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EDITORIAL

What IsGlobal Health: Science and PracticeDoing to Address
Power Imbalances in Publishing?
Sonia Abraham,a Stephen Hodgins,b Abdulmumin Saad,c Madeleine Short Fabicc

What is labeled “global health” has largely con-
cerned the practice of public health work else-

where, generally in low- and middle-income countries
(LMICs).1 Indeed, global health’s key feature is that its
power structures are generally located in high-income
countries (HICs) while its implementation is generally
located in LMICs. This imbalance is a result of colonial his-
tory, funding sources, and social and economic structures
that have conferred power—including privilege, promi-
nence, recognition, funding, opportunity, and decision-
making authority—to institutions and individuals based
in HICs. These deep-rooted structures have helped ampli-
fy the voices of those in HICs over the voices of those
based in LMICs.2 In such a system, it is accepted that
HICs have expertise to provide and LMICs have capacity
gaps to fill.3 This imbalance is reflected in global health
program planning, implementation, research, and pub-
lishing.4,5 We recognize that they are also reflected at
GHSP.

Amplified voice for those based in United States and
elsewhere in HICs and diminished voice for those based
in LMICs is a poor recipe for improving well-being or
strengthening institutions around the world.6 Indeed,
the notion that HICs have something to “teach” LMICs
but nothing to learn is a reflection of skewed perceptions
of expertise and power. These asymmetries have grown
even more evident during the COVID-19 pandemic.7

Recent efforts to “decolonize global health” signal an
increasing commitment by many players to address
these issues of imbalance and inequity.8 At GHSP, we
recognize that to meaningfully engage in addressing
power imbalances, as a first step, we must look at our
own attitudes and practices. We are especially interested
in identifying howwe need to do things differently to re-
flect a range of voices and perspectives in our journal

that better corresponds towhere this work is actually be-
ing done.9

1. We completed a critical examination of the demo-
graphic composition of our editorial board and asso-
ciate editorial team. We found that although we
have some gender diversity among our editorial
team and editorial board,9 institutions and indivi-
duals based in LMICs are underrepresented, as are
people of color. We are actively working to ensure
diversity in gender, race, ethnicity, and geography
of our editorial board, associate editorial team, and
peer reviewers.

2. We are committed to ensuring that perspectives
from authors based in LMICs are evident in the arti-
cles we publish. Any article submitted to GHSP
reporting results from research or program experi-
ence in specific LMICs should include authors from
these countries. In instances where a submission
lacks local authorship, under our revised authorship
guidelines, the corresponding author is now ex-
pected to provide reasons for any such omission in
the cover letter accompanying the submission.
Additionally, we are working to revise our instruc-
tions for authors to better promote ethical author-
ship practices.10

3. We are committed to removing publication barriers
that can disproportionately impact authors based in
LMICs. Recognizing that journal fees can be a major
impediment to article submission and publication,
especially for researchers in LMICs,11 we continue
to make GHSP a no-fee, open-access journal.
Furthermore, in instances where English language
barriers could hinder publication opportunities, our
editorial team has worked with authors to address
language barriers and is committed to continuing
this practice.

4. We expect that any individuals or institutions from
HICs that are implementing programs or conducting
research in LMICs will respectfully and substantive-
ly engage stakeholders from those countries in
decision making, planning, implementation, and

a Scientific Editor, Global Health: Science and Practice Journal, Baltimore, MD,
USA.
b Editor-in-Chief, Global Health: Science and Practice Journal, and Associate
Professor, School of Public Health, University of Alberta, Edmonton, Alberta,
Canada.
c Associate Editor, Global Health: Science and Practice Journal, Washington,
DC, USA.
Correspondence to Sonia Abraham (sonia.abraham@jhu.edu).
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research and are revising our instructions to
authors to reflect that expectation.12,13

We recognize that the challenges of power
asymmetries and inadequate diversity are com-
plex and multilayered, and our efforts to address
them constitute only a modest first step in the
needed direction.We commit to holding ourselves
to account, and we invite our readers and other
stakeholders to hold us to account as we work to
meaningfully follow through on these initial
actions. To that end, we invite our readers, espe-
cially those in LMICs, to share their perspectives
through letters to the editor, commentary, and
research.

Disclaimer: The views expressed in this article are solely the views of the
authors and do not necessarily reflect the views of the United States
Agency for International Development or the United States Government.

Competing interests: None declared.
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EDITORIAL

Community Ownership in Primary Health Care—Managing
the Intangible
Eric Sarriot,a Ali Nashat Shaarb

Key Messages

n The concept of community ownership in primary
health care has a long history but remains
challenged in terms of definition, measurement,
and differences of perspective from practitioners
on a gradient between utilitarianism and
empowerment. It continues to be somewhat
intangible.

n Although a universal definition across time and
contexts may be illusory, contextual appreciation
of its dynamic evolution under programmatic
influences—for different stakeholders with
diverse agendas—is accessible to evaluation and
learning.

n No one can “manage” someone else’s
ownership, but programs can reject hubris and
tokenism by intentionally questioning their
unavoidable impact on community ownership and
whether they foster it through meaningful
dialogue and “sense-making” with local
stakeholders.

See related article by Fontanet et al.

In this issue of GHSP, Fontanet et al.1 invite us to re-
turn to a concept that has existed since early discus-

sions of community medicine2 and primary health
care3: community ownership in health. Many of us
who work in global health have felt and seen the excite-
ment and sense of possibility when communities took
charge, made a project “their own,” innovated to find
contextual solutions, and generated energy and hope in
addition to buy-in for a lifesaving or health-promoting
intervention. In 1992, one of this article’s authors wit-
nessed how heavy rains had damaged a clinic serving
the poor population of Jiftlik in the Jordan valley.
Without institutional funds to rehabilitate the structure,
the village residents felt a sense of ownership and

accountability and restored the clinic themselves, and
this clinic is still providing services in 2020. The litera-
ture is rich with case studies like this.4–6

As critical as community ownership is—and even
foundational for many—it also appears to remain some-
what intangible, possibly impractical for some, and cer-
tainly complex for all. We consider some of the reasons
for this quandary.

DEFINING COMMUNITY OWNERSHIP
The first stumbling block with community ownership is
definitional. This naturally starts with, “what is commu-
nity really?” This question is followed by—as we general-
ly discuss social processes writ large rather than physical
assets7—“what is ownership?” We will satisfy ourselves
for now with the idea that a community can be a geo-
graphically and demographically defined group of people,
a network of people with a common agenda or challenge
(illness), and/or most likely a combination of both of
these, which creates the possibility of being in a commu-
nity but outside of important social relationships.

Fontanet et al.1 remind us of the looseness of the
concept of community ownership and frame it first
under the Paris Declaration of Aid Effectiveness8;
community ownership would fit with country own-
ership, albeit on a different, more local scale. (Oxfam
and Save the Children, for their part, see a shift in
emphasis from community to country as “a more
state-centric form of ownership.”9)

Community ownership is sometimes defined through
requirements for ownership, including capacity, em-
powerment, leadership, value found in the provision
of a service, aspirations, and participation, or through
consequences of ownership, including participation
(again), financial commitment, contributions, and orga-
nization membership.10–15 These definitions can some-
times appear tautological—that ownership is defined by
the fact of owning or institutionalizing a process or a
goal. The literature associates ownershipwith sustainabil-
ity of activities and outcomes, a means to achieve cultural
adaptation for effective intervention models and to build
problem-solving capacity.10,12,16 Ownership can be de-
scribed as a requirement to build community capacity in
a health promotion effort, yet capacity can be presented
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as a requirement of ownership.10 Whichever way
the causal link is created, it is presented on the
path to effective and sustainable health interven-
tions. Countless evaluation reports have also asso-
ciated failure of achievement and sustainability to
the lack of community ownership generated by ex-
ternal projects. In the past, the concept has also
been associated to financial contributions by com-
munities,17 something critically revised through
the universal health coverage agenda.

Much like the concept of participation, owner-
ship lives in the tension between utilitarianism
and empowerment,18 bridging over to human
rights, democratic, and humanist perspectives on
development processes. The Ottawa Charter for
Health Promotion encouraged a process for en-
abling communities to increase control over and
improve health and notably stated19:

Health promotion works through concrete and effective
community action in setting priorities, making decisions,
planning strategies and implementing them to achieve
better health. At the heart of this process is the empower-
ment of communities—their ownership and control of
their own endeavors and destinies.

Advancing community ownership faces at least
3 other challenges.

IDEALISTIC FRAMING
Although we support and believe in the Ottawa
Charter’s vision of seeking to increase people’s
control over their own health, we must also ac-
knowledge that calls for ownership and “full par-
ticipation” (as in the recent Astana statement20)
sometimes contain an element of idealism that
pragmatists can occasionally point out with a
wink or with cynicism in the face of harsh “field”
realities. Community members may in fact be sat-
isfied sometimes by simply being clients of health
services. Demands for social accountability surge
when quality, equity, responsiveness, and access
conditions are not met. But when they are, people
might satisfy themselves with utilizing, rather
than owning, a service.

Indeed, public health problems are defined in a
context, and these “problems-in-context” demand
specific solution configurations, not all of which
require the same level of social engagement.
People responding to an acute threat might not
perceive ownership as an immediate priority. Of
course, the global health community had to rapidly
re-discover the importance of building a response
with communities in the Ebola emergency and
efforts to eradicate polio.21,22 The current global

challenges with vaccine acceptance and the coro-
navirus disease (COVID-19) situation23 are also sig-
naling that some form of ownership is required for
scale, sustainability, and impact of interventions.
Still, we must also acknowledge that many short-
term bets can be won with money and energy
invested in proximal determinants of health.
Ownership is critical but may be a distal determi-
nant of success. We undermine our own advocacy
if we appear to take for granted the value of techni-
city, policy, and organization in solvinghealth chal-
lenges and present ownership in absolute terms.

UNDERAPPRECIATION FOR THE
INHERENT THREAT TO OWNERSHIP
FROM EXTERNAL PROJECTS

Why are we asking about ownership ultimately?
Because although they are always well-intended,
not infrequently effective, and sometimes sustain-
able, our external projects inherently displace
power and ownership from “natural” social sys-
tems (if there is such a thing). We punctuate an
equilibrium, if not of ownership, at least of accep-
tance or resignation to a social baseline, but unless
some new equilibrium of ownership is found be-
tween diverse stakeholders, the system will be
attracted back to its baseline or some other subop-
timal state.

Ignoring this tension poses a great risk of hu-
bris. We know the stereotype: experts can come
and “give messages,” tell people what the evi-
dence says, and incentivize them to follow their
plan, while failing to listen honestly and with re-
spect to the local and community-appropriate
ideas for adaptation of the approaches. White ele-
phants are built. Without being a cynic, simply
having self-satisfaction with giving token respect
for the value of community ownership or coopting
can lead to asking the wrong questions, in other
words, having a poor definition of what problems
really need to be addressed in context. Policy
makers close a market to create social distancing;
populations protest because they weigh different-
ly an epidemiological risk against the necessity of
feeding their family; the market reopens, but no
effective community-owned risk reduction solu-
tion has been developed.

Although the concern about projects’ displace-
ment of ownership may have been born out of an
evolution of international programs away from
colonialism, “do-gooding,” and hubris, it also
applies to any national or regional program trying
to reach remote, poor, minority, or neglected
areas. Displacement of ownership is not an

Weundermine our
own advocacy if
we appear to take
for granted the
value of technicity,
policy, and
organization in
solving health
challenges and
present ownership
in absolute terms.
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international development problem; it is a univer-
sal central-to-local (resource rich to resource
poor) development problem. And while “we”
question “their” ownership, we are rarely fully ac-
countable for what role and agency we choose to
keep to ourselves as we transition.24

MEASUREMENT FOR PROGRAMS
We already mentioned different dimensions
through which ownership has been framed.
Efforts at measurement naturally must also be
multidimensional,9 but this is not the greatest
measurement challenge. Research may be able to
draw conclusions from a distance on the owner-
ship demonstrated by various communities and
stakeholders, but program evaluation—seeking
to assess what allows or hinders ownership during
implementation—must be carried out with the
stakeholders or else be meaningless.

As is the case for assessing institutional capaci-
ty, assessing ormeasuring ownership requires that
the “owners” at least acquiesce to the process. A
thought experiment can make the point. How
would our employers or neighbors react to an out-
sider knocking on their virtual door to measure
their ownership of a stated goal? While accepting
to step on the scale does not influence the weight
that will be posted on the scale, the measurement
of a community’s ownership has community pre-
requisites in terms of buy-in and boundary deci-
sions (who is the community and who is asking
the question?). The prerequisites for measuring
ownership are not independent of the ownership
variable. It is noteworthy that Fontanet et al.
allowed different stakeholders to define their own-
ership differently. Elements of subjectivity seem
unavoidable—not something typically desired in
project performance management.

This subjectivity comes with management
challenges. Projects try to manage by results and
give evidence for achievements. We develop indi-
cators that are as objective and reliable as possible.
But when it comes to measuring changes in a so-
cial system, our log frames and theories of change
are challenged to capture the interaction between
our programs and social dynamics over time.25We
say that we “cannot manage it if we cannot mea-
sure it,” but given the nature of the question, can
we ever manage the ownership of someone else?
Then, what are we trying to measure, who should
be doing the measurement, and over what time-
frame, if ownership evolves on a different timeline
than service outputs?

Last and not least, ownership in a complex so-
cial system is always changing (dynamic) and can
be affected by small changes in interpersonal rela-
tionships, services, or operational rules. A new
equilibrium between stakeholders comes with new
rules and boundaries, and questions may be raised
about the ownership allowed for newcomers.11 The
stakeholders of community ownership will change,
their relationships will change, their perspectives
will evolve, as shown by Fontanet et al. over just a
24-month period.

This leaves us with a series of limitations:

� We should assess our impact on community
ownership, but our measurement is likely to
be subjective and flawed.

� We want to be accountable for progress, but
community ownership is precisely about things
that we must let go of.

� We should be concerned about community
ownership, but we still cannot totally define
it. Its local definition depends on who sits
around the table. It may change and change
substantially based on small evolutions of the
problem-in-context.

Shouldwe just abandon all hope? Perhaps not.

CONCLUSION
Social scientists will continue to enrich our under-
standing by dissecting ownership for different pro-
blems and contexts. The measurement challenge
may be like that of social capital, for which opera-
tional measures can be defined in different con-
texts, even if a set of universal measures for all
contexts may remain out of reach.26 Fontanet et
al.1 interestingly circumvent some of the chal-
lenges by exploring with qualitative rigor the per-
ceptions of ownership, providing substance to
the concept from stakeholders, who have different
but compatible definitions of what ownership is to
them. The intangible is not made totally tangible,
but the local meaning for stakeholders provides
guidance to continue developing a program. An-
other role of research may thus be to provide sub-
stance for advocacy and to challenge approaches
that deny agency to marginalized communities.

Not all programs have access to strong research
capability. However, they can use monitoring,
learning, evaluation, and accountability tools to
limit disrupting ownership or even to foster it.
Promoting community ownership and learning
about its developmentmay bemore akin to gener-
ating new social equilibria than planning for the

The prerequisites
formeasuring
ownership are not
independent of
the ownership
variable.
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delivery of a discrete outcome. It demands genu-
ine interactions, creating enabling conditions and
spaces for incremental changes, and building
shared values. These ideas are not far from the
concept of “harnessing complexity” in complex
social and institutional systems.27 It quite possibly
will require monitoring “us”—how we use our
money, power, and time, and maybe addressing
more critically when we must act and when we
must choose to use restraint—as much as measur-
ing “their” ownership. Sustainability-conscious
public health practitioners, whether national or
international, may not need to worry about pre-
cisely measuring the state of community owner-
ship, but to focus more on which agents of the
local system are taking agency, how much, and
how diverse voices give meaning to tangible
changes and intangible perceptions about struc-
tures, services, actions, relationships, and values.

If we are intent on finding viable long-term
solutions to primary health care challenges with a
view of Sustainable Development,28 transition,
and the “journey to self-reliance,”29 the greatest
mistake may be failing to critically engage in ques-
tioning our projects’ effects on community owner-
ship and to mistrust the ability of communities to
be agents of change.

As messy as it may be.
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EDITORIAL

Counseling Is a Relationship Not Just a Skill:
Re-conceptualizing Health Behavior Change Communication
by India’s Accredited Social Health Activists
Rajani Ved,a Kerry Scottb

Key Messages

n As both community members and health system
functionaries, the capacity of India’s community
health workers—accredited social health activists
(ASHAs)—to improve health outcomes depends
on their relationships with families and the support
they receive from the health system.

n Training ASHAs on interpersonal communication,
such as how to convey the right messages in a
persuasive manner, is an important step to
improve their impact as health behavior change
communicators. However, it is not sufficient.

n Effective counseling also requires that ASHAs
have strong positive relationships with community
members. These relationships are developed
over time as ASHAs link communities to high
quality health services and showcase their
capacity to directly meet key health needs.

See related article by Smittenaar et al.

Now in its fifteenth year, India’s accredited social
health activist (ASHA) community health worker

(CHW) program demonstrates all the opportunities and
challenges that come with operating CHW programs at a
massive scale, in this case with close to a million ASHAs.
In this article, we discuss the tensions and benefits asso-
ciated with ASHAs being both health system actors and
community members and how policy and social rela-
tionships can support or undermine ASHA ability to im-
prove community health.

The ASHA program is a part of a global re-emergence
of national CHWprograms,1,2 with the potential of CHWs
to contribute to the Sustainable Development Goals

around primary health care now well established in the
academic literature3 and enshrined in World Health
Organization guidelines.4

The article by Smittenaar et al.5 in this issue of GHSP
is an important contribution to our understanding of
CHW performance and impact for 2 reasons. First, this
research examines a mature government CHW program
operating at scale rather than of a small pilot or non-
governmental organization initiative operating with
higher resource inputs in non-generalizable settings.
Second, this large-scale survey provides a uniquely rich
data set that positions ASHAs within their community
environment by assessing indicators from ASHAs, mothers,
husbands, andmothers-in-law. The latter 2 categories have
not been studied previously at scale in relation to ASHA
reach and communication.

As health system actors, ASHAs are only as effective
as the system that supports them. Individual-level fac-
tors related to ASHA performance, such as ASHA knowl-
edge, must be contextualized within the health system
support context, such as the training and continuing su-
pervision they receive. ASHA time-use is closely tied to
the health system context because ASHAs will decide
whether to perform a role based on financial incentives,
transportation considerations, competing demands, and
also their self-assessment of their capacity to meet the
family’s needs and expectations.

The article reported that receiving home-based new-
born care was associated with positive health behaviors
(clean cord care and exclusive breastfeeding). The study
also found that only 31% of mothers were receiving ad-
equate home visits in the first week, and ASHAs spent
only 8.8% of their time on home visits to postpartum
women. This care provision gap is striking, considering
that home visits are 1 of the 5 key roles identified for
ASHAs, alongside coordinating Village Health and Nut-
rition Days, convening the Village Health and Sanitation
Committees, accompanying patients to health facilities,
andmaintaining basic records. The 2013ASHAguidelines
include clear directions forwhenASHAs should visit post-
partumwomen. Financial incentives for providing home-
based newborn care are quite substantial and are being
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claimed by a significant proportion of ASHAs; for
example, in FY 2019–2020, data from the state’s
reporting system show that about 76% of Uttar
Pradesh’s ASHAs reported carrying out home-
based newborn care visits. Further investigation is
needed to understand the contradiction between
this study’s finding of low coverage and the policy-
level emphasis on ASHAs conducting home-based
newborn care. Low coverage was also identified as
a challenge in a study on postnatal home visits that
analyzed large-scale surveys.6 The key questions to
our mind relate to health systems functionality.
Are ASHAs skipping home visits due to a lack of
equipment or training that has undermined their
motivation and makes them feel that they have lit-
tle to offer during these visits? If an ASHA lacks a
weighing scale, thermometer, and watch, or is not
confident that she can adequately assess a new-
born, she may feel there is no point in performing
a homevisit. Towhat extent does this contradiction
call for bolstered accountability and oversight of
ASHAs? Although the financial incentive that
ASHAs receive for performing home-based new-
born care is an important policy lever, it is clearly
insufficient in ensuring that these visits occur.

As community members, ASHA relationships
and interactions with families are subject to the
broader power relations that shape social norms
and behaviors. There is great value in studying
CHWs as social actors engaged within power sys-
tems, as the Smittenaar et al. manuscript does.
Just as ASHAs work within a health system con-
text, they also work within community systems
where theymust navigate social relationships me-
diated by gender, age, caste, and other social hier-
archies. Smittenaar et al. highlight some of the
ways in which ASHAs navigate these relational
dynamics, especially around targeting counseling
to husbands and mothers-in-law. The broader
community relationships and norms that ASHAs
navigate require further exploration. Caste dynam-
ics play out across almost all facets of rural life and
may also influence ASHA acceptance into family
homes or willingness to visit certain families.
Community norms that prohibit outside visitors
from interacting with newborns may be a major
barrier facing ASHAs when trying to carry out
home-based newborn care visits.

Many ASHAs have accrued strong social capi-
tal in their communities, and are seen as a vital
link to the health system. An ASHA’s ability to
maintain this social capital hinges in part on the
health system’s performance, such as how families
are treated by health facility staff during childbirth
after they have been encouraged by the ASHA to

have an institutional birth. ASHA efforts to main-
tain relationships and build social capital may be
manifested in the large amount of time spent on
accompanying women to health facilities. When
the ASHA program began in 2005, ASHAs needed
to physically attend a birth to receive their Janani
Suraksha Yojana incentive payment. However,
this policy changed some years later. ASHAs do
not need to accompany women in labor; instead
women just have to confirm that their ASHAs sup-
ported them in having an institutional delivery.
And yet, as shown in the analysis by Smittenaar
et al., the practice of accompanying women in la-
bor persists and is associated with higher quality
of care for women. Thus, this ASHA behavior
endures beyond financial motivation and appears
grounded in ASHA efforts to secure good care for
women, maintain relationships, and meet com-
munity expectations.

As India moves toward primary health care re-
form, ASHAs are being mobilized to expand be-
yond maternal, child, and reproductive health
into noncommunicable disease and mental health
care. Although financial incentives for this addi-
tional workwill be required, theymust be coupled
with the training on interpersonal communication
called for by Smittenaar et al. But it is important
that interpersonal communication be understood
within the health system support and community
context. Effective counseling is not just about mes-
sages or communication styles. It is not just a skill
that can be taught. Instead, effective counseling
occurs within a relationship of trust between the
ASHA and beneficiary, which is built over time as
ASHAs link up to functional health services and ac-
crue social capital in the community. This is parti-
cularly true for entrenched normative behaviors,
such as newborn care or diet or those related to
stigmatized conditions, such as around mental
health. ASHAs are best able to improve community
health when they are skilled counselors who also
earn community trust through directly providing
some health services and supporting beneficiaries
in accessing good quality higher-level care.
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COMMENTARY

Opportunities and Challenges of Delivering Postabortion
Care and Postpartum Family Planning During the
COVID-19 Pandemic
Anne Pfitzer,a Eva Lathrop,b Alison Bodenheimer,c Saumya RamaRao,d Megan Christofield,a

Patricia MacDonald,e Bethany Arnold,a Neeta Bhatnagar,a Erin Mielke,e Meridith Mikuliche

Key Messages

We seek to assist decision makers in maximizing
provision of essential services without compromising
access to quality family planning care and while
minimizing the risk of COVID-19 transmission among
clients, and between clients and health care workers.

n Managers should help facility teams to integrate
counseling and provide a range of contraceptive
methods as is feasible within existing contacts with
pregnant, postabortion, birthing, and postpartum
women, even as services migrate to new models
with a mixture of in-person and virtual/tele-health
consultations.

n Policy makers should prioritize devoting resources to
meet the family planning needs of pregnant,
postabortion, birthing, and postpartum women, and the
health care workers serving them as an investment
against higher health systems burdens in later months
and during subsequent waves of the pandemic.

Le tableau et encadre de dialogue de l’article est
aussi disponible en français.

INTRODUCTION
The coronavirus disease (COVID-19) pandemic is poised
to cause infection and death in millions of people across
the globe at a stunning pace.1 The scale of the required
responsewill inevitably pivot attention and resources to-
ward fighting the pandemic and away from essential re-
productive, maternal, newborn, and child health care,

including access to voluntary family planning in the crit-
ical postabortion and postpartum periods. Decreased ac-
cess to these lifesaving services will lead to a downstream
increase in maternal and child morbidity and mortali-
ty.2–4 Data from previous complex emergencies demon-
strate that a decrease in access to family planning results
in increased poor outcomes related to unintended preg-
nancies and abortions.5 In a pandemic as vast and
unique as COVID-19, where the primary mitigating fac-
tor is elimination of close physical contact, harnessing
opportunities to provide family planning education, ser-
vices, and supplies while women are already interfacing
with the health care system during pregnancy and the
postabortion, childbirth, and postpartumperiods is strate-
gic and lifesaving. This will require acceleration of inte-
grated service delivery as well as creative and dynamic
innovations of alternative service delivery approaches to
address the family planning needs of pregnant, postabor-
tion, birthing, and postpartum women. Investment in
documentation of programmatic learnings could offer
insights and opportunities for improving the resilience of
health systems. Devoting scarce health resources to en-
sure the family planning needs of pregnant, postabortion,
birthing, and postpartum women are met during the first
wave of the COVID-19 pandemic is an investment against
higher health systems burdens in latermonths and during
subsequent waves of the pandemic and a means to ulti-
mately save lives and improve livelihoods.

WHY FOCUS ON FAMILY PLANNING
WITHIN SERVICES FOR PREGNANT,
POSTABORTION, AND POSTPARTUM
WOMEN NOW?

Closely spaced and unintended pregnancies are a public
health concern and canhave detrimental effects onwomen,
infants, and children.6–9 The World Health Organization
(WHO) recommends a 24-month interval from live birth
until subsequent pregnancy to reduce the risk of adverse
maternal, perinatal, and infant outcomes.10 Similarly, a
woman who experiences a miscarriage or induced abor-
tion that requires emergency treatment will rapidly
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return to fertility, with ovulation within 14–28
days depending on gestation.11 Thus, offering vol-
untary family planning counseling and services as
part of postabortion care (PAC) as well as during
pregnancy, childbirth, and the postpartum period
is a critical means to protect vulnerable postpartum
and postabortion women and reduce unintended
and closely spaced pregnancies.12,13 Both postpar-
tum and postabortion provision of voluntary con-
traceptive counseling and services constitute high-
impact practices.14 In this commentary, we refer to
the broad care of postabortion women as PAC,
which includes15:

two essential services: (1) treatment of emergency com-
plications, and (2) voluntary family planning counsel-
ing, including provision of contraception.

We use postabortion family planning (PAFP)
when specifically referencing that component of
PAC.

Before the COVID-19 pandemic, unmet need
for modern contraception among women who
wished to delay, space, or limit future childbearing
and were not currently using a method in the
postpartum and postabortion periods was already
high.16–18 Because the COVID-19 pandemic has
affected both supply- and demand-side access to
family planning, women’s ability to achieve their
reproductive intentions has been further compro-
mised. Health systems worldwide seek to reduce
facility visits to protect the health workforce and
clients from the spread of COVID-19. Individuals’
health-seeking behavior is changing too, as they
avoid facilities or seek care from alternate sources be-
cause of fear of acquiring the infection, respect for
distancingmeasures, and/or mobility restrictions.

It is precisely here where postpartum family
planning (PPFP) and PAFP offer a unique oppor-
tunity to make the most of facility and pharmacy
visits and interactions with community health
workers that individuals continue to have during
the COVID-19 crisis. Now more than ever, and as
others have already pointed out,19 the care that
pregnant, postpartum, and postabortion women
receive could be optimized to also meet their fam-
ily planning needs by integrating contraceptive
counseling and services for those who wish to
space or limit their next pregnancy and to yield
the significant health and well-being aims of vol-
untary contraceptive uptake and healthy timing
and spacing of pregnancies.

Thus, country health programs and facilities
must prepare now and for the future to serve preg-
nant, postabortion, birthing, andpostpartumwomen’s
needs and to ensure women and their accompanying
partners are informed, educated, and counseled on

voluntary contraception. Although currently available
guidelines center on infection prevention and control
and immunization services, several international bod-
ies have clarified the essential nature of family plan-
ning and maternal health care including the WHO
(see these resources20 and these21).

PRACTICAL APPROACHES AND
MODIFIED FAMILY PLANNING
SERVICE DELIVERY MODELS FOR
DIVERSE POSTABORTION AND
POSTPARTUM CLIENTS

To facilitate a reduction in COVID-19 transmission
without compromising the quality of voluntary
PAFP and PPFP counseling and services, we must
enhance safe delivery of existing integrated service
models (drawing lessons from previous emergen-
cies) and also implement innovative, alternative
service delivery mechanisms.

The key pillars in WHO’s strategy to reduce
human-to-human transmission that must be in-
corporated into these models include:

1. Social distancing (e.g., supporting stay-at-home
orders, limiting crowds in facilities, and reduc-
ing number of patient-provider contacts)

2. Early identification and isolation of cases (e.g.,
systematic screening, contact tracing, and
community-based referral pathways)

3. Infection prevention and control (e.g., hand
hygiene, appropriate personal protective equip-
ment, and cleaning supplies)

We encourage countries to follow the WHO
operational considerations22 for casemanagement
of COVID-19 and share WHO or locally adapted
risk communicationmaterials23 across all health
sectors.

Health systems must confront rapidly changing
challenges tomaintain provision of essential health
services, including PAC and PPFP. Overcoming these
challenges will require a high level of intersectoral
collaboration, communication, transparency, and
community engagement. Specific obstacles will vary
in number andmagnitude by setting andmay be par-
ticularly burdensome in already fragile settings. Early
data highlight the high personal toll on health care
workers (HCWs)during thepandemic in termsof their
own physical health and risk of contracting the vi-
rus, mental health, structural concerns (availability/
lack of personal protective equipment, long hours,
etc.).24 Policy makers and program managers must
identify which disruptions most significantly affect
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family planning outcomes so that limited resources
can be allocated most effectively. These obstacles
may include, but are not limited to:

� Supply chain disruptions for family planning
and infection prevention and control products
(e.g., stock-outs)25

� Clinic closures, reduced hours, and diminished
capacity to treat high client volumes

� Redeployment of skilled family planning health
staff to COVID-19 response

� HCW fear of contagion/contamination and
attacks by community members

� Client hesitancy to access public transportation;
health facilities treating COVID-19 patients and
other crowded facilities (e.g., pharmacies, wait-
ing rooms)

� Mobility or movement restrictions impacting
clients and some cadres of the healthworkforce

� Income loss among individuals and families
to access or pay user fees for contraceptive
services

� Adoption of recommendations26 for limiting
attendance of support people at in-person ante-
natal care (ANC), delivery, or postnatal visits;
shifting of selected ANC visits to telehealth;
and early postpartum discharge from facilities.

On the last point, the recommendations inhib-
it or delay attributes of care in normal times, such
as joint decision making around PPFP andmay re-
duce time for PPFP counseling and method provi-
sion. Similar restrictions in PAC inhibit or delay
male engagement in counseling and joint family
planning decision making.

We highlight several approaches to address
these challenges and maximize opportunities for
voluntary PPFP and PAFP counseling and services
(Table). Optimal voluntary adoption of PPFP and
PAFP will be achieved not only through integra-
tion during provision of routine maternal and
newborn care, but also by integrating family plan-
ning into other essential service contacts and out-
reach mechanisms.

These recommendations, of course, must be
tailored to each unique setting for both logistical
and cultural purposes. We also recognize that
HCWs, especially in fragile settings, face myriad
challenges during normal times which are only
exacerbated during this pandemic. We hope
HCWs recognize that maximizing opportunities
with a client reduces the need for return visits
and consequently the risks to themselves and their

peers. Also, it enhances care for their clients in
that it reduces the need to expose themselves to
additional risks associated with separate family
planning visits. Adjustments are required not
only within health facilities, but throughout the
health systems.

We hope that program managers use the
recommendations (Table) to promote these efforts
in their communications with HCWs. This will
encourage both HCWs and clients to feel safer, re-
gardless of where they are seeking family planning
information, products, and services. Thus, a blend
of facility-based, community-based, and virtual/
telehealth services could be used per setting, as
context, health system, and community capacity
allow. Additionally, providing clients with timely
and accurate anticipatory guidance regarding
changes to routine health care services will be es-
sential in supporting their continued access to
family planning. We encourage systems to moni-
tor trends in utilization of various services along
the continuum of care, at multiple levels, from fa-
cility to district to regional to national. We also en-
courage program managers to recognize HCWs
and health facility teams who problem solve and
innovate to optimize integration of services and
suggest they document and disseminate process
improvements and modifications so as to encour-
age appropriate replication.

LEARNING RELATED TO PAC AND
PPFP DURING COVID-19

Providers, policy makers, and those in positions of
leadership can rely to some extent on past experi-
ences in complex emergencies such as Ebola, Zika,
and humanitarian responses to guide practice and
service delivery in the context of the COVID-19
pandemic, but there remains much we do not
know. Unique features of this disease can influ-
ence care differently than outbreaks of the past.
For example, little is known about the impact of
COVID-19 on pregnancy and postpartum recov-
ery or the ways women’s and families’ health-
seeking behaviors may change in the face of this
pandemic. All provider cadres will likely experi-
ence a tension between duty of care and self-
protection, and what educational messages,
training, and protection strategies will work for
them remains unknown. Others have highlighted
that shifts toward self-care or short-acting contra-
ceptive methods may have ripple effects, hopeful-
ly temporary, on the global supply chain for
contraception37 that merit close monitoring. It is
an imperative of the response community to
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TABLE. Recommendations Related to Integrating Postabortion and Postpartum Family Planning for Diverse Categories of Womena

Population
What PPFP or PAFP Service Is

Relevant Here?

How Might This Service Be
Affected by COVID-19

Mitigation?b
How Might You Modify the PPFP or PAFP Services

in Context of COVID-19? Key Resources

Women seeking ANC
services

PPFP counseling at every ANC
contact (whether in person or
virtual) and messages reinforced
at each subsequent contact to
help women formulate a plan for
voluntary PPFP.

ANC schedules and visits may
be modified to allow for
screening, triage, scheduling,
social distancing, shifting some
visits to virtual platforms or
tele-consultations, providing
ANC through CHWs, and/or
by combining ANC contacts.

All Women: PPFP counseling at each of these ANC
contacts remains paramount, particularly as
disruptions to ANC may result in inconsistent
models of care and providers throughout the
pregnancy and beyond. Staff and clients follow
local guidelines for wearing masks, especially when
social distancing cannot be observed.

COVID-19 Technical Brief for
Maternity Services (UNFPA)26

WHO recommendations on
antenatal care for a positive
pregnancy experience (includes
PPFP ANC counseling)27

WHO Advice on the use of
masks in the context of COVID-
1928

Additional recommendations for women with
positive COVID-19 test or symptoms: As
infrastructure allows and operating within local
guidance, ensure that symptomatic women do not
share the same space used by other women and
that any shared spaces are cleaned between uses,
offer telementoring of symptoms, and establish
referral pathways for pregnant women requiring
EmONC or treatment for severe COVID-19
disease.

Women presenting for
PAC

PAFP counseling to include all
contraceptive methods and
information on return to fertility.
Voluntary FP service provision of
all eligible methods.

Due to supply and/or service
limitations, possible shifts to
teleconsultations for medical
management of abortion
complications; the ability to
provide a full range of FP
options during PAC could be
limited.

All Women:Where provision of a woman’s desired
contraceptive method is not immediately possible,
counsel about alternatives and plan for obtaining
their preferred method once services and supply
stabilize.
When providing methods, observe all infection
prevention and control protocols. For long-acting
reversible methods, ensure client has a plan for
managing side effects and for obtaining removal
services. For short-acting methods, provide advance
prescriptions and refills for several months
depending on stock availability.

Infection prevention and control
during health care when novel
coronavirus (nCoV) infection is
suspected29

Family Planning: A Global
Handbook for Providers (2018
Update)11

A guide to preventing and
addressing social stigma
associated with COVID-1930

Additional for women with positive COVID-19
test or symptoms: Place FP products (including
self-administered methods and ECPs) at
pharmacies for caregivers or trusted relatives of
clients to access on their behalf and provide
telehealth support.

Women seeking mater-
nity services

PPFP counseling to include all
contraceptive methods and
information on return to fertility,
relative to exclusive breast-
feeding practices. Voluntary
service provision of all eligible
methods.

After uncomplicated vaginal
delivery, and where the home
setting is suitable for recovery,
health systems may consider
early discharge with frequent
telehealth monitoring for
routine postnatal care and
referrals for postpartum or
newborn emergency care.

All Women: In these instances, continue offering
PPFP counseling prior to discharge, emphasizing
return to fertility and how and where to access PPFP
during later postnatal or immunization visits.
When providing FP methods, observe all infection
prevention and control protocols. For long-acting
reversible methods, ensure client has a plan for
managing side effects and for obtaining removal
services. For short-acting methods, consider
advance dispensing ECPs and/or condoms for LAM
users, or POPs or progesterone vaginal rings for
those who will breastfeed, but not exclusively.

COVID-19 Technical Brief for
Maternity Services (UNFPA)26

Advice on the use of point-of-
care immunodiagnostic tests for
COVID-19: scientific brief31

Additional recommendations for women with
positive COVID-19 test or symptoms: Ensure
respectful care and companionship even if a
woman delivers in area separate from
asymptomatic women. Initiate breastfeeding
promptly, with COVID-19 specific protective
equipment for the mother. Plan for COVID-19
related support post-discharge.

Continued
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TABLE. Continued

Population
What PPFP or PAFP Service Is

Relevant Here?

How Might This Service Be
Affected by COVID-19

Mitigation?b
How Might You Modify the PPFP or PAFP Services

in Context of COVID-19? Key Resources

Woman presenting for
postnatal care and
infant immunization
services in facilities

PPFP counseling at PNC and
immunization contacts.
Voluntary FP service provision of
all eligible methods.

Return postnatal care visits had
low coverage in normal times
and may be further
compromised by COVID-19.
Immunization coverage, while
typically higher in normal
times, is also affected by
COVID-19.

All Women: Strengthen counseling during return
postnatal care (PNC), and where appropriate,
within immunization services. If privacy does not
allow FP counseling during immunization/well
baby clinic and staffing adequate, provide intra-
facility linkage for FP for the mother. Consider
utilizing lay counselors where clinical staff are
overburdened or there are no staff providing FP
services concurrently to immunization. In group
education sessions, keep clients seated 2 meters
apart; staff and clients follow local guidelines for
wearing masks.

Guiding principles for
immunization activities during
the COVID-1932

Family Planning and
Immunization Integration33

Additional for women with positive COVID-19
test or symptoms: Same as with ANC, maintain
adequate separation from asymptomatic women.
Provide or reiterate mother with COVID-19
specific guidance for safe breastfeeding. Plan for
additional COVID-19 related support.

Pregnant, delivering
and postpartum
women not
accessing facility-
based services

PPFP and PAFP counseling at
every community-based contact
(whether in person or virtual),
information on return to fertility,
support for exclusive
breastfeeding practices where
applicable. Voluntary FP service
provision and/or referral of all
eligible methods.

Community- and home-based
services may be utilized in
greater magnitude due to
limitations on facility-based
care.

All Women: Emphasize PPFP and PAFP counseling
and information on how to access services as part of
CHW-led and other community-based initiatives,
observing privacy and confidentiality. Health
education platforms can also enhance education on
PPFP and PAFP and educate women on how to use
fertility awareness (with caution for women who
have yet to see regular menstrual cycles return) and
self-administered methods, such as LAM, POPs, and
where available, progesterone vaginal rings.
Various community stakeholders (women’s groups,
community leaders, faith community) can also
encourage essential services including PAC and
PPFP, and provide support for finding these
services.

For in-person community-based care of pregnant,
delivering, and postpartum women, services should
be modified per local and international guidance to
ensure safety, continuity, and protection of indivi-
duals and health workers.

To provide FP methods, consider doorstep delivery
of contraceptives, placing FP products at
pharmacies, use of mobile outreach, deployment of
digital applications that support self-administered
and fertility awareness method use, referral to safe
facility-based care where applicable.

Where medical records allow, health workers may
consider contacting women via phone to offer
telehealth pregnancy and postnatal care, and to
schedule safe facility-based visits.

Risk Communication and
Community Engagement
(RCCE) Action Plan Guidance
COVID-19 Preparedness and
Response34

Community-based health care,
including outreach and cam-
paigns, in the context of the
COVID-19 pandemic35

Additional for women with positive COVID-19 test
or symptoms: Support through hotlines (or other
remote means) for monitoring severity of symptoms
and need for specialized care. Women with symp-
toms should be advised to stay away from commu-
nity health events.
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explore gaps in our knowledge on both the health
system and user sides, develop research protocols
to generate answers, and document learning to in-
form ongoing care as COVID-19 continues to be a
part of the new global reality (Box).

LINKAGES BETWEEN RESPONSE ON
PAC AND PPFP AND HEALTH SYSTEM
RESILIENCE

The emergence of COVID-19 has tested health sys-
tems worldwide, both in their management and
mitigation of the pandemic directly, but also in
their ability to maintain essential services for their
populations. The WHO notes in the COVID-19
Operational Guidance for Maintaining Essential
Health Services38:

a system’s ability tomaintain delivery of essential health
services will depend on its baseline capacity and burden
of disease

alongside their COVID-19 transmission context.
Thus, it is health systems’ resilience—or their ca-
pacity to prepare for and effectively respond to cri-
ses, maintain core functions when a crisis hits,39

and adapt and transform to function effectively
post-pandemic40 —that offers a route to stymie

COVID-19’s deleterious effects on essential health
services both now and in subsequent waves of the
pandemic.

It is impossible to ignore the threats of not tak-
ing action. Based on experience from previous
epidemics and health system shocks, we recognize
that both family planning andmaternal, newborn,
and child health (MNCH) care and outcomes also
stand to lose ground. One analysis of maternal and
reproductive health outcomes estimates that a
10% decline in the use of essential care will result
in 1.7 million additional women and 2.6 million
additional newborns who will experience major
complications as a direct result of care disrup-
tions.41 Further, a 10% decline in modern contra-
ceptive use would result in nearly 50 million
additional women with unmet need for contra-
ception.41 Amidst the Ebola outbreak in West
Africa in 2014, maternal health stakeholders saw
their coverage of ANC, facility delivery, and PNC
drop.42 As health seeking patterns amidst COVID-
19 appear to echo those witnessed during Ebola,
experts estimate a similar, yet more substantial
loss now—one which results in hundreds of thou-
sands of additional child and maternal deaths.43

TABLE. Continued

a General principles for all women:
� Promote respectful, stigma-free care, with cautious communication to blame the virus, not the person. This applies to women experiencing abortion complications
as well.30

� Promote task-sharing where CHWs already exist, including to encourage referrals to facility services and build trust through risk communication and
community engagement.

� In the immediate postpartum or postabortion periods, women are, by default, nonusers after pregnancy. After method adoption, women may also need
support to manage side effects and/or removal. Refer to contraception and COVID-19 guidance in such cases.21

� Be on the lookout for signs of gender-based violence and support victims, as incidence of violence is expected to increase.36

� Post or adapt WHO infographics on gender-based violence for displaying in health facilities and consider providing training to health workers who work with women on the
2016 WHO ANC recommendation which suggest clinical inquiry and referrals for GBV.

b Factors that may influence implementation of PAC and PPFP services during the COVID-19 pandemic:
� COVID-19 testing availability
� Country-specific laws, clinical guidelines and practice standards
� Task-sharing practices
� Pervasiveness of mobile phones and other communication technologies to facilitate “telehealth”
� Availability of IPC supplies (hand hygiene resources, personal protective equipment including masks for all HCWs and clients), environmental cleaning, and waste man-

agement)
� Stay-at-home orders and/or curfews
� Modifications to ANC, PAC, childbirth, PNC and immunization services
� Religious or cultural practices

Abbreviations: ANC, antenatal care; CHWs, community health workers; ECPs, emergency contraceptive pills; EmONC, emergency obstetric and
newborn care; FP, family planning; GBV, gender-based violence; HCW, health care workers; LAM, Lactational Amenorrhea Method; LARC, long-
acting reversible contraception; PAC, postabortion care; PAFP, postabortion family planning; PPFP, postpartum family planning; PNC, postnatal
care; POPs, progestin-only pills; Q&A, question and answer; RH, reproductive health; UNFPA, United Nations Population Fund; WHO, World Health
Organization.

A health system’s
resilience could
stymie COVID-
19’s deleterious
effects on
essential health
services now and
in the future.
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Amidst this gloomy outlook, MNCH programs
are managing to provide services because preg-
nant women still need them. The ability to deliver
these services comes in part due to rapid adapta-
tions to provide safe care at community and
household levels (including through self-care).
Now, more than ever, the clarion call for integra-
tion of family planning with essential MNCH care
appears: in the context of limited health service
accessibility, optimizing every contact to uphold
the health, well-being, and interests of women
for their health and the health of their families.
Simply put, PPFP and PAC integrate services to re-
spond to individuals’ multidimensional needs
with an array of simultaneous health interven-
tions (in this case, voluntary family planning
linked with maternal and/or infant health care).
The health system adaptations we seek now and
as we look to the future are both reactive to the
moment we live in and an investment in the resil-
ience of the system for the future. Opportunities
for integration are central to—and should be capi-
talized upon—even in the midst of a crisis.

CONCLUSION
The ability of women, girls, and couples to freely
choose the number, timing, and spacing of their

pregnancies is a fundamental right and a means to
achieve multiple sustainable development goals.44

Global actors have called for family planning to re-
main on the list of essential services during the
COVID-19 pandemic, along with other key mater-
nal, newborn, and child health care services.45,46

PAC and postpartum family planning intersect
multiple categories of essential services. Prioritizing
integrated service provision now promises to reap
returns for improved health and well-being by pre-
venting a rise in closely spaced pregnancies thatmay
require care and burden facilities during subsequent
waves of the epidemic. In the months to come, we
can cultivate health system resilience by incorporat-
ing innovative models of integrated service delivery
for pregnant, postabortion, delivering, and post-
partum women; securing resources for programs
to innovate and sustain services; and seeking
partnerships between communities and MNCH
programs and across the public and private
sectors.

Acknowledgments: The impetus for this article came from a discussion of
the FP2020 PPFP/PAFP Steering Committee, which provides strategic
guidance to the global postpartum and postabortion family planning
movement building onmomentum from the 2015Global PPFPMeeting in
Chiang Mai, and continues under the management of the FP2020
Secretariat, with the ultimate goal of supporting progress at the country
level.

BOX. Knowledge Gaps in Postabortion Care and Postpartum Family Planning in COVID-19
General Questions

� What are the long-term impacts of COVID-19 on pregnancy/pregnancy loss?
� What is the extent to which COVID-19 affected equity of access to postabortion care (PAC) and postpartum family

planning (PPFP) for marginalized and underserved women?
� What are the unique clinical feature of COVID-19 that may impact clinical care protocols?
� What contraceptive methods are women choosing during the pandemic (e.g., short-acting, long-acting, sporadic

with emergency contraceptive pills)?
� How are health-seeking behaviors related to maternal and newborn health and family planning care changing in the

context of COVID-19? And are there implications/differences in outcomes due to changes in behavior?
� Does stigma play a role in health-seeking behavior and decision making?
� What opportunities may exist for intersectoral coordination and linkages across public and private sectors within

health and with non-health sectors COVID-19 response efforts (e.g., food distribution)?

Questions Specific to PAC and PPFP

� How do we communicate to communities about PAC and PPFP during pandemics?
� What concerns have women expressed about breastfeeding (as this may affect use of Lactational Amenorrhea

Method)?
� What perceptions do providers have of caring for women seeking PAC, women in labor, and for women receiving

procedures for long-acting reversible contraceptive methods in the context of COVID-19?
� What are the opportunities for task shifting these services?
� What policy changes were made due to COVID-19 to facilitate access to PAC and PPFP? Are these policies temporary

or permanent?

Amidst the gloomy
outlookof COVID-
19, MNCH
programs are
managing to
provide services
because pregnant
women still need
them.
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ORIGINAL ARTICLE

A Qualitative Exploration of Community Ownership of a
Maternity Waiting Home Model in Rural Zambia
Constance P. Fontanet,a Rachel M. Fong,a Jeanette L. Kaiser,a Misheck Bwalya,a Thandiwe Ngoma,b

Taryn Vian,c Godfrey Biemba,d Nancy A. Scotta

Key Findings

n Community members’ perceptions of ownership
were related to their ability to use the maternity
waiting home (MWH) and feeling a sense of
responsibility toward its success.

n Representing their community’s interests was a
crucial component of the role of the governance
committee and management unit.

n Collaboration between the governance committee
and the health facility staff was key to allowing the
MWH to meet its goal of serving the community.

Key Implication

n To improve the sustainability of community-based
maternal and child health programs, program
managers should ensure that interventions are
accessible to target communities and clear roles are
established among stakeholders.

ABSTRACT
Context: Ownership is an important construct of sustainability for
community-based health programming, though it is often not
clearly defined or measured. We implemented and evaluated a
community-driven maternity waiting home (MWH) model in rural
Zambia. We engaged stakeholders at all levels and provided in-
tensive mentorship to an MWH governance committee comprised
of community-selected members. We then examined how differ-
ent stakeholders perceive community ownership of the MWH.
Methods: We conducted 42 focus group discussions with com-
munity stakeholders (pregnant women, fathers, elders, and com-
munity health volunteers) and 161 in-depth interviews with MWH
stakeholders (health facility staff, district health officials, and
MWH governance committee and management unit members) at
multiple time-points over 24 months. We conducted a content
analysis and triangulated findings to understand community own-
ership of the MWH and observe changes in perceptions of own-
ership over time.
Results: Community members’ perceptions of ownership were re-
lated to their ability to use the MWH and a responsibility toward
its success. Community and MWH stakeholders described in-
creasingly more specific responsibilities over time. Governance
committee and management unit members perceived their ability
to represent the community as a crucial component of their role.
Multiple respondent types saw collaboration between the gover-
nance committee and the health facility staff as key to allowing
the MWH to meet its goal of serving the community.
Conclusion: The perceptions of community ownership evolved as
the intervention became more established. Use of the MWH, and
clear understanding of roles and responsibilities in management
of the MWH, seemed to foster feelings of community owner-
ship. To improve the sustainability of community-based mater-
nal and child health programs, interventions should be
accessible to target communities and clear roles should be
established among stakeholders.

INTRODUCTION

To address the underlying causes of maternal mor-
tality and morbidity, governments throughout

sub-Saharan Africa (SSA) have implemented both
supply-side and demand-side interventions.1,2 Many
interventions build capacity of community members
through community health worker training1,2 or use
community volunteers to conduct health education
and promotion activities.3,4 In Zambia, community
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members have been engaged in the implementa-
tion of maternity waiting homes (MWHs),4–6

which are residential dwellings located near
heath facilities where women can stay to await
childbirth by a skilled birth attendant and receive
postnatal care services. Women who can access a
health facility with a high-qualityMWH aremore
likely to deliver at a facility where a skilled birth
attendant is present.6 Additionally, this type of
intervention has shown promising results on
reducing mortality among pregnant mothers in
Africa.7 However, in several studies of MWHs,
women and community members were concerned
about the sustainability of the intervention, regard-
less of its perceived success.4,8,9

Evaluating the sustainability of externally
funded interventions to address maternal mortali-
ty is increasingly important in global health.10,11 A
recent review found that very few health inter-
ventions in SSA examined sustainability out-
comes.12 Of those that did, the majority identified
community ownership andmobilization as crucial
facilitators of intervention sustainability.12 For ex-
ample, an evaluation of the large-scale, compre-
hensive Saving Mothers Giving Life initiative,
which aimed to rapidly reduce maternal mortality
in Zambia and Uganda from 2012 to 2016 through
community health worker mobilization, doctor
and nurse training, and facility upgrades,13 found
that the intervention’s ability to foster a sense of
local ownership around the intervention was an
essential factor in the early maintenance of its
gains in maternal and child health outcomes.14

The 2005 Paris Declaration onAid Effectiveness
and the 2008 Accra Agenda for Action both argue
in favor of a country defining its own development
priorities and designing and leading programs pro-
moting these priorities.15 The need for country or
community ownership of health interventions, for
example through sustained government or minis-
try of health funding or community contributions,
is rooted in ideological values of self-determination
and has been posited to be an effective approach
to sustainability.16–18 The concept of community
ownership emerged in the literature several dec-
ades ago from similar ideological origins.19 In the
health context, community ownership has been
defined as “community leaders’ levels of perceived
control over key functions of a [health program] at
the time of measurement.”20,21 Ultimately, em-
powerment is the desired outcome,where commu-
nities have control and decision-making ability
over these health interventions and their future,

whether at the local (community ownership) or
national level (country ownership).22

When conducting formative research to design
a community-driven MWH model in rural
Zambia, we found that community members con-
sidered community ownership essential to the
success of a potential MWH intervention.8 More
specifically, community members linked the con-
cept of sustainability of the MWH intervention to
local or community ownership but did not offer
clear definitions or examples of what ownership
meant to them.8,23 In the evaluation of the sustain-
ability of ourMWHmodel in rural Zambia,8,9,23 we
used qualitative methods to explore local percep-
tions of community ownership over the course of
the MWH intervention. This article qualitatively
explores how different stakeholders perceived
community ownership of the MWH and how this
changed over the first 24 months of MWH
operations.

METHODS
Study Setting/Intervention Design
The Maternity Homes Access in Zambia project
constructed 10 MWHs adjacent to rural health
centers able to provide obstetric care for uncom-
plicated deliveries and within 2 hours of time to a
referral hospital equipped to care for women
experiencing obstetric complications. The inter-
vention was implemented in 4 districts of
rural Zambia: Choma, Pemba, and Kalomo (in
Southern Province) and Nyimba (in Eastern
Province). All study districts are primarily rural
with some peri-urban pockets. Choma has
247,860 people, 76% of whom live in rural areas.
At the time of the 2010 census, Pemba was part of
Choma. Kalomo has 258,570 people, most of
whom live in a rural area (93%).24 Nyimba has
77,359 people, 91% of whom live in rural areas.24

We gathered community input from commu-
nity members and relevant stakeholders in the
health system and traditional leadership struc-
tures to design an intervention that would meet
community standards of acceptability.4,8,9 The
resulting 3-pillar conceptual model (core MWH
model) focused on: (1) the establishment of quali-
ty MWH structures with functional infrastructure
and amenities; (2) the need for a community-
based system to oversee the daily management,
finances, and future maintenance requirements
of the MWHs without overburdening the existing
health system; and (3) the need to be linked with
the health system for clinical care of waiting wom-
en and education. The core MWH model met

Weused
qualitative
methods to
explore local
perceptions of
community
ownership of
MWHs and how
they changed over
time.
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cultural-appropriateness and was aligned with
Ministry of Health policy.8,9,23

In accordance with themanagement pillar, we
engaged stakeholders at all levels of the MWH
ecosystem before and during the intervention im-
plementation (Figure). We engaged community
members, including traditional leadership (i.e.,
chiefs and the village headmen who represent the
chiefs), to sensitize them on the benefits of an
MWH, actively participate in the governance and
management of the MWH through selected com-
munity members, and contribute to the financial
and operational sustainability of the MWH. We
also engaged health system staff, which included
staff at the health facility and district health office
levels, to ensure our goals were aligned. For exam-
ple, we engaged district health staff to participate
in steering committees to advise the creation
of the MWH governance committees and MWH
management units. We engaged health facility
staff and community health outreach workers to
actively participate in the governance and man-
agement of the MWHs and to ensure linkage of
the MWH to the facility.

We provided training and ongoingmentorship
to community-electedMWH governance commit-
tees and management units (GCMU). The gover-
nance committees are comprised of community
members and health facility staff. The manage-
ment units are comprised of community members
or health facility staff selected by the governance
committees. The governance committee is re-
sponsible for managing the MWH, mobilizing
resources, and overseeing the management unit
to ensure sustainability of the MWH. The

management unit is responsible for the daily
operations of the MWH and management of
MWH assets. Additionally, we covered the start-
up costs for community-led income-generating
activities that could help support costs associated
with theMWH and contribute to its financial sus-
tainability. The project phased out supporting
implementation in April 2018 but continued to
monitor intervention activities through October
2018. The evaluation of the implementation of the
intervention has been described elsewhere.25

Thematic Framework
To evaluate the sustainability of our MWH inter-
vention, we relied on findings from the formative
evaluation and Scheirer and Dearing’s framework
for the sustainability of public health programs.26

The framework determines sustainability by ask-
ing: (1) whether program activities were contin-
ued after external support ends, (2) whether
community-level partnerships or coalitions devel-
oped during the funded program were main-
tained, and (3) whether new organizational
practices, procedures, and policies that were
started during program implementation were
maintained. We hypothesized that community
ownership may be an important mediator of these
constructs and therefore an essential component
of sustainability. This hypothesis was in line with
findings from our formative work, which qualita-
tively underscored the importance of ownership
of the MWH intervention by the community.4,8,9

We deliberately did not define community owner-
ship, but rather allowed our stakeholders to ex-
plain ownership in their own words.

FIGURE. The Maternity Waiting Home Ecosystem in 4 Districts in Zambia
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Data Collection and Management
We conducted 42 focus group discussions (FGDs)
and 161 in-depth interviews (IDIs). The FGDs
were conducted with 412 community members
(14 groups of pregnant or recently delivered
women, 10 groups of men with a child under age
1, 9 groups of community elders, and 9 groups of
community health volunteers). Safe Motherhood
Action Groupsmade up themajority of communi-
ty health volunteers, but traditional birth atten-
dants were also part of the FGDs. The IDIs were
conducted with MWH governance committee
and management unit members, and health sys-
tems staff (health facility staff, district health offi-
cials). FGDs were conducted at 3 timepoints:
immediately following intervention launch (Octo-
ber 2016 to January 2017); during the intervention
(August 2017 to September 2017); and after imple-
mentation phaseout (April 2018 toMay2018). IDIs
were conducted at 4 timepoints: immediately
following intervention launch (October 2016 to
January 2017); during the intervention (April
2017 to June 2017 and November 2017 to
January 2018); and after implementation phaseout
(July 2018 toOctober 2018).Weused convenience
sampling to select the most senior person available
on the day of visit for the district staff, health facility
staff, governance committee, and management
unit IDIs. Community health volunteers recruited
FGDs participants from varying distances from the
health facility. Both qualitative instruments cap-
tured basic demographics and had questions that
elicited perceptions of the MWH operations and
stakeholder roles as well as perspectives on health
facility engagement, community ownership, and
long-term sustainability.

Local data collectors fluent in English and the
local languages, who were trained in qualitative
interviewing techniques, the interview guides,
and research ethics, administered the IDIs and
FGDs. Data collectors were not members of the in-
tervention implementation team, which provided
direct mentorship and support to the GCMU, as
described above. Data collectors participated in a
refresher training before each round of qualitative
interviews. Predefined probes were adapted and
refined based on results from each previous
round. IDIs and FGDs were audio recorded, trans-
lated into English, and transcribed verbatim into
Microsoft Word.

Analysis
Transcripts were systematically coded in NVivo
version 11 (QSR International). The main coding

nodes were identified a priori based on the ques-
tions and probes in interview guides. Transcripts
were double coded against the theoretical frame-
work and to a topic or theme. Additional nodes
were added as themes emerged during coding. We
conducted a content analysis to assess respondent
definitions of community ownership and applica-
bility to the MWH intervention among respondent
types and over time.27

Demographic data were captured in Survey-
CTO Collect version 2.212 (Dobility, Inc.) and an-
alyzed in SAS version 9.4 (SAS Institute Inc.).
Proportions were calculated for respondent sex,
occupation, and school attendance. Means and
standard deviations (SD) were calculated for re-
spondent age and highest grade completed. We
had missing data (n=24) for years of education for
elders and community health volunteers at proj-
ect phaseout.

Ethics
We obtained ethical approval through the Boston
University Medical Campus Institutional Review
Board and the ERES Converge Institutional Re-
view Board in Lusaka, Zambia, and approval by
the Zambian National Health Research Authority.
Written informed consent was obtained from
respondents in the language they were most com-
fortable using: English, Chinyanja, or Chitonga.

RESULTS
Wehave provided a description of IDI respondents
(Table 1) and FGD respondents (Table 2). Results
are presented by the 2 main themes that respon-
dents discussed: (1) general perceptions of owner-
ship of theMWH, and (2) roles and responsibilities
for each stakeholder toward the MWH.

We conducted 42 FGDs with 412 individuals
over 24 months (Table 1). FGD respondents were
fairly similar across time points. Most had attend-
ed at least some schooling although community
elders had less than other respondents. Comm-
unity health outreach workers and community el-
ders were more likely to be male. Pregnant and
recently delivered women were slightly younger
and had experienced 3–4 live births, and men had
4–5 children.

Within the health system andMWHs, 161 IDIs
were conducted (Table 2). The majority of MWH
staff (management unit and governance commit-
tee) interviewed were female and the majority of
health system staff respondents were male. The
health system staff had been in their current
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positions a few years, working in the broader
health system for much longer.

Theme 1: General Perceptions of Ownership
Generally, respondents agreed at all time points
that the community had an important ownership
role in the MWH. However, community members
(FGD respondents) described ownership from the
point of view of potential or real users and MWH
stakeholders (IDI respondents), who are part of
the health system, described ownership in terms
of roles and management.

FGD respondents perceived that they—the
community—owned the MWH and described
2 different elements of ownership: (1) the ability
for any member of the community to use the
MWH, and (2) a sense of responsibility for the fu-
ture success of the MWH. A sample of illustrative
quotes are included in Supplement 1. Across all
time points, respondents justified that the MWH
belonged to the community because any member
could use it during their pregnancy. Specifically,
pregnant women talked about being able to stay
in theMWH and use its amenities, therefore being
the owners of the MWH:

TABLE 1. Demographic Characteristics of Focus Group Discussion Respondents (N = 412) on Ownership of
Maternity Waiting Homes in 4 Districts in Zambia

Immediately
Post-launch

Implementation
Period

Project
Phaseout

Total
October 2016 to
January 2017

August 2017 to
September 2017

April 2018 to
May 2018

Pregnant/recently delivered women n=46 n=34 n=40 n=120

Age, y, mean (SD) 26 (7) 25 (6) 25 (6) 25 (6)

Pregnant, No. (%) 20 (43.5) 19 (55.9) 22 (55.0) 61 (50.8)

Education, y, mean (SD) 7 (3) 7 (3) – 7 (3)

Parity, mean (SD) 3 (2) 3 (2) 3 (2) 3 (2)

Gravida, mean (SD) 3 (2) 3 (2) 4 (2) 3 (2)

Married/cohabitating, No. (%) 37 (80.4) 28 (82.4) 32 (80.0) 97 (80.8)

Men with child under 1 year old n=46 n=36 n=16 n=98

Age, y, mean (SD) 33 (12) 34 (9) 30 (9) 33 (11)

Education, y, mean (SD) 8 (3) 9 (3) 5 (4) 8 (3)

Number of biological children, mean (SD) 5 (3) 5 (3) 4 (2) 4 (3)

Married/cohabitating, No. (%) 46 (100.0) 35 (97.2) 14 (87.5) 95 (96.9)

Elders n=46 n=38 n=16 n=100

Female, No. (%) 29 (63.0) 17 (44.7) 9 (56.3) 55 (55.0)

Age, y, mean (SD) 79 (20) 63 (9) 64 (9) 70 (17)

Years of education, y, mean (SD) 5 (4) 6 (4) – 5 (4)

Number of biological children, mean (SD) 7 (3) 8 (4) 7 (3) 7 (3)

Married/cohabitating, No. (%) 34 (73.9) 27 (71.1) 10 (62.5) 71 (71.0)

Community health volunteersa n=46 n=40 n=8 n=94

Female, No. (%) 23 (50.0) 29 (72.5) 5 (62.5) 57 (60.6)

Age, y, mean (SD) 53 (19) 44 (10) 46 (11) 49 (16)

Education, y, mean (SD) 9 (2) 9 (2) – 9 (2)

Number of biological children, mean (SD) 7 (2) 5 (3) 4 (3) 6 (3)

Married/cohabitating, No. (%) 35 (76.1) 25 (62.5) 6 (75.0) 66 (70.2)

Abbreviation: SD, standard deviation.
a Safe Motherhood Action Group.
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The MWH is for every person, but to be specific, the
owners are the pregnant women because they are the
ones that use it. —Pregnant woman, Project
phaseout

Many stated that not having cost associated
with usage made them feel like they owned it.
Others reported that not experiencing discrimina-
tion fostered a sense of ownership.

Although all community members empha-
sized the importance of being able to use the
MWH, in particular, men, community health
volunteers, and elders mentioned a dimension of
responsibility for the MWH as they described

ownership. Specifically, men and community
health volunteers described needing to look after
or take care of the MWH:

It is ours in the sense that the users are the community,
so it’s the community’s responsibility to take care of it. If
anything gets damaged it’s the community to take care
of it.—Man, Implementation period

Elders described that having made a financial
contribution as a community to the initial con-
struction of the MWH bolstered their sense of
ownership because money came from the com-
munity to maintain the MWH.

TABLE 2. Demographic Characteristics of In-depth Interview Respondents (N=161) on Ownership of Maternity Waiting Homes in
4 Districts in Zambia

Immediately Post-launch Implementation Period Project Phaseout

Total
October 2016 to
January 2017

April 2017 to
June 2017

November 2017 to
January 2018

July 2018 to
October 2018

Management unit (MWH staff) n=8 n=10 n=10 n=9 n=37

Female, No. (%) 8 (100.0) 8 (80.0) 6 (60.0) 9 (100.0) 31 (83.8)

Age, y, mean (SD) 41 (15) 39 (14) 39 (12) 37 (10) 39 (13)

Education, y, mean (SD) 10 (2) 10 (2) 10 (2) 10 (2) 10 (2)

Farmers, No. (%) 4 (50.0) 9 (90.0) 4 (40.0) 8 (88.9) 25 (67.6)

Governance committee (MWH staff) n=17 n=18 n=16 n=10 n=61

Female, No. (%) 11 (64.7) 9 (50.0) 10 (62.5) 5 (50.0) 35 (57.4)

Age, y, mean (SD) 50 (5) 47 (8) 49 (7) 49 (13) 49 (8)

Education, y, mean (SD) 9 (2) 10 (2) 9 (2) 10 (2) 9 (2)

Leadership position in governing committee, No. (%) 5 (29.4) 10 (55.6) 10 (62.5) 9 (90.0) 34 (55.7)

Farmers, No. (%) 16 (94.1) 17 (94.4) 13 (81.3) 8 (80.0) 54 (88.5)

Health facility staff n=11 n=10 n=10 n=10 n=41

Female, No. (%) 5 (45.5) 6 (60.0) 3 (30.0) 2 (20.0) 16 (39.0)

Facility in-charge, No. (%) 7 (63.6) 4 (40.0) 2 (20.0) 6 (60.0) 19 (46.3)

Clinical position, No. (%)

Clinical officer 1 (9.1) 1 (10.0) 2 (20.0) 1 (10.0) 5 (12.2)

Nurse/midwife 6 (54.6) 7 (70.0) 2 (20.0) 2 (20.0) 17 (41.5)

Non-skilled birth attendant staff 1 (9.1) 1 (10.0) 3 (30) 2 (20.0) 7 (17.1)

Years working in the health system, mean (SD) 14 (10) 10 (7) 6 (8) 10 (8) 10 (8)

District health officers n=6 n=9 n=3 n=4 n=22

Female, No. (%) 2 (33.3) 3 (33.3) 1 (33.3) 1 (25.0) 7 (31.8)

District Health Officer, No. (%) 3 (50.0) 0 (0.0) 0 (0.0) 0 (0.0) 3 (13.6)

Years working in the health system, mean (SD) 11 (7) 11 (5) 9 (6) 16 (4) 12 (6)

Abbreviations: MWH, maternity waiting home; SD, standard deviation.

Community Ownership of a Maternity Waiting Home Model in Zambia www.ghspjournal.org

Global Health: Science and Practice 2020 | Volume 8 | Number 3 349

http://www.ghspjournal.org


Because we suffered to build it, we are supposed to take
care of it. Because everyone took part in the building of
the MWH, everyone feels it belongs to them. So taking
care of it, everyone is ready to do that. —Elder,
Immediately post-launch

In the IDIs, GCMU respondents consistently
described theMWH as belonging to the communi-
ty and/or pregnant women. Over time, GCMU
respondents also better articulated what specifi-
cally was being “owned” and better described their
own roles and responsibilities in relation to the
MWH. Respondents increasingly described mate-
rial assets and IGA revenue as belonging to the
community, but explained that it was earmarked
for the care of the MWH or pregnant women and
managed by the governance committee.

District staff discussed the MWH as belonging
to both the community and the health facility
from the outset:

[The MWH] is for the whole community in conjunction
with the [health] facility. The greater part of the owner-
ship is [shared] by the community because they’ve been
involved in construction, even bringing materials, and
when they were being launched. The community was in-
volved, so they know that this is our structure, because it’s
built for us. —District health officer, Immediately
post-launch

Health facility staff’s perceptions evolved over
time. Although health facility staff discussed
shared ownership of the MWH with the commu-
nity, during later rounds of interviews, they more
clearly articulated the role of the health facility,
culminating with the MWH being described as an
extension of the health facility:

The MWH is part of the clinic. When it came to electrifi-
cation, we were using the samemeter.We are even using
the same water. —Health facility staff member,
Project phaseout

Theme 2: Stakeholder Roles and
Responsibilities
FGD and IDI respondents described the specific
MWH-related roles for each stakeholder with in-
creasing specificity over time (Table 3). Respond-
ents generally agreed on the role of each stake-
holder, but some nuances emerged for the roles
of the community at large and the district health
staff. Illustrative quotes are summarized in
Supplement 2.

Role of the Community
Traditional leadership played an increasingly im-
portant role in the functioning of theMWHwithin

the community over time. At the launch of the
program, community health volunteers men-
tioned that the role of the village headmen was to
regularly check on the MWH on behalf of the
chiefs. Other respondent types such as the gover-
nance committee, health facility staff, and com-
munity members described traditional leadership
as responsible for mobilizing community contribu-
tions for the MWH (described below) based on
requests from the governance committee (Table 3).

The GCMU members highlighted that the
community was the primary owner of the MWH
and described that the community at large was re-
sponsible for making cash and/or in-kind contri-
butions to the MWH to support maintenance.
Community members felt they had a responsibili-
ty to make cash and/or in-kind contributions to
the MWH:

[Those of us] who come here, we do the cleaning
on our own . . . just the way we do it back at
our home. —Pregnant woman, Immediately
post-launch

Health facility staff and the GCMU felt the pri-
mary role for pregnant women was to use the
MWH and sometimes assist with cleaning tasks.
They also felt the community at-large should
participate in the structural maintenance of the
MWH.

Community members only vaguely described
community contributions at the launch of the in-
tervention but became increasingly specific over
time. Pregnant women described having some re-
sponsibility toward helping keep the MWH clean.
Respondents from the community described how
community contributions of cash, food, and build-
ing materials ensured sustainability. However,
many pregnant women said that community con-
tributions were not always happening as planned,
whether monetary or in kind, and expressed con-
cern over the future of the MWH.

Finally, the GCMU and health facility staff de-
scribed that the community had a mandate to en-
sure the future of the MWH. For example, health
facility staff described that the community had
control over the selection of governance commit-
tee members, which were in turn responsible for
the success of theMWH. Therefore, the communi-
ty owns theMWH but delegates its role to the gov-
ernance committee:

The community is there to ensure that their structure is
community-driven. They should ensure, because the
governance committee is chosen by the community, so
the community will oversee whether those people are
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doing what is expected. They are monitors to ensure that
the MWH is there. If a member of the governance com-
mittee is not working well, we’ll call the community and
plan on how they can help the member or the committee
or they can change the committee. The community has
the mandate to change the committee because this is a
structure that is going to benefit the community. These

mothers that are coming here are coming from the villages

and the community. The community is going to enjoy and

should not shun coming to deliver from the clinic because of

the conditions that are not good here. —Health facility
staff member, Project phaseout

Role of the Governance Committee and
Management Unit
Over time, all respondent types described mana-
gerial and custodial roles for both the governance

committee and management unit with increasing
specificity (Table 3). At the launch of the interven-
tion,most respondent types failed to describe clear
structures for the committees. Later, governance
committee members, health facility staff, and com-
munity members described the governance com-
mittee as responsible for managing the income of
the MWH and for communicating with the village
headmen about the MWH’s needs and possible
community contributions. The management unit
members described themselves as responsible for
the day-to-day operations of the MWH:

It is on me as the management unit because I am always
here at theMWHand take care of this property on a daily
basis, give reports onwhat is damaged and anything that
needs improvement. If I don’t do so, then the MWH will

TABLE 3. Focus Group Discussion Respondents’ Perspectives on Stakeholders’ Maternity Waiting Home Roles and Responsibilities
Over Time in 4 Districts in Zambia, October 2016 to October 2018

Immediately Post-launch Implementation Period Project Phaseout

Community
at-large

Community
members

� Need to contribute money � Pregnant women help with
cleaning of MWH

� Community members at-large
are responsible for maintenance
and safety of MWH as well as
contributing money, food, and
building materials

� Traditional leadership is
responsible for mobilizing
contributions

� Pregnant women help with
cleaning of MWH and contribute
to IGAs

� Community members at-large
are responsible for maintenance
and safety of MWH as well as
contributing money, food, and
building materials.

� Traditional leadership is
responsible for mobilizing
contributions

MWH
Management
Staff

Governance
committee

� Representative of
communities

� Partner with health facility

� Representative of communities
� Responsible for MWH

management

� Representative of communities
� Responsible for MWH

management
� Communicate with traditional

leadership
� Partner with health facility

Management
unit

� Representative of
communities

� Representative of communities
� Help maintain the cleanliness

and comfort of the MWH

� Representative of communities
� Take care of day-to-day MWH

needs

Health
Systems Staff

District staff � Respond to health facility
needs, but not MWH needs

� Respond to health facility needs,
but not MWH needs

� Respond to health facility needs,
which sometimes include MWH
needs

Health facility
staff

� Provide cleaning supplies
� Work with GC
� Provide clinical care
� Check in on mothers at the
MWH

� Partner with the GCMU for
MWH management

� Provide clinical care
� Check in on mothers at the MWH
� Communicate with the district

� Partner with the GCMU for
MWH management

� Some participate in GC
� Provide clinical care
� Check in on mothers at the MWH

Abbreviations: GC, governing committee; GCMU, governing committee/management unit; MWH, maternity waiting home.
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be vandalized, and it will not last long.—Management
unit staff member, Project phaseout

Community members highlighted the role
of the management unit as responsible for
explaining the rules of the MWH to expecting
mothers and ensuring they felt welcome upon
arrival.

Governance committee members described a
hierarchical relationship between themselves and
the management unit. The management unit is
responsible for escalating MWH issues to the gov-
ernance committee when needed; however, no
exact mechanism was described by GCMU mem-
bers. Overall, all respondent types described the
GCMUmembers as representatives of the commu-
nity who work as partners to manage the MWH.
Additionally, GCMU respondents perceived them-
selves and the committee structures as important
representatives of the community.

We are the ones who are supposed to see to it that all is
working accordingly because this MWH belongs to us. If
there is anything happening, we communicate with the
rest of the community to inform them. —Governance
committee member, Implementation Period

Health facility staff referred to governance
committee members as custodians of the MWH,
including its assets and IGA-generated income,
on behalf of the community during later rounds
of interviews. In essence, the community “owns”
the MWH and the governance committee, which
ismade up of community-selectedmembers to rep-
resent the interests of the community with respect
to the MWH operations. Ultimately, governance
committee members considered themselves re-
sponsible to the community for achieving the mis-
sion and goals of the MWH by providing pregnant
women with a high-quality MWH, but indicated a
reliance on the management unit and the commu-
nity at-large.

Role of the Health Facility Staff
During the implementation of the project, all re-
spondent types described health facility staff as hav-
ing a clinical role in caring for the pregnant women
utilizing theMWH. They regularly visit the pregnant
women to check on their health andmonitor poten-
tial pregnancy-related complications.

The responsibilities we have mainly concern the
mothers. There are some who have overstayed, so we go
through the antenatal bookings they have attended [and
if we find they were] not fully examined, we will go

through that to see if our findings are okay. We refer
them together with the management to a higher-level
hospital. Apart from that, we still encourage them if
there are any questions or problems. We ask them to still
come because it is, we are still one facility.—Health fa-
cility staff member, Implementation period

Many health facility staff echoed this descrip-
tion and one gave the example of having mid-
wives checking on expecting women at the MWH
while the GCMU ensured the MWH remained
clean.

Over time, the role of the health facility staff
evolved into a supporting role for the GCMU
(Table 3). At the launch of the intervention, the
health facility staff expressed that they felt respon-
sible for providing the MWH with cleaning sup-
plies because the MWH was not yet generating
income. Gradually, and as the income-generating
activities were implemented, the management
and operations of the MWH were assumed by the
GCMU, in collaboration with the health facility.
Community members, including recently deliv-
ered women, provided a similar description of the
evolution of the health facility staff’s role over
time. At the launch of the intervention, communi-
ty members described health facility staff such as
nurses, as responsible for the management of the
MWH. Over time, respondents began to describe
the GCMU and the health facility staff as partners
in the operations of the MWHmeant for the com-
munity. The district staff described that the health
facility staff were also responsible for communi-
cating with the district about the MWH’s needs.

Role of the District Staff
Over time, the district staff consistently described
themselves as playing a supervisory role based on
health facility requests (Table 3). District staff
highlighted their need to be responsive to finan-
cial and operational issues of the health facility
and the MWH but offered no specifics. For exam-
ple, a district staff member explained that the dis-
trict staff could assist with providing resources to
help the MWH operations continue, but did not
specify what might warrant their assistance.

I think one of our major roles here at the district is to
help the facility and the community to handle some of
the major problems that they face that they are not able
to handle at their level and maybe to source support
from others or maybe provide resources which can help
them run. There are issues which they can handle on
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their own but there are issues which may need external
support, which I think the district should be key in co-
ordinating that area. —District staff member,
Implementation period

No other respondent type, including the health
facility staff and governance committee, described a
role for the district staff in the operations of the
MWH.

DISCUSSION
This study qualitatively explored community
ownership of MWHs from the perspective of mul-
tiple stakeholders over 24 months, from launch of
the intervention to after external support for the
program had ended. A core MWH model was
designed in consultation with local stakeholders,
community leaders, and community members
throughout Zambia.4,8,9,23,25 During these consul-
tations, participants acknowledged the need for
communities to contribute to the operations and
maintenance of theMWHand stated that commu-
nity involvement or “community ownership”was
crucial to MWH sustainability, which has been
corroborated by studies in other areas.9

Community ownership is a challenging con-
cept to define because different stakeholders bring
varying perspectives and the term is often conflat-
ed with other concepts related to community en-
gagement or sustainability.22 When asked about
who owned the MWH, respondents all agreed
that the MWH belonged to the community, but
differed in how and what they described as “own-
ership.” Although respondents in the community
described ownership in terms of the MWH being
available to them and used by community mem-
bers, respondents within the health system linked
ownership to responsibility, similarly to what has
been reported in the literature by implementers
of other community-driven interventions.28

Community members focused on describing
how they felt the MWH belonged to them because
the MWH was built for them. Specifically, com-
munity members emphasized the importance of
everyone being able to use the MWH, especially
because it was free of charge. This finding is inter-
esting considering the country-wide decision to
eliminate user fees for maternal health services in
Zambia, even if existing evidence does not clearly
link the absence of fees with increased utiliza-
tion.29–31 Our results indicate that not having to
pay a fee to use the MWH may have influenced
community members’ decision to participate in
the intervention and was an important determi-
nant of whether community members felt a sense
of ownership over the MWH.

Although the first finding gives insight into
what may be a necessary component to foster a
sense of community ownership, our second find-
ing was that respondents connected the concepts
of community ownership and sustainability with
stakeholder roles and responsibilities. Rather than
describing their perception of the MWH from the
point of view of a user or potential user, respon-
dents who were involved in the operations and
management of the MWH focused on how the
role of each stakeholder was essential to the overall
functioning of the MWH and its future sustainabil-
ity. Over time, respondents increasingly described
more specific roles for other stakeholders.

The role of the community became more
precise over time. At first, the community was
expected to contribute, but the nature of the con-
tributions and the mechanism through which
contributions could be made remained vague. At
later timepoints, respondents described that the
community was responsible for making cash and/
or in-kind contributions. These contributions
were to be mobilized from community members
by traditional leadership based on feedback from
the governance committee.

The district staff were responsible for supervis-
ing the health facility staff, but the health facility
staff, governance committee, and management
unit were essential to the functioning of the
MWH. Specifically, the health facility provided
clinical care to pregnant women, supported the
GCMU, and communicated with government-
level actors such as the district staff. The GCMU
had different roles in the operations of the MWH,
with the governance committee playing a mana-
gerial role in the MWH and the management unit
being responsible for the day-to-day activities of
the MWH. Members of both groups were consid-
ered representatives of the community. As such,
the concepts of community ownership and clear
roles for the stakeholders involved in the manage-
ment of the MWH were linked together by the
respondents.

While respondents initially discussed owner-
ship of theMWH as falling to either the communi-
ty or the community and the health system, when
probed further, specific roles and responsibilities
for stakeholders at multiple levels were identified
by all respondents as critical to the long-term suc-
cess of the MWH. The description of these roles
with increasing specificity over time is interesting,
as respondents were able to articulate responsibil-
ities and things that are needed for the MWH to
function now and in the future as they gained
more experience managing and using the MWH.

Not having to pay
to use theMWH
may have
influenced
community
members’
decision to
participate in the
intervention and
determined
whether
community
members felt
ownership over
theMWH.
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This increasing specificity is to be expected as the
MWH operated for nearly 2 years at the time of
the last data collection point. All roles became
clearer to the stakeholders involved, not only their
own roles but also the roles of the other stake-
holders. These specific roles and the emphasis on
their importance persisted even when external fi-
nancial and mentorship support from the project
staff ended.

Other factors such as social context, financial
support, and organizational partnerships affect
the sustainability of the intervention, but the
perspectives of our respondents are important be-
cause they illustrate how the concept of commu-
nity ownership can be operationalized to serve
the purpose of sustainability. In summary, users
described ownership as an ability to stay at the
MWH and benefit from it, whereas stakeholders
involved in the operations of the MWH described
ownership as awell-established set ofmechanisms
where each stakeholder had a specific role widely
known to other stakeholders.

Respondents within the community and
within the health system described that the MWH
intervention created an ecosystem of shared re-
sponsibility around the current and future func-
tioning of the MWH (Figure). The GCMU’s roles
were tomanage the operations of theMWH in col-
laboration with the health facility, and that they
had a responsibility toward the community to en-
sure that the MWHwas providing quality services
and that its operation was sustainable. The collab-
oration between the GCMU and health facility
staff represents a critical element of the interven-
tion, the point at which the health facility staff ac-
cepted to assume a level of responsibility for the
MWHand its functioning, including through com-
munication with the district. This shared responsi-
bility between the community-driven GCMU and
the health facility staff reduces the managerial
burden of the staff and allows for focus on their
other duties. In previous findings, health system
stakeholders had similarly described the impor-
tance of the GCMU because its presence allows
health system staff to attend to their clinical
duties.32 Although the community representatives
on the GCMUare the instrumental link to the com-
munity, the health facility staff is the instrumental
link to the district and government-level actors.
This governing body where community represen-
tatives and health facility staff formally collaborate
to ensure the smooth operations of the MWH
serves as a key opportunity to connect the commu-
nity with the formal health system.

Existing literature indicates that social ac-
countability is an important factor of community
participation, especially to ensure equity and a
high level of quality in service provision.33 This
type of accountability allows for the successful col-
laboration of stakeholders, which is the case here.
One caveat of this concept is that if community
participation does not yield positive results, com-
munity members may become less engaged.33 In
our setting, respondents unfortunately did not
describe clear mechanisms of accountability be-
tween the governance committee and the com-
munity, or the governance committee and the
management unit, or the GCMU and the health
facility. While respondents gave some examples
of how these stakeholders communicate, they did
not give many examples of successful conflict
resolution. In that regard, the lack of described
mechanisms for feedback is worrisome. Surpris-
ingly, respondents did not see the annual meet-
ings held by the GCMUwith communitymembers
as a mechanism for raising and resolving issues.34

However, this may be the result of not probing for
examples of conflicts during the IDIs and FGDs or
because interviews and FGDs took place too soon
after external support had ended for serious con-
cerns to have emerged. It is also possible that the
respondents interviewed in our sample were not
among the annual meeting participants. Con-
sensus around roles and responsibilities of mem-
bers is essential for governance models like the
GCMU or health facility committees.35 Our results
add to the evidence showing a link between speci-
fied roles and effectiveness of a health interven-
tion.35 However, our data do not allow us to fully
understand how these roles will continue to be
maintained, especially when conflicts inevitably
arise. This represents an area of both improvement
and exploration, as other studies have elicited the
difficulties of understanding what works and does
notwork after external support is removed in inter-
ventions that involve communities and communi-
ty representation at the facility level.11,35,36

During the design of this intervention, com-
munity respondents had stated that community
ownership was essential to the sustainability of
the intervention, but they did not provide clear
parameters for ownership. What emerges from
our findings is that community representation
through a structure like the governance commit-
tee may be an adequate response to the commu-
nity’s demand for community ownership. The
governance committee is concerned with repre-
senting the interests of community members,
who themselves identified ease of access to the
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MWH as an essential component of ownership.
Through the core MWH model, the governance
committee and the health facility staff became
partners in the operations of the MWH, with each
party able to facilitate communication with the
community and the district about MWH needs.
The health facility staff was a link to the formal
health system, whereas the GCMU served as a
link to the broader community surrounding the
MWH.

Participation of the most marginalized mem-
bers of the community in these representative
processes is a concern. Many interventions have
sought to improve the effectiveness and sustain-
ability of health programs by engaging community
members, especially those directly affected by the
health programs.37 Our intervention was able to
achieve broad engagement with the community at
large, including our target population of pregnant/
recently delivered women. Unfortunately, our
findings do not provide information on whether
the poorest, most vulnerable pregnant women
within the MWH catchment areas felt the same
amount of ownership as those who might be con-
sidered less vulnerable. Further studies should con-
tinue to explore which strategies work best to
ensure equity within processes that aim to increase
community participation38 and ownership perhaps
by focusing onwho is chosen to represent the voice
of the community. Further work examining the
composition of the GCMU has been published
elsewhere.34

It is also worth noting that even though
respondents were blind to the official outcomes,
such as district-wide skilled birth attendance rates,
many respondents perceived the intervention to
have had positive outcomes onmaternalmortality
and have been beneficial to the community.32 We
hypothesize that the sense of ownership may be
stronger if the intervention is perceived to have a
positive impact on maternal child health out-
comes because community members would want
to sustain these effects and the MWHmodel.

We had posited that the intervention would
continue after the end of the external support
period, in part due to the project’s goal of fostering
community ownership. Respondent comments
indicated that community ownership is connected
to sustainability. Community members felt confi-
dent that the MWH was built for them and that
they were able to use it. The community has a cer-
tain level of responsibility for the success of the
MWH, but not necessarily sole responsibility. For
the MWH to be sustainable, key roles need to be
filled by different stakeholders. Specifically, the

collaboration between the health facility and the
GCMU is essential for the MWH to function well.
They represent a linkage between those running
the MWH and the community that must exist for
a sense of community ownership to emerge and
is viewed as an essential component of sustainabil-
ity by respondents involved in themanagement of
the MWH.

Limitations
There are several limitations with this analysis.
First, our purposive sampling method, while
allowing for a wider variety of opinions to be col-
lected,may have resulted in over-representing the
views of some groups such as women and farmers.
However, our analysis of these perceptions was
conducted across multiple time points and several
stakeholder types, which strengthens our find-
ings. Second, we had limited ability to explore
some of our findings in greater depth. For exam-
ple, our data do not allow us to know reasons for
the lack of detailed mechanisms for conflict reso-
lution or problem-solving within the MWH.
Thirdly, project staff could have influenced the
roles and responsibilities of stakeholders over
time, through contact for project implementation
and interviews themselves. These processes could
have influenced the final outcome of how commu-
nity ownership was expressed by respondents.
However, because we did not use a pre-established
definition for community ownership, we believe
that our findings should not be overly impacted by
this effect. Finally, our focus on community owner-
ship emerged from our formative work, during
which community members underscored the im-
portance of this concept to the sustainability of a
MWH intervention. We acknowledge that other
populations may consider government ownership
or other strategies as important routes toward
sustainability.

CONCLUSION
Considering the need to ensure the sustainability
of maternal health interventions, we found it es-
sential to assess how stakeholders understood the
concept of community ownership of an MWH
model. Community ownership has long been an
ill-defined concept with little evidence for how it
is operationalized on the ground. We found varia-
tion in the definition of ownership by stakeholder
type. While users described ownership as an abili-
ty to stay at the MWH and benefit from it, stake-
holders involved in the operations of the MWH
focused on the importance of the collaboration
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between the governance committee and the health
facility staff, which respectively represent the com-
munity at-large and the larger health system. These
definitions and perceptions are particularly impor-
tant to consider when designing health interven-
tions to ensure that their positive impact continues
once external support is withdrawn.
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ORIGINAL ARTICLE

Bringing Greater Precision to Interactions Between
Community HealthWorkers and Households to Improve
Maternal and Newborn Health Outcomes in India
Peter Smittenaar,a B.M. Ramesh,b Mokshada Jain,a James Blanchard,b Hannah Kemp,a Elisabeth Engl,a

Shajy Isac,b,c John Anthony,b,c Ravi Prakash,b,c Vikas Gothalwal,b,c Vasanthakumar Namasivayam,b

Pankaj Kumar,d Sema K. Sgaiera,e,f

Key Findings
n Community health worker (CHW) presence,

number and timing of visits, behavior change
messaging strategies, and focus on specific
household members for different behaviors
associates with maternal and newborn care
practices.

n Local sociocultural factors such as the decision
dynamics of households and common false
beliefs about neonatal care should inform how the
CHW communicates.

Key Implications
n Program managers can use these insights to

adapt the CHW training, incentives, and tools to
achieve greater impact.

n Other CHW programs can use this approach to
identify opportunities to improve the effectiveness
of their workers in terms of communication,
knowledge, and number and timing of visits.

ABSTRACT
Introduction: Community health workers (CHWs) play a key role
in the health of mothers and newborns in low- and middle-
income countries. However, it remains unclear by what actions
and messages CHWs enable good outcomes and respectful care.
Methods: We collected a uniquely linked set of questions on beha-
viors, beliefs, and care pathways from recently delivered women
(n=5,469), their husbands (n=3,064), mothers-in-law (n=3,626),
and CHWs (accredited social health activists; n=1,052) in Uttar
Pradesh, India. We used logistic regression to study associations
between CHW actions and household behaviors during antenatal,
delivery, and postnatal periods.
Results: Pregnant women who were visited earlier in pregnancy
and who received multiple visits were more likely to perform recom-
mended health behaviors including attending multiple checkups,
consuming iron and folic acid tablets, and delivering in a health fa-
cility (ID), compared to women visited later or receiving fewer visits,
respectively. Counseling the woman was associated with higher like-
lihood of attending 3þ checkups and consuming 100þ iron and fo-
lic acid tablets, whereas counseling the husband and mother-in-law
was associated with higher rates of ID. Certain behavior change
messages, such as the danger of complications, were associated
with more checkups and ID, but were only used by 50%–80% of
CHWs. During delivery, 57% of women had the CHW present,
and their presence was associated with respectful care, early initia-
tion of breastfeeding, and exclusive breastfeeding, but not with
delayed bathing or clean cord care. The newborn was less likely to
receive delayed bathing if the CHW incorrectly believed that new-
borns could be bathed soon after birth (which is believed by 30%
of CHWs). CHW presence was associated with health behaviors
more strongly for home than facility deliveries. Home visits after de-
livery were associated with higher rates of clean cord care and ex-
clusive breastfeeding. Counseling the mother-in-law (but not the
husband or woman) was associated with exclusive breastfeeding.
Conclusion: We identified potential ways in which CHW impact
could be improved, specifically by emphasizing the importance
of home visits, which household members are targeted during
these visits, and what messages are shared. Achieving this
change will require training CHWs in counseling and behavior
change and providing supervision and modern tools such as
apps that can help the CHW keep track of her beneficiaries, sug-
gest behavior change strategies, and direct attention to house-
holds that stand to gain the most from support.
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INTRODUCTION

In low- and middle-income countries, commu-
nity health workers (CHWs) provide basic but

lifesaving support for those who have little access
to formal health care, especially for reproductive,
maternal, neonatal, and child health services.1

Their impact on health outcomes has been docu-
mented1–4 and demonstrates considerable further
potential.5,6

One barrier to realizing this potential is a lack
of understanding about why CHWs are effective
in achieving some health outcomes, but less so in
others. Most studies of CHWs are descriptive, for
example, capturing CHWs’ level of clinical knowl-
edge or the number of visits they make.7 Explan-
atory studies of the mechanisms by which CHWs
achieve impact (or fail to) are needed. Such insights
can be used to guide the development of CHW
programs.

We report a detailed quantitative study of the
interactions between household members and their
CHW during pregnancy, delivery, and early postna-
tal care. The CHWs are part of India’s accredited so-
cial health activist (ASHA) program—the world’s
largest CHW program, which has recruited about
1 million volunteers. ASHAs are trained by the
government’s National Rural HealthMission and re-
ceive financial incentives for theirwork. EachASHA
is responsible for guiding about 1,000 people in her
community through interactions with health ser-
vices, providing basic medical and contraceptive
supplies, and educating themonbasic health topics.8

In practice, ASHAs divide their time between ac-
companying people (primarilywomen) to health fa-
cilities, documenting their work, supporting regular
village health and nutrition events, and visiting fam-
ilies in their homes.

A recent review of research on the ASHA pro-
gram suggested an overall positive impact, but
most studies showedmixed results in terms of per-
formance and outcomes.7 This is in part explained
by the constraints of the health system in which
the ASHA operates,9 but also by the complexities
of navigating decision dynamics in rural Indian
households. Upon marrying, most women move
in with their husband’s family, meaning that
other family members often play decisive roles
in certain health-related decisions.10 In Uttar
Pradesh, where this study was performed, women
rarely make maternal and child health decisions
on their own. Rather, the husband and mother-
in-law (MIL) play a major role.11 The husband’s
knowledge about ANC practices and delivering in
a health facility and the MIL’s knowledge about
early initiation of breastfeeding (EIBF) practices

are associated with whether the household per-
forms these practices.12,13 Our qualitative work
suggests men are most likely to be involved when
decisions have financial repercussions, such as
whether to deliver in a facility, whereas the MIL
is deferred to for decisions around home care,
such as breastfeeding or cord care (unpublished
results). Social norms further impinge on these
decisions,with norms themselves constantly evolv-
ing. Altogether, this leaves the ASHA with difficult
decisions on who to target in the household to ef-
fect behavior change toward recommended health
behaviors, and the optimal target is not necessarily
the primary decision maker if this individual is not
receptive to ASHA advice.

We designed a novel approach to study the
mechanisms of CHW impact around pregnancy,
childbirth, and early postnatal care. We collected
detailed questionnaire data from recently deliv-
ered women, their husbands, MILs, and ASHAs.
Understanding perspectives of each of the decision
makers in the household allowed us to identify
ways to make ASHA home visits more impactful.
We set out to answer the following questions:
(1) What are the rates of recommended beha-
viors? (2) What support are women receiving
from their ASHA? (3) Is there an association be-
tween the number and timing of ASHA home vis-
its or ASHA’s presence at birth and uptake of
recommended health behaviors? (4) What types
of behavior change messages are favored by
ASHAs during the antenatal period, and is house-
hold behavior associated with favored messages?
(5) To what extent is uptake of recommended be-
havior associated with whether the woman, hus-
band, and mother-in-law are counseled by the
ASHA? For this last question, we did not have
strong hypotheses as to whom the ASHA should
target, given that impact is a function of the
ASHA’s ability to talk to the respective household
member, receptiveness to advice by the recipient,
and the recipient’s power in the household. We
also examine the extent to which ASHA presence
at birth is associated with respectful care, which is
often compromised in low-resource settings.14

Our goal is to stimulate reflection on the im-
pact of a particular cadre of CHWs, especially how
such impact is achieved, to generate lessons that
may be relevant for other CHW programs with re-
gard to training, supervision, and tools.

METHODS
Sampling Household Members and CHWs
The primary sampling unit was the ASHA catch-
ment area, which usually comprises 1 village. Of

Rural households
often have
complex decision
dynamics for
certain health-
related decisions.

Understanding
perspectives of the
household
decisionmakers
helped to identify
ways tomake
CHWhome visits
havemore impact.
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all rural catchment areas in India’s Uttar Pradesh
state (UP), 1,575 were selected pseudorandomly,
with higher likelihood of sampling assigned to
those previously identified by the UP government
as high-priority for interventions. The final sample
of 1,575 areas had an average population of
1,064 (standard deviation [SD]=344) people as
reported by the ASHA. All households with a
living woman who had given birth in the past
2 months (including perinatal death cases) were
approached for the survey. Between September
2017 and January 2018, 6,078 interviews of
women were conducted across 1,514 ASHA
catchment areas (no recently delivered women
were identified in 61 catchment areas). Of these,
609 interviews were excluded because they were
conducted in the first week after birth (thus did
not yet have data on their postnatal behaviors),
the women declined to consent, they were dupli-
cates of later interviews (e.g., if the interview was
initiated but then rescheduled), or they were
discontinued midway through the survey. The fi-
nal sample analyzed was 5,469 women across
1,499 catchment areas (76 of 1,575 catchment
areas had no women included and were therefore
excluded).

One ASHA was assigned to each catchment
area. For most (n=5,278) of the final sample of
5,469 women, their ASHA was also surveyed if
the catchment area had an ASHA assigned and
she could be contacted (of 1,575 catchment areas,
1,502 ASHAs completed an interview, of whom
1,435 had at least 1 woman from their area inter-
viewed). This approach allowed us to understand
how traits, beliefs, experiences, behaviors, and
other characteristics of the ASHA and woman
were associated at the individual level.

Datawere collected through face-to-face inter-
views at the homes of women and ASHAs. Details
of the questionnaires, including design and con-
tent, are described in Supplement 1. Each respon-
dent provided informed oral consent at the time
of screening and written consent before the full
interview. Interviewers were trained on sensitive
topics and ethics of conducting interviews. The
study was approved by Sigma Institutional Re-
view Board (approval number 10032/IRB/D/
16-17, New Delhi, India).

Public Involvement
There was no public involvement element. Before
launching the main study, we conducted a pilot
test where we interviewed a handful of recently
delivered women, their husbands, MILs and

ASHAs to learn from their experiences before,
during, and after childbirth. Written consent was
obtained and the information provided during
the interview was treated as confidential. Based
on the pilot, we refined the survey to make it sim-
pler for both interviewers and respondents. The
public was not further involved in the study nor
will they be involved in dissemination of the
results, whichwill be sharedwith health programs
and the government.

Variable Selection and Statistical Analysis
Weaimed to cover key actions taken by theASHA,
as well as key health behaviors and outcomes that
are important for households. From the house-
hold survey, we selected 9 outcomes known to be
important for maternal and neonatal health15,16:
(1) attending 3 or more antenatal checkups at a
monthly village health and nutrition day or at a
medical facility; (2) taking at least 100 iron and fo-
lic acid (IFA) tablets over the course of pregnancy;
(3) having an institutional delivery (ID) at a public
or private facility; (4) receiving respectful care
with no experience of physical or verbal mistreat-
ment from staff; (5) staying in the facility for at
least 24 hours after delivery for women without
cesarean delivery only; (6) initiating breastfeeding
within 1 hour of birth (EIBF) (for women without
cesarean delivery only); (7) promoting exclusive
breastfeeding (EBF); (8) applying nothing to the
umbilical cord stump that might cause infection
(clean cord care); and (9) delaying bathing of the
baby by at least 72 hours. Although the 72-hour
delay is longer than usually selected in studies,15

it is the period advised by the UP government.
We also defined 8 ASHA actions, as reported

by the recently delivered woman, that had the
potential to impact women’s health behaviors16:
(1) whether any antenatal home visit was made;
(2) number of antenatal home visits (for the sub-
group with 1þ visits only); (3) month of pregnan-
cy of the first home visit (for the subgroupwith 1þ
visits only); (4) whether the ASHAwas present for
any part of delivery, irrespective of the place of de-
livery; (5) howmany hours the ASHAwas present
at delivery (for the subgroup that had an ASHA
present only); (6) how many hours the ASHA
was present immediately after birth minus the
hours present before birth (for the subgroup with
an ASHA present only); (7) whether any postnatal
visit was made in the first week after birth; and
(8) number of postnatal home visits in the first
week after birth (for the subgroup with 1þ post-
natal visits only).

To understand
decisionmaking
dynamics, we
collected
perception,
knowledge, and
attitudinal data,
linking women’s
responses to
responses by their
husbands,
mothers-in-law,
and health
workers.
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Statistical Analysis: Logistic Regression
We used logistic regression to test for associations
between ASHA actions and household behaviors,
both as reported by the household. Each action-
outcomeassociationhad its ownspecific set of control
variables as well as a particular (sub)group of partici-
pants included, so a separate regression was per-
formed for each association (Supplement2 includes
discussion of multiple comparisons). Nonetheless,
each regression presented here included a set of
demographic control variables captured from the
woman (Supplement 3, Table): religion, caste, par-
ity, years of education, age of woman, electricity
available in house as proxy for wealth, and house-
hold type (nuclear versus multigenerational). The
control variables were selected based on authors’
knowledge of the context, existing literature, and
availability in the survey.

We implemented unweighted regressions in
the R software package.17 To visualize the relevant
relationships in graphs, we transformed the predic-
tors to a categorical variable and performed the
regressions again so we could calculate estimated
marginal proportions corrected for all covariates.18

No adjustments were made for clustering of the
data, as every ASHA on average only covered
3–4 recently deliveredwomen in the survey sample.

We identified each ASHA’s “preferred mes-
sage” for convincing women to attend checkups
and go for ID, respectively, from the ASHA survey
(Supplement 1). Household members and ASHAs
were linked by a unique ASHA catchment identi-
fier that was recorded in both surveys. We then
regressed each woman’s attendance of 3þ check-
ups and ID, respectively, onto the preferred mes-
sage of the ASHA in their catchment area. To
partially control for features of the ASHA that
might correlate with their preferred message, we
not only used the set of covariates used for the
main analyses but also added covariates derived
from the ASHA questionnaire: demographics,
working hours, tenure, earnings, and number of
familiar messaging strategies.

RESULTS
The demographics of the women, husbands, and
MILs are described in Supplement 3.

Rates of Recommended Health Behaviors Fell
Below Target
We compared observed rates to target rates set
by the government for the end of 2019, where
available (Technical Support Unit, Uttar Pradesh,
Phase 2 targets). Percentages were weighted for

oversampling of government interest areas to en-
sure they are representative of the state of Uttar
Pradesh, but n were not (denominator varied in
part due to respondents could answer they did
not remember what precisely happened). Only
49% (2,625/5,467) of pregnant women reported
attending 3þ checkups (no target available),
14% (782/5,469) reported having taken the
recommended 100 IFA tablets (target: 50%),
82% (4,428/5,469) of women had an ID (target:
80%), and 21% (817/3,898) of women reported
having remained in hospital for at least 24 hours
of birth (target: 80% stay for 48þ hours). In the
postnatal care phase, 58% (2,823/4,925) of wom-
en reported EIBF (target: 80%); 63% (3,453/
5,469) EBF (target: 80% for full 6 months);
51% (2,554/5,221) reported having first bathed
their newborns 72þ hours after delivery (target:
90%); and 18% (915/5268) reported not applying
anything to the umbilical cord stump of their
newborn (target: 90%).

ASHA Support Varied Across the Maternal
and Newborn Care Pathway
The ASHA is expected to visit each woman at
least 3 times during pregnancy. Most households
(84%) reported at least 1 such visit (Figure 1A).
For households receiving 1 visit, the ASHA visited
relatively often (median 4 times across pregnancy)
and early in pregnancy (at month 3.5 on average
(Figure 1B); guidelines recommend the ASHA vis-
it as soon as the woman is aware of the pregnancy.
When the woman went into labor, the ASHA was
incentivized to accompany her to a public facility
or be present for home birth. The ASHA was pre-
sent for 83% of deliveries that happened in a pub-
lic facility (Figure 1C). However, the ASHA was
largely absent from deliveries at home (present
for 14% of deliveries) and in private facilities (pre-
sent for 23%of deliveries); overall 57% of women
reported that the ASHA was present at the deliv-
ery (Figure 1C). When the ASHA was present for
delivery, she would often be there for several
hours before and several hours after delivery
(Figure 1D). However, sometimes the ASHAs
were present for 16þ hours before delivery (7% of
cases where ASHAwas present) or 16þ hours after
delivery (8% of cases where ASHA was present
[Figure 1D]). Only 31%ofwomen reported having
received 2 visits or more in the first week after
birth, and 30% reported having received no home
visit at all over the first week after birth.

ASHAWork Hours Were Skewed Toward
Hospital Visits and Paperwork
Time expenditure was determined by asking the
ASHA how frequently she performed a particular
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task (e.g., “accompanied woman to hospital” or
“performed census”), and how long it took on av-
erage. Adding up her reproductive, maternal, and
neonatal health activities and related administrative
tasks (but excluding additional duties on other health
topics), the average ASHA reported 65.7 hours per
month on this work (Supplement4, Supplemental
Figure 1 has a visual representation). Her monthly
work consisted of:

� Accompanying women to hospital for deliv-
ery or checkups (22 hours; average ASHA
spent 33.5% of her time on this task)

� Documentation (19 hours; 28.9%)

� Attending Village Health and Nutrition Day
(6.2 hours; 9.4%)

� Home visits to women after birth (5.8 hours;
8.8%)

� Home visits to pregnant women (4.2 hours;
6.4%)

� Home visits to couples eligible for family plan-
ning (3.4 hours; 5.2%)

� Village population census (2.6 hours; 4.0%)

� Home visits for child immunization (2.5 hours;
3.8%)

This showed that the bulk of the ASHA’s time
was spent on accompanying women on visits to
health facilities and on paperwork, with home vis-
its comprising only 24.2% of her time spent on
maternal, neonatal, and child health.

FIGURE 1. (A) Number of CHW Home Visits to Each Womana; (B) Month of Pregnancy in Which First Visit
Was Receivedb; (C) Rate of CHW Presence at Birthc; (D) Distribution of Hours Present Before and After
Deliveryd; (E) Number of CHW Home Visits in the First Week After Deliverye

Abbreviations: ANC, antenatal care; CHW, community health worker; PNC, postnatal care.
Each y-axis represents the percentage of women receiving a particular level of service from their CHW, weighted to be representative
of rural Uttar Pradesh.
a N=5,469 women.
b For the 84% of women that received at least 1 visit (n=4,541 women).
c Dashed line shows the average across all births (n=5,469 women).
d For the 57% of women that had the CHW present for any part of delivery, hours present as recollected by the woman (n=3,071).
e n=5,383 women.
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Health Behaviors Were Associated With
Timing and Number of ASHA Visits and
Preferred Messaging
ASHA Support to Pregnant Women

Quantity and Timing of Antenatal Home
Visits Was AssociatedWith Health Behaviors.
Antenatal home visits had substantial positive
associations with health behaviors (Table and
Figure 2A). Receiving at least 1 visit was strongly
associated with attending 3þ checkups (adjust-
ed odds ratio [aOR]=2.22; 95% confidence in-
terval [CI]=1.90, 2.59), ID (aOR=2.20; 95% CI=
1.85, 2.61), and delayed bathing (aOR=1.55;
95% CI=1.30, 1.86). More visits further in-
creased these odds (a positive “dose-response”
effect, though we cannot say whether the home
visits preceded check-ups or IFA consumption),
with the benefit of additional visits tapering off
around 4–6 visits: (Figure 2A; 3þ checkups aOR=
1.14; 95% CI=1.11, 1.17); ID (aOR=1.09; 95%
CI=1.05, 1.14); and delayed bathing (aOR=1.08;
95% CI=1.04, 1.11). Number of home visits was
also associated with IFA consumption (aOR=
1.05; 95% CI=1.01, 1.09) and cord care (aOR=
1.07; 95% CI=1.03, 1.12), though these associa-
tions were relatively weak (Figure 2A). In con-
trast, number of antenatal home visits was not
associated with duration of facility stay after birth
(aOR for receiving at least 1 visit=0.98; 95%
CI=0.78, 1.23), EBF (aOR=0.99; 95% CI=
0.84, 1.18), and only weakly if at all with EIBF
(aOR=1.21; 95% CI=1.00, 1.45).

We observed that earlier first visits by the
ASHA increased the likelihood that the woman
attended 3þ checkups (aOR=1.10; 95% CI=1.06,
1.15) and consumed 100þ IFA tablets (aOR=1.07;
95%CI=1.01, 1.13) (Table and Figure 2B; included
a covariate for total number of antenatal home vis-
its). However, no significant association was found
with ID (aOR=1.05; 95% CI=0.99, 1.10) (Table).

Targeting Advice to the Right Decision
Maker Mattered During Antenatal Visits. To
better understand the mechanisms underlying
the associations from Figure 2, we analyzed the
targeting of household members with messages.
The recently delivered woman, her husband, and
her MIL each reported whether the ASHA advised
them on checkups, IFA, and ID, respectively. We
tested whether such advice was associated with
behavior, noting that for behavior to change the
ASHA needed to know how to communicate well
to each particular household member and the re-
cipient needed to have the required influence in
the household. Attendance of 3þ checkups was

more likely in households where the ASHA
had advised the woman on antenatal checkups
(Figure 3A): aOR for counseling of mother (inde-
pendent variable) on 3þ checkups (dependent
variable)=1.47; 95% CI=1.12, 1.93). Similarly,
consumption of 100þ IFA tablets was more likely
in households where the ASHA had counseled the
mother on IFA tablets; womenwere equally likely
to receive these tablets from either an ASHA or aux-
iliary nurse midwife (Figure 3A; aOR=1.48; 95%
CI=1.08, 2.05). Counseling the husband or MIL on
checkups or IFA, respectively, had no association
with likelihood of performing such behaviors
(Figure 3A). In contrast, advice to go for ID was as-
sociated with increased rates of ID only if the hus-
band (aOR=2.16; 95% CI=1.66, 2.83; P<.001) and
MIL (aOR=1.52; 95% CI=1.18, 1.95; P=.001) re-
ceived it (Figure 3A). For each of the 3 behaviors,
the pregnantwomanwasmost likely to report hav-
ing been counseled, followed by the MIL,
and finally the husband (Supplemental Figure
2, Supplement5).

ASHAs Lacked Awareness of Effective
Behavior Change Messages. To investigate the
type of message most likely to be associated with
a target behavior, we asked all ASHAs what mes-
sages they used when trying to convince families
to go for checkups and ID (Figure 3B–C). Financial
arguments were most common (e.g., “Checkups
are free”), whereas social norm arguments (e.g.,
“It’s common practice”) were least often reported.
For each type of message, 50%–80% of ASHAs
reported using them.

The most commonly reported message types
were not necessarily those most strongly associat-
ed with the target behaviors. The 2 least-reported
message types for checkups—saying that check-
ups were now common and that doctors recom-
mended them—were associated with the highest
rate of checkup attendance (Figure 3D; P values
against reference of “checkups are free”: checkups
are common, P=.05; doctors advocate checkups,
P=.08; detected complications early, P<.001; stor-
ies of own experience, P=.04; all other P>.10).
Conversely, the commonly reported message that
“checkups are free”was associatedwith the lowest
rate of 3þ checkups. For ID, messages about com-
plications were most strongly associated with ID,
whereas the least reported “ID is common” was
associated with the lowest rates of ID (Figure 3E;
P values against reference of “ID incentive”: com-
plications are dangerous, P=.02; stories of danger-
ous births, P=.02; ID is common, P=.07; all other
P≥0.1).

Each health
behavior had its
own set of decision
makers to target
by the ASHA.

Most CHWs could
greatly benefit
from amore
expanded
repertoire of
behavior change
messages.
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ASHA Presence at Birth
ASHAPresenceWasAssociatedWith EIBF

and EBF. ASHAs encouraged families to go to a
hospital for birth and often would stay for hours
(Figure 1D). ASHA presence at delivery was asso-
ciatedwith a 7-percentage-point higher likelihood
of EIBF (aOR=1.32; 95% CI=1.12, 1.56) and a

6-percentage-point higher likelihood of EBF (aOR=
1.24; 95% CI=1.06, 1.45) (Table and Figure 4).
Although women generally reported high levels of
respectful care by staff, ASHA presence during de-
livery was associated with a 3.6-percentage-point
higher likelihood of women receiving respectful
care (aOR=1.55; 95% CI=1.14, 2.07) (Figures 4A

TABLE. Regression Results for CHW Actions in Uttar Pradesh, India.

CHW action

Any
Antenatal
Home Visit

Number of
Antenatal

HomeVisitsa

Timing of
First

Antenatal
Home Visita

Present for
Any Part of
Delivery

Hours
Present
(Before þ
After)b

Pre- vs
Postpartum
Hours (After
- Before)b

Any Home
Visit in First
Week After
Delivery

Number of
Home Visits
in First Week

After
Deliveryc

Adjusted Odds Ratiod (95% CI); P value

Antenatal

Received 3þ
checkups

2.22
(1.90, 2.59)
P<.001

1.14
(1.11, 1.17)
P<.001

1.10
(1.06, 1.15)
P<.001

Consumed
100þ IFA

1.11
(0.9, 1.37)
P=.35

1.05
(1.01, 1.09)
P=.007

1.07
(1.01, 1.13)
P=.03

Delivery

Delivered in
facility

2.20
(1.85, 2.61)
P<.001

1.09
(1.05, 1.14)
P<.001

1.05
(0.99, 1.10)
P=.08

Respectful care 1.55
(1.14, 2.07)
P=.004

1.01
(0.99, 1.03)
P=.31

1.01
(0.99, 1.04)
P=.29

Stayed at
facility for 24þ
hours

0.98
(0.78, 1.23)
P=.84

1.01
(0.97, 1.05)
P=.72

1.02
(0.82, 1.27)
P=.84

Postnatal

Early initiation
breastfeeding

1.21
(1.00, 1.45)
P=.04

0.99
(0.96, 1.02)
P=.59

1.32
(1.12, 1.56)
P=.001

1.00
(0.99, 1.01)
P=.84

1.00
(0.98, 1.01)
P=.60

Delayed
bathing 72þ
hours

1.55
(1.30, 1.86)
P<.001

1.08
(1.04, 1.11)
P<.001

0.95
(0.81, 1.12)
P=.57

1.00
(1.00, 1.01)
P=.76

1.01
(0.99, 1.02)
P=.31

Exclusively
breastfed

0.99
(0.84, 1.18)
P=.95

1.01
(0.98, 1.05)
P=.39

1.24
(1.06, 1.45)
P=.008

1.00
(0.99, 1.00)
P=.46

1.01
(0.99, 1.02)
P=.37

1.44
(1.25, 1.66)
P<.001

1.21
(1.08, 1.36)
P=0.001

Clean cord care 1.00
(0.78, 1.29)
P=.99

1.07
(1.03, 1.12)
P<.001

1.19
(0.96, 1.49)
P=.11

1.00
(1.00, 1.01)
P=.12

0.99
(0.98 1.01)
P=.43

1.40
(1.14, 1.73)
P=.002

1.56
(1.37, 1.77)
P<.001

Abbreviations: CHW, community health worker; CI, confidence interval; IFA, iron and folic acid.
aWomen with 1þ antenatal home visit only.
bWomen with community health worker presence only.
cWomen with 1þ postnatal home visit within first week after birth only.
d An adjusted odds ratio (aOR) greater than 1 means the household behavior was more likely. Each aOR is from a separate regression with appropriate covariates
depending on the relationship being estimated, including corrections for demographics, parity, location of delivery, and other CHW actions.
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and 4D). ASHA presence was not found to be
associated with clean cord care (aOR=1.19;
95% CI=0.96, 1.49) or delayed bathing (aOR=
0.95; 95% CI=0.81, 1.12). We also did not observe
an association between the duration of ASHA pres-
ence and any of the 4 postnatal care behavior out-
comes or between her presence before versus after
birth and any of the outcomes (see Table for aOR
values).

ASHA Presence Had a Protective Effect
for Home Deliveries. ASHA presence at home
deliveries was associated with higher likelihood
of EIBF (þ12 percentage points, P=.01), EBF
(þ10 percentage points, P=.04), and clean cord
care (þ5 percentage points, P=.05). In contrast, at
public facilities, the only significant association
was with EBF (þ5 percentage points, P=.04). At
private facilities, the only significant association
was with EIBF (þ10 percentage points, P=.04).
The association between ASHA presence and cord
care was significantly greater for home deliveries
than public (P=.03) or private (P=.04) deliveries.
Similarly, respectful care was more likely when
the CHW was present for public-facility deliveries
compared to private-facility deliveries (P=.001).
In contrast, none of the other behaviors (EBF,
EIBF, or delayed bathing) showed a stronger asso-
ciation with ASHA presence at home compared
with birth in facilities. Thesemarginally significant

findings suggest that ASHA presence at home
births might be particularly impactful.

Incorrect ASHAKnowledgeWasAssociated
with Early Bathing. Thirty percent of ASHAs in-
correctly believe bathing immediately after birth
did not put the newborn at risk. We found that if
the ASHA had incorrect knowledge on delayed
bathing, her presence at birth was associated
with lower likelihood of delayed bathing (Figure
4C; presence-knowledge interaction aOR=2.07;
95% CI=1.33, 3.22; P<.001). The marginal pro-
portions suggested that incorrect knowledge of
ASHAs regarding recommended delayed bathing
practices might be encouraging incorrect beha-
viors (Figure 4C).

ASHA Actions in Postnatal Period
ASHA Visits Had a Protective Effect on

Clean Cord Care and Exclusive Breastfeeding.
Receiving 1 or more ASHA visits (compared to re-
ceiving none) in the first week after birth was as-
sociated with both higher likelihood of EBF
(aOR=1.44; 95% CI=1.25, 1.66) and clean cord
care (aOR=1.40; 95% CI=1.14, 1.73). For women
reporting they had received at least 1 visit, addi-
tional visits further improved the odds of those
behaviors: EBF (aOR=1.21; 95% CI=1.08, 1.36)
and clean cord care (aOR=1.56; 95% CI=1.37, 1.77)
(Table and Figure 5A). Those reporting 3þ visits

FIGURE 2. Estimated Relationships Between Health Behaviors and (A) Number of CHW Home Visits and
(B) Timing of First Home Visit

Abbreviations: ANC, antenatal care; CHW, community health worker; IFA, iron and folic acid.
Only significant associations are shown, see Table 1 for all associations. All means are estimated marginal proportions adjusted for
covariates.
a n=5,438 women.
b n=4,541 women, excluding those who received no visit.

Having aworker
present with
incorrect delayed
bathing
knowledge
increases the risk
of early bathing.
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had substantially better odds of performing recom-
mended behaviors (Figure 5A).

Targeting MIL Positively Was Associated
With Exclusive Breastfeeding. Advice from
the ASHA to the MIL was associated with substan-
tially higher rates of EBF (aOR=1.54; 95% CI=
1.24, 1.92; P<.001) (Figure 5B, top), whereas the
likelihood of clean cord care was unaffected by the
ASHA’s advice (Figure 5B, bottom). The data were
insufficiently granular to tease apart the relation-
ship between timing of visits and when the deci-
sions were actually made in the household. As
with antenatal counseling, the recently delivered
woman was most likely to report having been
counseled, followed by theMIL and finally the hus-
band (Supplemental Figure 2, Supplement5).

DISCUSSION
This study analyzed a large cross-sectional data set
from women who had delivered a newborn in the
preceding 2 months in UP, India, their husbands,
MILs, and ASHAs. Having such rich data on each
household allowed us to explore possible relation-
ships between ASHA activities and target behaviors
and gain insights to improve ASHA performance.
As with earlier studies,19–22 we found that ASHA
home visits were associated with a range of target
behaviors. The study also offers insights into the in-
fluence of ASHA knowledge, timing of visits, mes-
saging strategies, and decision-maker targeting on
care practices. Such insights can enable program
managers to further adapt the ASHA program to
achieve greater impact. Other CHW programs can

FIGURE 3. (A) Increase in Health Behavior if Household Member Reported Having Talked to CHW About the
Particular Behaviora; (B) Percentage of CHW Workforce That Has Ever Used Each Type of Message When
Convincing Households to Attend Checkupsb; (C) Percentage of CHW Workforce That Has Ever Used Each
Type of Message When Convincing Households to Deliver in Facilityc; (D) Predicting Whether a Woman
Attended 3þ Checkups Based on the Preferred Behavior Change Message of the CHWd; (E) Predicting
Whether a Woman Had an ID Based on the Preferred Behavior Change Message of the CHWe

Abbreviations: ANC, antenatal care; CHW, community health worker; ID, institutional delivery; IFA, iron and folic acid; MIL, mother-in-
law; VHND, village health nutrition day.
All rates represent adjusted means, including covariates for several indicators of CHW quality and performance.
* Indicates P<.05 compared to the reference.
a Expressed as absolute increase with 95% confidence intervals (percentage points) based on regression. n=2,057 households that
received CHW visit and had woman, husband, and MIL interviewed.
b Self-reported in the CHW survey. n=1,318 CHWs that had at least 1 household receiving a visit from them in the data.
c n=1,318 CHWs.
d The most commonly preferred message is used as reference, and differences represent absolute changes in the rate of behavior.
n=4,134 women.
e N=4135 women.
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also learn from our findings when considering
what guidance to give their workers on communi-
cation, knowledge, and number and timing of
visits.

In the survey, two-thirds of pregnant women
reported having received 3 antenatal home visits
from their ASHA, though we observed better
health behaviors up to 6 or 7 antenatal home vis-
its. There are no guidelines for ASHAs on how
many home visits to make and when,23 though
the 2016 World Health Organization recommen-
dation is that a woman attends 8 antenatal clinic
visits during pregnancy.16 In resource-limited set-
tings such as those in UP, CHW home visits might
have to supplement a smaller number of clinic

visits. In the first week after birth, only 31% of
women receive 2þ visits, and we observed better
health behaviors for up to 3þ postnatal visits in
the first week after birth. ASHAs spend consider-
ably less time visiting households than the
34–65 hours monthly suggested by guidelines.23

Therefore, it seems that increasing the number of
home visits would be beneficial. Improving the
content of each visit (e.g., through stronger com-
munication strategies) might help ASHAs achieve
behavior change more readily, thus reducing
the need for additional home visits. Either way,
we recommend clearly communicating a guide-
line for the number of antenatal home visits
ASHAs should make, which we were unable to

FIGURE 4. (A) Relationship Between Outcomes and CHW Presence at Birth Irrespective of Location of Deliverya;
(B) Relationship Between Outcomes and CHW Presence at Birth by Location of Deliveryb; (C) Association of
CHW’s Awareness of Delayed Bathing and Practice of Delayed Bathing When CHW Was Absent or Presentc;
(D) Rate of Different Forms of Poor Treatment at Public Facility Deliveries When the CHW Was Absent or
Presentd

Abbreviations: BF, breastfeeding; CHW, community health worker.
a N=5,240 women.
* Indicates statistical significance at P<.05.
b N=984 women at home, 1068 at private, 3123 at public.
c N=4831 women.
d N=3244 women. Error bars represent 95% CI.
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identify in ASHA training materials. We also note
the absence of a relationship between antenatal
home visits and recommended breastfeeding
behaviors. We have no data on counseling about
postnatal care during antenatal home visits, but
counseling on EIBF, EBF, and clean cord care—to
both the woman and her MIL—should be a prior-
ity in the final fewmonths of pregnancy. This is es-
pecially critical as several such postnatal behaviors
are subject to strong social norms such as feeding
newborns with jaggery (as opposed to exclusive
breastfeeding) or applying substances to the cord
that can cause infections. It is unclear to what ex-
tent the ASHA alone can overcome such norms,
and most likely a government-driven effort is
needed as was done to establish facility delivery
as a norm.24

Previous research often recommends that
ASHAs improve their communication skills,10 but
specific recommendations are lacking or based on
small qualitative samples. ASHA training gives
general communication tips but lacks specific

recommendations to influence households on
key behaviors and rarely mentions involving oth-
er stakeholders within the household. We found
that many ASHAs did not use many behavior-
change messages that could have been effective
in driving higher rates of ANC visits and ID. They
need to learn when to apply different messages
and which individuals in the households should
be counseled to achieve greatest impact (which
may or may not be the primary decision maker).
Our findings suggest that on average, the ASHA
should target the pregnant woman for messaging
about IFA and checkups, the husband and MIL
for ID, and theMIL regarding postnatal care beha-
viors. Cultural barriers can inhibit the ASHA from
talking to the husband or MIL,10 so supervision
and peer-learning structures may support ASHAs
in solving these challenges. A study on improving
communication by the ASHA around pneumonia
is under way,25 and our hope is that such initia-
tives will be expanded to maternal and neonatal
domains. Our findings could also inform future
editions of the ASHA training manuals, Sangini

FIGURE 5. (A) Association of Number of PNC Visits With Rate of Exclusive Breastfeeding and Clean Cord
Carea; (B) Increase in Health Behavior if Household Member Reported Having Talked to CHW About the
Particular Behaviorb

Abbreviations: BF, breastfeeding; CHW, community health worker; MIL, mother-in-law; PNC, postnatal care.
a N=5,185 women.
b N=2,057 households. Error bars represent 95% confidence interval.

Communication
and behavior
change are core
skills for ASHAs
but receive
insufficient
attention during
training.
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(supervisor) training, and technology-enabled job
aids for ASHAs.

Potential guidelines that might result from
synthesizing these antenatal results include: the
ASHA should visit a woman at her home as soon
as possible after learning she is pregnant and
4–6 times over the course of the pregnancy.16

During these visits, the ASHA should focus on the
woman regarding IFA and antenatal checkups and
use a range ofmessaging strategies such as empha-
sizing that checkups are now common, doctors
recommend them, and that without checkups the
woman is at risk of serious undetected complica-
tions. During these visits, she should also counsel
the husband and MIL on the merits of ID, empha-
sizing the dangers of home delivery and the risk to
life in case of complications. TheASHA should fur-
ther advise the woman and MIL regarding neona-
tal care behaviors to increase the likelihood of
recommended behaviors in the hours after birth.
Although the details might be different for other
CHW programs, similar analyses performed on
other CHW cadres across the world could help
identify opportunities for improvement.

The ASHA’s presence at births in public and
private facilities was only weakly associated with
targeted health behaviors and respectful care by
staff (which many women in LMICs do not re-
ceive).14 There are several plausible mechanisms
behind the observed associations: for example,
adoption of recommended breastfeeding behavior
may have been due to ASHA counseling, direct
support, interaction with facility staff, or other
reasons. In the case of respectful care, the ASHA
did not wield direct power over the nurses or doc-
tors at the facility. However, the ASHA was famil-
iar with these individuals, was part of the health
system, and could therefore have facilitated a pos-
itive relationship between community and facility
staff. The duration of the ASHA’s presence at birth
did not seem to affect any health behavior, throw-
ing into question whether the many hours spent
after accompanying the woman to hospital are an
optimal use of her time. An important caveat is
that we did not investigate other potentially posi-
tive effects of the ASHA’s presence at facilities, nor
take into account the time spent at the facility
waiting for a sign-off for her incentives or for
transport home. Nevertheless, the reasons and po-
tential benefits of her presence should be explored
further to determine how useful it is for her to
spend such long periods of time at facilities. The
ASHA might use some of this time better making
home visits to which she dedicates less than half

as much time as facility visits and indeed less time
than she spends on paperwork.

The ASHA’s influence seems more substantial
at home deliveries, where the only other outside
support usually comes from a traditional birth at-
tendant. The disconnect between the ASHA’s
training—which requires her presence for home
births—and the low actual rate of presence can
partly be explained by the fact that she receives
no financial incentive for attending. A direct in-
centive would contradict the government’s drive
for ID, but more creative ways of encouraging the
ASHA’s presence could be considered (e.g., an in-
centive to accompany home-delivered babies for
checkups at facilities soon after delivery, which
would encourage an ongoing relationship be-
tween ASHA and household).

Past work has extensively studied CHW
knowledge levels as a proxy for performance.26–29

We were able to show an association between
ASHA lack of knowledge of delayed bathing and ac-
tual timing of first bathing byhouseholds. Therefore,
we suggest that guidelines for ASHAs and their
supervisors be more explicit about delayed bathing,
since the current guidelines are ambiguous, advising
only not to bathe the baby “immediately after birth.”
TheWorld Health Organization advocates a delay of
at least 24 hours,30 and the government of UP sets
72þ hours as a target.

These findings from UP add to a substantial
body of evidence across the developing world sug-
gesting that CHWs can play an important role in
safeguarding the health of women and their new-
borns,4,6,20,21,31–33 especially those in the poorest
parts of society.22 Their position on the frontlines
provides a bridge especially for the rural poor into
the formal healthcare system. However, it is often
hard to understand why particular actions predict
good health outcomes or why certain actions seem
ineffectual. Our findings show that local sociocul-
tural factors such as the decision dynamics of
households and common false beliefs about neona-
tal care should inform how the CHW communi-
cates. It is noteworthy that a review found that of
31 training resource packages for CHWs across
low- and middle-income countries, more than half
contained only materials that were not tailored to
the local context.34 Other CHW programs should
consider the extent towhich our findingsmight ap-
ply to their context and update their guidelines and
incentive structures to reflect the optimal number
and timing of visits, how CHWs are spending their
time, and communication strategies. If resources al-
low, CHW programs should perform their own

Most research on
community health
workers reports
what is
happening;
understanding
whywill be critical
to refining these
programs.
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research into these questions, borrowing from the
multiactor approach presented in this article.

Limitations
This study has several limitations. First, the cross-
sectional data does not allow us to assess the extent
towhichCHWactions directly causedbehaviors. To
mitigate this issue we added covariates capturing
the CHW’s actions other than the action being esti-
mated (e.g., tomodel the association between post-
natal visits and exclusive breastfeeding, the model
controlled for presence or absence of the ASHA at
birthaswell asnumberof antenatal visits), reducing
though not eliminating confounding.35 Empirical
studies in the field could test for any causal nature
to the associations uncovered here, for example,
comparing 2 regimens of antenatal home visits
with differing number of visits, or randomly assign-
ingmessages to ASHAs to use during home visits to
test which ASHA actions are most likely to raise
recommended health behavior rates. Second, the
household behaviors are only partially under the
control of the CHW. For example, a 24-hour facility
stay after the birth, whichwas entirely unrelated to
CHW actions, might be determined by the number
of beds in a facility and availability of food.
Similarly, the ability to get to facilities when labor
starts depended on transport being available.
ASHAs are only 1 piece of the puzzle of improving
health and outcomes,6 and care should be taken
not to shoulder ASHAs with responsibilities where
they cannot exert control. In UP especially, ASHAs
areoftenof a lower caste,meaning theymightbere-
stricted in what households they can visit and who
they can counsel within the household. Others
havenot founda relationshipbetween themother’s
caste and thenumber ofASHAvisits received,21nor
was the relationship between ASHA support and
health behaviors modified by caste.21 Nonetheless,
given the known social dynamics around caste, fur-
ther investigation potentially using the data collect-
ed here iswarranted.

CONCLUSION
The mechanisms by which CHWs can contribute
to better health for their communities are com-
plex. Each household behavior faces its own set
of contextual and perceptual drivers (a framework
to comprehensively enumerate such factors can be
found in Engl et al.36), and progress hinges on un-
derstanding these. Strengthening CHW programs
worldwide requires going beyond descriptive
reports to understand the causal pathways by
which the CHW achieves impact. As we continue

to ask more of CHWs, we must provide them with
the tools and skills tomanage an ever-increasing di-
versity of tasks.
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Impact of Improved Biomass and Liquid Petroleum Gas
Stoves on Birth Outcomes in Rural Nepal: Results of
2 Randomized Trials
Joanne Katz,a James M. Tielsch,b Subarna K. Khatry,c Laxman Shrestha,d Patrick Breysse,a Scott L. Zeger,a

Naoko Kozuki,aWilliam Checkley,e Steven C. LeClerq,a Luke C. Mullanya

Key Findings

n Two trials in rural southern Nepal reduced indoor
air pollution through improved biomass or liquid
petroleum gas stoves, but levels were still much
higher than World Health Organization
standards.

n Exposure of pregnant women to these lower air
pollution levels was not associated with reduced
incidence of low birth weight, preterm birth, and
small for gestational age.

Key Implications

n Improved biomass stoves may not reduce indoor
air pollution as much as is needed to have an
impact on adverse birth outcomes.

n Emphasis should be placed on behavior to
reduce use of biomass stoves when using
improved ones for maximum reduction of
pollution.

ABSTRACT
Background: Few randomized trials have assessed the impact of
reducing household air pollution from biomass stoves on adverse
birth outcomes in low-income countries.
Methods: Two sequential trials were conducted in rural low-lying
Nepal. Trial 1 was a cluster-randomized step-wedge trial com-
paring traditional biomass stoves and improved biomass stoves
vented with a chimney. Trial 2 was a parallel household-
randomized trial comparing vented biomass stoves and liquid pe-
troleum gas (LPG) stoves with a year’s supply of gas. Kitchen par-
ticulate matter of 2.5 lm or less (PM2.5) and carbon monoxide
(CO) were assessed before and after stove installation. Prevalent
and incident pregnancies were enrolled at baseline and through-
out the trials. Birth anthropometry was compared across differing
exposure times in pregnancy.
Results: In trial 1, the mean 20-hour kitchen PM2.5 concentration
was reduced from 1380 mg/m3 to 936 mg/m3. Among infants
born before the intervention, mean birth weight and gestational
age were 2627 g (SD=443) and 38.8 weeks (SD=3.1), and
39% were low birth weight (LBW), 22% preterm, and 55% small
for gestational age (SGA). Adverse birth outcomes were not
significantly different with increasing exposure to improved
stoves during pregnancy. In trial 2, the mean 20-hour PM2.5

concentration was 885 mg/m3 in households with vented bio-
mass and 442 mg/m3 in those with LPG stoves. Mean birth
weight was 2780 g (SD=427) and 2742 g (SD=431), among
households with vented and LPG stoves, respectively. Respective
percentages for LBW, SGA, and preterm were 23%, 13%, and
42% in the vented stove group and not statistically different from
31%, 17%, and 42% in the LPG group.
Conclusions: Improved biomass or LPG stoves did not reduce ad-
verse birth outcomes. PM2.5 and CO following improved stove in-
stallation remained well above the World Health Organization
indoor air standard of 25 mg/m3 or intermediate air quality
guideline of 37.5 mg/m3. Trials that lower indoor air pollution
further are needed.

INTRODUCTION

Low birth weight (LBW), comprising almost exclu-
sively small for gestational age (SGA) and preterm

births, is strongly associated with morbidity and mortal-
ity in infancy.1,2 Observational studies have shown asso-
ciations between reported use of biomass fuel and these
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adverse birth outcomes but are subject to residual
confounding even after adjustment for socioeco-
nomic characteristics.3–9 One study showed an ad-
justed 43% increased risk of preterm birth and
21% increase in SGA with use of biomass fuel,
butmeasures of exposure were limited to reported
use of solid fuels.3 A meta-analysis of 19 studies
found an 86.43 g reduction in birth weight and a
35% increase in LBW associated with biomass
fuel exposure.5 Anothermeta-analysis of 5 studies
showed that newborns in households using bio-
mass fuels had a reduction in birth weight of
95.6 g and a 38% increase in LBW.7 Although
multiple observational studies exist, only 2 ran-
domized trials have examined the impact of re-
duced indoor air pollution on birth outcomes
through the introduction of improved biomass or
ethanol stoves.10,11 A trial in the highlands of
Guatemala observed a 39% reduction in carbon
monoxide (CO) levels, an increase in mean birth
weight of 89 g, and a 26% lower rate of LBW
among infants in households with improved bio-
mass stoves compared with traditional ones.10

However, few pregnancies (n=266) were enrolled
and impacts on birth outcomes were not statisti-
cally significant. A more recent trial from Ibadan,
Nigeria, enrolled 324 pregnancies and found an
88 g higher mean birth weight and 40% reduced
prevalence of preterm birth among infants born
in households provided with ethanol stoves.11

In 2010, it was estimated that 2.8 billion peo-
ple used solid biomass fuels.12 Hence, if reductions
in indoor air pollution exposures can be shown to
have an impact on adverse birth outcomes, such
interventions could potentially lower morbidity
and mortality rates for a large number of new-
borns worldwide.

We report here the results of 2 randomized
trials to reduce indoor air pollution caused by
open burning of biomass fuel sources in the home
and the effects on mean birth weight and gesta-
tional age, as well as LBW, SGA, and preterm
births.

METHODS
Population
Two sequential trials were conducted in the low-
lying plains of southern Nepal (Sarlahi District)
contiguous with Bihar, northern India. This area
is rural and has almost universal use of traditional
mud brick biomass stoves (wood, dung, crop
waste). The population consists primarily of sub-
sistence farmers with low literacy rates. About
half of women deliver at home and the prevalence

of LBW, preterm, and SGA births is high.13,14

In trial 1, the study area consisted of eligible
households in 4 village development committees
(VDCs) in Sarlahi. Eligible households in 2 of these
4 VDCs were enrolled in trial 2. Trial 1 was con-
ducted between March 2010 and August 2012,
and trial 2 between March 2013 and March 2014.

Study Design
The study methods have been described in detail
elsewhere.15 The aim of trial 1 was to examine
whether lowering indoor air pollution by using
an improved biomass stove could reduce acute
lower respiratory illness in children and adverse
birth outcomes among pregnant women. At the
end of the first trial, indoor particulate matter
(PM) was reduced by the improved stove but was
still very high. Therefore, a second trial was
designed to examine whether cleaner fuel, such
as liquid petroleum gas (LPG), could further de-
crease the exposure and increase the likelihood of
improved health outcomes.

For trial 2, because households from trial 1 and
newly eligible households were enrolled and ran-
domized, some pregnant women who were previ-
ously enrolled in trial 1 may have changed the
type of stove they used, depending on the ran-
domization in trial 2. A total of 126 women were
still pregnant at the end of trial 1 and were eligible
to enroll in trial 2.

Trial 1was a randomized step-wedge community-
based trial. Households were eligible if they did not
have an LPG, electric, or improved vented biomass
stove; had house materials that did not constitute
a fire hazard with chimney installation; had at least
1 married woman 15–30 years of age or at least
1 child <36 months of age in the household at the
start of the trial; and consented to participate.
Women who were pregnant at the start of the trial
were included and were assumed to have been ex-
posed to traditional biomass stoves prior to enroll-
ment in the trial. Over a 2-year period, these
women were monitored for pregnancy with regu-
lar visits every 5 weeks. If women reportedmissing
a period since the previous visit, project staff offered
a pregnancy test; newly identified pregnant wom-
en were then followed until an outcome (miscar-
riage, live birth, or stillbirth). This process meant
that for incident pregnancies, the recall time for
date of last menstrual periodwas not very long, im-
proving the quality of gestational age compared
with asking about date of last menstrual period at
delivery. The data collection for reproductive out-
comes began with a 6-month trial of uniform

If reduced indoor
air pollution has
an impact on
adverse birth
outcomes,
interventions
could potentially
lower newborn
morbidity and
mortality rates
worldwide.
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surveillance in all enrolled households. This period
was followed by a 12-month step-in period in
which each household eventually had their open
burning stove replaced with an improved version
that had a chimney venting to the outside. The tim-
ing of the replacement from traditional biomass to
improved biomass stove was randomized. Another
6-month period of surveillance for reproductive
outcomes followed the 12months of stove replace-
ment. This design provided a similar time period
and seasons before and after improved stove instal-
lation in the enrolled households (Figure 1).

In trial 2, households were eligible if theywere
in 2 of the 4 VDCs from trial 1, had at least 1 mar-
ried woman 15–30 years of age or at least 1 child
<24 months of age, and consented to participate.
Study area households not enrolled in trial
1 were eligible for trial 2 if theymet the same eligi-
bility criteria as trial 1 (Figure 2). Households were
individually randomized to use the improved bio-
mass stove from trial 1 or to receive an LPG stove
with a free year’s supply of gas. These households
were followed for 1 year from the time of installa-
tion and birth outcomes within this time period
were compared. Although this design was a tradi-
tional randomized trial, the length of time a preg-
nancy was exposed to the intervention varied.

Randomization
In trial 1, 51 clusters of 20–30 households com-
prising about 25–40 children <3 years of age

were identified. This number of households was
the approximate number in which a single instal-
lation team could install improved stoves in
1 month. The clusters were then grouped such
that all enrolled households could have stoves
installed over 12 months, and those groups were
randomized to the timing of receipt of the inter-
vention. The numbers 1 through 12 were written
on slips of paper, and senior project staff selected a
number from a hat. The numbers represented the
month of the year in which the intervention
would be provided for each of the 12 groups of
clusters. In trial 2, households were randomized
stratified on VDC and ward (a smaller administra-
tive unit, with 9 in each VDC) using the sample
procedure in STATA.

Sample Size
The sample size for both trials was based on the
number of households needed to detect a differ-
ence in acute lower respiratory infection rates.
The number of live births estimated to occur in tri-
al 1 households was 2350 and 600 in trial 2. Given
these live births, the detectable difference in birth
weight was 57 g in trial 1 and 83 g in trial 2 with
power of 80% and a type I error of 5%. Assuming
29% of infants would be born LBW (<2500 g) be-
fore the intervention (based on prior studies
in this area), we had >80% power to detect a
20% relative reduction in LBW in trial 1, and
80% power to detect a 34% relative reduction in

FIGURE 1. Nepal Cookstove Intervention Trial, Phase 1 CONSORT Diagram
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LBW in trial 2. Correlation of the outcomes within
clusters was considered in the sample size calcula-
tions. Positive correlation increased the sample
size required. The prevalence of adverse birth out-
comes observed before the intervention in trial 1
was 39% LBW, 48% SGA, and 22% preterm.
Trial 2 may have been underpowered because
9% fewer pregnancies were enrolled than the an-
ticipated number of 600.

Interventions
In trial 1, the intervention was a 2-burner biomass
stove with a chimney to vent smoke to the out-
side. This stove was manufactured by Envirofit
International (Colorado Springs, CO, USA),model
G-3300 with G-3355 2 pot attachment.15 The
stoves were installed by a specially trained study
team, and household members were trained in
their use andmaintenance. Stove monitors visited
households weekly to encourage and record stove
use.

In trial 2, households were randomly assigned
to either continue using the same Envirofit stoves
as in trial 1 or were provided an LPG 2-burner
stove with gas tank. Study workers provided each
household with 1 tank permonth, whichwas esti-
mated to provide gas for an average household of
5 for the 12-month duration of the trial. At the
end of the study, households were also provided
an additional month of fuel. Households assigned
to continued use of the Envirofit stove were pro-
vided LPG stoves and a 1-month supply of gas at
the end of the trial.

Exposure Measures
In trial 1, monitors to collect daily particulate mat-
ter of 2.5 lm or less (PM2.5), CO, humidity and
temperature were deployed in each household at
least once prior to and once post installation of
the vented stove. On average, indoor air pollution
was measured 6 months prior to and 6 months af-
ter stove installation. Measurements were made
every 10 seconds over an average of a 21.7-hour
period (from approximately 3:00 pm through
12:00 pm the next day). Lunch is not a usual
meal in Nepal, so this monitoring period likely
covered nearly all cooking events in a day. The
package of instruments was placed approximately
1.5m above the floor and about 1m in front of the
stove to best represent exposure of the person
cooking. Details of the indoor air pollutionmonitor-
ing and impact have been described elsewhere.16

Wemeasured CO and PM2.5. We included COmea-
surements because we hypothesized that CO might
be directly associated with adverse birth outcomes
through the mechanism of oxygen displacement. In
trial 2, the measurement taken post installation of
the Envirofit stove in trial 1 was used as the PM2.5

exposure measure for trial 2 households random-
ized to retain theEnvirofit stove. Exposuremeasures
were obtained in LPG households post installation
(between 1 and 12months later, average 6months)
in trial 2 as a comparison. Temperature and humidi-
ty were measured with a HOBO U10 Temperature
and Humidity (TH) Data Logger (Onset Computer
Corporation, Pocasset, MA). CO was measured
with the LASCAR CO data logger (EL-USB-CO300,

FIGURE 2. Nepal Cookstove Intervention Trial, Phase 2 CONSORT Diagram
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Erie, PA). PM2.5 was measured using a DataRAM
pDR 1000AN (Thermo Fisher Scientific Inc.,
Franklin, MA) as a nephelometer. These measures
were then corrected for humidity based on calibra-
tion with gravimetric measures.17

Outcome Measures
Pregnancies were followed to their outcomes. The
family was asked to notify a local female study
worker if the enrolled woman went into labor
and a special team trained in infant anthropome-
try was dispatched to the household as soon
after birth as possible to measure live born infants.
Birth weights were measured with a Tanita BD-
585 Pediatric Scale (Tanita, Tokyo, Japan) with
an accuracy of 10 g. The scale was regularly cali-
brated prior to use.We used onlyweights obtained
within 72 hours of birth. LBW was defined as
<2500 g. Gestational age was estimated as weeks
completed from date of last menstrual period (col-
lected every 5th week by local female study work-
ers visiting the homes of enrolledwomen) to birth.
Gestational ages that fell outside a feasible range of
24 to <43 weeks were treated as missing. Preterm
births were those occurring before 37 weeks com-
pleted gestation. SGA births were defined as those
whose sex- and gestational-age-specific birth
weights fell below the 10th percentile of the inter-
growth population distribution using the upper
bound of the weekly published data.18 Primary
outcomes compared between stove interventions
were mean birth weight, mean gestational age,
LBW, preterm birth, and SGA.

Statistical Analysis
For trial 1, descriptive demographic and socioeco-
nomic characteristics are provided at baseline, pri-
or to any stove installation. Given the step-wedge
design, these characteristics were assumed not to
change from pre to post installation. For trial
2, these same characteristics were compared be-
tween households that were randomized to the
LPG intervention and those randomized to the im-
proved biomass stoves to assess comparability be-
tween the 2 groups.

To characterize the impact of the vented bio-
mass and LPG stoves, the mean daily PM2.5 in
micrograms per cubic meter and CO in parts per
million (ppm) were compared with traditional
stove measures in both trials. In addition, we ex-
amined the number of hours the kitchen mea-
sures of PM2.5 were above 100 lg/m3 and above
1000 lg/m3 and CO measures were above 6 ppm
and above 9 ppm and compared these measures of
exposure between intervention groups. We chose
these cut points for PM2.5 and for CO because we

wanted to describe average daily exposure and an
ambient level in the absence of a cooking event.
The median daily exposure to PM2.5 was 1070 lg/
m3 and the mean was 1380 lg/m3. Therefore,
1000 lg/m3 was chosen as a cut point.16 For CO,
the median was 8.1 ppm and the mean was
11.0 ppm.We also used a statistical approach to de-
termining when a cooking event was occurring
(spikes in exposure could be seen). The lower cut
point thus examined average ambient kitchen
levels at times when cooking was not occurring.
This cut point corresponded to PM2.5 and CO at
about 100 lg/m3 and 6 ppm, respectively.

In trial 1, women could have experienced var-
ious lengths of exposure to the intervention stove
while pregnant, ranging from no exposure to
exposure for the entire pregnancy, given data col-
lection occurred over 2 years. This exposure calcu-
lation applied to both existing (prevalent) and
new (incident) pregnancies. Exposure for incident
pregnancies was based on when in pregnancy
the improved stove was installed. Given that the
length of time exposed to the improved stove
could affect the impact of the intervention, we
stratified the effect of the intervention by time of
exposure in utero (no exposure in pregnancy, >0
to <1/3, 1/3 to <2/3, 2/3 to <1, fully exposed).
This was calculated as the time in pregnancy spent
using each type of stove rather than trimesters ex-
posed. Similarly, in trial 2, not all pregnancies
were exposed to each randomized intervention
for the entire length of pregnancy. However,
given that trial 2 was a parallel individually ran-
domized trial, we analyzed the birth outcomes
comparing the 2 randomized groups without re-
gard to length of exposure in utero because these
were equal in both groups. In trial 2, 55% were
enrolled in the first trimester, 29% in the second
trimester and 16% in the third trimester.

Intervention effects in trial 1 were estimated
using linear regression to compare the mean dif-
ferences and 95% confidence intervals (CIs) in
birth weight and gestational age between levels of
exposure to the improved stove using no exposure
as the reference. Secular trends in birth outcomes
were adjusted for, using a cubic spline with knots
every 100 days. We used this approach because
there is strong seasonality in birth weights and to
some extent in gestational age in this popula-
tion.13 For LBW, preterm, and SGA, relative risks
and 95% CIs were calculated with no exposure as
the reference, using Poisson regression with ro-
bust variance estimation. In trial 2, the same birth
outcomes were compared between the 2 treat-
ment groups (Envirofit and LPG stoves) using
linear regression for continuous outcomes and
Poisson regression for binary outcomes.
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In trial 1, the study design randomized the tim-
ing of intervention rather than geographic clus-
ters. Groups that received the intervention each
month during stove installation were deliberately
scattered geographically across the study area to
reduce within cluster correlation. Therefore, we
did not adjust for cluster randomization. In trial
2, the unit of randomization was the household.
During this 1-year period, 5 sets of twins were
born. Hence we do not believe adjusting for multi-
ple births in the same householdwould impact the
outcomes.

Both trials were approved by the institutional
review boards of the Johns Hopkins Bloomberg

School of Public Health and the Institute of
Medicine, Tribhuvan University, Kathmandu,
Nepal. Verbal informed consent was obtained from
all participating households and individuals and
documented on data collection forms. The trials are
registered at ClinicalTrials.gov (NCT 00786877).

RESULTS
A total of 2,379 live born infants were enrolled in
trial 1 and 270 and 279 in the Envirofit and LPG
stove groups in trial 2, respectively (Figures 1 and
2). Neither maternal nor infant characteristics dif-
fered between the randomized arms in trial
2 (Table 1). The only notable difference between

TABLE 1. Baseline Characteristics of Mothers and Infants in 2 Randomized Trials of Improved Cookstoves in Rural Nepal

Trial 1 (N=2379) Trial 2

Vented Biomass (N=270) LPG (N=279)
No. (%) (%) No. No.

Sex of newborn

Male 1216 51.1 149 55.2 149 53.4

Female 1163 48.9 121 44.8 130 46.6

Maternal age at delivery,a mean (SD), y 2379 23.5 (4.0) 270 24.5 (3.7) 279 23.0 (3.6)

<18 157 6.6 15 5.6 17 6.1

18–35 2219 93.3 255 94.4 262 93.9

≥35 3 0.1 0 0 0 0

Parity, mean (SD) 2374 1.7 (1.6) 266 2.8 (1.7) 275 1.6 (1.3)

0 578 24.4 40 15.0 53 19.3

1–3 1524 64.2 199 74.8 190 69.1

≥4 272 11.5 27 10.2 32 11.6

Maternal height, mean (SD), cm 2341 150.1 (5.6) 245 149.4 (5.4) 250 150.3 (5.2)

<145 357 15.3 42 17.1 29 11.6

145–149 654 27.9 81 33.1 83 33.2

150–154 800 34.2 80 32.7 91 36.4

≥155 530 22.6 42 17.1 47 18.8

Location of delivery 2353 256 266

Facility 483 21.4 161 62.9 169 63.5

Home or outdoors 1807 78.6 95 37.1 97 36.5

Maternal education, mean (SD), y 2370 1.5 (3.2) 270 1.4 (3.2) 278 1.9 (3.6)

0 1827 77.1 214 79.3 209 75.2

1–9 398 16.8 41 15.2 42 15.1

≥10 145 6.1 15 5.6 27 9.7

Abbreviations: LPG, liquid petroleum gas; SD, standard deviation.
a Some maternal ages at delivery were greater than the eligibility upper limit of 30 years at the time of enrollment.
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trials 1 and 2 was the percentage of deliveries at a
facility, which was due to a strong secular trend in
facility deliveries over the study time period. This
trendwas likely a result of a conditional cash trans-
fer program implemented by the government of
Nepal to incentivize women to deliver at facilities
during this time.

In trial 1, the mean kitchen-based 1-day aver-
age PM2.5 measurements in households using tra-
ditional stoves was 1380 (95% CI=1336,
1425) lg/m3 (Table 2). The improved biomass
stove reduced PM2.5 to 936 (95% CI=895, 978)
lg/m3. In trial 2, the improved biomass stove had
a similar PM2.5 concentration to those in trial 1 at
885 (95% CI=810, 959) lg/m3, while the LPG
stoves had a lower mean concentration of
442 (95% CI=405, 482) lg/m3. A small study
done after the end of both trials to compare ambi-
ent kitchen to personal exposure in women of
childbearing age showed that kitchen exposure
overestimated personal exposure for traditional
and improved biomass stoves, but was similar for
LPG exposure (data not shown).

Adherence to the intervention was measured
at weekly visits in both trials. In trial 1, at 90% of
weekly visits, households reported using a stove
other than the intervention stove (Envirofit)
following its installation. In trial 2, study workers
provided a standard canister of gasmonthly. There
were no gaps in delivery. In 11 of 53,007 weekly
adherence visits in the LPG group, the household

reported being out of gas. In 96 visits, the house-
hold reported that the gas regulator was damaged
or not working. In trial 2, at 53% of weekly visits,
households reported using a stove other than the
LPG stove.

Trial 1 provided no evidence that any of the re-
productive outcomes were affected by installation
of the improved biomass stove (Table 3).
Differences or relative risks were not statistically
different from 0 or 1, respectively, and there was
no dose response effect according to level of expo-
sure. Even comparisons between no exposure in
pregnancy versus exposure for the entire preg-
nancy did not indicate any effect on any birth out-
comes. In trial 2, there was no statistically
significant difference in mean birth weight, preva-
lence of LBW, preterm birth, or SGA among those
pregnancies in the LPG households compared
with Envirofit households (Table 4).

DISCUSSION
Using a step-wedge design, we were unable to
show an impact of an improved biomass stove on
any of our measured birth outcomes. No differ-
ences were seen in a comparison of no exposure
and full exposure to the intervention in pregnan-
cy. The number of infants in each group was
sizeable (588 [no exposure] versus 406 [full
exposure] for birth weight within 72 hours, and
955 versus 574 for gestational age). Similarly, we

TABLE 2. CO and PM2.5 Kitchen-Based Concentrations in Households in 2 Randomized Trials Attributable to Improved Stoves,
Adjusted for Potential Confounding, Rural Nepal

Trial 1 Trial 2

Measures of Exposure

Traditional
Biomass
N=2963

Vented
Biomass
N=2752

Vented
Biomass
N=659

LPG
N=661

Total daily PM2.5, mean (95% CI), lg/m3 1380 (1336, 1425) 936 (895, 978) 885 (810, 959) 442 (405, 482)

Time above 100 lg/m3, mean (95% CI), hours,
% sampling time

14.4 (14.2, 14.6), 66 11.7 (11.6, 11.8), 54 10.3 (10.0, 10.7), 47 9.2 (0.8, 9.6), 42

Time above 1000 lg/m3, mean (95% CI), hours,
% sampling time

5.3 (5.2, 5.4), 24 3.9 (3.8, 4.0), 18 3.6 (3.3, 3.8), 17 2.3 (2.1, 2.4), 11

n=2011 n=1848 n=526 n=522

Total daily CO, mean (95% CI), ppm 11.0 (10.6, 11.4) 6.7 (6.4, 7.1) 5.5 (5.0, 6.0) 1.7 (1.5, 1.9)

Time above 6 ppm, mean (95% CI), hours,
% sampling time

6.6 (6.4, 6.8), 30 4.3 (4.1, 4.4), 20 3.4 (3.1, 3.6), 16 1.1 (1.0, 1.3), 5

Time above 9 ppm, mean (95% CI), hours,
% of sampling time

4.9 (4.7, 5.0), 23 3.2 (3.1, 3.4), 15 2.6 (2.4, 2.9), 12 0.7 (0.6, 0.8), 3

Abbreviations: CI, confidence interval; CO, carbon monoxide; LPG, liquid petroleum gas; PM2.5, particulate matter of 2.5 lm or less.
a Adjusted for rainfall and temperature on the day of measurement.

Wewere unable to
show an impact of
an improved
biomass stove on
any of our
measured birth
outcomes.
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were unable to show a difference between im-
proved biomass and LPG stoves in a parallel ran-
domized trial. For households with LPG stoves,
the number of participants with exposure for their
entire pregnancy and those with no exposure for
their entire pregnancy was too small for any
meaningful comparison in trial 2, but the sample
size for the standard intent to treat was adequate
to detect a meaningful difference.

In trial 1, the same women crossed over from
one intervention to another and would therefore

have had the same underlying risks and morbid-
ities in the same pregnancy; hence we did not
adjust for morbidity or other characteristics. Trial
2 was randomized to one intervention or the
other. Table 1 shows comparability of demograph-
ic and maternal characteristics, and randomiza-
tion would make it likely that other morbidities
were comparable as well.

Meta-analyses of observational studies esti-
mate about 30% to 80% increased risk of LBW
and 80–100 g lower mean birth weight with high

TABLE 3. Birth Outcomes, Adjusteda Mean Differences, and Adjusted Relative Risks by Maternal Exposure Time to Improved Stove
During Pregnancy, Trial 1, Rural Nepal, N=2379

Time During Pregnancy Mother Exposed to New Stove, %

0 <33 33–65 66–99 100

Number of infants gestational
age recorded

943 165 141 125 474

Gestational age, mean (SD),b
week

38.6 (2.7) 38.4 (3.1) 39.2 (2.0) 38.8 (2.7) 38.5 (2.7)

Gestational age,b mean
difference (95% CI), week

Reference �0.51 (�1.03, 0.01) 0.27 (�0.30, 0.85) �0.24 (�0.87, 0.39) �0.75 (�1.36, �0.14)

Preterm, % 22.5 23.6 13.5 21.6 22.2

Preterm,b RR (95% CI) 1.00 1.38 (0.97, 1.97) 0.81 (0.50, 1.32) 1.41 (0.91, 2.20) 1.66 (1.08, 2.57)

Number of infants with birth
weight measured

588 133 116 104 360

Birth weight, mean (SD),c g 2630 (443) 2628 (443) 2647 (418) 2676 (408) 2657 (439)

Birth weight,c mean difference
(95% CI), g

Reference �12.8 (�107.1, 81.4) �7.7 (�112.7, 97.4) 28.9 (�87.2, 145.0) �5.5 (�122.6, 111.6)

Low birth weight, % 38.6 39.9 30.2 33.7 32.2

Low birth weight,c RR (95% CI) 1.00 1.08 (0.82, 1.41) 0.83 (0.59, 1.17) 0.92 (0.63, 1.34) 0.92 (0.65, 1.30)

Number of infants with both
gestational age and birth weight
recorded

522 118 102 93 331

Gestational age, mean (SD),d
week

38.7 (2.6) 38.6 (25.6) 39.2 (2.0) 38.9 (2.8) 38.4 (2.7)

Gestational age,d mean
difference (95% CI), week

Reference �0.39 (�1.01, 0.22) 0.16 (�0.53, 0.84) �0.28 (�1.03, 0.47) �0.97 (�1.73, �0.20)

Preterm,d % 20.7 22.0 12.8 20.4 23.3

Preterm,d RR (95% CI) 1.00 1.41 (0.91, 2.18) 0.84 (0.46, 1.53) 1.51 (0.86, 2.62) 2.01 (1.13, 3.56)

Small for gestational age, % 47.5 52.5 55.9 50.5 44.1

Small for gestational age,d, RR
(95% CI)

1.00 1.14 (0.90, 1.44) 1.21 (0.95, 1.54) 1.11 (0.83, 1.48) 1.00 (0.74, 1.34)

Abbreviations: CI, confidence interval; RR, relative risk; SD, standard deviation.
a Adjusted for secular trend (cubic spline every 100 days) and sex of infant.
bGestational age includes any measures 24 to <43 weeks (5.8% of gestational ages fell outside this range).
c Birth weight includes all measured within 72 hours.
dGestational age and preterm among those with birth weights within 72 hours of birth.
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exposure to indoor air pollution based on a mix of
self-reported fuel use and measurements of PM2.5

and CO.7–9,19 The randomized trial (Guatemala)
found a 26% reduction in LBW after adjustment,
but the sample size was small (a total of 179 infants
weighed within 48 hours) and the authors used a
per protocol analysis to account for variability in
several factors.10 The trial in Nigeria found an 88 g
highermean birthweight in those exposed to clean
versus biomass fuel.11 This difference was statisti-
cally significant, but the researchers did not report
the impact of the intervention on LBW. Preterm
prevalence was also lower in the clean fuel group,
but the numbers were small (10 versus 16 cases).
The indoor air pollution levels in Nigeria were
much lower than those measured in either of the
trials in Nepal. Our kitchen CO measures were
higher for both traditional and improved biomass
stoves than in Guatemala, but the measures in
that study were personal rather than ambient.
Hence it is difficult to compare exposures between

Nepal and Guatemala. When comparing no expo-
sure with full exposure to improved biomass stoves
in trial 1, we found a 16% reduction in LBW and a
23 g increase in mean birth weight, neither of
which were statistically different, and no dose re-
sponse to exposure in utero.

Although some evidence exists for an effect of
improved biomass stoves and theoretically clean
fuel stoves such as LPG, the levels of exposure to
the traditional stoves were exceedingly high in
our study population relative to other studies.
The improved biomass stove reduced ambient
kitchen PM2.5 and CO significantly, but the mean
PM2.5 was still more than 37 times higher than the
World Health Organization (WHO) standard. LPG
stoves reduced PM2.5 exposure significantly from
that of improved biomass stoves, but these levels
were still 18 times higher than the WHO standard
of 25 lg/m3 or lower. Reasons for continued high
exposures despite the use of clean fuels likely

TABLE 4. Birth Outcomes by Randomization to Improved Stove Type, Trial 2, Rural Nepal

Stove Type

Vented LPG

Number of infants gestational age recorded 248 243

Gestational age, mean (SD),a week 39.2 (2.2) 39.0 (2.4)

Difference (95% CI) �0.3 (�0.7, 0.2)

Preterm,a % 13.3 19.4

RR (95% CI) 1.45 (0.97, 2.19)

Number of infants with birth weight measured 188 207

Birth weight, mean (SD),b g 2780 (427) 2742 (431)

Difference (95% CI) �37 (�122, 47)

Low Birth Weight,b % 23.4 31.4

RR (95% CI) 1.34 (0.97, 1.86)

Number of infants with both gestational age and birth weight recorded 176 184

Gestational age, mean (SD),c week 39.2 (2.4) 39.0 (2.3)

Difference (95% CI) �0.2 (�0.7, 0.3)

Preterm,c % 15.3 19.6

RR (95% CI) 1.28 (0.81, 2.01)

Small for Gestational Age,c % 47.7 46.7

RR (95% CI) 0.98 (0.79, 1.21)

Abbreviations: LPG, liquid petroleum gas; RR, relative risk; SD, standard deviation.
aGestational age between 24 and <43 completed weeks (3.5% of gestational ages fell outside this range).
b Birth weights taken within first 72 hours of birth.
cGestational age and preterm among those with birth weights within 72 hours of birth.

The improved
biomass stove
reduced ambient
kitchen PMand
CO significantly,
but themean PM
was stillmore than
37 times higher
than theWHO
standard.
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included concurrent use of an open burning bio-
mass stove within the household, high levels of
dust in the air, and contamination from adjacent
households where traditional open-burning con-
tinued to be practiced. These results indicate the
need to further study stove design and stove use
behaviors, as well as how these behaviors influ-
ence the use of these stoves. Although we elimi-
nated cost barriers to the use of LPG stoves (by
providing both stove and gas supply), such bar-
riers are real andwould likely further compromise
the effectiveness of this intervention.

The strengths of these trials include randomi-
zation to timing of intervention (trial 1) and stan-
dard randomization (trial 2). These 2 sequential
trials provided different levels of exposure by
which to assess health impacts, providing an abili-
ty to assess a dose response to the exposure.

Limitations
These trials have several limitations. First, gesta-
tional age was not measured using ultrasound but
rather the date of the last menstrual period. This
method could lead to some misclassification of
preterm birth. A primary limitation of these trials
was that the exposures, while lower than those
due to the traditional stoves, were still very high
with the improved biomass stoves. Although the
LPG stoves further lowered exposure, these
remained high. Use of a stove other than the inter-
vention stove occurred at least once per week in
about 90% of households in trial 1 and 50% in tri-
al 2. Also, we did not measure ambient outdoor
exposures, which could have contributed to the
high exposures seen in both groups. Further-
more, many pregnancies were only partially ex-
posed to the lower levels of PM2.5 and CO because
the improved biomass or LPG stove was installed
part way through the pregnancy. Sixty-seven per-
cent of infants were weighed within24 hours,
72% within 48 hours, and 75% within 72 hours.
Because we did not measure weights at the time
of birth, and because infants lose weight within a
few days of birth, our estimates of LBW are likely
overestimates of the true LBW. However, because
of randomization, this bias should be similar in
both groups. These constraints may explain the
lack of effect on birth outcomes. Another limita-
tion is that exposures were ambient kitchen rather
than personal measures, and the kitchen mea-
sures were likely an overestimate of the personal
exposures.

CONCLUSION
In summary, these analyses do not provide any
evidence that the introduction of an improved
biomass stove reduced adverse birth outcomes
compared with open-burning biomass or LPG
stoves. The reduction in PM2.5 and CO achieved
by improved stoves was possibly inadequate to
demonstrate any protective effect on this popula-
tion. Despite clean fuel reducing indoor PM2.5 fur-
ther, exposure levels were still very high, likely
due to stove stacking and possibly high levels of
ambient outdoor pollution, and may explain the
lack of effect with this intervention. Further work
is needed to assess the impact of lower exposures
to PM2.5 and CO for the entire length of pregnancy
on adverse birth outcomes.
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ORIGINAL ARTICLE

AreWe Using the Right Approach to Change Newborn Care
Practices in the Community? Qualitative Evidence From
Ethiopia and Northern Nigeria
Zelee Hill,a Pauline Scheelbeek,b Yashua Hamza,c Yared Amare,d Joanna Schellenbergb

Key Findings

n In Ethiopia, high community-level exposure to
consistent messages and the perceptions of
community health workers (CHWs) drove behav-
ior change.

n In Nigeria, exposure to messages was limited,
CHW were less trusted, and behavior change was
reported less frequently.

Key Implications

n The role of saturation and trust in behavior
change in Ethiopia suggests that CHW
counseling interventions should not be assumed
to work through didactic provision of messages
that focus on the behavior benefits.

n In settings with low coverage of CHW visits, low
levels of message reinforcement from other
sources, and low trust in CHWs, achieving
behavior change may be difficult, even among
people who receive visits.

ABSTRACT
Changing behaviors is usually a core component of the role of
community health workers (CHWs), but little is known about the
mechanisms through which they change behavior. We collected
qualitative data from 8 sites in Ethiopia and northern Nigeria
where CHWs were active to understand how they change new-
born care behaviors. In each country, we conducted 12 narrative
interviews and 12–13 in-depth interviews with recent mothers
and 4 focus group discussions each with mothers, fathers, grand-
mothers, and CHWs. We identified 2 key mechanisms of behav-
ior change. The first was linked to the frequency and consistency
of hearing messages that led to a perception that change had oc-
curred in community-wide behaviors, collective beliefs, and social
expectations. The second was linked to trust in the CHW, obliga-
tion, and hierarchy. We found little evidence that constructs that
often inform the design of counseling approaches, such as knowl-
edge of causality and perceived risks and benefits, were mechan-
isms of change.

INTRODUCTION

Community health workers (CHWs) are central to
efforts to reduce neonatal mortality in many low-

income settings,1 and prenatal or postnatal home visits
by CHWs are a key component of their role.2 A meta-
analysis of 8 cluster-randomized studies of home visits
by CHWs reported that such visits could reduce neonatal
mortality by 11% (risk ratio 0.89; 95% confidence inter-
val [CI]=0.85, 0.94), with the reduction being greater in
settings with high mortality and low facility delivery
rates.1 Although CHWs vary regarding payment and
training,3 changing caregiver behaviors is usually a core
component of their role.

In many cases, CHWs facilitate behavior change
through the use of counseling cards that include written
instructions for the CHW and pictures to help families
understand and remember the benefit of the behavior.4

The mother is usually the target of the visits, but includ-
ing other family members is often encouraged. The
counseling approach often focuses on information-
centric interpersonal communication, and it is informed
by theoretical models developed in high-income set-
tings.5,6 These theories are driven by constructs such as
rationality, autonomy, self-interest, and material pro-
gression. This approach is exemplified in a recent review
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b London School of Hygiene & Tropical Medicine, London, United Kingdom.
c ChildCare and Wellness Clinics, Abuja, Nigeria.
d Consultancy for Social Development, Addis Ababa, Ethiopia.
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of caregiver behavior change in low- and middle-
income countries that described the need for care-
givers to know about the causal link between the
behavior and survival, perceive that a risk exists,
experience self-efficacy, have the resources to
overcome environmental constraints, and decide
to engage in the beneficial practice.7 It has been ar-
gued that in some low-income settings constructs
such as interdependence, relationships, trust, obli-
gation, and collective decision making may be
more salient.5,8,9 There have been calls for more
research to understand the mechanisms through
which CHW interventions change behavior—the
inner workings of the system—so they can be bet-
ter designed and targeted.5,10–12

Current evidence suggests that CHWs aremuch
more than conduits of information. A common
theme among studies exploring how CHWs ef-
fect change is that they can serve as brokers and
connectors.11,13–16 They achieve this through
connecting people with services, using local net-
works,13 engaging with influencers,12,17 and ad-
vocating for external resources or appealing to
authorities.17–19 Having an empathetic, caring,
and trusting relationship with the community
is considered fundamental to the workers’
success.11,14,15,20–23 Trust comes from CHWs be-
ing embedded in the community—that is, an
“insider”—whom community members identify
with and have confidence in.13,14 Being an in-
sider also means that CHWs understand and are
direct witnesses to communities’ needs and
challenges and are well placed to know how
to address them.12,13,24 CHWs can engage with
community members and build rapport with
them; use appropriate terms to talk about
health (e.g., through local idioms or songs); use
their own personal testimonies of behavior change
or act as rolemodels; package benefits to be appeal-
ing and salient to communitymembers; and identi-
fy relevant strategies for behavior change such as
persistence and repetition.11–14,17,19–22,24,25 CHWs
have also been seen to affect change by taking on
out-of-scope tasks or using personal resources to
facilitate their role.11–13,17,21,22,25

CHWs also differ from other community
members due to their training, skills, and associa-
tionwith the health system, which places them as
“outsiders.” As such, they can have increased ac-
ceptance, respect, and status.13,14,21,23,24 Trust in
CHWs as outsiders can be part of a broader sys-
tem of hierarchical trust in authorities,21 which
may result in community members feeling
obliged to follow advice from CHWs26 and may
reduce a community’s ability to make informed
decisions.21

Trust and credibility can be lost if CHWs do not
meet community expectations, for example, if they
lack supplies or demonstrate poor capabilities or
when communities doubt their motives.11,13,16,23

Motives can be questioned when CHWs are per-
ceived as not working for the interest of the com-
munity but as having alliances elsewhere,16 either
because of the selection process22 or because there
is a widescale distrust of authorities.22

In this article, we report data from both CHWs
and the community, exploring howCHWs change
newborn care behaviors in Ethiopia and northeast
Nigeria. We use an approach informed by realist
evaluation to identify the mechanisms and the
contextual factors that influence change.27 In
Ethiopia, we focus on health extension workers
(HEW) and the Health Development Army (HDA)
leaders who were supported by the Last Ten
Kilometers (L10K) program, and we compare our
findings with those from northeast Nigeria around
the role of community volunteers supported by the
Society for Family Health (SFH).

METHODS
Study Setting Selection and Characteristics
Data were collected between March and June
2015 in the Southern Nations, Nationalities, and
Peoples Region and the Amhara region in
Ethiopia and in Gombe state in Nigeria. Table 1
shows the key characteristics of the CHWs in both
sites. In Ethiopia, HEWs underwent 1 year of
training, were paid about $100 a month, and
served around 5,000 people. They provided health
promotion and disease prevention and treatment,
and they worked both at their health post and in
the community.28,29 In Gombe, Nigeria, the CHWs
were women from the Federation of Muslim
Women’s Association in urban areas and tradition-
al birth attendants in rural areas. They underwent
5–6 days of training and were volunteers, but they
received incentives for accompanying women to
facilities for delivery and for referring women with
danger signs.30

In both the Ethiopian and Nigerian sites,
CHWs made prenatal and postnatal home visits,
which included promoting neonatal care practices
and service utilization. In Ethiopia, the HEWs also
provided counseling during antenatal care at
health posts, and all women were part of the
HDA. The HDA members were meant to work in
small groups with a leader whose role included
helping families adopt the HEWmessages by iden-
tifying pregnant women and linking them to ser-
vices, holding monthly meetings, and running

Current evidence
suggests that
CHWs aremuch
more than
conduits of
information.
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participatory learning and action cycles. The HDA
leaders were selected by their group, were volun-
teers, and received an average of 15 days of train-
ing facilitated by the HEWs.31–34

With the assistance of L10K and SFH program
staff, we identified 4 study sites in each country
that had CHWs in place who were considered to
be active. In Ethiopia, we selected 4 kebeles (dis-
tricts) that had no unusual characteristics such as
being near an industrial center or a tertiary hospi-
tal. In Nigeria, we selected 4 local government
areas (LGAs) (districts)—2 urban and 2 rural.
Insurgents were active at the time of data collec-
tion, which meant that the study team needed to
return to the state capital each day, and LGA selec-
tion was limited to sites that were within a few
hours drive of the state capital. In Ethiopia, data
collectors were able to access study sites that were
more remote. Table 2 shows the characteristics of
the selected study sites. The access to health care
described in the Table was determined by the
fieldworkers based on distance to the nearest
health centers, availability of transport, and the
general road conditions.

Behaviors
Interventions that have the greatest impact on
neonatal mortality are those that improve care in
labor, during birth, in the first week of life, and
for small and sick babies.35 Interventions to im-
prove immediate newborn care such as thermal
care (drying and wrapping, skin-to-skin care,
delayed bathing), hygienic cord care, and early
initiation of breastfeeding are central to these

interventions,36 and CHWs often promote these
behaviors. To explore behaviors in sufficient
depth, we focused on thermal care and breastfeed-
ing behaviors. Specifically, we focused on the fol-
lowing behaviors: drying the newborn and either
placing it in skin-to-skin contact with the mother
or wrapping the newborn after delivery if skin-to-
skin contact was not possible; delayed bathing;
and immediate and exclusive breastfeeding.37

Interview and Focus Group Discussion Guide
Development
The interview guides included free-flowing ques-
tions, such as a description of labor, delivery, and
newborn care, to allow unanticipated themes to
emerge (Table 3). These questions were followed
by theory-driven questions identified from the
study theoretical framework (Figure), which
hypothesizes a set of mechanisms through which
CHWs could change neonatal breastfeeding and
thermal care behaviors, and the contexts that
may enable or constrain these mechanisms. The
framework was developed using a realist evalua-
tion approach,27 the COM-B (capability, opportu-
nity, motivation, and behavior) model,38 a review
of behavior change theories from a range of disci-
plines,39–42 a systematic review of neonatal care
practices in sub-Saharan Africa,43 and discussions
with implementers in the 2 countries. All guides
were pretested and amended as needed.

Data Collection
Narrative and in-depth interviews (IDIs) were
conducted with mothers at their houses. Focus

TABLE 1. Characteristics of Community Health Workers in Nigeria and Ethiopia

Nigerian CHWs Ethiopian HEWs Ethiopian HDA leaders

Training 5–6 days 1 year 15 days

Payment Incentives for taking women to facilities
and for referrals

Approximately $100/month None

Selection criteria Existing TBAs or FOMWAMs, no literacy
requirement

Resident in the community, speaks local
language, educated to 10th grade or
above, willing to remain in the village
and serve the community

Model family, trusted, able to mobilize
communities; no literacy requirement

Scope of work Specific to maternal and newborn health
including delivering key behavior
change messages, detection of and
referral for maternal and newborn
danger signs

Broad, including disease prevention and
treatment

Broad, including assisting families in
adopting behaviors, engaging in
community mobilization, and leading
participatory action cycles

Abbreviations: CHW, community health worker; HDA, Health Development Army; HEW, health extension worker; FOMWAM, Federation of Muslim Women’s
Associations in Nigeria; TBA, traditional birth attendant.
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group discussions (FGDs) were conducted with
mothers, grandmothers, fathers, and CHWs in a
neutral location, such as a school for community
members and the health centers for CHWs.
Having multiple respondent groups allowed us to
capture different perspectives and to triangulate
findings. We conducted narratives with mothers
to understand their experiences and to see how
events influenced each other and IDIs to capture
perceptions. FGDs were conducted with 3–7 parti-
cipants each to explore issues that would benefit
from being discussed. We enhanced FGD interac-
tion and reduced social desirability bias through
activity-oriented exercises.44 Interviews and FGDs
lasted between 45 minutes and 2.5 hours.

Community respondents were identified
through community informants, such as women’s
organization leaders, by the CHWs, at places of
worship, and through snowball sampling. As we
were interested in themechanisms throughwhich
CHWs change behavior, we excluded respondents
who had no contact with these cadres. In Ethiopia,
due to the small numbers of HEWs in a kebele, all
HEWs in the study kebele and those from neigh-
boring kebeles were invited to participate in the
FGDs. The SFH CHWs in Nigeria were identified
with assistance from SFH and through snowball
sampling. For mother interviews, we aimed to get
a range of participants regarding age, educational
level, parity, sex of newborn, and place of
delivery.

Data were collected in local languages by
4–6 interviewers in each country. In Ethiopia,
interpreters were occasionally needed to translate

from Amharic into Silte. Interviewers were social
science graduates with 2–17 years of qualitative
research experience. They received 4 days of class-
room training, which included a detailed review
and discussion of the content of the guides, prob-
ing strategies, transcription, and ethics. This train-
ing was followed by a 2-day field pilot.

Interviewers approached potential commu-
nity respondents in their homes and CHWs at
their homes or health posts, explained the study,
obtained written informed consent, and ar-
ranged a convenient time for the interview.
Three respondents declined to be interviewed,
stating that they were too busy. Interviews and
FGDs were audio recorded, transcribed, and
translated into English by the interviewers dur-
ing data collection with conceptual and, where
possible, semantic equivalence.45

Data collection stopped when additional inter-
views and FGDs did not provide new information.
This point was determined by frequent transcript
reviews and through discussions with inter-
viewers. The sample size, respondent groups, and
the interview content are shown in Table 2.

Ethical approval was granted by the Ministry
of Science and Technology in Ethiopia, the National
Research Ethics Committee and the Gombe State
Government in Nigeria, and the London School
of Hygiene & Tropical Medicine in the United
Kingdom.

Data Analysis
Analysis began during data collection through
regular team meetings and 2 data analysis

TABLE 2. Characteristics of Study Sites in Ethiopia and Nigeria

Region Study area Ethnicity Main Religions
Access to

Health Care Terrain
Main Economic

Activities

Amhara,
Ethiopia

Kebele A Amhara Orthodox Christian Moderate Hilly Subsistence farming

Kebele B Amhara Orthodox Christian Good Hilly Subsistence farming

SNNPR,
Ethiopia

Kebele C Gamo/Wolaita Protestant/Orthodox
Christian

Good Flat with some
hills

Subsistence farming

Kebele D Silte Muslim Moderate Flat Subsistence farming

Gombe,
Nigeria

LGA A: urban Tangle Christian Excellent Flat Traders, farmers

LGA B: rural Tangle Christian Good Flat Traders, farmers

LGA C: urban and
close to capital

Tera, Bolewa,
Fulani

Muslim Excellent Flat Traders, civil servants,
farmers

LGA D: rural and
close to capital

Fulani, Kanuri Muslim Excellent Flat Traders, civil servants,
farmers

Abbreviations: LGA, local government area; SNNPR, Southern Nations, Nationalities and Peoples Region.
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TABLE 3. Data Collection Method, Sample Size per Country, and Content in Ethiopia and Nigeria

Method Sample Content

Narrative interviews with
recent mothers

12 � Labor and delivery story
� How was the newborn cared for, by whom, what influenced care, who made decisions
� Perceived newborn care knowledge and skills compared with others
� Contacts with, and advice from, health workers and CHWs, was advice new, did they

agree with it, did it influence their behavior
� Other advice received, agreement with the advice
� Importance of what family and friends think of the care they give

In-depth interviews with
recent mothers

12–13 � Newborn care practices in the community and what influences these
� Influence and importance of family and friends on care
� CHW roles and their suitability for the role
� Most significant newborn health changes in last 2 years

FGD with recent mothers 4 � Pile sort of feeding and thermal care cards into practiced/not practiced and promoted/
not promoted by CHW

� Completion of a story of conflicting advice about delayed bathing
� Most significant newborn health changes in last 2 years
� Reaction to statements that CHWs work does not bring change, and that grandmothers

are responsible for newborn care

FGD with grandmothers 4 � Reaction to pictures of feeding and bathing practices
� Role of grandmothers in newborn care and in decision making
� Ranking of people who influence newborn care
� Completion of a story of conflicting advice about delayed bathing
� Most significant newborn health changes in last 2 years
� Reaction to statements that grandmothers’ role is to support traditional practices, that

CHWs know everything about newborn care and that mothers do not listen to
grandmothers

FGDs with fathers 4 � Reaction to pictures of feeding and bathing practices
� Role of fathers in newborn care and in decision making
� Completion of a story of conflicting advice about delayed bathing
� CHW roles and their suitability for the role
� Fathers’ knowledge of CHWs’ advice, and the advice they trust most
� Most significant newborn health changes in last 2 years
� Reaction to statements that mothers and fathers should decide on newborn care, that

CHW visits involve fathers, that CHWs do not bring change, and that grandmothers’
role is to support traditional practices

FGD with CHWs 4 � Pile sort of feeding and thermal care behaviors practiced/not practiced and important/
not important by CHW

� Most significant newborn health and work changes in the last 2 years
� Successes and challenges in their work
� Community reaction to them and their work
� Reaction to statements that families are always happy to see the CHW, that CHWs do

not bring change, and that families agree with delayed bathing advice

Abbreviations: CHW, community health worker; FGD, focus group discussion.
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workshops to discuss emerging themes, receive
feedback on transcripts, remove or add questions,
and increase reflexivity. These initial themes and
the theoretical framework were used to develop a
deductive coding template in Nvivo. Interviews
and FGDs were then coded inductively within
these broad themes, with new themes added as
they emerged. Coding and interpretation were
done separately for each country by 4 of the senior
researchers (ZH, YH, YA, and PS), who initially
read through the transcripts to identify a first set
of inductive themes and codes and to get an im-
pression of the data as a whole. To enhance coding
rigor and conceptual thinking, initial coding was
done through consensus coding of the same tran-
scripts, a code book was developed, and the team
regularly met to discuss coding. Each analyst then
took a set of transcripts to code. The study lead au-
thor (ZH) checked all coding using the coding
stripe function of Nvivo. Coding discussions fo-
cused around merging conceptually similar codes
and examining patterns, links, and contradictions
in the data. We triangulated findings between re-
spondent groups and data collection methods to
check credibility. Due to logistical constraints and
literacy issues, we were unable to return tran-
scripts to participants for comment.

RESULTS
Table 4 shows the characteristics of the narrative
and IDI respondents. Respondents had a range of
ages, education levels, parities, and religion. We
did not achieve the planned diversity in place of
delivery possibly because we were working in
more accessible areas (close to the state capital in
Gombe state and within walking distance of a
motorable road in Ethiopia), in areas where
CHWs were active, and with women who had re-
ceived at least 1 visit by a CHW. In addition, CHWs
assisted in identifying some respondents and may
have favored those who delivered in a facility.

The FGD participant mothers varied in age
(range 20–40 years), parity (range 1–8 children),
education (none to secondary level), and ethnici-
ty. The FGD participant fathers were older (range
28–61 years of age), and the FGD participant
grandmothers were almost all uneducated.

Most families interviewed in Ethiopia reported
that they adopted the practices that the HEWs and
HDA leaders promoted, and they highlighted that
it was a change from their past behaviors:

In previous time, the baby was bathed immediately after
birth, but now, based on the teaching of health post and

FIGURE. Hypothesized Mechanisms Through Which Community Health Workers Could Affect Neonatal Care
Practices and the Contexts that May Influence the Mechanisms in Ethiopia and Nigeria

Contextual factors Mechanisms through which 
CHWs could influence behaviors

Behavioral
outcomes

Capabili�es
• Knowledge and knowledge recall
• Skills and skill recall
• Self-efficacy and maternal agency

Opportuni�es
• Enabling/suppor�ve environment
• Prac�cal help

Mo�va�on
• Norms, beliefs and a�tudes
• Support from family and community
• Social proof
• Reinforcement of the behavior
• Sanc�ons

• CHW credibility: e.g., quality, 
age, marital status, educa�on/ 
training, experience

• Family characteris�cs: e.g., 
family type, socioeconomic 
status

• Maternal characteris�cs: e.g., 
parity, educa�on, agency, social 
capital

• Condi�on and loca�on of 
mother and baby a�er delivery: 
e.g., tiredness, illness, place and 
type of birth

• Exposure to the behavior: 
advice/prac�ce of other health 
workers, family and friends

• Social and cultural 
environment: norms and beliefs 
around the behaviors

Newborn thermal 
care and 

breas�eeding 
behaviors

Abbreviation: CHW, community health worker.

Most families
interviewed in
Ethiopia reported
adopting practices
promoted by the
HEWs andHDA
leaders, which
differed from past
behaviors.
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health center, we wrap the baby immediately after
birth.— Father, FGD Kebele C, Ethiopia

The previous and the current situations . . . . are like the
earth and the sky.—Father, FGDKebele C, Ethiopia

Skin-to-skin care was the only thermal care
practice that was reported as not being promoted,
and this practice was new to most of the commu-
nity respondents.

We identified 2 interlinkedmid-range theories
relating to how HEW interactions with families
influenced the promoted practices in Ethiopia—
saturation and trust theories. A third theory, facility
behavior, was identified but applied only in the
context of women who delivered in a facility.

The saturation theory describes a set of
mechanisms that relate to families receiving con-
sistent messages, reinforced by multiple sources
(HEW, HDA leaders, and health workers) at

multiple time points (before pregnancy, pregnan-
cy, and at delivery) and throughmultiple channels
(community meetings, home visits, antenatal
care, and at delivery):

We are told not to give anything until 6months . . . . [By]
[HDA leader] [HEW], and we are told in the health cen-
ter or when we go to the health post for vaccination [an-
tenatal care].—Mother, IDI, Kebele D, Ethiopia

I heard this advice before, but when they give me addi-
tional advice it strengthen the idea. . .the HEWs advised
me that the baby should not be bathed immediately after
birth, and it was the same thing that the health profes-
sionals advised me. —Mother, IDI, Kebele A,
Ethiopia

This saturation ofmessages led to high levels of
community-wide familiarity with the promoted
behaviors, with social diffusion further reinforcing
the messages:

I didn’t hear that with my ears but I heard a rumor that
if you delivered at health facility you have to bathe [the
baby] after 3 days.—Mother, Narrative 1, Kebele D,
Ethiopia

This familiarity led to a perception that there
had been a change in collective beliefs and prac-
tices and a social expectation that the new beha-
viors should be practiced:

No one [in the family or community] suggested bathing
the baby immediately . . . They all know that the baby
should be bathed after spending a day. —Mother,
Narrative, Kebele C, Ethiopia

It is the same [people’s behavior], it has no difference.
They [others] have received the lesson . . . . They have re-
ceived the same lesson as me. —Mother, Narrative,
Kebele C, Ethiopia

The HEWs attributed message penetration to
the formation of the HDA, whose members were
able to have more frequent contacts with house-
holds. This attribution was confirmed by some
community respondents.

Having messages provided from multiple
sources meant that even if a worker was less ac-
tive, messages were still heard. For example, in
1 study site, HEWswere reported as being relative-
ly inactive in making home visits, but most wom-
en still received messages from other sources.

Grandmothers were also familiar with the
promoted behaviors and, with the exception of
delayed bathing, were generally supportive of
them, recognizing that this was a new time:

TABLE 4. Sample Characteristics of Mothers in
Narrative and In-Depth Interviews in Ethiopia and
Nigeria

Characteristic
Ethiopia
(N=25)

Nigeria
(N=24)

Age, years

�24 10 8

25–34 10 12

≥35 5 4

Education

None 10 12

Primary 12 4

Secondary and above 3 8

Religion

Muslim 8 15

Christian 17 9

Parity

1 7 3

>1 18 21

Place of last delivery

Home 6 4

Facility 19 20

Residence

Urban 0 12

Rural 25 12

Saturation of
messages led to
high levels of
community-wide
familiarity with
promoted
behaviors, with
social diffusion
further reinforcing
themessages.

Grandmothers
were also familiar
with the promoted
behaviors and
were generally
supportive of
them.
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It is our children who advise us about what they
know . . . Today’s mothers are wise. In previous time,
there was no education. —Grandmother, FGD,
Kebele D, Ethiopia

As a result of being “educated” about the prac-
tices, mothers had increased maternal agency and
felt more knowledgeable than their “outdated” el-
ders and more able to reject their advice:

These days, they [HEW] give us good education on
how to take care of babies . . . my families are getting
older . . . So even though they give us advice, we would
not follow that . . . I follow my own way. —Mother,
Narrative, Kebele B, Ethiopia

Overall, fathers were less familiar with the
details of the behaviors being promoted, but they
were supportive of theCHWs and healthworker ad-
vice, as illustrated in this conversation in one FGD:

Previously . . . . ourmothers decided.—Father A, FGD,
Kebela A, Ethiopia

Now I can decide that it [food] should not be given before
6 months.—Father B, FGD, Kebele A, Ethiopia

Because health professionals teach this. —Father A,
FGD, Kebela A, Ethiopia

Familiarity with the messages was important,
but knowledge of the benefit of the behavior was
not a prerequisite for adoption. For example,
although many respondents could report that
delayed bathing helped maintain warmth, several
did not know the reason for the practice but still
reported that they carried it out. In these cases,
the trust theory was the driver of change:

I do what they told me to do; I waited the time and
bathed the baby . . . I was thinking it could not be harm-
ful; they said this because it is useful. —Mother, IDI,
Kebele D, Ethiopia

The trust theory relates to a trust in the CHWs
and health workers as a collective to act in the
community’s interest, leading families to follow
the advice given:

They [mothers] listen to the HEW, even if they tell you
that you have to walk naked. —Grandmother, FGD,
Kebele C, Ethiopia

Trust was related to CHWs’ high status in that
they were “better” and “more educated” than
community members:

I was advised about it before delivery. I accept what
they told me because they know better. —Mother,
Narrative, Kebele C, Ethiopia

We just respect educated people. They are educated, and
we are just farmers. —Mother, IDI, Kebele A,
Ethiopia

Trust was also related to CHWs being seen as
connected to the government, as well as to their
visibility, connectedness, and understanding of
the community.

Although the HEWs as a collective were
trusted as acting in the community’s interest, this
trust could be lost for individual HEWs, for exam-
ple, if they provided inequitable services, had a
poor work ethic, took bribes, or were unkind:

They [HEWs] are not responsible enough to carry out
their tasks . . . they want you to give them something as
a bribe . . . . if she doesn’t give something as a bribe, the
woman won’t get any service . . . they did not have good
manner.—Mother, IDI 5, Kebele B, Ethiopia

Trust in the HEWs and their status were com-
bined with a hierarchical relationship that
resulted in families feeling obligated to follow the
advice of HEWs. This circumstance is illustrated by
community respondents describing behaviors as
“forbidden” or “not allowed” and reporting that
the HEWs “commanded” them. This hierarchical
relationship was compounded by a belief that the
HEWs had the power tomake life difficult if advice
was not followed, either by being angry with fam-
ilies or denying them services.

HDA leaders did not have the same status as
HEW/healthworkers andwere described as “villa-
gers just like us.” They were viewed as conduits of
information andwere important drivers of the sat-
uration mechanisms but were not drivers of the
trust mechanisms:

They give advice as local people, not different from
advising as a neighbor. —Father, FGD, Kebele B,
Ethiopia

The third theory, centered on facility behavior,
relates to the recent increase in facility deliveries,
which meant that some family practices had be-
come health worker practices:

When they deliver at the health center, they practice this
[immediate breastfeeding] . . . they practice it mostly be-
cause they deliver at the health facility.—CHW, FGD,
Kebele A Ethiopia

At a facility delivery, immediate drying and
wrapping were done by the health workers, who
also could insist on early breastfeeding and no
bathing during the stay in the facility.

The 3 theories described above were not trig-
gered equally for all behaviors, with delayed

Familiarity with
themessages was
important, but
knowledge of the
benefit of the
behavior was not
a prerequisite for
adoption.

Trust could be lost
for individual
HEWs if they
provided
inequitable
services, had a
poor workethic,
took bribes, or
were unkind.
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bathing being the most difficult behavior to
change. This was related to some families, and in
particular grandmothers, having strong culturally
entrenched beliefs against leaving the baby “dirty”
after birth. This was especially the case if the baby
was bloody or had an obvious vernix:

We will bathe the baby anyway, how can we sit idle
without bathing the baby. —Mother, IDI, Kebele D,
Ethiopia

Another contextual factor that enhanced the
uptake of behaviors was the value given to educa-
tion and modernity:

Do you think I want to do like in the past? I want it to be
just like the modern time . . . Today’s mothers are young
and modern. They easily accept new ideas. —Mother,
Narrative Kebele C, Ethiopia

In the Nigerian sites, there were fewer reports
of behaviors being changed, and the impact of sat-
uration was less striking than in Ethiopia, as mes-
sages were received less often and from fewer
sources. There was less evidence of a change in
collective beliefs as well as more cultural barriers
to behavior change, especially when mothers re-
ceived conflicting advice:

. . . I gave water on the third day . . . I am confused with
the advice I am getting, some say give, some say do not
give.—Mother, Narrative, LGA C, Nigeria

As in Ethiopia, CHWswere generally trusted in
the Nigeria sites, but fewer respondents reported
that they carried out behaviors without knowing
their benefits:

I’ll follow the ways that I already know, I’ll follow
the old ways until I hear more explanation on
it.—Mother, Narrative, LGA C, Nigeria

As in Ethiopia being “educated” by a CHW
allowed some mothers to challenge the advice of
elders, and a theme in the grandmother FGDs
emerged around times changing and their advice
no longer being relevant:

We the old grandmothers are in trouble. We have been
swept into the dustbin. —Grandmother, FGD, LGA
A, Nigeria

But in many households, elders remained key
influencers of newborn care with a strong family
hierarchy. For example, several mothers reported
they followed or pretended to follow the advice of
the elders to ensure harmonious relationships.

Unlike in Ethiopia, the facility behavior theory
was not a key mechanism of change in Nigeria, as

health staff did not practice the behaviors that
CHWs were promoting as frequently as in
Ethiopia:

At hospital when you deliver, you will be allowed to rest
for 1 hour . . . which in most cases, you will be sleeping.
So, you see you don’t even have the time to breastfeed
your baby.—Mother, IDI, LGA D, Nigeria

However, a theme emerged around a facility
delivery giving women more autonomy in deci-
sion making because they were viewed as having
adopted and being exposed to modern practice:

She [grandmother] used to say I should breastfeed them,
and about water . . . I should give them . . . I tell her that
in the hospital they told us not to give and
she will not force me, she will respect what the hospital
says.—Mother, Narrative, LGA A, Nigeria

As in Ethiopia, the mechanisms were not trig-
gered for all behaviors in Nigeria, but in contrast to
Ethiopia, delayed bathing was more amenable to
behavior change than breastfeeding practices.
This was because families had been convinced
that the baby could be cleaned adequately by rub-
bing them with oil rather than bathing them,
making delayed bathing culturally acceptable:

They [health worker] clean the baby very well,
so baby will not smell, if they leave the baby
dirty . . . then, of course the baby will smell, my baby
was very clean so, no problem. —Mother, Narrative,
LGA B, Nigeria

DISCUSSION
The saturation and trust theories that we identi-
fied in our study sites are similar to findings
from previous studies on how CHWs affect
change,11,14,15,17,20–23 but are in contrast to the
idea that knowledge of a causal link and percep-
tion of a risk are needed for behavior change.7

Many behavior change theories include constructs
related to psychosocial, environmental, and social
network determinants of behaviors,46 yet there
can be an overreliance on didactic communication
in health promotion.47

The saturation mechanism was linked to fre-
quent and consistent information, which was pro-
vided more often in Ethiopia than in Nigeria.
Where it occurred, saturation led to a perception
that there had been a change in community-wide
behaviors, collective beliefs, and social expecta-
tions of behaviors. CHW counseling interventions
usually focus on changing the behavior of one in-
dividual at a time, with less emphasis given to

In theNigerian
sites, there were
fewer reports of
behaviors being
changed, and the
impact of
saturation was
less striking than
in Ethiopia.

Inmany
households,
elders remained
key influencers of
newborn care,
with a strong
family hierarchy.
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message saturation or exposure.48,49 CHWs them-
selves have identified the need for persistence and
repetition,11,17 and when sufficient in number,
positive testimonies from community members
about CHWs’ work have been found to create a
snowball effect and enhance community-wide
trust.21

In the Ethiopian sites, high exposure to consis-
tent information was achieved, but obtaining the
same outcome may be difficult in many settings.
Few countries have reached more than 10% cov-
erage for postnatal home visits,50 and some
evidence suggests that in some settings, CHWs
lacked the time, motivation, and support to
engage with high-quality behavior change.19

Behavior changemay be difficult to achieve in set-
tings with less functional CHW programs, which
may in some part explain the difference in the
findings between Ethiopia and Nigeria. This differ-
ence highlights the importance of context in the
design of counseling interventions within CHW
programs.

The trust mechanism was related to trust in
CHWs, status, obligation, and hierarchy but also
to CHWs’ closeness to and understanding of the
communities they serve. In Ethiopia, this mecha-
nism was seemingly more important than indivi-
duals being convinced of the specific benefit of a
behavior. Previous studies have highlighted the
importance of relationships, trust, and power be-
tween CHWs and the community, and the impact
that these factors can have on acceptability, moti-
vation, and performance.11,13–16,20–24,26,51–53 We
demonstrate the centrality of this relationship to
behavior change, and a greater emphasis on it
may be warranted in programs. The trust mecha-
nism was likely also influenced by the unique
Ethiopian social and political context at the time
of the study, which was characterized by a strati-
fied and hierarchical society with strong political
control and will54 and high levels of social cohe-
sion.55 The role of hierarchical trust may be parti-
cularly strong in Ethiopia compared with Nigeria
and other settings, which may have resulted in
caregivers notmaking informed decisions but feel-
ing obligated to comply with the CHWs advice.21

In the Nigerian sites, respondents reported
that messages were received less often and from
fewer sources. In addition, the advice of CHWs
was questioned more, and elders remained as key
influencers. These findings could be attributed to a
poorer functioning CHW system in Gombe, with

lower coverage than in Ethiopia,56,57 and the
lower training and the volunteer nature of the
CHWs, as well as the broader cultural, political,
and health systems contexts. For example, in
Ethiopia, the HEWs provided services both in the
community and at the health post, which may
have enhanced their status and their ability to in-
fluence the community compared with the CHWs
in Nigeria who only had a community role. In
addition, consistent messaging may have been
harder to achieve in Nigeria, which was character-
ized by interventions with disjointed designs, a
proliferation of strategies, and multiple health
systems, which created unique challenges.58–62

Further, there may have also been less hierarchi-
cal trust in authorities.

Limitations
We used multiple study sites, purposive sampling
to saturation, reflexivity, triangulation of methods
and respondent groups, consensus coding, and
within and across case analysis to increase data
quality and the transferability of findings.63

However, the findings may not be transferrable to
settings with very different contexts, especially
those that are more remote and inaccessible. This
limitation is particularly the case in Nigeria, where
our site selectionwas restricted by insurgent activ-
ities. The inclusion of more womenwho delivered
at homewould have allowed us to examine differ-
ences in mechanisms by place of delivery. The po-
tential exists that reporting was influenced by
social desirability bias, a particular problem in
Ethiopia.54 In addition, the respondents identified
by CHWs may have had different attitudes and
experiences compared with families that were
perhaps less favored by the CHWs.

CONCLUSION
Our study did not aim to generalize about the ef-
fectiveness of the CHW programs but to uncover
the mechanisms through which they may work
when they are functioning. CHW programs face
issues with inadequate training and support, high
workloads, and poor motivation and perfor-
mance,3 and these issues have been found to in-
fluence CHWs’ ability to deliver behavior change
interventions.19 The mechanisms we uncovered
are unlikely to be triggered unless health systems
function adequately and coverage and quality are
improved.

Inadequate
training and
support, high
workloads, and
poormotivation
and performance
can influence
CHWs’ ability to
deliver behavior
change
interventions.
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ORIGINAL ARTICLE

The Critical Role and Evaluation of Community Mobilizers in
Polio Eradication in Remote Settings in Africa and Asia
Judy Lewis,a Karen LeBan,b Roma Solomon,c Filimona Bisrat,d Samuel Usman,e Ahmed Aralef

Key Findings
n Data use, community engagement, local

adaptation, linkage with the health system, and a
strong community platform are critical for
successful community programming.

n Community-based disease surveillance using
local volunteers enhanced national and district
efforts.

Key Implications
n Program managers should consider using the

Updated Program Functionality Matrix for
Optimizing Community Health Programs of the
Community Health Worker Assessment and
Improvement Matrix (AIM) tool to develop,
implement, and assess community health worker
programs.

n Policy makers should support and strengthen
strong community platforms in disease
eradication programs that engage communities,
promote local ownership, and use community-
level workers.

n Emerging infectious diseases will require
community engagement through local mobilizers
to implement successful government prevention
and response efforts.

ABSTRACT
This article assesses the CORE Group Polio Project (CGPP) expe-
rience over a 20-year period in 5 countries. It examines how a
program designed to provide social mobilization to eradicate
one disease, and which did so effectively, functioned within the
general framework of community health workers (CHWs).
Vertical health programs often have limited impact on broader
community health. CGPP has a 20-year history of social mobili-
zation and effective program interventions. This history provided
an opportunity to assess how CGPP community mobilizers (CMs)
functioned in polio and maternal and child health. The Updated
Program Functionality Matrix for Optimizing Community Health
Programs tool of the CHW Assessment and Improvement Matrix
(AIM) was used to examine CGPP CM roles across different con-
texts. The analysis determined that CGPP CMs met the basic level
of functioning (level 3) for 6 of the 10 components of the AIM
tool. This cross-country descriptive analysis of the CGPP demon-
strates the importance of embracing the full range of CHW AIM
components, even in a vertical program. Use of data, community
involvement, local adaptation, and linkage with the health system
are especially critical for success. This general lesson could be
applied to other community mobilization and disease/epidemic
control initiatives, especially as we face the issues of the COVID-
19 pandemic.

INTRODUCTION

This article examines how a program designed to pro-
vide social mobilization to eradicate polio, and

which did so effectively, functioned within the general
framework of community health workers (CHWs).

Although vertical health programs often have limited
impact on broader community health, we wanted to as-
sess how well the CORE Group Polio Project (CGPP)
community workers functioned in the areas of polio
andmaternal and child health.We alsowanted to exam-
ine their roles in different contexts using the compo-
nents of the Updated Community Health Worker
Assessment and Improvement Matrix (CHWAIM).

CGPP has a 20-year history of social mobilization and
effective program interventions. Published external eva-
luations and peer-reviewed articles about CGPPhave dem-
onstrated substantial success in increasing oral polio
vaccine (OPV) 0 (the newborn dose) and routine OPV
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and immunization coverage as well as detecting
acute flaccid paralysis (AFP) in hard to reach and re-
sistant populations (Table 1).9,10 The experience of
CGPP offers many lessons about implementing ver-
tical programs, developing and deploying a cadre of
community-level workers, and engaging with the
health care system.

SITUATION OF POLIO AT THE
INCEPTION OF CGPP

Mass immunization campaigns in the mid-1990s
achieved high levels of polio immunization cover-
age. However, in some countries, there remained
important pockets of children who were repeatedly
missed and served as residual pockets of continuing
transmission. By 1999, polio geography and inci-
dence had decreased considerably but it was clear
that the goal of eradicating polio by 2000 would not
bemet and thatmore focused effortswould beneed-
ed to address polio “hotspots” (see Losey et al.11).

Where community involvement was low, OPV
coverage remained low. Althoughmillions of tem-
porary volunteers supported mass campaigns,
their job ended when the campaign ended. Con-
flict, political instability, geographic inaccessibility,
nomadic and mobile populations, poor infrastruc-
ture, and anti-vaccination social and religious
beliefs were some of the obstacles that led

communities either to refuse immunization or pre-
vent participation, resulting in low routine immuni-
zation and OPV rates. Polio experts within United
States Agency for International Development
(USAID) began to make recommendations for broad
socialmobilizationefforts to increase communitypar-
ticipation in the eradication of polio. Experts
increasingly recognized that each remaining polio-
endemic country offered a unique set of challenges
that required local solutions.12 CGPP started in 1999
with funding from USAID to address these issues.
This process has beenwell described.11

METHODOLOGY
Weused amixed-methods evaluation approach to
compare the evolution of CHWswithin CGPP. The
2 first authors collected the data. We began with
an extensive literature and document review
about CGPP, which included multiple mid- and fi-
nal evaluations reflecting different grant periods.
This review was a major undertaking because of
the project’s 20-year history in 11 countries. We
also conducted surveys through computer, phone,
and in-person interviews with CGPP secretariat
directors and staff. The survey included 18 broad
questions about programoperation,management,
and development over time, focusing on commu-
nity mobilizer (CM) roles. The timeframe for data

TABLE 1. Selected Key Indicators of CORE Group Polio Project Program Performance by Country

Indicator Angola Ethiopia India Kenya Somalia Nigeria

OPV0 dose 43% card inspection,
(2008) to 47% card
inspection (2012)1

49% (2013) to 59%
(2017) compared to
regional Ethiopia
Demographic and
Health Survey data
of 15% (2011) to
27% (2016)2

36% (2010) to
78% (2017) in
Uttar Pradesh
within 15 days
of birth3

64% (2015) to
97% (2017)4

95% (2017)4 55% (2014) to
99% (2018)5

OPV3 among children
12–24 months based on
immunization card and
mother’s recall

62% (2010)6 67% (2012) to 86%
(2017) compared
with regional state
data of 41% (2011)
to 50% (2016)2

Maintained
above 80%
coverage in
Uttar Pradesh
from 2010 to
20173

57% (2015) to
94% (2017)4

21% (2017)4 47% (2014) to
62% (2017)4

Non-polio acute flaccid
paralysis rate per
100,000 children under
age 15 within 14 days
of onset of paralysis
with 80% or better stool
adequacy

Not available 2.2 (2012) to 2.8
(2017) exceeding
national rate of 2.5
(2017)7

Not applicable 2.5 (2017)4 4 (2017)4 13.6 (2014)
to 19.6
(2017)8

Abbreviation: OPV, oral polio vaccine; OPV0, oral polio vaccine newborn dose; OPV3, oral polio vaccine third dose.

Mass
immunization
campaigns in the
mid-1990s
achieved high
levels of polio
immunization
coverage, but
some children
were repeatedly
missed.
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collection was April 2018 to September 2019. The
lead authors were involved in all levels of data col-
lection and analysis. We focused on 5 programs:
India, Ethiopia, and Angola, which have been in
operation the longest, and Nigeria and Kenya/
Somalia (Horn of Africa Program), which are more
recent but face particularly challenging situations.

We used the Updated Program Functionality
Matrix for Optimizing Community Health Pro-
grams13 of the CHW AIM14 as the framework for
our analysis. CHW AIM uses 10 programmatic
components that have been found to contribute
to an effective CHW program. Each of the 10 com-
ponents is subdivided into 4 levels of functionali-
ty: (1) nonfunctional, (2) partially functional,
(3) functional, and (4) highly functional. The pro-
gram also includes a process for creating a partici-
patory functionality score, which we did not use.
We used the criteria for level 3 (functional) to ex-
amine whether the CM work met the criteria for
this level of functioning. This standard was used
across country programs and contexts for each of
the 10 components to examine the long-term im-
pact of CM roles in each country.

CGPP COUNTRY PROGRAMS
The 5 CGPP country programs discussed in this ar-
ticle began between 1999 and 2014. Program in-
ception dates and the number of collaborating
nongovernmental organizations (NGOs) are pro-
vided in Table 2.

Name andNumber of CommunityMobilizers
CGPP’s CHWswere CMs, which are sometimes re-
ferred to by different names. The term CM is used
in this article for all CGPP country programs to dis-
tinguish the CGPP cadre from other CHWs used by
NGOs and government agencies. Social mobiliza-
tion was the main strategy to provide polio educa-
tion, engage communities in polio vaccination,
track children missed during OPV campaigns, and
conduct AFP surveillance in high-risk populations.

The country-specific names used for the CMs
reflected government policy or nomenclature
widely used by partners when the program began
(Table 3).

As governments developed community health
strategies, the project incorporated government
CHWs into their programs to help address polio.

TABLE 2. CORE Group Polio Project Country Start Dates and Number of Collaborating NGOs, Past and
Presenta

Angola Ethiopia India Kenya/Somalia Nigeria

Year started 1999 2001 1999 2014 2013

Number of international NGOs 6 9 6 5 3

Number of local NGOs 4 10 77 5 8

Abbreviation: NGO, nongovernmental organization.
a The NGOs did fluctuate over time and area covered, so for all data in this article, we have referenced numbers from Losey et al.11

TABLE 3. Name, Number, and Type of Community Mobilizers by CORE Group Polio Project Country

Country Name Current Number Type

Angola Community volunteers 2,700
(2017 FE)

Part time

Ethiopia Community volunteers 13,720
(2017 FE)

Part time

India Community mobilization coordinators 1,10011 Part time

Kenya/Somalia Community health volunteers 1,025
(2017 FE)

Part time

Nigeria Volunteer community mobilizers 2,200
(2017 FE)

Part time

Abbreviation: FE, Final Evaluation.

The focus was on 5
programs: India,
Ethiopia, and
Angola, which
have been in
operation the
longest, and
Nigeria and
Kenya/Somalia,
where conflict and
migration were
challenges.
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For example, as the Ethiopia government deplo-
yed its Women’s Development Army (WDA),
CGPP worked with the volunteer WDA leaders
(1 for every 30 WDA volunteers) in CGPP imple-
mentation areas where WDA volunteers were ac-
tive, and the number of CMs greatly increased.
Numbers of CMs varied over time as partners,
population, or geographic area changed. For ex-
ample, in Ethiopia, CGPP trained 2,000 CMs be-
tween 2004 and 2006; 4,165 between 2007 and
2012; and 13,720 between 2013 and 2017 (this in-
cludedWDA leaders beginning in 2015).

All projects had part-time CMs who fit the
description for CHW-regular described by Hodgins
et al.15

Location of Work and Population Reached
In each country, CGPP worked in areas assigned
by the in-country Interagency Coordinating Com-
mittee (ICC) for Polio Eradication (Table 4).

Areas and population reached with OPV chan-
ged during the project, often on short notice,
based on reviews of immunization data and/or
the need to reach special at-risk and inaccessible
populations. Populations were large and often in
noncontiguous areas. For example, over 1.4 mil-
lion people were reached in Nigeria through social
mobilization efforts.4

ANALYSIS OF CM FUNCTIONALITY IN
THE CHW AIM

The following sections highlight key programmat-
ic components of CM functionality as described
in the Updated CHW AIM. Table 5 provides a

summary of the matrix and the criteria used to de-
termine whether AIM level 3 functionality was
achieved for each component. Similarities and dif-
ferences between programs are provided below.

Role and Recruitment
Recruitment. Table 6 shows that in all coun-

tries, CGPP staff provided generic selection criteria
to NGOs and/or community leaders, and commu-
nities played an important role in identifying can-
didates. Communities could modify the criteria to
bestmatch the local context, such as literacy or sex
of the CM. In terms of who chose the CMs, NGOs
selected the CMs in Angola since they were al-
ready working with them. In Kenya/Somalia,
health facility staff also participated in the selec-
tion process. In Angola, India, and Kenya/
Somalia, the NGO made the final hiring decision.
In Ethiopia, community leaders made the deci-
sions with input from health facility staff and dis-
trict administrators (later by the health extension
workers). In Nigeria, ward selection committees
decided. In terms of the types of people selected,
existing CMs or CHWs were selected when possi-
ble in Angola, Kenya/Somalia, and India. In
Ethiopia, community leaders and influencers (of-
ten religious figures) were selected. Madrasa
teachers and elected officials initially helped iden-
tify candidates in India to recruit Muslim women.

Selection Criteria. Table 7 identifies defining
characteristics of CMs. These characteristics varied
by cultural context and changed over time.
Initially, literacy was prioritized, but later charac-
teristics such as respect and trust by the

TABLE 4. Location of CORE Group Polio Project Work and Population Reached (Annual Reports and 2017 Final Evaluations)

Country Location Population Reached

Angola 5 provinces (Benguela, Bie, Cuanza Sul, Luanda, Malange) >9 million children under 15

Ethiopia 85 districts in 5 regions (Benshangul-Gumuz; Gambella; Oromiya;
Southern Nations, Nationalities and Peoples; Somali) 185 border
crossing pointsa

>6 million people of which 1,806,950 are children
under age 5a

India 58 blocks in 12 high-risk districts of Uttar Pradesh, 2 districts in
Assam, and 1 district in Haryana

600,000 households reaching population of 3
milliona

Kenya/
Somalia

Kenya: 7 counties (Lamu, Garissa, Mandera, Marsabit, Turkana,
Wajir, and parts of Nairobi)
Somalia: 3 border regions (Lower Juba, Gedo, and Bakool)

Kenya: 466,250 children under age 5
Somalia: 109,000 children under age 5

Nigeria 32 local government areas in 5 northern states (Borno, Kaduna,
Kano, Katsina, and Yobe)
6 internally displaced persons camps

Approximately 500,000 children under age 5a

a Data from secretariat directors.

Areas and
population
reachedwith OPV
changed during
the project, often
on short notice.

Community Mobilizers’ Role in Polio Eradication in Remote Settings www.ghspjournal.org

Global Health: Science and Practice 2020 | Volume 8 | Number 3 399

http://www.ghspjournal.org


TABLE 5. Community Health Worker Assessment and Improvement Matrix Tool Components and Criteria Used for CORE Group
Polio Project

CHW AIM 2018: Revised Programmatic Components CHW AIM 2018 Elements Examined for CGPP CMs

1. Role and Recruitment
How the community, CHW, and health system design and achieve clarity on the CHW role and
from where the CHW is identified and selected.

Level 3 requires:

Recruitment: CHWs recruited from community and community consulted in selection. Criteria for
functionality, attitudes, expertise, and availability of CHWs clearly delineated.

Role: Clearly defined and documented, agreed upon by CHW, community, and health system.

Workload and location: CHW to population ratio reflects expectations,
population density, geographical constraints, and travel requirements.

Recruitment:
� Initial selection

� Final decision

� Type of CM

Role:

� Community mobilization to increase polio and routine vaccination
rates

� Community-based surveillance of acute flaccid paralysis

� Promote maternal and child health

Workload and location:

� Number of work days/week

� Hours worked

� Average number of households reached monthly

� Work locations

2. Training
How preservice training is provided to CHWs to prepare for their roles and to ensure they have
the necessary skills to provide safe and quality care. How
ongoing training is provided to reinforce initial training, teach CHWs new skills, and help
ensure quality.

Level 3 requires:

Initial training: meets global guidelines and occurs within 6 months of recruitment.

Continuing education: provided at least annually and vertical topics are integrated

Initial Training:
� Trainers

� Content of training

Continuing education

3. Accreditation
How health knowledge and competencies are assessed and certified prior to practicing and
recertified at regular intervals while practicing.

Level 3 requires:

CHW health knowledge and competencies are tested and a minimum standard must be met.

� Assessment of CM health knowledge and competencies

� External program evaluations

4. Equipment and Supplies
How the requisite equipment and supplies are made available when needed to deliver expected
services.

Level 3 requires:

Equipment, supplies, and job aids are provided and available for resupply on a regular basis.

� Continuous supply of job aids

5. Supervision
How supportive supervision is carried out such that regular skill development, problem solving,
performance review, and data auditing are provided.

Level 3 requires:

A dedicated trained supervisor uses checklists to conduct supervision visits at least every
3 months and uses summary statistics to identify areas for improved service delivery.

� Type of supervisor

� Average number CMs supervised

� Supervisor paid

� Tools used

� Frequency of supervision performance evaluation
(individual and program)

6. Incentives
How a balanced incentive package reflecting job expectations, including financial
compensation in the form of a salary and nonfinancial incentives, is provided.

Level 3 requires:

CHWs are compensated at a competitive rate and receive nonfinancial incentives

� Financial (honorarium, transport/food allowance)

� Nonfinancial (certificates, performance awards, formal
recognition, skill development, uniforms, job aids, free
access to health services)

� Community recognition

Continued
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community and knowledge of local customs and
norms were found to be more important by
CGPP. NGO staff developed methods for working
with CMs with low literacy, such as having their
children write in immunization registers or using
oral storytelling with the supervisors.

India preferred female community health volun-
teers since they have easier access to mothers, the
principal caregivers for children. In Ethiopia, there
were initiallymorewomenwhen the projectworked
in agrarian districts. When the project moved to bor-
der areas and pastoralist and semipastoralist districts,
the ratio shifted to equal numbers of women and
men. Reasons included religious preference, security
issues, women being too busy with household work,
and community decision making. The ratio changed
again as the government required all WDA volun-
teers to bewomen. InNigeria, project surveys validat-
ed that women were seen as the primary caregivers

TABLE 5. Continued

CHW AIM 2018: Revised Programmatic Components CHW AIM 2018 Elements Examined for CGPP CMs

7. Community Involvement
How a community supports the creation and maintenance of the CHW program.

Level 3 requires:

Community supports, recognizes, and appreciates CHWs. CHWs engage with community
structures.

� Discuss CM role and selection

� Provide feedback on performance

� Solving problems

� Provide incentives/recognition

� Ongoing data-based dialogue

� Use of community influencers

� Community structure engagement

8. Opportunity for Advancement
How CHWs are provided career pathways.

Level 3 requires:

Advancement is offered to CHWs, training opportunities are provided to learn new skills, and
advancement rewards good performance.

Potential for advancement
� Project, government, community

� Retention

� Percentage retained

� Length of service

� Reasons for leaving

9. Data
How community-level data flow to the health system and back to the community and how they
are used for quality improvement.

Level 3 requires:

CHWs document visits and provide data that are reported to public sector
monitoring systems. Supervisors monitor data quality, and CHWs and
communities use data in problem solving.

� Data collection tools

� Feedback provided to community and local government

� Data used for problem solving

10. Linkages to the National Health System
The extent to which the Ministry of Health has policies in place that integrate and include CHWs
in health system planning and budgeting and provides logistical support to sustain district,
regional, and/or national CHW programs.

Level 3 requires:

Linkages between CHWs and the formal health system (Ministry of Health),
including referral, recognition and appropriate CHW provisions.

� CM referrals

� Formal health system recognition and support

� Country ownership

Abbreviations: AIM, Assessment and Improvement Matrix; CHW, community health worker; CM, community mobilizer.

A community mobilizer in India conducting a home visit.
Photo credit: © 2012 Rina Dey/CGPP India
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of children, and in conservative Muslim communi-
ties, only women could enter another woman’s
household. However, the project has realized that be-
causemenareoften thedecisionmakers abouthealth
care, the project should recruit male CMs or more
married couples who canwork together. Angola also

found a need for male CMs for the same reason. In
Kenya/Somalia, CM sex varies by setting. In urban
areas 60% CMs are women, while in the sparsely
populated northern arid counties and borders, only
11% are. The sex of the CM is context based and dif-
fers according to nomadic lifestyle, harsh terrain,

TABLE 6. Recruitment of Community Mobilizers for CGPP Country Programs

Angola Ethiopia India Kenya/Somalia Nigeria

Initial selection

CGPP provides generic criteria X X X X X

NGO identifies candidates X X

Community leaders nominate candidates X X X X X

Community interviews candidates X

Health facility staff X

Final decision

NGO X X X

Community leaders X X

Local government X X

Type of CM selected

Existing CMs X X X

Community leaders and influencers X X X

Abbreviations: CGPP, CORE Group Polio Project; CM, community mobilizer; NGO, nongovernmental organization.

TABLE 7. CORE Group Polio Project Country Program Community Mobilizer Selection Criteria: Sex and
Literacya

Country
Sex

(% Women) Rationale Literacy/Education

Angola 90% Women preferred Low literacy

Ethiopia 89% Community preference
Religious beliefs
Insecurity
Women’s Development Army Leaders
must be women by government policy

55% with basic reading and writing

India 97% Women preferred Basic high school education

Kenya/Somalia 29% Community preference
Religious beliefs
Insecurity
Difficult terrain

Basic reading and writing

Nigeria 99% Community preference
Religious beliefs
Insecurity
Influence in the community

Some literacy; value of literacy diminished
over time

a Data from the Secretariat Directors as of August 2019.
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sparsely populated communities, and community
preference.

Commonalities on basic selection criteria of
CMs existed across all projects, including the
following:

� Known and respected members of the
community

� Willing and committed to the welfare of the
community

� Free from bad or corrupt behaviors

� Willing and available to learn andwork for lit-
tle or no money

Role. Key CM roles in CGPP included commu-
nity mobilization to increase polio and routine
vaccination rates, community-based surveillance
of AFP, data collection, and promotion of mater-
nal and child health. The exceptions were India,
which did not include AFP surveillance because
the country already had a robust system, and
Kenya/Somalia, where CGPP worked directly at
health facilities because of staff shortages. All
CGPP programs used awide variety of socialmobi-
lization methods to increase polio and routine
vaccination rates: household visitation, group
counseling, and community activities to dispel
rumors and build trust in the health care system.
A 2019 evaluation found that CMs engaged com-
munity leaders, created relationships with influ-
encers, worked with household caregivers, and
changed community attitudes that yielded norma-
tive and community change, not just individual
behavior change. By identifying and reporting
suspected polio cases for later investigation, CMs
increased AFP surveillance sensitivity.16

Program strategies had to respond in a timely
way to specific local challenges and culture. In
India, tactics changed as local OPV attitudes
shifted from early acceptance, to suspicion and re-
sistance, followed by passive acceptance and
growing apathy. The Box provides an example of
the evolution of the CM’s role and tasks in India.
Edutainment (street theatre and puppet shows)
was often used by CMs, but locations shifted over
time. In Ethiopia, community trust resulted from
content messages addressing traditional beliefs
about the spiritual causes of paralysis. In Nigeria,
1,200 community influencers and edutainment
such as community clowns were important dri-
vers of behavior change. Kenya/Somalia had CMs
meet with community members wherever they
gathered, such as at bus stops and schools. Data
collection included community mapping and

tracking immunization status/defaulters and
newborns.

Although Angola added polio activities to exist-
ing duties of child survival CHWs, other countries
initially focused solely on polio eradication. How-
ever, over time, communities complained that oth-
er pressing health needs were not being met, so
CGPP began to address other maternal and child
health issues, as well as water and sanitation
through their CMs.

Workload. Table 8 shows that workload var-
ied by country and within country depending on
terrain, culture, population density, and communi-
ty traditions. In Angola, Ethiopia, Kenya/Somalia,
and Nigeria, work averaged between 2 and 4 days
per week and from 2 to 5 hours per day worked.
However, CMs were expected to be available full-
time during polio campaigns and other special
events. Median average hours per month for CMs
ranged from 16 in Ethiopia to 80 in India, and me-
dian average households reached monthly ranged
from 75 in Angola and Ethiopia to 450 in India. As
shown in Table 8, median average for hours per
monthwas directly related to the number of house-
holds forwhich aCMwas responsible. Variations in
coverage included pastoralist areas in Ethiopia,
shared workloads in Nigeria, and changes in pro-
gram strategies over time. In India, initial work
was only 1 week/month during campaigns, but af-
ter 2003, the workload increased with social
mobilization.

Broad social engagement required working
with multiple sectors of the community, and each
country developed new strategies. Angola,
Ethiopia, India, and Nigeria worked with faith lea-
ders and faith communities. Nigeria worked with
traditional leaders. India worked with teachers
and children in schools, barbers, mothers’ groups,
community influencers, and brick kiln owners.
Ethiopia facilitated traditional coffee ceremonies
and met with people at encampments, food aid
sites, and markets. Nigeria conducted activities in
the village square, motor parks, and markets, as
well as public holiday gatherings.

Training
Training varied by country and situation, but all
CGPP programs conducted initial training imme-
diately after CMs were recruited. Angola had the
longest training period (2 weeks) to prepare CMs as
both child survival and polio workers. Ethiopia,
India, Kenya/Somalia, and Nigeria had initial train-
ings from 3 to 5 days, which was sometimes resi-
dential. Training initially focused on polio and

Broad social
engagement
requiredworking
withmultiple
sectors of the
community, and
each country
developed new
strategies.
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BOX. Evolution of Roles and Tasks of Core Group Polio Program/India Community Mobilizers
Core Group Polio Program (CGPP)/India trained and supported community mobilizers (CMs) to engage and convince communities, especially
mothers/caregivers, about the benefits of vaccinating their children repeatedly for polio and to ensure that families were motivated to vaccinate
their children for other life-threatening diseases.

Initially, the CM’s primary task was to:

� Mobilize community participation at government-run polio booths—1-day events to immunize all children under-5 at a fixed site on fixed days
� Conduct follow-up visits with families who were missed during a vaccination event

However, in certain remote and underserved areas, community resistance developed to a polio-focused strategy primarily due to frustration with and
distrust of government, religious fatwas by Muslim leaders, and frustration at the lack of health services resulting in high numbers of sick children.
To overcome the resistance, CMs had to broaden their role:

� Conduct monthly house-to-house visits often over years
� Facilitate community group meetings (such as mothers’ groups, religious groups)
� Use key community sites such as mosques, schools, and festivals for polio-related education, counseling, and problem solving
� Develop detailed maps of their communities and identify houses with unvaccinated children and later newborns
� Maintain immunization status records for all under-5 children in their areas
� Recruit community, cultural, and religious leaders to accompany them during household visits and to act as credible communication sources

to dispel fears and rumors

As CMs learned more about community concerns, CGPP built CM capacity in counseling and in how to use community-relevant training materials
and job aids.
The CM’s role grew to include:

� Promoting a larger package of services that responded to community needs and underlying causes of polio transmission, including routine
immunization, water and sanitation, control of diarrheal disease, and breastfeeding.

� Referring and accompanying families to health facilities, building trust in the health system.
� Reaching migratory communities that had limited access to information or health services and were at risk of spreading the virus

8 Identifying and training key informers, such as barbers, employers, shopkeepers, and others, who knew the location and movement of migrant
families in their area.

8 Developing maps of these populations and vaccine-eligible children, updating the maps regularly with socioeconomic information, and
making regular visits to the mobile sites.

8 Forwarding information to government immunization teams to come to the sites to vaccinate the children.

Source: Dey R, Mahendra VS, Morry C, et al. Influencing Change: Documentation of CORE Group’s Engagement in India’s Polio Eradication
Programme. India: CORE Group; 2018.

Community mobilizers in India educating mothers on polio vaccination.
Photo credit: © 2012 Rina Dey/CGPP India
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immunization, community/socialmobilization and
interpersonal communication, but in each country
the content expanded to additional maternal and
child health topics. Although CGPP and NGO staff
were the primary trainers, the curriculum was de-
velopedwith government, UNICEF, andWHO staff
as well as experts from health facilities, local gov-
ernments, and/or international agencies.

Trainings evolved from lectures and presenta-
tion into very participative and creative sessions
with role playing and household visits, flipbook
messaging, dealing with body language, argu-
ments, showing respect, and active listening.
Continuous training occurred in all countries
through supportive supervision, monthly CM
meetings in India, Ethiopia, and Nigeria, and an-
nual CM meetings in India and Kenya/Somalia.
The first final evaluation17 recommended that
CGPP update and strengthen its CM curriculum,
and expand CM capacity in Ethiopia and India, by
increasing the frequency of refresher training.

Accreditation
In each CGPP program, the supervisor periodically
assessed health knowledge and competencies but
no certification system was in place. However,
each country program had an outside Know-
ledge, Practice, and Coverage evaluation of the
CMs, verified by community recollection of re-
ceiving CM messages and support. For example,
in India in 2011, 97% of mothers with a child
12–23 months knew their CM, and homes visited
by CMs had higher levels of routine immunization
than children whose homes were not visited.

Equipment and Supplies
All CGPP countries provided a continuous supply
of job aids, which included flip books, registers,
writing books, pens, posters, and sometimes
bicycles.

Supervision
In each country, CGPP had a supervision system
that reached upward to national and/or state gov-
ernment oversight. CGPP and project staff trained
supervisors with expert and government input.
The only variability between countries was the
number of CMs supervised. This number ranged
from 3–5 in Ethiopia to 12–15 in India. All project
supervisors were paid or received a stipend. CGPP
hired supervisors in all countries except for
Ethiopia. In Ethiopia, the health extension work-
ers (HEWs) are trained and supervised by the
government; each HEW supervised CMs and
20–35 volunteer WDA leaders. India developed a
4-day master training course for supervisors. All
projects used supervisory checklists and several
types of data registers (immunization status
records, pregnancy tracking, households visited).

The first final evaluation for 1999–200717

recommendedmore supportive supervision to ad-
dress CM performance gaps. By 2017, supervision
across projects was consistent, with supervisory
checklists, registers, on-the-job visits, monthly
and quarterly meetings, and performance evalua-
tions in all countries.

Supervision tools, forms, templates, and train-
ing manuals can be found at the CORE Group
website: https://coregroup.org/polio-eradication-
toolkit/.

None of the CMs in any country received a reg-
ular salary. However, India, Nigeria, and Kenya/
Somalia (except for urban areas) provided a
monthly honorarium (average $30–$35), which
enhanced motivation but sometimes created dis-
content when other projects provided a higher
monthly amount. The Indian CGPP secretariat
helped its mostly female cadre open bank ac-
counts and deposited the funding electronically
to ensure that the women had more control over
their money. Angola, Ethiopia, Kenya/Somalia,
and Nigeria provided a daily transport and food al-
lowance (cash or food) during campaign days or

TABLE 8. CORE Group Polio Project Community Mobilizer Workload, by Country Program

Days of Work and Household Coverage Angola Ethiopia India Kenya/Somalia Nigeria

Average days per week 2–3 2 5 3 4

Average hours per day/worked 2–4 2 4 2–4 4–5

Median average hours/month 30 16 80 36 72

Median average households/month 75 75 450 100 225

Range of households reached monthly 50–100 50–100 400–500 100 150–300
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CM meetings. In Angola, this allowance was paid
by the government.

A mix of nonfinancial incentives evolved
over time in all countries. These were provided at
3 levels: country program, government, and com-
munity. Each country programwas encouraged to
introduce new incentives to boost morale and cel-
ebrate CM achievements. All provided CM train-
ing and skill development, which was highly
motivational. All programs provided branded
uniforms to identify and motivate the CM. Items
included polio branded t-shirts, gowns, aprons,
wrap-around skirts, umbrellas, rubber boots,
coats, bags, streamers, caps, and scarves. In
Nigeria, the CMs were given pink hijabs and they
became known as the “pink ladies.” Certificates of
recognition were given to CMs in Ethiopia, India,
and Kenya/Somalia. Government recognition in-
cluded officials providing CMs with formal recog-
nition at public events in India and Nigeria.
Ethiopia, India, and Nigeria gave performance-
based awards to CMs, including mobile phones,
radios, and shoes in Ethiopia; plaques in Nigeria;
and trophies in India. Kenya/Somalia provided
free access to health services for CMs and their
dependents.

Community recognition was especially impor-
tant to CMs and program staff in all the countries.
It was considered a major motivator and essential
to the work of CMs. In Kenya/Somalia, CMs were
seen as community resource people and were in-
vited to participate on committees. In Nigeria,
some parents named their babies after the CMs.
In India, CMswere recognized at community jam-
borees, where CMs received gratitude from the
community for their referrals and other services
to families. Ethiopia CMs were recognized by pro-
viding a certificate for their participation and con-
tribution as volunteers.

Community Involvement
As previously described, the community was in-
volved in every aspect of supporting the CM in-
cluding recruitment and selection; feedback;
problem solving, especially related to resistant
households; incentives and recognition and ongo-
ing dialogue about polio data.

Four of the programs (all but Angola) had a
deliberate strategy of identifying and training
community influencers to support the CMs. The
community influencers helped solve problems
with resistant households and monitored the ef-
fectiveness of the CM.Mothers’ groups met to dis-
cuss their polio indicators compared with other

areas. Children were mobilized to be campaign
advocates.

Ethiopia worked with religious and clan lea-
ders, traditional healers, and ward (kebele) lea-
ders to counter rumors. In Nigeria, as the project
evolved, men were trained as peer informants for
polio education and advocacy. In all countries,
communities extended appreciation and respect
for the CMs.

The content discussed in trainings and at su-
pervision events emphasized concerns of the local
community.

Opportunity for Advancement
Little potential existed for CM advancement with-
in projects because the programsmoved frequent-
ly to contain the virus. However, exceptional CMs
had an opportunity to advance to the next level in
India and Nigeria. CMs could become part of the
CHW government cadre in India, Ethiopia, and
Kenya. In many countries, because CMs were
respected, they were invited to other community
positions.

Ethiopia, India, and Nigeria all had very high
retention rates (86%–95%) in difficult areas
(there was no increase in compensation for this
work). In Nigeria, experienced CMs delivered
more CM messages during household visits than
less experienced CMs.18 In Kenya/Somalia, reten-
tion was only 40% due to the nature of pastoralist
communities crossing borders to follow herds and
men finding paying jobs.

Data
CGPP commissioned 3 external final evaluations
(1999–2007, 2007–2012, 2012–2017), each of
which had recommendations for improving pro-
gram performance. Initially, CGPP reported on
achievements using primarily quantitative counts
of activities with supporting anecdotes. In 2008, fi-
nancial support was provided for baseline house-
hold surveys in local service areas and each
country added a monitoring and evaluation
officer.

In all countries, CMs maintained community
maps, registers of pregnant women and new-
borns, defaulters, child immunization status, and
households visited. These maps and registers
were shared with health facility staff and next
levels of government during supervision visits.
Feedback was provided at community meetings
and during local government meetings in coun-
tries such as Ethiopia and Nigeria. In India, data
were posted on a community board. Copies of

Amix of
nonfinancial
incentives evolved
over time in all
countries to boost
morale and
celebrate CM
achievements.

The community
was involved in
every aspect of
supporting the
CM.

Inmany countries,
because CMswere
respected, they
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other community
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registers for each country can be found at https://
coregroup.org/polio-eradication-toolkit/. In addi-
tion, CGPP carried out household surveys in all
countries to verify information. In India, CGPP
used a census-based management information
system for collecting prospective and retrospective
information for planning, monitoring, and evalu-
ation of its social and behavior change communi-
cation activities. India also used Lot Quality
Assurance Sampling surveys and Barrier Analysis
to identify impediments to adopting healthy
behaviors.3

Linkages to the Health System
CMReferrals. All countries had a referral sys-

tem for polio, and most programs evolved over
time to provide referrals for routine immuniza-
tion, antenatal care, newborns, and childhood
and adult illnesses. In all countries, referral was
viewed as one of the most important CM activities
and one that led to community recognition. CMs
were guides for vaccination teams to household
defaulters. In many countries, CMs accompanied
clients to the nearest health facility. In Kenya/
Somalia, CMs guided pastoralists to the nearest
health facility once they crossed the border, and
they reported animal health issues to health facili-
ties and veterinarians. In Angola, CMs gave care-
givers referral slips for the health facility that
could then be tracked, allowing the project to as-
sess client follow-through.

Formal Health System Recognition and
Support. CGPP programs worked to connect
with health facilities, health workers, and govern-
ment agencies in all countries.WhenCGPP started
in Angola, the project actually supported the
health system because of conflict and limited gov-
ernment functionality. When the India program
started, the government’s community health ap-
proach did not include accredited social activists
(ASHAs). Auxiliary nurse midwives (ANMs)
were the vaccinators, and the CMs guided them
to resistant households during supplementary
immunization activities. Over time, the program
established coordinating meetings under the
ANM with anganwadi workers (focused on food
supplements and nutrition), ASHAs, and CMs.

When CGPP began in Ethiopia, NGOs were
working with CHWs for child survival projects, al-
though all were using different approaches. In
2003, the government began its HEW program
training full-time salaried women for 1 year. In
2005, 35,000 HEWs were deployed to work, with
2 HEWs stationed at each health post serving

about 5,000 people. CMs became HEW guides in
the community, and they planned together at the
health facilities. In 2012, the government intro-
duced the volunteer WDA to promote health, ed-
ucation, and agriculture. Some CMs becameWDA
leaders. In areas without WDA Leaders, CGPP
continues to work with its CMs. CGPP found that
WDA volunteers, given their other tasks, were not
as effective at polio work as polio-focused CMs.

CGPP in Nigeria coordinates with the govern-
ment structure at the federal, state, and LGA local
(ward) levels. The program responds to calls from
the government for additional support. For exam-
ple, CGPP participated in a massive 8-day inacti-
vated polio vaccine campaign in 2014 in the
conflict-affected zones of Borno and Yobe states,
the largest polio campaign in a conflict area in
Africa, reaching nearly 800,000 children.19

In Kenya/Somalia, CGPP attached itself to
health border facilities and established cross-
border health committees primarily to address po-
lio but also to address outbreaks of cholera and
other diseases. CGPP provides transportation to
health facility staff for immunization outreach tar-
geting high-risk mobile populations along the
border. In Kenya, community health extension
agents, community health assistants, and health
facility staff help monitor the CMs.

When new government cadres were intro-
duced, some tensionwith CMs arose, but it was re-
duced with collaboration and communication
over time.

When CGPP started, donors and governments
thought polio would be quickly eradicated, so
health ministries did not anticipate long-term
investment in polio CMs. In countries that ended
polio work, such as Angola, CMs were not
absorbed into a government system. However, af-
ter 20 years of CGPP polio work in these countries,
country governments are developing plans to in-
tegrate some of the CMs into their strategic health
plans.

DISCUSSION
CGPP has worked with populations that were of-
ten resistant to immunization and required multi-
ple doses of OPV. These populations were in
difficult-to-access places due to conflict, rough ter-
rain, and lack of roads. In addition, health services,
staff, and infrastructure were limited, and people
spoke multiple languages within countries and
followed different tribal customs. Eventually in
some areas, CGPP found it necessary to establish

All CGPP
programs had a
referral system for
polio, andmost
systems evolved
over time to
provide referrals
for other health
concerns.

When new
government CHW
cadres were
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reducedwith
collaboration and
communication
over time.
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cross-border programs with multiple immuniza-
tion sites at various border-crossing points.

Although many countries hired part-time
community workers to assist in polio campaigns,
all CGPP countries built the capacity of communi-
ty residents to volunteer part time all year long
and to make house-to-house visits. The CGPP CM
strategy, based on CHW work in child survival
programs, evolved over time. Initially, Angola
added polio interventions onto existing CHW
tasks, Ethiopia focused primarily on surveillance
for AFP, and India focused on social mobilization.
Learning took place from technical assistance vis-
its from CGPP headquarters and secretariat staff,
and later from a set of midterm and final evalua-
tions, conferences and workshops, and a growing
literature on CM best practices. Learning was
eventually codified into templates, curricula, and
articles that benefitted more recent projects in
Nigeria and Kenya/Somalia. Each country adap-
ted its CM practices to respond to local needs.
This adaptation reflects similar findings that the
CM evidence base needs to be contextualized for
different places and situations.20

All AIM components, with the exception of ac-
creditation, were used. Three were partially met
and 6 achieved basic functionality (Table 9). Of
the set of 10 components, data, both quantitative
and qualitative were critical to program perfor-
mance. In 2008, CGPP developed community-
based health information systems and added a
monitoring and evaluation officer to each coun-
try. Indicators moved from counting activities,
houses, and people to providing useful household
information aggregated at community and district
levels around key global polio and immunization
indicators that improved decision making. A focus
on supervision systems, robust data collection
systems combined with periodic surveys, and per-
formance assessments created functioning CM
systems over time. Strategic use of data at every
level, from planning and message development to
results monitoring, was previously highlighted as
one of the 4 lessons learned from the CGPP/
UNICEF India experience.21

CGPP Nigeria rapidly improved its OPV 0 dose
by asking its CMs to attend “naming ceremonies”
since so many women gave birth at home. CGPP
Ethiopia increased its OPV 3 coverage to double
that of non-CGPP areas within the same state by
focusing on messaging to lower the drop-out
rate.2 CGPP India increased its full routine cover-
age in CGPP catchment areas of Uttar Pradesh
from 48% (2008) to 78% (2017), well above
Uttar Pradesh’s state coverage (51% in 2016) by

using local data from CGPP’s census-based man-
agement information system.3 India conducted
barrier analysis to examine factors responsible for
timely OPV 3, finding that respondents who per-
ceived other benefits of child immunization were
3 times more likely to timely vaccinate their chil-
dren than those who did not, allowing them to
adapt their messaging.22 Each country commis-
sioned Knowledge, Attitude, and Practice surveys
of the CMs and community residents that provid-
ed data for newmessaging, refresher training, and
increased supervision. High-quality information
and data analysis increased credibility of CGPP
with the formal health system over time. The cre-
ation and implementation of high-quality data
collection, analysis, and the utilization of the in-
formation for program improvement was a major
contribution of CGPP. These steps are essential
for ongoing routine immunization efforts in all
countries.

Community involvement was the bedrock of
the program and the original impetus for having
CGPP work in remote settings. Communities
were integrated throughout several AIM compo-
nents in which functionality was met. Other re-
search has found that CHWs are embedded in the
community when community members trust and
respect them and feel a sense of ownership over
the program.1 CMswere from the same communi-
ty and ethnicity, identified by the community, and
community members contributed ideas and sup-
ported CMs in their tasks. CMs did not work in iso-
lation; in all cases examined, they required the
support of community leaders and influencers.
This need for support was especially true in areas
where trust in government health programs was
low or families were vaccine-hesitant. The CGPP
strategy depended on CMs providing behavioral
change visits to households most at risk of missed
vaccination, using detailed community maps.
Evidence supports the conclusion that these
house-to-house visits played a role in increasing
OPV 3 completion in Ethiopia and India.6 In
2013, the Global Polio Eradication Initiative made
a new strategic plan, which recognized that the
conventional eradication strategy needed to be
supplemented by efforts to increase community
participation according to local needs for a multi-
pronged, area-specific strategy that would vary in
different settings.23

Communities participated in the CM role defi-
nition and recruitment, training, appropriateness
of equipment and supplies, and incentives (com-
munity recognition was a major support). The sex
of the CM was dependent on the community’s

Community
involvement was
the bedrockof the
programand the
original impetus
for having CGPP
work in remote
settings.
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TABLE 9. CGPP Achievement of Community Health Worker Assessment and Improvement Matrix Tool Components

CHW AIM 2018: Revised Programmatic Components CGPP Achievement of Level 3 Functionality

1. Role and Recruitment
How the community, CHW, and health system design and achieve clarity
on the CHW role and from where the CHW is identified and selected.

Level 3 achieved
Clarity and clear criteria identified for recruitment and role. Some criteria
changed over time.

2. Training
How preservice training is provided to CHWs to prepare for their roles and
ensure they have the necessary skills to provide safe and quality care. How
ongoing training is provided to reinforce initial training, teach CHWs new
skills, and help ensure quality.

Level 3 achieved
Initial training in 4 of 5 programs 3–5 days, maximum was 2 weeks in
Angola.
Trainers included CGPP and NGO staff with health facility and
government officials and other resource people varying.
Training content in addition to polio, provided broad maternal and child
health and social and behavior change skills in most programs.
On-the-job mentoring was the major method of continuing education
through CM mentoring, monthly meetings, and annual meetings.

3. Accreditation
How health knowledge and competencies are assessed and certified prior
to practicing and recertified at regular intervals while practicing.

Level 3 not achieved because there was no formal certification system.CM
health knowledge and competencies assessed initially and periodically.
External program evaluations documented Knowledge, Practice, and
Coverage of CMs and verified with community.

4. Equipment and Supplies
How the requisite equipment and supplies are made available when
needed to deliver expected services.

Level 3 achieved
Continuous supply of job aids (flip books, registers, writing books, pens,
posters, sometimes bicycles).

5. Supervision
How supportive supervision is carried out such that regular skill
development, problem solving, performance review, and data auditing are
provided.

Level 3 achieved
All country programs addressed supervision at all levels and types.

6. Incentives
How a balanced incentive package reflecting job expectations,
including financial compensation in the form of a salary and
nonfinancial incentives, is provided.

Level 3 partially achieved
CMs were part-time workers and did not receive a salary.
In 3 of 5 programs, CMs received a monthly honorarium (underpaid
compared to UNICEF).
All provided transport/food allowances for campaigns and program
meetings.
3 of 5 provided certificates and performance awards.
1 provided free access to health services.
All had community recognition.

7. Community Involvement
How a community supports the creation and maintenance of the CHW
program.

Level 3 achieved
This was one of the strongest components of the CGPP. All programs
demonstrated strong and continuous community involvement.

8. Opportunity for Advancement
How CHWs are provided career pathways.

Level 3 partially achieved
Because the program was vertical and had changing geographic areas,
opportunities to advance within the program were limited.
3 of 5 programs reported opportunities in government and community.
Retention was high (86%–95%) in 3 of the programs, 40% in another, no
data in the fifth.

9. Data
How community-level data flow to the health system and back to the
community, and how they are used for quality improvement.

Level 3 achieved
Data collection tools included community maps, registers of pregnant
women and newborns, defaulters, child immunization status, and
household visits. Feedback was provided to community and local
government and health system. Data were used for problem solving to
improve program performance.

10. Linkages to the National Health System
The extent to which the Ministry of Health has policies in place that integrate
and include CHWs in health system planning and budgeting and provides
logistical support to sustain district, regional, and/or national CHW
programs.

Level 3 partially achieved
Because program was vertical and had limited time expectations, it was
never fully integrated with the national health system even though CM
referrals were made and CMs worked closely with government cadres in all
countries.

Abbreviations: AIM, Assessment and Improvement Matrix; CGPP, CORE Group Polio Project; CHW, community health worker; CM, community mobilizer; NGO,
nongovernmental organization.
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religious and cultural preferences. Women were
often selected because of their role in family care-
giving or access to households, especially in
Muslim communities. Men were selected because
of geographic and population challenges such as
harsh terrain, pastoral movement, limited phone
networks, or conflict and insecurity. All programs
recognized the need to include both men and
women for social mobilization and decision mak-
ing to improve vaccination and other child health
indicators, and they developed community influ-
encer strategies to support CM work. The roles of
CMs expanded over time to include perceived
needs of the community (e.g., water, sanitation,
roads, antenatal care, newborn care, injuries).
Validation of community-defined issues and re-
sponsiveness to them improved vaccination rates
and demonstrated the need for integrated services
in vertical programs, similar to previous find-
ings.20 In countries where community-based sur-
veillance of AFP was prominent, non-polio AFP
rates expanded in CGPP communities, often ex-
ceeding the national rate (see Table 1). In addition,
the community-based AFP system allowed for
rapid identification and response to other disease
outbreaks such as chikungunya and measles.

Linkages to the health system component
were only partially functional. Because CGPP was
a vertical program with limited time expectations,
it was never fully integrated into the national
health system. However, the support of govern-
ment and the ministry of health at the national
and state level and the strong linkage of the CM
program to local government leaders and commit-
tees were essential to polio eradication in these
hard-to-reach communities. Referrals to health
facilities for immunization and other illnesses
were viewed by CMs as one of their most impor-
tant duties, which was an incentive. The partner-
ship worked both ways. Influential government
leaders reduced some of the rumors and hesitancy
and provided the CMs with recognition. CGPP
trained government health workers to supervise
and utilize the skills and local knowledge of the
CMs. Ludwick et al.24 noted that factors pertaining
to supportive supervision and relationships with
other health care workers related to variances in
performance outcomes within a program.

CGPP’s country programs demonstrate how a
CHW model can be utilized in a vertical program
and adapted to meet specific country and commu-
nity needs. Other research identified 4 essential
elements for an enabling CHWwork environment
that were also found in this project: workload,
supportive supervision, supplies and equipment,

and respect from the community and the health
system.25 The CHW AIM Tool proved useful in
systematically assessing CHW functionality of a
vertical program. Others have found it useful as a
participative exercise with village health teams in
Uganda for integrated programs.26

CONCLUSION
This cross-country analysis of the CORE Group
Polio Program’s Community Mobilizers demon-
strates the importance of the full range of AIM
components, even in a vertical program. It also
suggests that vertical programs need to expand to
address community needs if they are to be effec-
tive in meeting their original goal. Data, including
local registration of vital events and child regis-
tries, played a critical role in program improve-
ment and constitute an essential component.
Community engagement is also critical to address
misinformation, vaccine hesitancy, and mistrust
of government—such engagement needs to
be tailored to each culture and community.
Community-based surveillance using local volun-
teers, especially in hard-to-reach populations, en-
hanced national and state efforts. Partnerships
and communication with government health sys-
tems are important for program credibility, suc-
cess, and sustainability.

These lessons are important at this point in
time because of the variety of vertical programs
and disease challenges from measles, Ebola, and
the current COVID-19 pandemic, as well as non-
communicable diseases. There is value in using a
similar approach to that used by CGPP and its
CMs for responding to COVID-19, as well as other
global public health priorities.27 Responses to
COVID-19 should engage the community through
its community mobilizers for nuanced and repeat-
ed messaging and discussion to improve the
knowledge and attitudes of different community
groups about the virus and to keep their trust.
The CM’s role can add value to government efforts
on disease prevention, testing, contract tracing,
home visiting, and community support. Once a
vaccine is developed, CMs couldmobilize commu-
nities for high vaccination coverage.
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Integrating Calcium Into Antenatal Iron-Folic Acid
Supplementation in Ethiopia: Women’s Experiences,
Perceptions of Acceptability, and Strategies to Support
Calcium Supplement Adherence
Gina C. Klemm,a Zewdie Birhanu,b Stephanie E. Ortolano,a Yohannes Kebede,b Stephanie L. Martin,a

GirmaMamo,c Katherine L. Dickina

Key Findings

n In a small acceptability trial of global antenatal
calcium supplementation guidelines, women
preferred 2-event regimens to 3- or 4-event
regimens, but acceptability was not associated
with higher adherence.

n Rural Ethiopian women were motivated and
adhered to antenatal micronutrient
supplementation despite regimen complexity,
forgetfulness, side effects, and discouragement
from others.

n Simple home-based strategies and family
support contributed to high adherence.

Key Implications

n Formative research can guide antenatal
micronutrient supplementation programs by
identifying adherence strategies that reflect
women’s views and address misperceptions.

n With appropriate program design, supportive
counseling, and sufficient access to
supplements, women can be highly motivated
to adhere to antenatal micronutrient
supplementation.

ABSTRACT
Recommendations for antenatal calcium supplementation to pre-
vent preeclampsia could substantially reduce maternal mortality,
but adherence to multiple daily doses may constrain effectiveness.
World Health Organization guidelines recommend 3 daily calci-
um supplements (1.5–2 g/d), taken separately from 1 iron-folic
acid (IFA) supplement; however, limited data suggest lower calci-
um doses may also be effective. We conducted mixed-methods
household trials to identify strategies for supporting adherence
and integrating calcium into antenatal IFA supplementation pro-
gramming in Ethiopia. Participants were randomly assigned to
3 regimens varying in dose and timing and were later given a
choice of regimens. Semistructured interviews conducted over
6 weeks explored acceptability, barriers, and facilitators and of-
fered opportunities to choose calcium pill type. Interviews were
transcribed, translated, and analyzed thematically. Calcium ad-
herence was measured using medication event monitoring. All
participants (N=48) agreed to try supplementation. Adherence
barriers included forgetting to take pills when busy or travelling
and perceived side effects. Midday doses were the most challeng-
ing because of farming, market, and social events; women
avoided taking supplements in public due to fear of being per-
ceived as HIV positive. Social support from families, visual remin-
ders, and anticipated benefits motivated adherence. More
participants (75%) selected chewable versus conventional supple-
ments due to organoleptic properties, but this preference declined
over time. Adherence rates did not substantially differ across
regimens with 2 (81.1%), 3 (83.4%), or 4 (77.1%) pill-taking
events. Women indicated that the 2-event regimen was more ac-
ceptable than 3- and 4-event regimens, but this acceptability was
not associated with higher adherence. Consequently, mean daily
calcium consumption (811.3 mg) was lower than for 3-event
(1,251.1 mg) and 4-event (1,156.4 mg) regimens. Integrating
calcium into antenatal IFA supplementation is acceptable to
Ethiopian women, with a 3-event regimen yielding the highest
consumption rates. Despite women experiencing challenges with
midday dosing and stigma, using simple home-based strategies
and being counseled on the purpose of supplementation were
more effective than reducing dosage for mitigating barriers and
improving adherence.
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INTRODUCTION

Antenatal micronutrient supplementation is
a cost-effective, scalable approach that can

contribute to addressing the persistent challenge
of maternal undernutrition1–3; effective and broad
implementation of interventions with proven effi-
cacy is urgently needed.4,5

Global guidelines on antenatal calcium sup-
plementation to prevent preeclampsia, a leading
cause of maternal mortality, have yet to be wide-
ly adopted into national policies.6,7 A systematic
review of efficacy trials found that calcium sup-
plementation in pregnancy reduced the risk of
preeclampsia by half.8 Such trials critically dem-
onstrate the potential impact of micronutrient
supplementation, but they provide limited guid-
ance for programming in different settings.9

To prevent preeclampsia, the World Health
Organization (WHO) suggests 1.5–2 g of calcium
per day, taken in 3 divided doses with food and
separately from 1 daily iron-folic acid (IFA) supple-
ment.7 IFA supplementation to prevent anemia is a
longstanding example of a global guideline that has
been translated into nutrition policies and pro-
grams in many country contexts.10 Intake of ante-
natal IFA is often inadequate in Africa and Asia due
to problems of limited coverage and supply, as well
as barriers to adherence.11 Rates of IFA consump-
tion vary substantially across countries in sub-
Saharan Africa, with adherence related to income,
education, and initiation and frequency of ante-
natal care (ANC).12 Pooled national antenatal
IFA consumption rates in Ethiopia are less than
50%, with much lower rates in rural areas; per-
sistent adherence barriers include lack of first tri-
mester ANC use, inadequate counseling, limited
knowledge of supplements and anemia, fear of
side effects, forgetfulness, and low adherence
support.13–15 Although some reports define “ad-
herence” as consumption of IFA supplements for
≥90days during pregnancy, it is important to recog-
nize that consumption may be limited by systemic
supply constraints (including costs of national pro-
curement and distribution) on women’s access to
supplements.11,16,17

A regimen including calcium as well as IFA is
likely to exacerbate implementation and adher-
ence challenges well known within IFA pro-
grams.11,16,17 Research is needed on how best to
integrate calcium supplementation into IFA and
ANC programming, given that strong supple-
mentation programs are still lacking in many
contexts despite decades of IFA advocacy and
experience.18–20

In related formative studies in Kenya and
Ethiopia, researchers explored how lessons from
IFA supplementation can inform calcium initia-
tives and reduce well-known barriers.21,22 Addi-
tional research has examined the influence of reg-
imen complexity or product type on adherence to
calcium23 and IFA,24 as well as the feasibility of
calcium supplementation delivery through the
health system.25–27 Evidence on acceptability of
products, regimens, and counseling messages can
inform programs integrating calcium and IFA sup-
plementation and help to maximize utilization.

We aimed to assess factors that influence
acceptability and adherence to calcium supple-
mentation among pregnant women in Ethiopia,
including supplement type, regimen complexity,
administration with IFA, and emergent barriers
and facilitators. To assess the acceptability of inte-
grating calcium and IFA supplementation, we
used trials of improved practices (TIPs), a mixed-
methods approach that tests proposed health
interventions and behavioral recommendations
to ensure that intervention design is locally accept-
able.28,29 Duringmultiple home visits, interviewers
and participants discuss the latter’s willingness to
try new behaviors, what is difficult or easy about
executing selected behaviors, and modifications to
improve acceptability.

In addition to qualitatively exploring themoti-
vations, preferences, barriers, and facilitators that
influenced acceptability of calcium supplementa-
tion, we compared women’s adherence across
3 possible dosing regimens. Previous research
found that the number of prescribed daily doses
and the regimen complexity were inversely relat-
ed to adherence of oral medication regimens.30–33

We hypothesized that the regimen suggested by
WHO (3 divided doses daily and separate adminis-
tration of IFA) could result in low adherence rates.
In light of evidence that any negative effects of cal-
cium on iron absorption are short-term and calci-
um supplementation does not adversely affect
iron status over time,34 we tested a regimen that
permitted calcium and IFA to be taken together.
Additionally, because evidence suggests that low-
er calcium doses may be effective,8,35,36 we tested
an alternative lower-dose regimen (1 g/d).We hy-
pothesized that women might find these alterna-
tive regimens with fewer daily administrations
more acceptable, resulting in higher adherence
rates and comparable consumption to the WHO
recommended regimen (1.5–2 g/d).

We analyzedwomen’s perceptions and experi-
ences, as well as adherence rates, to inform policy
and program recommendations for translating

Weexplored
acceptability and
adherence to
prenatal calcium
supplementation
integratedwith
IFA, usingmixed-
methods
household trials in
Ethiopia to inform
low-cost strategies
for ANC
programs.

We investigated
whether simplified
prenatal calcium
supplementation
regimens would
bemore
acceptable than a
complex regimen
and result in
adequate
consumption.

Acceptability and Adherence to Antenatal Calcium Supplementation in Ethiopia www.ghspjournal.org

Global Health: Science and Practice 2020 | Volume 8 | Number 3 414

http://www.ghspjournal.org


global guidelines on antenatal calcium supple-
mentation into ongoing ANC programs within
Ethiopia and internationally.

METHODS
Design
This mixed-methods study used the TIPs ap-
proach to conduct a household-level exploration
of women’s perceptions and experiences with a
new recommended behavior—consumption of
antenatal calcium supplementation in addition
to IFA. During home visits, women were provid-
ed with supplements, counseled on their use, and
then asked to participate in a series of in-depth
interviews on their experiences and views of
acceptability.

In addition, consumption of calcium supple-
ments was assessed quantitatively to triangulate
with women’s perceptions and reports and to
compare rates of adherence and consumption
across 3 regimens. We randomly assigned women
to 3 regimens (Table 1) that integrated calcium
into the IFA supplementation regimen recom-
mended in Ethiopia.37 These represented the cal-
cium regimen proposed in the WHO guidelines
(4-event; 1.5 g of calcium), as well as a simplified
regimen allowing co-administration of calcium
and IFA (3-event; 1.5 g of calcium) and a lower-
dose regimen allowing co-administration and re-
ducing calcium dosage (2-event; 1 g of calcium).

Setting and Participants
This study was conducted in 2 rural districts in
Oromia region, Ethiopia, from December 2014 to
March 2015. In this area, most women (81%) de-
liver at home, half do not receive ANC, less than
one-third (30%) take any iron tablets, and only
35% are informed of pregnancy danger signs.38

Limited awareness and minimal diagnostic tools
and resources for preeclampsia/eclampsia suggest
that many women do not receive adequate
care.21,39,40 To assess the acceptability of calcium
in the context of functioning IFA supplementation,
we selected rural communities where a recent pro-
gram, implemented byNutrition International, had
strengthened ANC and IFA supplementation.41

In each of 2 districts, we purposively selected
5 health posts for diversity in proximity to a
referral health center and location in rural and
semi-urban communities. We included healthy
pregnant women aged 16 or older who were be-
tween 12 and 28 weeks’ gestation at enrollment
and who would be available for interviews sched-
uled over the 6-week study period. Exclusion cri-
teria were high-risk pregnancy, high habitual
calcium intake, intellectual disability, and severe
illness.

Health extension workers at each health post
were informed of the study purpose and asked to
identify all pregnant women in the catchment
area who had and had not attended ANC. Based
on health registries and their knowledge of preg-
nant women in the community, the workers pro-
vided information on demographic characteristics
to facilitate purposeful selection of women repre-
senting variation in ANCuse, gravidity, education,
and daily hours spent outside the home. Purpose-
ful sampling is widely used in qualitative research
to select information-rich cases and identify
samples that include key characteristics expected
to influence experiences and perspectives of
respondents.42

Selected women were screened using a ques-
tionnaire that included a brief 1-week food fre-
quency measure focused on high-calcium foods.
A nurse accompanying the study team followed
standard antenatal history protocols to interview

TABLE 1. Integrated Antenatal Calcium and Iron-Folic Acid Dosing Regimens Assessed in Household Trials in
2 Rural Districts, Ethiopia (N=48)

Calcium Supplementa Iron-Folic Acid Supplementb

Regimen
Pills per Day

(Total Daily Dose) Dosing Schedule Pill per Day Dosing Schedule

4-eventc 3 (1,500 mg) Morning, midday, evening (with meals) 1 Before bed (separate from calcium)

3-event 3 (1,500 mg) Morning, midday, evening (with meals) 1 Evening (with calcium)

2-event 2 (1,000 mg) Morning, evening (with meals) 1 Evening (with calcium)

a 500 mg elemental calcium.
b 65 mg elemental iron and 0.4 mg folic acid.
c Event is the number of discrete times per day that the regimen prescribes taking any supplement.
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women and estimate gestational age based on last
menstrual period. If eligible, women were invited
to participate in the study, with invitations con-
tinuing until 5 women were enrolled in each of
10 communities. Five womenwere excluded after
screening: 3 had an intellectual disability or seri-
ous illness, 1 was in the first trimester of pregnan-
cy, and 1 planned to travel and would not be
available to complete the study. No women were
excluded for high calcium consumption or high-
risk pregnancy.

For the quantitative comparison of adherence
to calcium supplementation across the 3 regimens
(Table 1), we estimated that a sample size of
15 women per group (N=45) would allow detec-
tion as significant a difference in intake between
groups equal to 1 standard deviation (i.e., effect
size = 1) with a 2-sided test, 80% power, and
alpha of .05. We recruited 50 women to allow for
10% loss to follow-up.

Intervention Materials
Based on formative research,21 we knew that
women often felt they received inadequate infor-
mation about why and how to take antenatal sup-
plements. We adapted counseling cards from IFA
materials designed by Nutritional International-
Ethiopia and developed a reminder calendar for
women to use at home, with motivating messages
and illustrations indicating how many supple-
ments to take and when to take them.

To allow for personal preferences, we offered a
choice of 2 calciumcarbonate products (convention-
al and chewable). The conventional (hard) calcium
supplement was Ostocal D (Eskayef Bangladesh
Ltd.), which contained 500mg of elemental calcium
and 200 IU of cholecalciferol. The chewable calcium
supplement was Ideos (Innothera Chouzy Ltd.),
which contained 500 mg of elemental calcium and
400 IU of cholecalciferol. Women who did not have

An interviewer arrives at a study participant's home to conduct household trials on antenatal calcium supple-
mentation. © 2015 Zewdie Birhanu/Jimma University.
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IFA from ANC visits to health posts were provided
supplements (Medicamen Biotech Ltd.) containing
60mg of elemental iron and 400 lg of folic acid.

Data Collection Procedures
Five trained interviewers recruited 50 women,
who were approached at home and screened for
eligibility. Participants were randomly assigned to
1 of 3 supplementation regimens (Table 1). Allo-
cation was distributed evenly across community
and interviewer.

Participants were offered daily calcium and
IFA supplementation for 6 weeks and inter-
viewed on their experiences every 2 weeks
(range: 13–15 days), totaling 4 interviews
(1–1.5 hours each) per participant. Interviews
were conducted using semistructured interview
guides that had been translated into Afan
Oromo, back-translated, and pretested in the lo-
cal context.

Table 2 summarizes the sequence of activities.
During visit 1, interviewers assessed a woman’s
ANC and IFA supplementation experience and
counseled her on the benefits of supplements,
regimens, side effects, and adherence strategies
using counseling cards and reminder calendars.
Conventional and chewable supplements were
presented so that women could examine them
and choose the preferred supplement type, dis-
cussing the reasons for their choice. Interviewers
asked about women’s willingness to try supple-
mentation for 2 weeks until the next interview

and addressed any concerns. Counseling was the
same for all regimens, except for the regimen-
specific details on how often to take supplements.
Women were also asked about their views on
asking a family member or friend to remind and
encourage their supplement use; results on ac-
ceptability of adherence partners are reported
elsewhere.43

Follow-up visits 2, 3, and 4 involved inter-
views about supplementation experiences, con-
cerns, challenges, and facilitators. At the end of
each interview, women were asked if they were
willing to continue with supplementation; their
interview responses were tabulated to assess ac-
ceptability.44 At each visit, participants also had
the option to choose either conventional or chew-
able calcium supplements for the next period and
were provided with supplements; this allowed us
to assess preference for calcium products.

At visit 3, after 4 weeks on a randomly as-
signed regimen, women were also offered the
option of choosing whichever regimen they pre-
ferred to follow, and then asked to discuss their
reasons. This discussion provided deeper insight
into different women’s responses to the 3 regi-
mens, and the final interviews on visit 4 focused
on the women’s experiences with the regimens
they chose. On visit 4, women were also asked if
they were willing to continue supplementation
after the study ended, and if so, they were given
supplements to last the remainder of their
pregnancy.

TABLE 2. Sequence of Activities for Trials of Improved Practices Testing Acceptability of Antenatal Calcium and Iron-Folic Acid
Supplementation in 2 Rural Districts, Ethiopia

Visit 1 Visit 2 Visit 3 Visit 4
(Enrollment) (2-wk follow-up) (4-wk follow-up) (6-wk follow-up)

Intervention Information
provided

Counseling, reminder
materials

Supportive Supportive Supportive

Regimen Random assignment Maintained Choice Choice

Data collection Acceptability
response

Willing to try? Tried?
Willing to continue?

Continued?
Willing to continue?

Continued?
Willing to continue?

Qualitative � Anticipated challenges/
facilitators

� Motivations
� Concerns

� Experiences
� Challenges/

facilitators
� Motivations
� Concerns
� Others’ reactions
� Strategies

� Experiences
� Challenges/

facilitators
� Motivations
� Concerns
� Others’ reactions
� Strategies

� Experiences
� Challenges/

facilitators
� Motivations
� Concerns
� Others’ reactions
� Strategies

Quantitative Demographics Adherence (MEMS) Adherence (MEMS) Adherence (MEMS)

Abbreviation: MEMS, medication event monitoring system.

Participants
received calcium
and IFA
supplements and
counseling on
benefits, side
effects, and
adherence
strategies.
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Adherence to calciumover the previous 2weeks
was evaluated at visits 2, 3, and 4 using medication
event monitoring system (MEMS; AARDEX Ltd.,
Zug, Switzerland) technologywith amicroelectronic
chip registering the date and time of each bottle
opening. Bottle openings were the proxy for intake
of 1 supplement. Participants were instructed to
(1) only open the bottle to take 1 supplement;
(2) keep the bottle away from children or others
who may open the bottle; and (3) take the bottle
when traveling. IFA (and calcium) adherence
was additionally captured via self-report. At
each visit, women received 40–60 calcium sup-
plements (i.e., an amount slightly exceeding reg-
imen requirements), and those who did not have
IFA from ANC also received 2 10-capsule IFA
blister packs.

Data Analysis
Interviews were audio-recorded, transcribed verba-
tim, and translated into English by each interviewer.

ZB reviewed each interviewer’s first audio recording
during each interview round against the transcript
for accuracy of translation and quality of interview
technique, and held daily debriefs to discuss chal-
lenges to the protocol. ZB and YK reviewed all tran-
scripts for clarity and completeness.

GCK, SEO, and SLM independently read and
coded 16 transcripts using a grounded theory ap-
proach to develop initial code categories based on
participant experiences with supplementation.45

Investigators jointly reviewed codes and developed
a codebook46 to guide systematic coding of tran-
scripts in Atlas.ti version 7 (Scientific Software
Development GmbH). GCK and SEO independently
coded 30% of transcripts to standardize coding. All
authors discussed and resolved differences in coding
and code definitions. Results were organized into
matrices summarizing participant experiences, pre-
ferences, and key quotations to allow comparison
across cases and within cases.47 Matrices and rele-
vant output were shared with the research team to

A trained interviewer conducting an interview with a pregnant woman about calcium supplementation accept-
ability and adherence. © 2015 Zewdie Birhanu/Jimma University.
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review consistency of coding and reach consensus
on interpretation. Qualitative results are summa-
rized in the narrative, describing approximate pro-
portions of respondents who mentioned a point
to give a sense of salience. Lists of reasons begin
with the most commonly mentioned. Similar topics
were discussed across all time points, so interview
results from all visits are summarized by theme, not-
ing changes in experiences over time. Illustrative
quotes are included in the text and in a table on bar-
riers and facilitators.

MEMS data were configured using Powerview
(MWV) and cleaned using SAS/STAT, version
9.3 (SAS Institute Inc.). Percent adherence (or
“adherence rate”) was defined as the number of
MEMS events divided by number of prescribed
doses during the assessment period multiplied by
100, and capped at 100% (capping occurred for
11% of MEMS measurements). Daily consump-
tion is reported in milligrams and was defined
as the number of MEMS events multiplied by
500 mg, divided by days in assessment period.
The Assessment period was defined as the number
of days between interviews. MEMS events record-
ed on interview days were not included in the
analysis to exclude events resulting from demon-
stration and practice of bottle opening. One-way
analysis of variance (ANOVA) was used to com-
pare adherence rates and calcium consumed (mg)
across 3 regimens. Significance was set at P<.05.
The post-hoc Tukey HSD test was used to deter-
minewhich groupmeanswere significantly differ-
ent from each other. Analyses were performed
using SPSS 24.0 (IBM Corp.). MEMS data were
triangulated with self-reported adherence to cate-
gorize women by adherence level and inform in-
terpretation of interview data.48,49

Ethical Approval
Cornell University’s Institutional Review Board
(1205003071), the Ethiopian Public Health Institute,
and the Oromia Regional Health Bureau approved
this study. All study staff completed training on re-
search ethics, protocol, and informed consent. All
women approached agreed to participate and gave
written informed consent.

RESULTS
Forty-nine of 50 recruited women (98%) com-
pleted the 6-week study; 1 participant withdrew
after 2 weeks for unknown reasons. Another
woman completed the study but had incomplete
data so was dropped from analysis. Results are

reported for the final sample of 48 women with
complete data.

Participant Demographics
All but 3 participants were married and mean ges-
tational age was 20.5 weeks (range 13–28 weeks).
The majority were rural; most households owned
livestock (73%) and grew crops (71%). Most
women routinely spent time away from home
(77%); a third spent over 5 hours away daily.
Women’s educational levels were very low, and
food insecurity was relatively common (Table 3).
Demographic characteristics were similar across
groups assigned the3 regimens, although the2-event
group tended to bemore food secure (Table 3).

Antenatal Care and IFA Usage Before Study
At visit 1, about 70% of respondents had attended
ANC once or twice during the current pregnancy,
on average starting at 3.5 (range: 1–6) months;
a few had attended more often and almost
20% had not attended. Three-fourths of respon-
dents received IFA before study enrollment, with
most taking IFA for <1 month. Several women
mentioned side effects and methods to minimize
them; only 3 had discontinued use. Despite pro-
gramming in the study sites to increase access to
IFA information, women wanted more specific
details:

I want to know the detailed importance for mother
and fetus. The health worker said, “Take 1 pill daily
and come back on your appointment” but this is not
enough. —28-year-old woman, 4-event, very
high adherence

Willingness to Try Calcium and IFA
Across visits, all 48 women were willing to try or
to continue calcium and IFA supplementation. At
visit 1, when asked about potential difficulties
with supplementation, most women said they did
not expect barriers, anticipating the health bene-
fits would motivate them to consume supple-
ments as counseled. Six women, despite their
willingness to try supplementation, initially did
not adhere. Their adherence improved following
clarification on visit 2 to ensure they understood
the schedule and that they could take a missed
supplement when they remembered instead of
skipping a dose.

Initially, more than one-fourth of the women
anticipated 1 or more barriers, including forget-
ting during work or travel, having side effects or
feeling ill, taking too many supplements, or not
having water or food available. A few women
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preferred to keep calcium in a discrete place for
fear others would assume it was antiretroviral
therapy.

When asked what might facilitate adherence,
nearly half of the women suggested keeping sup-
plements in a visible place, about one-fourth sug-
gested taking calcium with meals, and 9 women
suggested reminders from family members.

Counseling women on the need to take calci-
um was challenging because women were not
aware of preeclampsia or hypertensive disorders
of pregnancy. Many women knew about hyper-
tension in general, describing it as “increased
amount of blood,” but only 1 participant associat-
ed it with pregnancy. Most women knew of ane-
mia, half referring to it as “low blood” and IFA as
the tablet that “fills blood.” A few women initially
expressed uncertainty about taking calcium and
IFA together for what seemed to them to be op-
posing health conditions, and further counseling
was required for these women. Women who un-
derstood supplementation as a preventive mea-
sure accepted the need to take both calcium and
IFA.

Barriers and Strategies for Improving
Adherence
Qualitative analysis of reported adherence barriers
and facilitators did not identify notable differences
across women with high and low adherence, al-
though there were some differences by assigned
regimen. Quotes illustrating the barriers and facil-
itators discussed below are included in Table 4.

Forgetting supplements when busywithwork,
chores, or children, or when away from homewas
the most common barrier to adherence, reported
by one-third of the women. The midday tablet in
the 4- and 3-event regimens was the most difficult
to take consistently, particularly on days with ex-
tra activities (e.g., church, market, holidays, wed-
dings) and for women who were responsible for
livestock or harvesting. Forgetting decreased over
time, and women reported that habituation to the
regimen helped them to adhere. As the study pro-
gressed, the harvest season ended andmorewom-
en were at home, which helped adherence,
particularly the midday dose.

Most women who reported missing doses
when outside the home had thought they would

TABLE 3. Characteristics of Pregnant Women Who Completed Household Trials on Calcium and Iron-Folic
Acid Supplementation in 2 Rural Districts, Ethiopia (N=48)

4-Event
Regimen
n=15

3-Event
Regimen
n=17

2-Event
Regimen
n=16

Total
Sample
N=48

Maternal age, y, mean (SD) 28.5 (4.5) 26.0 (6.6) 26.4 (6.0) 26.9 (5.8)

Gravidity, No. (%)

Primigravida 4 (26.7) 5 (29.4) 4 (25.0) 13 (27.1)

Multigravida 11 (73.3) 12 (70.6) 12 (75.0) 35 (72.9)

Educational level, No. (%)

None 8 (53.3) 7 (41.2) 6 (37.5) 21 (43.8)

Some primary 5 (33.3) 7 (41.2) 8 (50) 20 (41.7)

Completed primary or some secondary 1 (6.7) 1 (5.9) 1 (6.3) 3 (6.2)

Completed secondary or higher 1 (6.7) 2 (11.8) 1 (6.3) 4 (8.3)

Household food security,a No. (%)

Secure 5 (33.3) 5 (29.4) 9 (56.3) 19 (39.6)

Mildly insecure 2 (13.3) 2 (11.8) 3 (18.8) 7 (14.6)

Moderately insecure 5 (33.3) 5 (29.4) 3 (18.8) 13 (27.1)

Severely insecure 3 (20) 5 (29.4) 1 (6.3) 9 (18.8)

a FANTA: Household Food Insecurity Access Scale (HFIAS) for Measurement of Food Access: Indicator Guide (https://www.
fantaproject.org/monitoring-and-evaluation/household-food-insecurity-access-scale-hfias).

Counseling
women on the
need to take
calciumwas
challenging
because women
were not aware of
preeclampsia or
hypertensive
disorders of
pregnancy.
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TABLE 4. Quotations Illustrating the Range of Perceived Facilitators and Challenges for Adherence to Calcium Supplementation
Across High and Low Adherers, Ethiopia (N=48)a

Facilitators Illustrative Quotations

Reminders I used the calendar . . . I post it on the wall and always when I see it, I remember to take my pills. —25-year-old
woman, 4-event, very high adherence

My husband goes to work during my pill-taking times, which helps me remember. I also associate taking pills with
mealtimes. —22-year-old woman, 3-event, increased adherence

Value of prevention I often think, “If I die from some problem, what would happen to my children?” I took these pills as you told me to
prevent such risks. —27-year-old woman, 3-event, high adherence

Other people may say, “Why do I bother to take the pills if I am healthy?” Those who are sick are more concerned
with taking pills, but I keep taking them to help my baby survive. —38-year-old woman, 3-event, very high
adherence

No adverse effects and relief of symptoms Feeling healthy and comfortable helped me take [calcium]. If I were not happy in taking the pill, I couldn’t take it. I
may avoid it even. —37-year-old woman, 3-event, very high adherence

Before I started to take these pills I had stomach aches and back pain. Now I am free from these problems. I like
these pills very much due to the benefits I received. —30-year-old woman, 2-event, high adherence

Self-efficacy My brothers asked me whether [calcium] is for [HIV/AIDS]. I don’t want to fear what other people think. I will use it
without fear; it is about my health, not others. —30-year-old woman, 3-event, high adherence

Travel strategies I took out one [calcium] pill and covered it with clean paper to bring with me. To take one pill, I do not want to
carry all the pills in the bottle. If I carry the bottle, people may see it . . . attracting their attention. —22-year-old
woman, 4-event, very high adherence

Trust in government and health services I am taking the pills consistently. People talk about the pills fattening the fetus. . . or other unjustified ideas . . . but
health workers and government give this service for our benefit. —20-year-old woman, 2-event, very high
adherence

Since the government does not give us anything which hurts us, taking these pills is not difficult. —30-year-old
woman, 3-event, adherence decreases

Counseling and follow-up support Your advice has also greatly influenced me to take the pills because I am convinced about their importance and I
was committed to take the pills myself. —20-year-old woman, 3-event, high adherence

Had I not received your advice on how to take [calcium] I could have stopped taking it. And I would have thrown
away [IFA] because of the severe heartburn. After your advice to take it right before sleeping, there is no problem
for me. —30-year-old woman, 4-event, very high adherence

Challenges Illustrative Quotations

Forgetting It was difficult to take [calcium] every day because we are busy with harvest these weeks and I forget to take them.
—18-year-old woman, 3-event, high adherence

Taking [calcium] in the morning is difficult—breakfast may even be delayed—because when I wake up I directly
deal with work and may forget it. —38-year-old woman, 2-event, decreased adherence

Away from home during the day Taking [calcium] midday is difficult. I went to visit my parents. I left in the morning but failed to come back the same
day. I did not take pills for two days. To overcome this, I have to take the pills with me. —24-year-old woman,
4-event, very low adherence

Midday, most times I am not at home. I may visit family whose relative died, attend a wedding, or travel elsewhere.
In the morning no one leaves without breakfast and in the evening it is a must to come home for dinner, but it is
unsuitable to take pills at lunchtime. —26-year-old woman, 3-event, very high adherence

Stigma and community perceptions People do not know [calcium]. They say, “During our pregnancy we took [IFA] but we don’t know this one.” People
may assume this pill is given for [HIV/AIDs]. This pill is difficult for me because I don’t think people’s presumption
will change and I don’t know what to do. —25-year-old woman, 4-event, very low adherence

Taking these pills is very difficult. People who have seen me taking pills for a long time may suspect I am taking
[HIV/AIDs] drugs. I can convince he who dares to ask me, but he who doesn’t know me and doesn’t ask, I don’t
have the chance to explain the reality. —37-year-old woman, 4-event, very high adherence

Continued
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return in time; they suggested they could solve
this problem by carrying the bottle, although
most did not report trying this. One-fourth of the
women mentioned not taking calcium supple-
ments in public and concealing calcium to avoid
questions about the supplements or because they
had been discouraged from taking calcium by
others who viewed it as HIV/AIDS medication.
Five women reported that this possibility affected
their adherence; several others did not care what
others thought. Women acknowledged that lack
of community awareness and experience with cal-
cium caused misperceptions. A few women said
that taking supplements in public was inappropri-
ate, particularly during church, burial ceremonies,
or other formal events, or during fasting periods,
causing them to occasionally miss doses. Women
were counseled to take only 1 calcium tablet
when opening the bottle so MEMS could success-
fully record consumption. However, women who
took calcium out of the bottle to carry for later us-
age were less likely to miss midday doses.

A third of participants experienced side effects
that they attributed to calcium (nausea, light-
headedness, vomiting, abdominal distension, and
constipation) and almost half experienced side
effects they attributed to IFA (heartburn, nausea,
gastritis, abdominal cramp/distension, headache,
and weakness/dizziness). Seven women skipped
calcium doses due to side effects; 5 discontinued
use. Nine women missed IFA doses; 6 discontin-
ued use. Skipping doses due to calcium side effects
declined for 60% of these women by visit 4.

Several women mitigated side effects or un-
pleasant taste or smell by consuming more water
and food with supplements, and some took IFA
right before bed or ate something sweet, such as
sugarcane, afterwards to reduce the bitter taste
and nausea. Two women said that taking calcium
concurrently with IFA mitigated IFA side effects.
Four women reported that side effects went away
on their own. Another 9 women continued sup-
plementation with some discomfort, persevering
to obtain the health benefits. Some women noted

TABLE 4. Continued

Challenges Illustrative Quotations

Side effects I didn’t take [calcium] for the last week. I frequently felt nauseous and abdominal discomfort so I stopped. I feel real
discomfort in taking it. I don’t feel healthy. —25-year-old woman, 4-event, very low adherence

When I take [calcium] I tend to vomit. It nauseates me. I drink a lot of water and then swallow it. Without water it
would have all come back up. I really took this pill with great difficulty . . . I took only for the sake of its benefit.
— 20-year-old woman, 3-event, high adherence

Lack of food Most of the time I can’t find food in the morning. If I find a little food, I have to give priority to my kids. I do not want
to take [calcium] if I am unable to find at least one mouthful. You told me to take it if I am unable to find food, but
I’m afraid of taking pills like that. —33-year-old woman, 4-event, decreased adherence

I haven’t stopped taking the pills. Even though I couldn’t get adequate and quality food, I took it with whatever
food was available. —24-year-old woman, 2-event, very high adherence

Illness I was sick. I couldn’t eat and I even drank coffee with difficulty. Now I have my health back. I can eat and do my
work well. This is why I remember to take the pills. —27-year-old woman, 4-event, increased adherence

Large baby People in our community say during pregnancy pills fatten the fetus. This was discouraging me, but I think its
advantage outweighs the disadvantage and I decided to take the pills. —30-year-old woman, 2-event, very low
adherence

My worry is the pills may fatten the fetus and cause problems during delivery. People in our community said this. . .
I think it is [calcium], because it has milk content, but people say [IFA] can also fatten the fetus. . . I was taking it
expecting its benefit outweighs this problem. I was waiting for you to clarify the reality. —28-year-old woman,
4-event, very high adherence

Abbreviation: IFA, iron–folic acid.
a Participants categorized by mean adherence rate to assigned regimen: over one-third (20/48) were “very high” adherers (90%–100%), 9 were “high” adherers
(75%–89%), 4 were “low” adherers (45%–74%), and 3 were “very low” adherers (<45%). Twelve women did not fit these categories due to substantial changes
in adherence over time: for 7 women adherence was categorized as “increased” and for 5 women adherence “decreased.”

Women
acknowledged
that lackof
community
awareness and
experience with
calcium caused
misperceptions.
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they took calcium with ease and no adverse
effects.

Counseling materials recommended taking
supplements with food and water to minimize
side effects, but lack of food and water at dosing
times made this difficult for more than 12 women,
affecting adherence to calcium or IFA. This diffi-
culty was especially true for women reporting
long work hours outside the home or food insecu-
rity. Women reported reserving a small amount of
food (e.g., 1 piece of bread) to consume with sup-
plements. One woman requested small amounts
of food from her neighbors to take the supple-
ments during a food shortage.

Six women reported skipping calcium and IFA
supplements due to illness (kidney problems, gas-
tritis, cough, and weakness); 3 were prescribed
medications by a health worker and felt it was too
difficult to continue supplementationwhile taking
medication. Adherence usually improved when
women regained their health.

When asked if anyone discouraged supple-
ment adherence, many women said family mem-
bers or others linked supplements with large
fetuses and difficult deliveries. Most women felt
this discouragement was “unjustified” or “lacked
evidence” but 6 were concerned it might be true.

Facilitators to Adherence
When asked what helped women remember their
tablets, three-fourths of the respondents said
reminders from familymembers and the reminder
calendar, including encouragement from others to
use the calendar or husbands or children marking
the calendar when supplements were taken. A
few women used the calendar to explain supple-
mentation to others. Keeping pills visible and tak-
ing supplements during routine events (e.g.,
mealtimes or coffee breaks) also helped many
women adhere.

Most women were motivated by perceived
health benefits from calcium or IFA supplements,
especially relief from light-headedness, dizziness,
and headache, as well as increased strength, appe-
tite, and fetal movement. Over time,morewomen
reported that anticipated and experienced health
benefits facilitated their adherence. Over a third
of the women said they were motivated to take
calcium and IFA to supplement what they viewed
as their own poor diets, restating counseling mes-
sages used by interviewers that tablets provided
nutrients that otherwise needed to be obtained
from foods they could not regularly access (e.g.,
milk, liver, or meat).

Over half of the women mentioned trusting
that health workers and the government would
only provide tablets that were good for them. This
trust did not correlate with adherence, due to the
influence of other barriers (e.g., forgetting, side
effects), but strongly motivated overall acceptance
of supplementation in this context. Similarly,
many women noted that the counseling and ad-
vice received from health workers and the study
interviewers encouraged them to continue taking
the supplements, especially when they had doubts
or challenges.

Calcium Product Preference and
Acceptability
At study enrollment, about three-fourths of the
women selected chewable supplements for their
sweet taste and smell, and sometimes for ease of
consuming without water and a belief that con-
ventional tablets are difficult to swallow. Women
who initially chose conventional supplements cit-
ed simplicity of use, absence of strong taste, smal-
ler size, and concern that chewable supplements
could cause nausea.

Over half of the womenmaintained their orig-
inal choice throughout the study, citing satisfac-
tion with supplement properties, absence of
challenges or side effects, familiarity, and dislike
or uncertainty about the other supplement type.
However, about a third of the women who select-
ed chewable supplements switched to conven-
tional due to untoward effects (e.g., excessively
sweet taste and foamymouth) or side effects (nau-
sea, vomiting, and heartburn). Four women who
changed from conventional to chewable supple-
ments cited lack of access to water; 1 woman dis-
liked the taste. Most who switched supplement
type reported full correction from previous chal-
lenges. At final interviews, among the participants
willing to continue calcium until delivery, about
60% chose chewable supplements.

Regimen Preference
Although regimens were originally randomly
assigned, at visit 3 participants were shown illus-
trations of 3 dosing regimens and asked to choose
a regimen for the final 2 weeks. The 2-event was
preferred; nearly all participants assigned this
regimen (88%; 14/16) chose to continue at visit
3 compared with fewer than half (41%; 7/17) of
the women assigned to the 3-event and very few
(27%; 4/15) assigned to the 4-event. Overall,
two-thirds of the women (20/32) switched to the
2-event versus 2 women switching to the 3-event

Despite an array
of adherence
barriers,
especially with the
midday calcium
dose, calcium
and IFA
supplementation
proved highly
acceptable.

Counseling, family
support, self-
efficacy, and
home-based
reminders helped
women adhere.
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and 1 switching to the 4-event. Women chose the
regimen with the lower calcium dosage due to dif-
ficulties adhering to the midday supplement.

Calcium Adherence and Consumption
MEMS data indicated that most women (42/48)
initiated calcium supplementation immediately,
and all women eventually tried supplementation.
Across the sample, mean adherence rates after
4 weeks were high (approximately 80% for all
regimen groups), with no associations between
adherence rate and assigned or chosen regimen
(Table 5). Throughout the study, most women
(35/48) maintained average adherence rates of
over 80% or increased their adherence to this lev-
el; a few (7/48) completed the study with a mean
adherence rate of less than 50%.

A one-way ANOVA showed a significant dif-
ference in the mean calcium consumption be-
tween randomly assigned regimen groups, but
not in adherence rate. Post hoc comparisons using
the Tukey HSD test (Table 5) indicated that women
assigned the 2-event regimen on average consumed
significantly less calcium (811.36227 mg/d) than
women assigned the 3-event (1,251.16211.9 mg/d)
or 4-event (1,156.46514.5 mg/d). Women assigned
the 3-event regimen consumed the most calcium
because of the 1,500-mg dose combined with the
highest adherence rate, but the trendwas not sta-
tistically significant. In the later phase in which
women chose their regimen, results were similar;
calcium consumption was lower among women

who chose the 2-event regimen and adherence
rates did not differ. Statistical results for this later
phase exploring women’s choices must be inter-
preted with caution given the wide range in
group sizes due to the self-selection that was in-
herent in giving women a choice.

Although the 2-event regimen was preferred,
switching to this regimen did not improve the ad-
herence rate, so mean daily calcium consumption
for the 20 women making this selection decreased
from 1,134.6 mg (6454.4) to 752.8 mg (6327.8).
Table 6 shows the trends in mean daily calcium
consumption between women’s assigned and
chosen regimens. Adherence was generally high,
thus most women consumed on average at
least 800 mg/d regardless of regimen type. Poor
adherers tended to choose the 2-event regimen
yet continued to struggle with adherence, yielding
< 500 mg daily consumption for 25% of this sub-
group. While some women reported that aspects
of regimens were difficult to adhere to, having
a choice of regimen did not substantially affect
adherence. All women who were assigned or
chose the 3-event regimen consumed on aver-
age at least 500 mg/d; most consumed at least
800 mg. Women selecting 3- and 4-event regi-
mens were already highly adherent with no no-
table side effects and believed the new regimen
with additional calcium would increase health
benefits.

At study end, almost all women were willing
to take calcium and IFA until delivery and three-
fourths chose the 2-event regimen. Five women

TABLE 5. One-Way ANOVA for Antenatal Calcium Supplementation Adherence Rate and Daily Calcium
Consumption, by Randomly Assigned Regimen (for 4 Weeks) and Chosen Regimen (for 2 Weeks) Among
Ethiopian Women in 2 Rural Districts (N=48)a

4-Event 3-Event 2-Event F2,45 P Valueb

Assigned regimen (weeks 0–4) n=15 n=17 n=16

Adherence rate, mean % (SD) 77.1a
(34.3)

83.4a
(14.1)

81.1a
(22.7)

.265 .768

Calcium consumption, mg/d, mean (SD) 1,156.4a
(514.5)

1,251.1a
(211.9)

811.3b
(227)

7.53 .002

Chosen regimen (weeks 4–6) n=5 n=9 n=34

Adherence rate, mean % (SD) 95.9a
(3.9)

80.1a
(23.1)

73.8a
(32.8)

1.248 .297

Calcium consumption, mg/d, mean (SD) 1,438.5a
(58.3)

1,200.9a
(347.1)

738b
(328.3)

15.66 <.001

Abbreviation: ANOVA, analysis of variance.
aGroups followed by the same letter are not significantly different in post hoc multiple comparisons with Tukey correction, P<.05.
b P value for overall ANOVA F-test.

Women on the
2-event calcium
regimen (1 g/d)
did not achieve
higher adherence
rates and
therefore
consumed
significantly less
calcium than
women taking
3 daily calcium
doses.
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were unwilling to continue calcium and 4 were
unwilling to continue IFA. Among women dis-
continuing calcium, 3 had low mean adherence
throughout the study (12%–46%); 1 woman was
100% adherent but had severe heartburn and
nausea; and 1 woman (87% adherent) felt she
had taken enough.

DISCUSSION
Hypertensive disorders in pregnancy are a leading
health problem in Ethiopia, and early screening
and prevention strategies are needed.51,52 In re-
sponse to WHO guidelines,7 our study explored
modifiable factors associated with adherence to
calcium supplementation and identified strategies
to optimize implementation of calcium with IFA
supplementation.

Women in Oromia, Ethiopia, found antenatal
calcium and IFA supplementation acceptable. All
participants were willing to try supplementation
and most adhered to calcium supplements at rela-
tively high rates over a 6-week period, after
receiving supplements and behavior change com-
munication to motivate and support adherence.
Perceptions of physical benefits and the need to
supplement poor diets weremotivating, and social
support and reminder materials helped to over-
come barriers and enhance adherence.

A comparison of our results with parallel
research in Kenya53 identified important similari-
ties and differences across settings. Calcium

consumption and adherence rates in Kenya were
generally lower. Most participants in Ethiopia
and Kenya (�75%) preferred chewable supple-
ments; however, in Ethiopia, the difference in
preference at the end of the trial was negligible.
Results in Ethiopia indicate that a sweet chewable
tablet did not strongly influence adherence and,
given the significantly higher cost, inclusion of this
option in programs is not warranted. However,
preferences are likely to vary by context.23,53

Side effects of calcium or IFA were widely
reported, yet only affected adherence for a sub-
group of the women, in contrast to the reported
impact of side effects (or fear of them) on IFA
adherence in previous Ethiopian studies.54,55

Counseling and regular follow-up visits as part of
the TIPs approach may have positively influenced
women’s adherence, especially given high levels of
trust in medical providers in Ethiopia.17 Women
who know the importance of IFA are more likely
to adhere21,54,56; however, our results and previous
formative research indicate that follow-up counsel-
ing to monitor adherence and address challenges
such as side effects is as important as initial educa-
tion.21 Utilizing extension officers as agents for
sharing information on antenatal supplements has
been recommended,21 and continued support of
the program could leverage their home visits and
trusted relationships to follow-up on supplementa-
tion.57 As in formative research,21 counseling on
supplements for prevention and as a dietary

TABLE 6. Trends in Average Daily Calcium Intake at 4 Weeks (Assigned Regimen) and 6 Weeks (Chosen
Regimen) Within Household Trials Among Participating Ethiopian Women in 2 Rural Districts (N=48)a

Assigned regimen
(weeks 0-4)

Chosen regimen
(weeks 4-6)

Calcium consumed,
mg/dc

4-event
(n=15),b

%

3-event
(n=17),

%

2-event
(n=16),

%

4-event
(n=5),
%

3-event
(n=9),b

%

2-event
(n=34),

%

<500 13 0 6 0 0 26

500 to <800 7 12 25 0 11 3

800 to <1,000 7 0 50 0 11 56

1,000 to <1,500 47 82 19 60 44 15

1,500 27 6 0 40 33 0

aCut-points based on 500 mg calcium per supplement.
b Because of rounding, percentages may not total 100.
c Estimated average requirement (800 mg/day) and recommended dietary allowance (1000 mg/day) for pregnant women aged
19–50 years based on Dietary Reference Intakes for Calcium and Vitamin D.50

Provision of
appropriate
counseling and
home-based
reminders can
potentially
motivate
adequate
adherence to
antenatal calcium
supplements
integrated into IFA
supplementation
regimens.
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supplement led to increased motivation and clari-
fied need for concurrent use of IFA for “low blood”
and calcium for “high blood.”

In light of expected low adherence to complex
supplementation regimens requiring women to
take pills 3 to 4 times a day, we anticipated that a
reduced supplementation schedule would be easi-
er to adhere to, such that calcium consumption
might be equivalent. Although most women
preferred taking 2 instead of 3 daily calcium supple-
ments, choice of dosing regimendid not significantly
affect adherence. In neither Ethiopia nor Kenya did
2-event regimens (1 g/d) increase adherence rate
enough to result in calcium consumption compara-
ble to regimens of 1.5 g. Research is lacking on the
minimum effective dose for preventing preeclamp-
sia. Some evidence suggests low-dose calcium
supplementation (<1 g/d) can reduce pregnancy-
induced hypertension risk,8,36,58 even with supple-
mentation of �600 mg/d, which is lower than the
mean calcium consumption for the 2-event regimen
in this study. Thus, while women understandably
prefer a 2-event regimen, additional randomized
controlled trials (such as ongoing trials in India and
Tanzania)59 are needed to assess whether it results
in consumption levels adequate to reduce pre-
eclampsia risk. Women’s choices might change if
counseled that the 3-event regimenwould be signif-
icantly more effective.

If a 3-event regimen (1.5 g/d) is necessary to
reduce preeclampsia risk, it is important to consid-
er how to overcome barriers to calcium supple-
ment adherence that were the most limiting for
the midday dose when women were engaged in
activities or outside the home. Health workers
need to be aware that taking supplements 3 to
4 times daily is difficult, and discussing adherence
strategies (especially for remembering when out-
side the home) is as important as discussing regi-
men and side effects during counseling. Women
reported using the reminder calendar as a visual
cue, and frequent follow-up visits helped them ad-
here. Other counseling messages women found
useful included placing supplements in a visible
location, taking supplements during routine events
(e.g., mealtimes), and asking for support from rela-
tives, as found previously.17,53 In this study, famil-
ial support, such as provision of simple reminders,
encouragement, and bringing supplements and
water, was the largest facilitator of adherence and
is described in detail elsewhere.43Other studies rec-
ommend active involvement of family members to
enhance adherence to micronutrient supplements
and improve maternal diet.26,43,60

The Ethiopian government has highlighted
prenatal calcium supplementation in national
health policy, but it has yet to be implemented as
a part of ANC.61 Our research suggests the impor-
tance of targeting communities, not just pregnant
women and their families, when expanding ante-
natal supplementation programs. Over 40%of the
samplementioned stigma due to pills being associ-
ated with HIV/AIDS or concern that supplements
cause excessive fetal growth and difficult deliver-
ies, beliefs noted previously in Ethiopia.17,21,55

Discouragement often came from individuals not
typically targeted for antenatal supplementation
counseling, including extended family members,
neighbors, and other community members. Broad
community-level sensitization on calcium and IFA
supplementation could help normalize takingmul-
tiple tablets during pregnancy as a preventivemea-
sure, particularly where preeclampsia is not well
known.21 Community-based mobilization to pro-
mote IFA supplementation has been successful
elsewhere.62

The level of calcium supplementation must be
considered in relation to dietary calcium intake
during pregnancy. In Ethiopia, dietary calcium in-
take during pregnancy is often low.63 However,
dietary intakes are variable such that the preferred
2-event regimen could be sufficient for some
women to meet requirements, and higher doses
could exceed the tolerable upper intake level.64

Programs that strengthen dietary quality and di-
versity should also be considered and, if feasible,
may be more sustainable. Consumption of teff, a
common local grain,65 and diverse diets66,67 have
been associated with anemia reduction in Ethiopia
and dietary diversity lowered preeclampsia risk in
other populations.68,69 Diversifying diet in addition
to IFA supplementation was associated with re-
duced occurrence of symptoms suggestive of pre-
eclampsia and eclampsia in India.70

Strengths and Limitations
The TIPs approach gathers data on emic views and
actual experiencewith antenatal supplements and
can provide effective guidance to strengthen nu-
trition programs.43,53,60 However, home delivery
of supplements, repeated counseling during house-
hold visits, and purposeful sampling limits general-
izability of the findings. This intensive model
facilitated in-depth exploration of the complex fac-
tors affecting acceptability and adherence, but
facility-level implementation research is needed to
determine feasibility and sustainability through the
health system in Ethiopia and in other contexts.

Strategies for
improving
adherence were
discussed during
counseling and
weremore
effective than
reduced dosage
for boosting
adherence.
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Researchers undertook a larger, facility-based
study in Kenya in order to further explore findings
from TIPs.71

Use of electronic monitoring in combination
with interview data to assess participants’ adher-
ence strengthened study conclusions. Agreement
between MEMS and self-report data varied across
the sample, so our report focused onMEMS adher-
ence data, which appeared to bemore accurate. For
example, most women whose adherence (mea-
sured by MEMS) was categorized as low or very
low or whose adherence decreased throughout
the study regularly stated that they never or only
rarelymissed a supplement and that taking calcium
was “easy.” MEMs allowed for cross-checking
against this self-report data. Upon further probing,
8 women reported different (and multiple) bar-
riers. Consistent overreporting of product use is
well documented72,73 and limits researchers’ ability
to accurately measure adherence.

MEMS also posed challenges. Despite inter-
viewer instruction, some women initially strug-
gled to open the MEMS cap resulting in husbands
helping with “practice openings.” For this reason,
electronic monitoring data were capped at 100%.
MEMS is limited as an effective monitoring tool
for dosing regimens that include separate pills for
more than one micronutrient. Thus participants
were provided blister-packaged IFA separately,
and IFA adherence was not electronically
monitored.

Women’s reluctance to take calcium in public
may have been exacerbated by the large size of
the MEMS cap and instructions to travel with the
bottle rather than remove tablets for later dosing.
“Pocket dosing” facilitated taking a midday dose
but could have resulted in inaccuracies in MEMS
data. Additionally, knowing that pill-taking was
monitored may have increased adherence for
some.

Although regimens were assigned randomly,
the group assigned the regimen with only 2 pill-
taking events appeared to have lower rates of
food insecurity. One would expect that if this had
any effect, it would be to increase adherence, giv-
en that food insecurity wasmentioned as a barrier,
but we did not find higher adherence in this
group. Thus, the variation in food security does
not change our conclusion that reduced pill-
taking events did not result in higher adherence.

Finally, this study was conducted in an area re-
cently served by a maternal health intervention
that strengthened various services related to preg-
nancy care and IFA supplementation41; motivations,
preferences, and adherence to supplementation in

other less well-established program areas may reveal
different results.

CONCLUSION
To reduce preeclampsia and anemia, the WHO
recommends antenatal calcium and IFA supple-
mentation in populations with low dietary intake.
Concurrent antenatal calcium with IFA supple-
mentation was acceptable for most women in this
setting, even in the context of negative communi-
ty perceptions of pill-taking and low IFA use be-
fore the study. Women were eager for extensive
information about supplementation and motivat-
ed by knowledge about health benefits of calcium
and IFA. Social support, regular counseling ad-
dressing key barriers, and home-based reminders
facilitated calcium adherence. Due to the com-
plexity of the prenatal calcium regimen in the
WHO guidelines (1.5 g/d in 3 doses with separate
IFA administration), we compared adherence to
simpler regimens. Calcium adherence did not dif-
fer across regimen; thus, a regimen of fewer calci-
um doses (1 g/d) that women preferred resulted in
lower calcium intakes. A regimen of 3 doses of cal-
cium (1.5 g/d) simplified to allow co-consumption
with IFA resulted in over 80% of the women con-
suming 1,000 mg or more daily. This approach is
recommended, pending further research to identi-
fy theminimal effective dose to reduce preeclamp-
sia risk. Determining the feasibility of integrating
calcium into existing antenatal IFA supplementa-
tion programs and achieving high levels of adher-
ence requires further implementation research
within health systems, but results indicate high ac-
ceptance of calcium supplementation in this context.
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ORIGINAL ARTICLE

What Makes a National Pharmaceutical Track and Trace
System Succeed? Lessons From Turkey
Koray Parmaksiz,a Elizabeth Pisani,a,b Maarten Olivier Koka,c

Key Findings

n Turkey implemented the world's first full
pharmaceutical track and trace system.

n Its success depended on 4 factors:

* Political determination
* Industry incentives
* Reimbursement linked to verified dispensing
* Flexible implementation

Key Implications

n Policy makers should perform a systemic analysis
of market, political, economic, technical, and legal
factors before implementing any pharmaceutical
track and trace system.

n To achieve the intended outcomes, system design
must align with the goals of implementation (e.g.,
to tackle fraud, reduce falsified medicine, minimize
shortages). The system must be feasible in the
local political and economic context.

ABSTRACT
Background: Track and trace systems are increasingly being
implemented as a technological solution to secure pharmaceutical
supply chains. Turkey was the first country to implement a full
pharmaceutical track and trace system throughout the entire reg-
ulated domestic supply chain. This article explores the emergence
and functioning of this system and the consequences for substan-
dard and falsified medicine with a focus on the underlying politi-
cal and economic factors.
Methods: This study uses an explanatory case study approach
that combined interviews with purposefully selected key infor-
mants and document analyses.
Results: The main drivers for implementing the pharmaceutical
track and trace system in Turkey centered on the elimination of
reimbursement fraud and the prevention of falsified medicine in
the regulated supply chain. Although stakeholders experienced
both physical and software-related problems in implementation,
the alignment of incentives of all stakeholders with the power of
the state, along with leeway for adaptations, ultimately resulted
in a successful process. This track and trace system provides a
clean regulated supply chain, minimizes reimbursement fraud,
facilitates fast market recalls, and can flag likely medicine
shortages. Staff previously engaged in pharmacy inspections
now concentrate on ensuring production quality, which reduces
the risk of substandard medicines.
Conclusions: In Turkey, 4 factors drove the successful implemen-
tation of pharmaceutical track and trace: the political determina-
tion to eliminate reimbursement fraud, a large pharmaceutical
market dominated by a single payer, medicine reimbursement
being contingent on verified dispensing and prescription, and
flexibility to adapt the system according to the needs of stake-
holders during implementation.

INTRODUCTION

Track and trace systems are logistical technologies
that enable localizing and following a product

throughout a supply chain1; they are used in many sec-
tors, including aviation and retailing.1,2 In 2012, Turkey
became the first country in theworld to implement a full
track and trace system to secure its domestic pharmaceu-
tical supply chain. A growing number of countries are
now following suit. Argentina and Saudi Arabia are
among the countries that have already put such a system
in place, while other countries, including China, the
United States, and European Union (EU)member states,
are currently in the process of implementation.3–5
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For pharmaceuticals, 2 track and trace systems
dominate. The first, known as a “point-of-
dispense check” system, validates medicine
packages at the points where they are dispensed
to patients (e.g., pharmacy or hospital) with the
code assigned during the manufacturing process.
Other transactions (e.g., between wholesalers
and distributors) are not systematically recorded.3

The European Medicines Verification System,
implemented by the EU in February 2019 as part
of the Falsified Medicines Directive, provides an
example.4 This system allows for verifying the au-
thenticity of the product, but not for tracking the
product throughout the supply chain.1,4 The sec-
ond track and trace system, often referred to as
full track and trace, validates a medicine package
at every stage of its journey through the supply
chain. This system is in use in Turkey.4 Although
the full track and trace system is more complex to
implement, it provides additional potential bene-
fits to those of the point-of-dispense check system.
These benefits include real-time tracking through-
out the entire supply chain, stockmanagement for
timely detection and prevention of stock-outs, tar-
geted product recalls, and reduction of reimburse-
ment fraud, theft, and medication errors.1,6–9

Recent studies show that the opportunity to
enter the pharmaceutical supply chain differs be-
tween substandard and falsified medicines. Sub-
standardmedicines,which are defined as authorized
products that fail to meet quality standards, enter
the supply chain throughmanufacturers whomight
sacrifice quality to maximize profits.10,11 Falsified
medicines, which have a deliberately misrepre-
sented identity, composition, or source, are often in-
troduced by criminalswho see amarket opportunity
when shortages of quality and affordable medicine
occur in the regulatedmarket.9,11

Turkey began with a point-of-dispense check
system known as Ilaç Takip Sistemi (ITS) in 2010,
before introducing full track and trace in 2012.3,8

From the start, all medicines sold in Turkey had
to be equipped with a DataMatrix code, which
is a 2-dimensional barcode. A DataMatrix code
contains information on the Global Trade Item
Number, a serial number, an expiration date, and
a batch number, which enables tracking the histo-
ry and location of each medicine through the sup-
ply chain.12,13

Implementing New Technologies
In this case study, we draw upon insights into the
implementation of new technologies, which are
based upon the rich literature on technological in-
novation. First, technological changes do not take

place in a vacuum; they are embedded in dynamic
and complex systems and are shaped by social, po-
litical, and economic factors. Therefore, when an-
alyzing the implementation and functioning of
new technologies, one must consider the context
in which they are embedded.14–16

Second, initiation or successful implementa-
tion of technological change is often contingent
on the determination of key actors to solve a per-
ceived problem. The process of problematization
and the emergence of a relative consensus about
the nature of a problem are important first steps
in aligning the incentives of all parties playing a
key role in implementing the new technology.17

Third, implementation and innovation are in-
timately and reciprocally connected, whichmeans
that innovations transform during implementa-
tion.18 As a result, the technology that ultimately
gets implemented often deviates from the initial
plan. These adaptations, which are often omitted
in retrospective accounts about the success of a
technology, enable a certain system or technology
to operate successfully within its specific context.
Overlooking these adaptations undermines the
successful reproducibility of technological innova-
tions. In addition, adaptations enable different
actors to assign different roles to the technology
that are not limited to the official function of the
technology.19 This results in unforeseen outcomes
of the technology that are valuable to capture in
order to reach its full potential.

Although Turkey was the first country to im-
plement a full track and trace system, neither
how the country achieved this significant feat nor
what made it possible has been closely investigat-
ed. The aim of this study was to gain insight into
political and economic factors that drove the im-
plementation of the pharmaceutical track and
trace system in Turkey. We paid special attention
to the consequences of the system for substandard
and falsified medicines. Insights from our study
may provide valuable knowledge to other coun-
tries aiming to implement pharmaceutical track
and trace systems and may contribute to the un-
derstanding of implementing large technological
systems in the health sector.

METHODS
Study Design
For this qualitative case study, document analysis
and semistructured interviews were carried out.
We used an explanatory case study approach, the
main purpose of which was “to explain how and
why some conditions came to be.”20 Such an
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approach allows for investigating underlying fac-
tors that are often too complex to be captured by
surveys or other quantitative measures alone.21

We believe that a detailed understanding of the im-
plementation and adaptation of the pharmaceutical
track and trace system will provide valuable in-
sights into the complexities involved in implement-
ing such large-scale health technologies.

Study Participants
The study participants were 16 purposefully se-
lected key informants. Selection was based on
their knowledge and expertise in political and eco-
nomic factors influencing the emergence, imple-
mentation, and functioning of ITS. The aim of
purposeful sampling is to increase depth and
richness of the collected data by identifying and
selecting information-rich cases from different
perspectives.22,23 We sought to involve stake-
holders across the supply chain, together with in-
dependent experts, to achieve a comprehensive
evaluation of the pharmaceutical track and trace
system in Turkey. Backgrounds of study partici-
pants are shown in the Table.

Data Collection Methods
To prepare for interviews and to triangulate find-
ings, we reviewed relevant policy documents that
helped us understand the emergence, implementa-
tion, and functioning of ITS, such as regulations on
recall,24 labelling, package leaflets, tracing of hu-
manmedicinal products,13,25 and ITS guidelines.26

Semistructured interviews were carried out
between March and April 2018, using an

interview guide (Supplement 1). We obtained
written informed consent for interviews and
requested permission to audio-record them.
Three respondents refused to be audio-recorded,
so detailed notes were instead taken during these
interviews. Participants were anonymized using
identification numbers that were stored separately
from the study data. Interviews were conducted
both in English and Turkish and lasted between
60 and 120 minutes.

Data Analysis Methods
A constant comparative method of analysis was
carried out. This method involves an iterative pro-
cess, in which newly collected data in the form of
interviews were triangulated with existing data
from previous interviews, studies, or reports ob-
tained during literature research to inform subse-
quent data collection and verify findings.27 First,
the semistructured interviews were recorded
and transcribed verbatim. Then, if necessary, they
were translated into English. Interviewswere cod-
ed using a coding structure jointly developed by
the research team. This structure was based on
political and economic factors enabling market
opportunities for substandard and falsified medi-
cine, along with factors facilitating or obstructing
the implementation and functioning of track and
trace systems (Supplement 2). Emerging themes
and the analysis were discussed during 6 weekly
team meetings, until consensus was reached.
NVivo (12.0.0) was used as the qualitative data
analysis software.

RESULTS
Historical Developments and Pricing Policies
To provide the contextual background, we asked
participants to reflect on the historical develop-
ments of the health sector and the pharmaceutical
industry in Turkey. Until the early 2000s, Turkey
experienced several problems in the health sector,
including insufficient insurance coverage, poor
health outcomes such as life expectancy and ma-
ternal mortality, and relatively low governmental
health expenditure.

In addition, Turkey had 3 state institutions,
which are known by their Turkish abbreviations
SSK, BA�G-KUR, and Emekli Sandı�gı, providing
health insurance to different employment-based
groups. These institutions operated indepen-
dently, which resulted in high fragmentation of
service provision and restricted access to health
services28,29:

TABLE. Participants in the Qualitative Case Study of
the Pharmaceutical Track and Trace System in
Turkey, N=16

Participant Category No.

Pharmaceutical manufacturers 2

Wholesalers 1

Health care providers 1

Ministry of Health/regulators 3

Technical agencies

International organizations 1

Software developers 2

Associations/unions 3

Reimbursement agencies 2

Academics 1

Understanding
of the
implementation
and adaptation
of Turkey’s
pharmaceutical
track and trace
systemwill
elucidate the
complexities of
implementing
such large-scale
health
technologies.

We asked
participants to
reflect on the
historical
developments of
the health sector
and the
pharmaceutical
industry in Turkey.
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At that time about half of Turkey’s population, 50 per-
cent was covered under SSK, and the number of hospi-
tals those people could use was only 120. For the whole
of Turkey, can you imagine? Half of the population in
Turkey is doomed to only 120 hospitals.—Academic

After the national elections in 2002, the Jus-
tice and Development Party came into power in
Turkey. This was the first time a political party
with religious roots came into power as a single-
party government since the establishment of
the constitutionally secular Republic of Turkey.
Therefore, they had to establish political legitima-
cy among their citizens and the international
community. The government made a strong com-
mitment to universal health coverage as a way of
establishing political legitimacy among the coun-
try’s citizens and in the international community.
The government subsequently introduced the
Health Transformation Program in 2003 with the
aim to increase insurance coverage and financial
risk protection.

After 2006, the governmentmerged the 3 state
institutions providing health insurance to form
a single-payer institution, called Sosyal Güvenlik
Kurumu (SGK).30 Insurance coverage provided by
SGK increased access to health services in Turkey
considerably, resulting in a significant increase in
public health expenditure. In response, the gov-
ernment introduced price-cutting measures, such
as reference pricing in 2004 and global budgeting
between 2010 and 2012. Despite these measures,
manufacturers continued to supply the Turkish
market, mainly because increased access to health
services increased the overall volume of sales, cre-
ating a substantial pharmaceutical market that
manufacturers were not willing to give up:

There was not such a thing as convincing. The state is
not obliged to convince. The customer is king. “I pay the
money; I determine the conditions.” Turkey has such an
advantage. I buy more than 80 percent of the market.
They say: “If you are willing to give [medicines] under
these conditions, then you can give them. Otherwise,
I’m sorry, go sell them in another country, don’t sell
them to me.”—Multinational manufacturer

Respondents were asked if downward price
pressures incentivized manufacturers to cut cor-
ners, resulting in substandard medicines. Both
manufacturers and the Ministry of Health (MOH)
emphasized that the production or import of sub-
standard medicine in the Turkish market was very
unlikely because Turkey has well-defined legisla-
tion and regulations, including Good Manufact-
uring Practices (GMP), inspections, laboratories,

and a pharmaceutical track and trace system.
According to respondents, this strong regulatory
framework minimized the possibility of substan-
dard products on themarket, while enabling rapid
detection.

Pharmaceutical Track and Trace
An MOH official explained that before the intro-
duction of the pharmaceutical track and trace
system in 2010, quality assurance of medical pro-
ducts was mainly based on market surveillance
and inspections. When pharmacists, health pro-
fessionals, or others reported suspicions about a
product, the MOH might sample that product for
testing. This largely reactive system was time and
resource intensive.

Despite the successful pricing policies to re-
duce medicine prices, the state experienced signif-
icant losses due to fraud around 2007. Although
falsification and theft contributed to these losses,
all respondents indicated that the main reason for
the implementation of the pharmaceutical track
and trace system in Turkey (i.e., ITS) was the pres-
ence of “reimbursement fraud” or “barcode scam-
ming.” Prior to ITS, pharmacies had to cut out the
barcode of each product sold and put it behind the
invoice. The invoicewould then be sent to SGK for
reimbursement. However, this system was vul-
nerable to fraud, as seen in the following example:

I know your national identity number. I am a doctor
and I am writing the prescription to you, but you don’t
know that I am writing it. I give this prescription to the
pharmacy. And the pharmacy doesn’t sell the drug but
sells the barcode. It prints the barcode on the offset and
sticks that barcode behind that prescription or the in-
voice and sends it to SGK. Takes the money, but there is
no transaction or trade. I mean, nobody sells anything,
but gets the money from SGK. It is not a fraud to people;
it is a fraud to the government. —Technical agency
official

Respondents mentioned the existence of “print-
ing houses” exclusively printing these falsified bar-
codes to be reimbursed by SGK. This fraud was
estimated to account for US$1 billion annually.31,32

Implementation of ITS
To prevent reimbursement fraud, the government
decided to implement ITS. The first discussions
on ITS occurred in 2007, but it took 3 years to
convince and prepare stakeholders. The imple-
mentation took place in 2 phases to reduce imple-
mentation problems. A few months prior to the
implementation of the first phase, a short pilot
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study was done with a small number of pharma-
cies. Then, phase 1, which focused on the manu-
facturers and pharmacists, was introduced in
2010. These 2 stakeholder groups, which are the
front- and tail-end of the pharmaceutical supply
chain, were obliged to make sales notifications,
but wholesalers were not yet included in the sys-
tem. Respondents mentioned that the phase 1 sys-
tem, which corresponded to a point-of-dispense
check system, remained vulnerable to introduc-
tion of falsified medicines at points in the supply
chain where transactions were not tracked.

The initial implementation of phase 1 was
problematic because of the way in which the soft-
ware was developed. A single software engineer
who had little experience in building enterprise
systems was given the responsibility to create the
software. The system crashed shortly after phase
1 was launched in 2010 and the system then had
to be rebuilt from scratch by another person.
Respondents indicated that the political will and
determination of senior political figures were the
main driving forces for this project to succeed:

The undersecretary general called me to SGK, I was
shopping in my sportswear at that time. He told me:
“Okay, it is not important, come here!” I was running
in the hall of SGK and I opened the door of the meeting
room. I was sweating, in sportswear and I saw that
two ministers, two undersecretary generals, two vice

presidents, a lot of big guys were in the meeting room. I
was shocked. The undersecretary general said: “This is
the person I mentioned.” I sat between two ministers
and they asked: “The system crashed, what should we
do?” I told them: “First, accept it. In front of the news,
in front of the media, first accept it and postpone it.”
They said: “This is politics, we cannot do that. You
have 10 days, please make it work.” This is the Eastern
culture.—Technical agency official

Phase 2 was implemented in 2012. It can be
described as full track and trace, encompassing all
actors within the domestic regulated supply chain.
It was based on cross-checking movements of a
product between each actor by comparing sales
and purchase notifications. After phase 2, mainte-
nance and development of ITS came under the re-
sponsibility of another company and MOH. The
data on themedicines were pooled in a centralized
database managed by the MOH. A schematic rep-
resentation of the ITS workflow is shown in the
Figure.

Reaction to ITS
When ITS was first introduced, the expectations
on its feasibility varied widely between different
actors. Government institutions, including MOH
and SGK, were convinced that the system would
succeed, and that it would cut fraud and thus
expenses in the national health system. Manu-

FIGURE. Simplified Schematic Representation of the Workflow of the Full Pharmaceutical Track and Trace
System Used in Turkey
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facturers, however, did not think it was feasible.
No other country had successfully executed na-
tional track and trace, and manufacturers were
especially skeptical that it could be achieved in
the very limited timeframe envisaged by Turkish
politicians:

There was a thing like: “Well, it won’t be implemented
here anyways. It will fail. Let’s act as if we are comply-
ing to it, it won’t work anyways.” —Multinational
manufacturer

Industry was unhappy about having to bear
the costs of compliance. One manufacturer estimat-
ed that his company invested around US$5 million
in adding track and trace to their production
and distribution flow, and that amount did
not account for production losses. Another
manufacturer said that the costs were around
US$100,000 per conveyor belt. An additional
concern of manufacturers was the lack of ade-
quate equipment:

We invited the Germans and Italians, who were good in
machines. We talked to them. When we first bought it,
we were buying dreams. (. . .) The ones who were able
to convince you the most, you picked, because there was
nobody that could show you [how it would work]. —
Multinational manufacturer

Thewholesaler, who shared these initial doubts
and skepticism, explained that they invested
around 100 million Turkish Liras to implement
this system across Turkey.

The merger of the 3 state payers into a single
health insurer provided the state with consolidat-
ed buying power covering around 95% of the
market, which was sufficient to incentivize the
pharmaceutical industry to implement the system.
Manufacturers also saw a benefit in reducing ac-
cess to themarket for medicine falsifiers, thus pro-
tecting income and value.

The pharmacists included in our study indicat-
ed that they were most concerned about the in-
creased workload because each product had to be
individually scanned. Forgetting to do so could
have serious consequences for the pharmacists
during inspections.

With all these different interests, the challenge
of aligning personal and institutional incentives
was far greater than any technological challenge,
as an MOH official pointed out:

I can get four people from India who can build this
system in a short amount of time. The most crucial
part is aligning all stakeholders with the support of
the government.—MOH official

Implementation and Adaptation
Despite the phased implementation, stakeholders
experienced many implementation problems,
both physical and software related. In phase 1,
issues with software development and realistic
planning of the implementation process were expe-
rienced by manufacturers, wholesalers, and phar-
macists. Additionally, a manufacturer explained
that physically adapting the production lines to print
and scan DataMatrix codes turned out to be
challenging:

We experienced a lot of problems. The ink got wiped be-
cause it did not dry properly. Also, when the conveyor
belt was a bit skewed, the scanner could not read the
DataMatrix [code].—Multinational manufacturer

Existing production lines in factories were not
designed to be adapted, while new production
lines were not yet developed. In addition, manu-
facturers experienced problems with sales notifi-
cations. Originally, the DataMatrix code on each
secondary medicine package—the packaging
enclosing the primary packages (e.g., blister or
bottle)—had to be scanned individually, which
took time and resources. Therefore, manufac-
turers introduced a “minimum-order-quantity
system,” in which wholesalers were obliged to
purchase medicines in fixed amounts. This system
allowedmanufacturers to scan the DataMatrix code
on the tertiary packaging (i.e., the shipping-level
packaging surrounding the secondary packaging).

Similarly, changes were made to logistic units.25

The industry realized that the serial shipping con-
tainer codewasmore appropriate than the serialized
global trade item number, whichMOH initially pro-
posed. However, respondents pointed out thatMOH
was willing to modify the system accordingly:

The things that the authority sees from above and the real-
ity wework in at the operational level are different. . . .We
realized these things by experience. Therefore, things that
were written down in theory evolved towards the real-
ity of daily life in the end. Otherwise, if they did not
change, if the ministry of health did not take our feed-
back into consideration, this system would be a non-
operative system.—Multinational manufacturer

The wholesaler experienced similar implemen-
tation problems. Scanning the DataMatrix codes
and adapting conveyor belts proved challenging.
Also, staff needed to be trained to use the system
appropriately. Most of the problems experienced
by pharmacists related to software malfunction.
When the system was inaccessible, pharmacists
were not able to sell their products to patients. The
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problems were more acute in hospitals, where
scanners were often in short supply. Additionally,
hospitals buying common medicines in bulk found
it difficult to scan individual prescriptions because
the DataMatrix codes were not affixed to the
packages of pills given to the patients but were
only on the outer (or secondary) packaging, which
was often thrown away before medicines were dis-
pensed as individual patient prescriptions. As a result,
hospitals were making consumption notifications
instead of sales notifications.26

Although MOH was open and collaborative in
adapting the system according to the needs of
those involved during implementation, solving
practical problems remained largely the responsi-
bility of stakeholders.

Outcomes of ITS
Respondents indicated that implementing ITS has
had 5 main positive outcomes. First, reimburse-
ment fraud is highly unlikely to happen in the cur-
rent system. Successful fraud would require the
participation of a long chain of people, raising the
risk and reducing the reward for fraudsters.
Reimbursement agency officials added that fraud
cannot be reduced to zero but only minimized to
a certain level, which is believed to have currently
been achieved.

Second, ITS has largely eliminated falsified
medicines in the regulated domestic supply chain.
According to respondents, it is currently close to
impossible to sell falsified medicines to patients in
pharmacies and get reimbursement from SGK.
Medicines cannot be “injected” into the supply
chain at any stage other than by the manufacturer
or importer. The only possibility for selling falsi-
fied products to patients is through out-of-pocket
payments. However, since SGK provides compre-
hensive coverage to almost the entire population,
citizens have no incentive to look outside the
regulated supply chain or buy products out-of-
pocket. Respondents underlined that Turkey’s
health financing system, which reimburses phar-
macists for verified dispensing and prescriptions,
is central to the success of ITS. If pharmacists do
not scan the DataMatrix code at dispensing, which
serves to verify the authenticity of the product,
SGK will not pay them for the product. In the
case of a prescription medicine, SGK also verifies
the authenticated product with the patient’s med-
ical prescription before paying the pharmacist.

Third, respondents said that ITS has optimized
the recall process for products that are degraded or
show unwanted side effects. ITS enables quick and

targeted recalls of specific products. The sale of
suspect products can also be blocked within the
system byMOH officials,24 which prevents further
dissemination of poor-quality medicines and po-
tentially significantly reduces public health harm
caused by them.

Fourth, a mobile application of ITS, which was
launched in 2014, allows citizens to scan the
DataMatrix code of products. Citizens can imme-
diately check the legitimacy of the product and ob-
tain additional information, such as the expiry
date, price, and recall status. Also, side effects can
be entered in the application, which facilitates the
collection of pharmacovigilance data.

Fifth, since ITS registers sales throughout the
supply chain and eventual dispensing by outlet,
the system allows for closemonitoring ofmedicine
stocks by health authorities, as well as providing
inventory control for manufacturers, wholesalers,
and pharmacies.

Although ITS has had many positive out-
comes, respondents noted that ITS does not guar-
antee product quality. If a product has poor
quality at manufacture or import, it will continue
through the supply chain; careful tracking also
does not protect against degradation. However,
by reducing time spent on pharmacy inspections,
ITS allows the transfer of human resources to oth-
er quality assurance functions:

Before ITS, we had 3,000 inspectors [checking pharma-
cies]. After ITS, we have 100 inspectors. The other ones,
we didn’t fire them, the other ones are used inside a new
department which is GMP compliance, GDP [Good
Distribution Practice] compliance and they are taking
more samples from the market. They are going to the
manufacturing sites and inspecting for substandard
products. They are inspecting the active pharmaceuti-
cal ingredients. Now, they have time to inspect these
things.—Technical agency official

Although quantitative data are not available,
respondents reported that the tracking capability
of ITS in combination with sufficient and qualified
human resources has significantly increased the
possibility of detecting substandard and falsified
medicine.

Future Adaptations to ITS
Respondents suggested 2 potential improvements
to ITS. First, the scope of products given a
DataMatrix code should increase. Currently, al-
most all medicines under the responsibility of
MOH are obliged to carry a DataMatrix code, and
internet sales are prohibited. However, some
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products, such as intravenous and radiopharma-
ceutical products, active pharmaceutical ingredi-
ents, and personalized medicines compounded in
the pharmacy, are excluded from the DataMatrix
code requirement. In addition, products such as
vitamins and dietary supplements that are over-
seen by the Ministry of Food, Agriculture, and
Livestock are not included in ITS. Respondents
pointed out that falsification currently takes place
with over-the-counter products rather than pre-
scription medicine because inspections and regu-
lations are less rigid. Although the majority of
patients are aware that quality cannot be guaran-
teed, some products such as weight loss products,
sexual products, or dietary supplements are some-
times purchased on the internet.

Second, an MOH official mentioned that ITS
data could be used more effectively to prevent
shortages and stock-outs. Although the current
system is largely reactive,MOH aims to implement
a proactive alarm system that provides a warning
when the supply of a certain product goes below
a specific threshold in a particular area. Such
warnings will enable the system to procure medi-
cine more rapidly and to prevent drug shortages
more successfully.

DISCUSSION
Several countries and regions have attempted to
introduce full pharmaceutical track and trace sys-
tems. Turkey was the first to succeed. This study
aimed to elucidate the factors underpinning the
success of this technological innovation. We find
that the drivers of success were more political and
economic than technological.

China, which has considerable experience and
capability in implementing large technological
programs in its health sector, suspended plans to
introduce pharmaceutical track and trace in 2016
after facing considerable resistance frommedicine
manufacturers. Industry was concerned that the
linear barcode system proposed instead of a
DataMatrix code would create a large footprint
on the medicine package to capture the required
data. Further, there was concern that the require-
ment that all barcodes be printed only by the gov-
ernment would result in a burdensome and costly
procedure for manufacturers.33 As discussions
with stakeholders continue, the target data for im-
plementation has been pushed back to 2022.

The United States provides another example in
which difficulty in adequately aligning incentives
for all key actors has led to slow adoption of full
traceability. Industry has not fully complied with

the phased implementation foreseen in the 2013
Drug Supply Chain Security Act. Implementation
of the act is expected to take a full decade.4,34

How was Turkey, a middle-income country
with no great tradition of technological innova-
tion, able to succeed where others stumbled? The
most critical element was the combination of a
widely recognized problem and political determi-
nation to solve it.

The winners of the 2002 elections in Turkey
sought to establish political legitimacy through
programs that delivered benefits to a broad swath
of citizens. One of these benefits was universal
health coverage delivered through a single-payer
state institution. When high levels of fraud threat-
ened the sustainability of this coverage, politicians
threw their weight behind an ambitious technolog-
ical solutionwithin an improbably tight timeframe.

The state controlled access to a large and
expanding pharmaceutical market, and manufac-
turers who wanted to sell into that market had to
play ball. A generous benefit package greatly re-
duced out-of-pocket spending on medicines.
Together with a prohibition on internet sales of
prescription products, the benefit package re-
moved any incentive for patients to purchase pro-
ducts from the unregulated supply chain. At the
same time, the reimbursement system obliged
pharmacists to bow to the will of the government;
if they did not, they would not get paid. Together,
these factors allowed for the widespread adoption
of the system.

The successful implementation of the system
was underpinned by another key factor: a willing-
ness of the government, which was driving the
process, to support flexible and adaptive solutions
to problems identified during implementation.
These work-arounds were not just technical; like
all adaptive implementation, they also had a social
component, encompassing human actions and
relations.18 The Turkish state mainly focused on
facilitating the social component, while other
actors took responsibility for implementing the
technical components of ITS.

Turkey’s centralized database allowed for veri-
fying reimbursement data because its track and
trace database was linked to the database of SGK,
the single-payer state-owned reimbursement
agency. This process enabled reducing fraud dra-
matically.8 Centralized databases rely heavily on
the presence of sufficient technical capacity at the
central level. If this capacity is lacking, outsourcing
the development of the system to a software com-
pany, as in Turkey, might solve the problem, as
long as security and privacy concerns of
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stakeholders are addressed.4 In environments
without political power emerging from a single-
payer institution, the reimbursement landscape
might be fragmented. The reimbursement agen-
cies within a fragmented market, as well as the
pharmaceutical industry, might oppose sharing
and centralizing their competitive data more
strongly.35,36 In these circumstances, setting up a
distributed database that gives stakeholders more
authority over their data might be more feasible.
However, disadvantages of distributed databases
include difficulty in governing and adapting the
system because ownership of the data is not
centralized.4,8

To our knowledge, this study is the first to
evaluate the emergence, implementation, and
outcomes of ITS in Turkey, while focusing on the
underlying political and economic factors. Since
Turkey is the first country in the world to imple-
ment a full track and trace system, the implica-
tions of this study might be of particular interest
to countries aiming to implement similar track
and trace systems, including the EU member
states, China, and the United States.

Limitations
The findings of this qualitative study could be
strengthened through triangulation with quanti-
tative data on the quality of medicine in the
Turkish pharmaceutical market, the implementa-
tion costs of ITS, and the effect of ITS on public
health. However, attempts to verify estimates pro-
vided by respondents with quantitative data from
government or other formal sources proved un-
successful. Future studies on the cost effectiveness
of ITS might provide valuable insights.

For some categories of participants, we inter-
viewed only a single key informant. However, tri-
angulation of data provided by respondents from
different sectors (e.g., manufacturers, whole-
salers, technical agencies) in combination with
further triangulation from literature increases our
confidence in the validity and reliability of our
study data.

RECOMMENDATIONS
The outcomes of our study show 3 main implica-
tions for countries aiming to implement pharma-
ceutical track and trace systems.

First, a track and trace system should be seen
as a means to an end, rather than a goal in itself.
To function, it must be underpinned by well-
defined legislation and regulatory capacity, in-
cluding laboratories and frequent GMP and GDP

inspections. Without these, there is a risk of “gar-
bage in equals garbage out.” In that case, track and
trace may simply deliver a secure supply chain for
poor-quality products.

Second, the incentives of all the stakeholders
need to be aligned to successfully adopt the system.
The role of the state should not be underestimated.
It should both facilitate the implementation process
with its political power, as well as provide sufficient
leeway to adapt the system according to the needs
of stakeholders. Countries lacking powerful politi-
cal leadership might expect greater resistance to
implementing pharmaceutical track and trace sys-
tems from stakeholders. This resistance is especially
likely from stakeholders that bear the burden of
upfront investment in technology and those that
might benefit from gaps in the supply chain.

Third, countries/regions should aim to imple-
ment a full track and trace system. Although the
benefits of track and trace systems are not univer-
sal and rely on the nature of the pharmaceutical
system of the implementing country, point-of-
dispense check systems, which exclude wholesa-
lers and other middlemen, preclude some of the
more important benefits of full track and trace.
They do not provide data to flag regional
shortages. Further, because they do not allow for
traceability of products throughout the supply
chain, such partial systems limit the ability to re-
call products. As a result, falsified products might
circulate in a market for months without detec-
tion.3 This situation is especially true in the EU’s
complex single-market supply chains. Although
the European Medicines Verification System has
added an antitampering device to the outer medi-
cine package to prevent unlawful repackaging,
nonreimbursed or over-the-counter products will
remain vulnerable to falsification. Most impor-
tantly, in EU member states lacking closed supply
chains, patients might buy products online that
are less likely to be verified and may even be ex-
cluded from verification. Although accreditations,
domain name verifications, and logos for online
pharmacies exist, their effectiveness can still be
undermined by a lack of consumer awareness,
vulnerability to misuse, unavailability of certain
types of products at accredited online pharmacies,
and the attractiveness of cheaper options.37–39

CONCLUSION
Although track and trace systems are sometimes
presented as reproduceable technical solutions to
quality assurance in the supply chain, this study
shows that the main drivers of success for ITS in
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Turkey were highly dependent on the presence of
a specific set of circumstances. These included po-
litical determination induced by reimbursement
fraud, political power emerging from a single-
payer institution that generated a substantial
pharmaceutical market, reimbursement for veri-
fied dispensing and prescription, and flexibility to
adapt the system according to the needs of stake-
holders during implementation.

Despite ITS’s success in providing a clean regu-
lated supply chain, it represents only part of the
solution. ITS can only operate effectively if it is
embedded in a pharmaceutical market where all
legislative and regulatory components are in
place.
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Measuring Service Quality and Assessing Its Relationship to
Contraceptive Discontinuation: A Prospective Cohort Study in
Pakistan and Uganda
Karen T. Chang,a Nirali M. Chakraborty,a AmandaM. Kalamar,bWaqas Hameed,c Ben Bellows,d

Karen A Grépin,e Agha Xaher Gul,f Sarah E.K. Bradley,g Lynn M. Atuyambe,h Dominic Montagua

Key Finding
n Despite extensive coverage across structural

and process domains, social franchises found
that facility-level family planning quality metrics
were nonstandard and lacked consistent
associations with contraceptive discontinuation.

Key Implications
n Researchers should seek to harmonize and

simplify family planning quality measurement
tools to enable routine facility-level monitoring in
lower-resource clinics and community settings.

n Policy makers should consider the value of
comparable and generalizable metrics for
benchmarking performance of family planning
programming and contributions to population
well-being.

n Program managers should consider assessing
facility-level quality of care by monitoring data that
are simple to both collect and analyze and that
are shown to be associated with reproductive
health outcomes, including voluntary
contraceptive continuation rates.

ABSTRACT
Background: The quality of contraceptive counseling that women
receive from their provider can influence their future contracep-
tive continuation. We examined (1) whether the quality of contra-
ceptive service provision could be measured in a consistent way
by using existing tools from 2 large-scale social franchises, and
(2) whether facility quality measures based on these tools were
consistently associated with contraceptive discontinuation.
Methods: We linked existing, routinely collected facility audit
data from social franchise clinics in Pakistan and Uganda with
client data. Clients were women aged 15–49 who initiated a
modern, reversible contraceptive method from a sampled clinic.
Consented participants completed an exit interview and were
contacted 3, 6, and 12 months later. We collapsed indicators
into quality domains using theory-based categorization, created
summative quality domain scores, and used Cox proportional
hazards models to estimate the relationship between these quality
domains and discontinuation while in need of contraception.
Results: The 12-month all-modern method discontinuation rate
was 12.5% among the 813 enrolled women in Pakistan and
5.1% among the 1,185 women in Uganda. We did not observe
similar associations between facility-level quality measures and
discontinuation across these 2 settings. In Pakistan, an increase
in the structural privacy domain was associated with a 60% lower
risk of discontinuation, adjusting for age and baseline method
(P<.001). In Uganda, an increase in the management support
domain was associated with a 33% reduction in discontinuation
risk, controlling for age and baseline method (P=.005).
Conclusions: We were not able to leverage existing, widely used
quality measurement tools to create quality domains that were
consistently associated with discontinuation in 2 study settings.
Given the importance of contraceptive service quality and recent
advances in indicator standardization in other areas, we recom-
mend further effort to harmonize and simplify measurement tools
to measure and improve contraceptive quality of care for all.

INTRODUCTION

Quality of care has long been considered an impor-
tant factor influencing care-seeking behavior and

health outcomes.1 The inclusion of universal health cov-
erage (UHC) in the Sustainable Development Goals
highlights the need for not only expanding access to
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care but also improving the quality of care.2

Aligned with these goals, the Family Planning
2020 (FP2020) partnership aims to reach 120 mil-
lion additional modern contraceptive users by
20203,4 by helping partner countries to engage
new users and sustain voluntary contraceptive
use among the large number of family planning
adopters, particularly those at risk of discontinu-
ing use in the first year.5Womenwhowish to con-
tinue controlling their fertility but discontinue
contraceptive use are considered “in need” and
are more likely to have a mistimed or unwanted
pregnancy.6 Implicit in this goal is the idea that in-
tervening with improvements to quality of care
can decrease high discontinuation rates and ulti-
mately help women better realize their reproduc-
tive goals.5 Recent publications, including one by
several authors of this paper, have documented a
strong association between counseling quality,
measured by either the Method Information
Index (MII) or a variant and contraceptive contin-
uation.7–9 Consensus on how best to define and
measure facility-level quality of care in family
planning has not yet been reached, however, and
consensus is also lacking on the aspects of quality
that may be important for reducing the risk of dis-
continuation while in need.

The framework established by Donabedian10

in 1988 outlines how quality of care can generally
be defined and measured by linking structural
components of settings where care is provided
and processes of care provision to health out-
comes. Within quality assessment of family plan-
ning clinical care, the framework developed by
Bruce11 in 1990 identifies 6 components, includ-
ing choice of contraceptive methods, information
given to users, provider competence, client and
provider relations, recontact and follow-up
mechanisms, and an appropriate constellation of
services. With the above frameworks as a founda-
tion, quality assessment tools for family planning
quality of care have proliferated in the past 2 dec-
ades. At times, prior studies aiming to assess the
association between family planning quality of
care and contraceptive discontinuation have fo-
cused on specific quality indicators, such as clients
receiving their chosen method or high-quality
counseling, to represent one component of the
Bruce framework.12–14 Others have presented more
comprehensive constructs of family planning quali-
ty, developing a large set of indicators meant to rep-
resent all components of these frameworks and
relating these to contraceptive use or discontinua-
tion.15–17 Well-known national surveys supported
by the United States Agency for International

Development (Demographic and Health Surveys
[DHS], Service Provision Assessments [SPA]), World
Health Organization (Service Availability Mapping,
Service Availability and Readiness Assessment), and
many others18 have all incorporated indicators to
measure aspects of family planning quality. Studies
have also tried to use indicators available in these sur-
veys to assess the relationship between quality and
contraceptive use or discontinuation.19–23 Disparate
definitions of quality and different measurement
tools make it difficult to compare findings across
studies and to establish a consensus on the aspects
of quality that are important for reducing the risk of
discontinuation while in need.

In this study, we aimed to contribute to the liter-
ature on family planning quality of care in 2 ways.
First, we examinedwhether data routinely collected
from family planning facilities could be used to
measure structural and process quality of care in a
comparable way. We leveraged existing data in a
practical, field-guided approach, hoping to align
existing quality measurement tools with each
other and with a facility-level quality framework
(Figure 1). This framework, adapted from those
of Donabedian10 and Bruce,11 was developed
with input from a group of 19 experts comprising
family planning providers, academics, donors, and
research institutions convened at the Rockefeller
Foundation conference facilities in Bellagio, Italy,
in October 2015.24

To achieve this first objective,we examined tools
used by 2 of the largest global franchisors in family
planning, Marie Stopes International (MSI) and
Population Services International (PSI). Together,
these organizations delivered over 10.8 million
couple-years of protection in 2014.25 Both are con-
sidered social franchises: networks of private health
care providers, connected through agreements to
provide socially beneficial health services under a
common franchise brand often with the goal of in-
creasing the availability, affordability, and quality
of services. In such arrangements, the franchisor
typically provides training, commodities, and qual-
ity assurance, while the franchisees agree to
provide franchised services, undergo audits, and
adhere to price ceilings.26 Both MSI and PSI pro-
vide extensive training and technical support to
family planning providers in their networks to en-
sure a standard set of high-quality services. Both
franchises also use robust quality assessment tools
to monitor the performance of private medical
practitioners.We categorized items from each fran-
chisor quality assessment audit tool into one of the
6 domains representing structural and process
indicators, hoping that the disparate tools could
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be aligned—and potentially streamlined—in a way
that could reliably measure facility quality.

Second, we tested whether these harmonized
facility indicators are related to service outcomes
indicative of quality care by examining the rela-
tionship between the facility quality measures
and contraceptive discontinuation while in need.
For this objective, we linked the facility quality
measures with data from clients of MSI and PSI
clinics collected in a 12-month prospective cohort
study of family planning clients in Pakistan and
Uganda. The client study is described briefly in
the current article and fully in Chakraborty et al.7

We used these linked data to assess whether
the facility-based quality domains are associated
with contraceptive discontinuation while in need
among franchise clients in Pakistan and Uganda.
Our goal in conducting this study was to find a
streamlined set of comparable indicators linking
facility quality of care to service outcomes. Such
indicators would enable not just franchisees but
also clinics with more limited resources, including
those in the public sector, to monitor and improve
family planning service quality.

METHODS
Study Design
Contraceptive method discontinuation data were
collected longitudinally in Pakistan and Uganda
using a prospective cohort design. Pakistan and
Uganda were selected due to the high levels of
unmet need for family planning and the presence
of a strong research partner in each country. This
study was conducted in collaboration with PSI’s

Ugandan partner PACE-Uganda, which operates
the ProFam franchise, and Marie Stopes Society
(MSS) in Pakistan, which operates the Suraj fran-
chise.26 By leveraging existing social franchises
with high client volumes, we were able to quickly
recruit a large number of women and to obtain
data on quality of services delivered at health facil-
ities in our sample.

Facility Selection, Eligibility, Recruitment, and
Follow-up
A detailed description of facility selection, eligibil-
ity, recruitment, and follow-up can be found else-
where.7 In brief, 75 Suraj social franchise centers
and 30 ProFam clinics were sampled in Pakistan
and Uganda, respectively. Women visiting these
facilities were eligible to participate in this study
if they had received a modern family planning
method (male/female condom, pill, injectable,
implant, intrauterine device, or emergency con-
traceptive) during the current visit and were
(1) first-time users (defined as using contraception
for the first time in their life), (2) current users
switching to a different modern method, or
(3) previous users with a 3-month or longer lapse
who were returning to use. Women returning for
resupply of a current method were not eligible for
the study. Additionally, to be eligible in Uganda,
women needed at least onemobile phone number
at baseline for follow-up interviews.

Recruitment and baseline data collection took
place in Pakistan fromDecember 2016 to February
2017 and in Uganda from February to April
2017. In both countries, women leaving a study
clinic were approached and screened for eligibility

FIGURE 1. Adapted Facility-Level Quality of Care Framework

Our goal was to
find a streamlined
set of comparable
indicators linking
facility quality of
care to service
outcomes.
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for the study. If eligible, they were invited to par-
ticipate in the study, asked to provide written in-
formed consent, complete an exit interview, and
also provide information to allow them to be
contacted 3, 6, and 12 months after the visit. In
Uganda, the women were also consented for
follow-up at 9 months.

Data Management
Facility-Level Variables
Health facility quality data were obtained from
routine facility audit data sources from each social
franchise organization. In Pakistan, continuous
review processes including internal audits con-
ducted by country programs as well as annual ex-
ternal assessments are completed using the MSS
Quality Audit (QA) Checklist. This checklist
includes a total of 305 indicators related to the
full range of modern family planning services.
Each item is scored as follows: 0, standard not in
place; 1, standard partially achieved; or 2, stan-
dard fully achieved. The most recent QA data col-
lected within 1 year of the start of enrollment for
each clinic was used in this study. Variables in the
MSS QA Checklist related to sterilization were ex-
cluded from the analysis because only women
adopting reversible modernmethods were eligible
for inclusion. In this analysis, 215 facility quality
variables were included. Additional non–family
planning service delivery items in the checklist
that were excluded in this analysis include those
related to cervical cancer screening, postabortion
care, and administrative support variables.

In Uganda, both annual internal audits and ex-
ternal audits at 2-year intervals are conducted us-
ing the PSI QA Family Planning Scorecard. This
tool includes 5 QA standards and 21 indicators re-
lated to family planning services. Each item is
scored as follows: 0, not acceptable; 1, competent;
or 2, proficient. To ensure completeness of facility
quality data for use in this study, QA assessments
were conducted as part of study within 3 months
of the start of enrollment. One of the 21 indicators
from the PSI QA Family Planning Scorecard is
evaluated at the national level and is not facility
specific. Therefore, only 20 variables were includ-
ed in this analysis. PSI also uses a number of
checklists used to evaluate direct service provi-
sion, including infection prevention, client priva-
cy, and continuity of care, that were not included
in this analysis.

Client-Level Variables
A woman’s age was categorized as 15–24 years,
25–34 years, or 35þ years, and her primary

baseline method was categorized as a short-acting
versus a long-acting method. A household’s rela-
tive wealth was assessed using an asset index gen-
erated from the EquityTool, which makes use of a
shortened list of country-specific assets bench-
marked to themost recent DHS from each country
(2012–2013 in Pakistan, 2016 in Uganda).27

As in the MII-discontinuation analysis,7 the
event of interest was discontinuation of a modern
reversible method while in need, defined as a
woman stopping contraceptive usewithout the in-
tent to become pregnant while at risk of unwanted
pregnancy.28 Specifically, women were classified as
discontinuing while in need of contraception if they
self-reported stopping use of a modern method due
to pregnancy (contraceptive failure), health con-
cerns or side effects, desire for a more effective or
convenientmethod, lack of continued access, finan-
cial reasons, or having a partner or family member
who opposed further use. Women who reported
one of these reasons for discontinuation at any of
the follow-up interviews experienced the event
and received no further follow-up. The definition of
discontinuation while in need is related to, but dis-
tinct from, the concept of having an unmet need
for contraception.Womenwho switched to another
modern method were considered continuous mod-
ern method users. Those who reported stopping a
previous method and starting a new modern meth-
od in the time between their previous and current
visits were also considered continued users, regard-
less of the gap in time between stopping and starting
their methods. Women who were lost to follow-up
were right censored and assumed to be no different
from those who remained in the study. Time to dis-
continuation was measured in days and treated
as a continuous variable. In our analysis, although
the maximum allowable time of follow-up was
360 days in Pakistan, time in Uganda was truncated
to 300 days because no events took place in the final
60 days of the reporting period.

Treatment of Missing Data
Facility-Level Variables
In Pakistan, 38% of facility variables included
values that were not observed and not applicable.
To avoid dropping facilities from our analysis,
observations thatwere not observed or not applica-
ble were set to the mean of all other observations
available for each variable. InUganda, 10%of facil-
ity variables had missing values. Similarly, facility
observations that were missing were assigned the
mean of available observations for each variable.

Discontinuation
while in needwas
defined as
stopping
contraceptive use
without the intent
to become
pregnant while at
risk of unwanted
pregnancy.
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Client-Level Variables
Complete baseline information was available for
all women who were enrolled in the study. No
dates of discontinuation were missing in Pakistan.
In Uganda, for 12% of women who discontinued
while in need, the date of discontinuation was
missing or set to missing if the reported date fell
outside 2 adjacent rounds of follow-up. Imputed
dates were generated by randomly selecting a
date between the 2 adjacent rounds of data collec-
tion for the woman. Of the 77 women in Uganda
who reportedmethod discontinuation, 5weremiss-
ing a reason for discontinuation, and we assumed
they discontinued while in need. Of those who dis-
continued in Pakistan, all provided a reason for
discontinuation.

Analytic Methods
Analysis of Facility Quality Variables
The aim of the analysis of facility quality variables
was to categorize items from each franchisor quali-
ty tool into 1 of the 6 domains of interest, repre-
senting structural and process indicators of quality
in the adapted framework (Figure 1). These
domains include readiness for choice, readiness for
management support, client-centered readiness,
interpersonal skills, information provision, and
technical competence. Readiness for choice mea-
sures the availability of contraceptive methods and
tracer equipment. Readiness for management sup-
port includes having documentation of provider
qualifications, training plans, and supervisory struc-
ture. Client-centered readiness refers to having the
infrastructure that ensures privacy and confidential-
ity and the tools that help clients identify their
preferred method. Interpersonal skills center on en-
couraging a positive relationship between clients
and providers and ensuring clients are treated with
dignity and respect. Information provision refers to
the information exchanged between clients and
providers that helps clients choose and use their
contraception method, including information about
advantages, disadvantages, and side effects of their
chosen method as well as the alternative methods
that are available. Technical competence involves
adherence to quality standards, such as providers’
demonstrated competence in clinical techniques
and ability to followprotocols and employproper in-
fection prevention techniques.

Analysis of facility-level variables was limited
by the low facility to variable ratio, especially
in Pakistan where we had only 75 facilities and
215 variables. This made collapsing variables into
composite indicators a necessary first step in our

analysis of facility quality data in Pakistan. A re-
view of all 215 variables in a qualitative assess-
ment of their importance to family planning
quality led to the elimination of 27 variables.
Examples of variables eliminated at this stage in-
clude those related to the exterior condition of
the building and having a storage place for clients’
belongings. Additionally, 18 variables did not vary
across the facilities and were excluded from the
analysis. In creating composite indicators, concep-
tually related sets of variables were grouped to-
gether and tested to see if they reached a
threshold of a>.65 for internal consistency. In
this step, 154 individual variables were collapsed
into 20 composite variables using facility quality
data from the 75 facilities that participated in the
study. In addition to these composite variables,
16 individual variables were retained in the
Pakistan analysis, resulting in a total of 36 vari-
ables. In Uganda, 1 variable assessed the program
only at the national level rather than facility-
specific assessments and was dropped from the
analysis. The remaining 20 individual variables
were not collapsed into composite variables in
Uganda.

Following the creation of composite indicators
in Pakistan, the analytic steps taken for each coun-
try were similar. In both countries, items were
assigned a priori to 1 of the 6 domains of our
adapted quality of care framework. Factor analysis
with orthogonal rotation was initially attempted
in both study settings.29 However, items did not
group together into domains that were meaning-
ful or actionable. Therefore, a priori assignments
of items to domains were used to group variables
within a domain together based on an alpha great-
er than .65. If internal consistency of these a priori
groupings fell below .65, the variable with the
highest alpha consisting of all but the one item,
suggesting poor fit with all other items, was re-
moved from the grouping. In this case, the vari-
able was then included separately in the model.
Supplement 1 describes the types of variables in-
cluded in the 6 quality domains in each country.

Analysis of Relationship Between Facility Quality
and Contraceptive Discontinuation
To assess whether facility quality and discontinua-
tion were correlated, we used survival analysis
and Cox proportional hazardmodels with a shared
frailty term to account for clustering by facility.30

The shared frailty termwas significant in our anal-
ysis of data from Pakistan and not significant in
Uganda. Therefore, in our analysis of Uganda

Items from each
franchisor quality
tool were
categorized into
1 of 6 domains of
interest,
representing
structural and
process indicators
of quality.
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data, we employed robust standard errors in the
Cox proportional hazard models. Discontinuation
rates were estimated from Kaplan-Meier survival
curves. Both univariate models with each individ-
ual domain and amodelwith all 6 quality domains
were run. In the full model with all 6 domains,
multicollinearity between domains was assessed
using variance inflation factors. Domains with a
variance inflation factor greater than 4 were re-
moved from the full domain model. We tested po-
tential time-invariant covariates in each country
including age, relative wealth group, parity, edu-
cation, method type at baseline (short or long act-
ing), and user type at baseline (first time user,
returning to contraception after a lapse in use,
method switcher). Regression models incorporat-
ed the Efron approximation for ties. We tested
assumptions of proportionality for each covariate
both graphically and numerically. Covariates that
were significant at P<.10 in either the unadjusted
univariate model, including a single quality do-
main, or the unadjusted full model, including all
6 domains, were considered for the final adjusted
model.Modelswere assessedusing a likelihood ratio
test and comparing Akaike information criterion
values. Results present the parsimonious Cox pro-
portional hazards model for both contexts, adjusted
for covariates thatmet significance criteria in at least
one country. Additional sensitivity analyses were
also completed to investigate the relationship be-
tween discontinuation and individual quality vari-
ables of interest, rather than domains, including
contraceptive availability, structural privacy, confi-
dentiality, and contraceptive counseling.

RESULTS
The baseline demographic and reproductive
health characteristics of the study participants
have been summarized elsewhere.7,31 In brief,
813 and 1,185 women were enrolled in Pakistan
and Uganda, respectively. Clients in Pakistan
were older, had higher parity, were less educated,
and belonged to lower relative wealth quintiles
compared with clients in Uganda. As described by
Chakraborty et al,7 important differences in the
method adopted at baseline were observed be-
tween the 2 settings. In Pakistan, 43.1% of clients
reported using the intrauterine device compared
with 23.3% in Uganda. No clients took up implants
in Pakistan, whereas 36.4% of clients took up an
implant in Uganda. In Pakistan, 24.5% of clients
sought an injectable compared with 28.3% in
Uganda. For the pill, 18.3% of clients in Pakistan
accepted it at baseline compared with 10.3% in

Uganda. Additionally, 14.2%of clients reported us-
ing male condoms in Pakistan versus only 1.8% in
Uganda. At the time of enrollment, the 75 facilities
in Pakistan had been part of the MSS franchise for
3 years on average, had 1 provider on site on
any given day, and had 22 clients per week. The
most qualified provider on site at the time of
enrollment was most frequently a lady health visi-
tor (45%), followed by a community midwife
(41%), and 76% of the facilities were owner oper-
ated. The 30 facilities inUganda averaged 4 years in
the franchise, had 1.7 providers on site on any giv-
en day, and had a client volume of 16 per week.
During enrollment, the most qualified provider
was most often an enrolled midwife (50%) or
registered midwife (23%), and most facilities
(80%) were owner operated.

Table 1 presents the summary statistics of the
6 domains of facility quality, according to country.

In Pakistan, technical competence had the
highest number of items, 11 (l=15.7, s=4.0, min=
3.6, max=21.5), followed by readiness for choice,
7 (l=12.2, s=1.9, min=5.4, max=14.0). The read-
iness for management support domain comprised
6 items, followed by client-centered readiness and
interpersonal skills (4 items each), and informa-
tion provision (3 items). The structural privacy
variable did not group well with variables in other
domains at an alpha level of .65, and it was includ-
ed in the Pakistan model separately. In Uganda,
the structural privacy variable was included in
the client-centered readiness domain. Of the
20 items from the quality assessment checklist
included in this analysis, 7 items were grouped
into technical competence (l=11.8, s=2.4, min=
7.0, max=14.0) and 5 in readiness for management
support (l=8.9, s=1.8, min=5.0, max=10.0). Three
items were included in client-centered readiness,
4 items in information provision, and a single item
for readiness for choice. The quality assessment in
Uganda had no indicators related to interpersonal
skills. Compared with Uganda, Pakistan had a higher
number of items in each quality domain, except for
the information provision domain, where 3 items
were included in Pakistan versus 4 in Uganda.
Across both countries, themean and range of quality
scores in each domainwere proportional to the num-
ber of items it contained.We observed relatively low-
er variation in the scores in Uganda as opposed to
Pakistan.

Categorization of variables was influenced by
the number of available variables in the Pakistan
data, allowing for the creation of more specific
composite variables. For example, in Uganda, a
single indicator asks whether clients have access
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to a range of contraceptive methods. In Pakistan,
4 variables plus 3 composite indicators are includ-
ed in the same domain (Supplement 1). A com-
posite variable that relates to processes in place
for infection prevention consists of 4 input vari-
ables, and one related to structural aspects of in-
fection prevention (cleanliness, waste disposal,
hand washing facilities) comprises 12 input vari-
ables. Variables were not always categorized in
the same domain across the 2 countries. In
Uganda, the presence of infection prevention
equipment and supplies was assessed with the
presence of “required” medical equipment and
was categorized under the client-centered readi-
ness domain. Details on what constitutes required
equipment is not specified in the indicator.

Figure 2 presents the overall cumulative proba-
bility of women discontinuing use of their modern
method while in need in Pakistan and Uganda.
Discontinuation rates differed between the 2 coun-
tries, with a higher cumulative probability of
modern method discontinuation while in need
at 360 days of follow-up in Pakistan (12.5%), which
had a substantially greater proportion of short-
acting method users, compared with Uganda
(5.1%) at the end of 300 days.

The unadjusted and adjusted association be-
tween various domains of service quality and

contraceptive discontinuation is shown by coun-
try in Tables 2 and 3. Adjusted models included
only significant covariates. Model 1 assesses the
association between each domain of quality and
contraceptive discontinuation; Model 2 shows
the hazard ratios of each domain while controlling
for the effects of other domains of quality; and
Model 3 presents the effect of domains that were
significant in eitherModels 1 or 2 at the P=.10 lev-
el, adjusting for participants’ age and type of
method (short or long acting) adopted at baseline.

In Pakistan (Table 2), 3 of 6 domains and
the structural privacy variable demonstrated a sig-
nificant effect on contraceptive discontinuation:
interpersonal skills (hazard ratio [HR] Model1=
0.80; 95% confidence interval [CI]=0.69, 0.92);
technical competence (HRModel1=0.92; 95% CI=
0.86, 0.98); information provision (HRModel1=
0.79; 95% CI=0.68, 0.91); and structural privacy
(HRModel1=0.37; 95% CI=0.24, 0.57) (Table 2,
Model 1). Readiness for choice was marginally
significant (HRModel1=0.89; 95% CI=0.77, 1.03).
However, when all domains were included in
the model simultaneously (Model 2), none of
the quality domains exhibited any significant
association with contraceptive discontinuation,
except for the structural privacy variable, which
remained strongly associated with discontinuation

TABLE 1. Descriptive Statistics and Cronbach’s Alpha Scores for Each Facility Quality Domain in Pakistan and Uganda

Domain

Pakistan Uganda

Range Range

Score
Range

No. of
items
(N=36) Min Max

Mean
(l) SD (r)

Alpha
(a)

Score
Range

No. of
items
(N=20) Min Max

Mean
(l) SD (r)

Alpha
(a)

Readiness for choice 0–14 7 5.42 14.00 12.20 1.94 .70 0–2 1 1.00 2.00 1.50 0.51 n/aa

Readiness for management
support

0–12 6 1.77 11.83 8.02 2.88 .84 0–10 5 5.00 10.00 8.90 1.81 .89

Client-centered readiness 0–7 4 0.00 6.92 4.06 1.57 .66 0–6 3 3.00 6.00 5.07 1.17 .79

Interpersonal skills 0–8 4 0.67 8.00 5.49 1.94 .90 n/ab

Technical competence 0–22 11 3.64 21.53 15.69 4.01 .80 0–10 7 7.00 14.00 11.83 2.41 .83

Information provision 0–6 3 0.00 6.00 2.97 1.91 .97 0–8 4 1.00 8.00 6.20 2.02 .65

Structural privacyc 0–2 1 0.00 2.00 1.45 0.61 n/aa n/ac

Abbreviations: n/a, not applicable; SD, standard deviation.
a The structural privacy variable in Pakistan and the readiness for choice domain in Uganda each contained only 1 item; alpha not calculated.
bNo variables were grouped into the interpersonal skills domain in Uganda.
c The structural privacy variable did not group well with variables in other domains in Pakistan. In Uganda, the structural privacy variable was included in the client-
centered readiness domain.
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FIGURE 2. Cumulative Probability of Modern Method Discontinuation Among Women in Need in Pakistan and
Uganda

TABLE 2. Unadjusted and Adjusted Hazard Ratios for Discontinuation of Modern Contraception in Pakistan, by
Quality Domain

Unadjusted Univariate Model
Model 1

Unadjusted Full Model
Model 2

Adjusted Reduced Modela
Model 3

Facility Quality Domain HR (95% CI) P-value HR (95% CI) P-value HR (95% CI) P-value

Readiness for choice 0.89b (0.77, 1.03) .10 0.94i (0.81, 1.10) .43 0.92j (0.80, 1.05) .20

Readiness for management support 1.02c (0.90, 1.15) .77 0.91i (0.76, 1.09) .30

Client-centered readiness 1.14d (0.90, 1.44) .27 1.23i (0.92, 1.65) .16

Interpersonal skills 0.80e (0.69, 0.92) .002 0.97i (0.76, 1.25) .83

Technical competence 0.92f (0.86, 0.98) .008 1.00i (0.90, 1.11) .99

Information provision 0.79g (0.68, 0.91) .001 1.06i (0.79, 1.42) .72

Structural privacy 0.37h (0.24, 0.57) <.001 0.36i (0.18, 0.71) .003 0.40j (0.26, 0.61) <.001

Age category (35–49, ref) — —

15–24 1.96 (1.01, 3.78) .05

25–34 1.70 (1.02, 2.83) .04

Use short-acting method 1.80 (1.14, 2.86) .01

Abbreviations: CI, confidence interval; HR, hazard ratio; ref, reference category; SE, standard error.
a Adjusted for participants’ age and short-acting versus long-acting method use at baseline.
b Theta (shared frailty term): t=0.88, SE=0.33, P<.001.
c Theta (shared frailty term): t=0.99, SE=0.35, P<.001.
d Theta (shared frailty term): t=0.98, SE=0.34, P<.001.
e Theta (shared frailty term): t=0.68, SE=0.28, P<.001.
f Theta (shared frailty term): t=0.72, SE=0.30, P<.001.
g Theta (shared frailty term): t=0.63, SE=0.29, P<.001.
h Theta (shared frailty term): t=0.47, SE=0.23, P=.001.
i Theta (shared frailty term): t=0.44, SE=0.22, P=.001.
j Theta (shared frailty term): t=0.55, SE=0.27, P<.001.
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(HRModel2=0.36; 95% CI=0.18, 0.71) (Model 2).
These results remained consistent after controlling
for participant characteristics (not shown). In the re-
duced Model 3, with controlling for participants’
characteristics, structural privacy remained the only
significant predictor of contraceptive discontinuation:
a one-point increase in the score was associated with
a 60% lower risk of discontinuation.

In Uganda, none of the quality domains
showed any significant association with contra-
ceptive discontinuation in the univariate model
(Table 3, Model 1). With controlling for other
domains of quality (Model 2), the measure of
readiness for management support became signif-
icant, and remained significant when controlling
for participants’ age and type of method in Model
3: a one-unit increase in the score was associated
with a 33% lower likelihood of discontinuation.
Interestingly, when other domainswere accounted
for (Model 2), technical competency showed a
counterintuitively negative association with dis-
continuation: a one-unit improvement in the
technical competence score was associated with a
47% higher risk of discontinuation. However, this
relationship was only marginally significant after
the inclusion of age and type of method (HRModel3=
1.32; 95% CI=0.97, 1.78) (Model 3). It is worth-
while to note that 1 of the 7 variables in the techni-
cal competence domain is specific to long-acting
reversible contraceptive services and provision,

but the majority of discontinuation in Uganda was
among injectable users, making this association dif-
ficult to interpret.

Sensitivity analyses of individual quality vari-
ables of interest did not produce consistent results
across the 2 countries. Contraceptive availability,
defined as method availability on site or through
referral in Pakistan and having access to a range
of methods or information about where to obtain
amethod in Uganda, was not significantly associat-
ed with discontinuation in univariate analysis or
after adjusting for age and short-acting versus long-
acting method in either setting (Supplement2). In
Pakistan, (1) having a setting that offered client
privacy, (2) keeping client cases confidential,
and (3) counseling on key points, benefits, and
side effects of methods at baseline were each sig-
nificantly protective of discontinuation (1: HRadj=
0.38; 95% CI=0.25, 0.58), (2: HRadj=0.47; 95% CI=
0.29, 0.76), and (3: HRadj=0.49; 95%CI=0.32, 0.74),
respectively, controlling for age and method type.
However, in Uganda, none of these variables had
a significant relationship with discontinuation,
adjusting for age and method type (1: HRadj=
0.89; 95% CI=0.42, 1.88), (2: HRadj=0.73; 95% CI=
0.34, 1.59), and (3: HRadj=1.29; 95%CI=0.66, 2.51).

DISCUSSION
We approached this study with 2 objectives. First,
to determine if facility quality could be measured
in a consistent way using existing tools from

TABLE 3. Unadjusted and Adjusted Hazard Ratios for Discontinuation of Modern Contraception in Uganda, by
Quality Domain

Unadjusted Univariate Model
Model 1

Unadjusted Full Model
Model 2

Adjusted Reduced Modela
Model 3

Facility Quality Domain HR (95% CI) P-value HR (95% CI) P-value HR (95% CI) P-value

Readiness for choice 0.79 (0.42, 1.47) .46 0.59 (0.28, 1.23) .16

Readiness for management support 0.96 (0.82, 1.13) .64 0.60 (0.42, 0.86) .005 0.67 (0.51, 0.89) .005

Client-centered readiness 1.05 (0.78, 1.41) .76 1.30 (0.92, 1.82) .13

Interpersonal skills — — — — — —

Technical competence 1.07 (0.91, 1.25) .43 1.47 (1.07, 2.02) .02 1.32 (0.97, 1.78) .07

Information provision 1.03 (0.89, 1.18) .73 1.05 (0.87, 1.25) .64

Age category (35–49, ref) —

15–24 1.93 (0.62, 6.03) .26

25–34 2.54 (1.01, 6.39) .05

Use short-acting method 7.64 (3.91, 14.92) <.001

Abbreviations: CI, confidence interval; HR, hazard ratio; ref, reference category.
a Adjusted for participants’ age and short-acting versus long-acting method use at baseline.
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2 large international social franchise organizations
that provide millions of couple-years of protection
annually. That is, could we align structural and
process quality domains in a consistent way across
the 215 variables routinely collected in the MSS
Quality Audit Checklist and the 21 facility-level
indicators collected with PSI’s QA family planning
scorecard? Second, to understand which, if any,
aspects of quality as measured by these organiza-
tions are related to all-method discontinuation
while in need.

In this field-based approach, we chose to lever-
age 2 different existing quality measurement tools
to engender more confidence in potential find-
ings. If similar associations were observed using
tools of 2 large franchises, we may be more confi-
dent that those domains of quality matter in terms
of reducing clients’ risk of discontinuationwhile in
need. Beyond addressing the resource-intensive
requirements of existing quality measurement,
demonstrating a simple, robust measure to link
quality of care and access to services motivated
this study. Our rationale was that if similarities be-
tween the MSI and PSI measurement systems
could be identified, then quality measurement
may be done more efficiently by requiring only a
key set of important quality indicators for these
and other organizations with fewer resources.32

Furthermore, understanding if quality is related to
a service outcome, such as discontinuation, may
help draw attention and resources to quality mea-
surement in the public sector, where resources are
scarce, while achieving shared goals of improved
quality and reduced unmet need. We recognize
that receiving good quality of care is a human
right,33 and we aim to provide data that are action-
able to better guide programmanagers in choosing
which indicators to focus on.

Our study did not find similar patterns in
facility-level quality measures and discontinua-
tion between these 2 settings. In Pakistan, women
who received methods from facilities with higher
structural privacy scores were 60% less likely to
discontinue their methods, perhaps indicating
that having privacy to discuss any questions or
concerns about a method led to fewer concerns or
more satisfaction with it and thus lower discontin-
uation. Analysis of individual quality variables
demonstrated that structural privacy had a protec-
tive, but not statistically significant effect in
Uganda. Readiness for management support was
significantly associated with lower discontinua-
tion in Uganda, but not in Pakistan. And in
Uganda, technical competence was associated
with higher levels of discontinuation when other

quality measures were included in the model.
This finding may be related to interactions be-
tween the items used to measure quality, which
wewere unable to assess due to sample size limita-
tions. It may also be explained by the difference in
training between the providers in each country.
Athough the most common provider cadre in
Pakistan is the lady health visitor, who requires a
minimum of only 8 years of schooling to be eligi-
ble for training, franchised providers in Uganda
are secondary school or university graduates with
further qualifications. More highly trained profes-
sionals may be less likely to account for client con-
cerns. We also conducted sensitivity analyses to
test for associations between individual quality
items and discontinuation in case the domains
were masking an effect; however, we did not ob-
serve consistent relationships across the 2 settings.
Overall, we are unable to identify specific aspects
of structural or process facility quality between
the PSI and MSI tools that are consistently associ-
ated with continued contraceptive use, although
the finding on structural privacy is encouraging
and worthy of further investigation.

Comparisons between our findings and prior
research investigating family planning quality
and discontinuation are difficult because of the
wide variety of measurement approaches and
definitions of family planning service quality.18

Studies focusing on specific aspects of quality,
such as client choice of method or improved
counseling, reported significant positive relation-
ships with sustained contraceptive use.12–14 A
more comprehensive definition of quality was
used in studies conducted in Senegal and the
Philippines, where authors presented a single var-
iable combined from a set of dichotomous items
reflecting 5 different quality aspects, including
whether a client’s needs were assessed and
whether the client was provided information,
was offered a choice in method, was treated well
by her provider, and was linked to follow-up ser-
vices.15,16 Both studies reported significant posi-
tive associations between the combined quality
measures and continued contraceptive use; in the
Philippines, having received information on all
items versus none and having good versus poor in-
terpersonal relationswere each significantly associ-
ated with sustained modern contraceptive use.16

The authors explained that the selection of these
variables was informed by Bruce’s conceptual
framework.11 Two studies from the same project
in Kenya identified elements of quality using factor
analysis and investigated the relationships between
each element and current modern contraceptive

Wedid not find
similar patterns in
facility-level
quality measures
and
discontinuation
between the
2 study settings.
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use34 or discontinuation.8 Illustrative of how choice
in the measurement approach can affect the mea-
sures of quality, one study using the same survey
instruments and samples resulted in 35 indicators
of quality,34 and the other study used 6 domains of
quality in subsequent analyses.8 With an analytic
approach similar to that employed in this study,
Feeser et al.8 found that privacy and comfort, tech-
nical competence, and information provision were
significantly associatedwith lower discontinuation,
but a counterintuitive relationship existed between
client satisfaction and discontinuation.

Strengths of the current study were its pro-
spective, clinic-based design and the ability to
temporally establish the status of service quality
prior to clients’ decision to adopt a contraceptive
method. However, these strengths lead to difficul-
ties in making comparisons with other studies
from population-based surveys. For example,
quality of care is not the focus of large national
surveys, such as the DHS and SPA, and studies
that utilize these datasets must limit their defini-
tions of quality to the set of variables collected in
the surveys.17,19,20,22 Additional quality variables
may be of interest, but they are not collected in
such surveys. Such surveys are retrospective,
relying on self-reported contraceptive use months
or years later that is subject to recall bias.35

Furthermore, linking household survey partici-
pants to facilities typically requires making
assumptions about the facilities that participants
attended within a specific catchment area. In real-
ity, participants may have accessed other facilities
of an entirely different level of service quality, po-
tentially leading to tenuous conclusions about fa-
cility quality aspects that correlate with better
outcomes. Retrospective reporting of contracep-
tive use in surveys also lacks the temporal require-
ment of assessing quality before a participant’s
decision to adopt a contraceptive method.36

Other strengths of this study include the
follow-up of clients over 12 months, capturing
the period during which the highest rates of
discontinuation are expected to occur. Well-
organized social franchise networks and existing
infrastructure allowed for periodic follow-up visits
that minimized overall attrition rates in both set-
tings. Finally, the study leveraged existing quality
assessment tools routinely used by social fran-
chises. This approach provided a practical, and
not simply theory-driven, opportunity to investi-
gate whether tools currently being applied in
programmatic settings could be simplified and
streamlined for use in lower-resource facilities.
This study does not provide evidence for how the

tools can be streamlined, but it does suggest a need
for greater comparability of measurement be-
tween service providers.

We faced several challenges in our attempts to
align quality measures across settings with very
different user profiles, quality measurement sys-
tems, and numbers of quality-related indicators.
It is perhaps not surprising that the relationship
between the 215 indicators from 75 facilities in
Pakistan and discontinuation among older,
higher-parity women primarily using short-
acting methods is different from the relationship
between 21 indicators from 30 facilities in
Uganda and discontinuation among younger,
lower-parity, more highly educated women from
higher wealth quintiles who are primarily using
long-acting methods. Beyond the differences in
user profiles and the number of indicators, the
systems used for measuring quality between social
franchising organizations are quite different. Both
organizations have devoted significant financial
and human resources to establishing quality as-
surance systems and protocols, reflective of their
desire to ensure clients receive high-quality care.

Given the resource intensiveness of the cur-
rent tools used by organizations and the distinct
indicators of these tools, standard quality mea-
surement approaches could improve quality.
Franchises have agreed to standard indicators of
measurement in other areas (equity, impact, addi-
tional users).37 For quality, however, despite sig-
nificant internal and donor-funded investments,
organizations are not able to compare results, and
the process of prioritizing indicators for manage-
ment is unclear. In areas where a common mea-
surement approach has been advanced, as has
been done for equity, halo effects outside of the
franchise sector have been seen.38,39 We hope
this study contributes to ongoing discussions
about comparable qualitymeasures that eventual-
ly have an impact not only on franchises but also
on other private and public sector actors.

Limitations
Our study is limited by the lack of direct compara-
bility between the quality measurement tools in
these 2 study settings. Although intentional, the
use of program-specific tools meant that we need-
ed to pragmatically apply analytic techniques to
examine the differing quality measures. As noted,
we did not have a sufficient sample size to use
factor analysis, and thus relied on a theoretical ap-
proach to grouping variables into domains of qual-
ity. Franchised facilities, within a given setting, are
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also relatively homogenous, by design. The PSI
and MSS franchises have standards to adhere to,
limiting variability in our measurement of quality.
Finally, we assumed that quality assessments con-
ducted within the year prior to the start of the
study remained unchanged over the period of en-
rollment; however, it may be that quality had im-
proved over time. Despite these limitations,
however, we believe the findings are interesting,
and merit follow-up.

CONCLUSION
Understanding the role of quality of care in increas-
ing service use and improving health outcomes has
been an area of renewed research focus in recent
years,1 driven in part by the recognition that quali-
ty needs to be a key component of UHC.40 Many
assessments have used the Donabedian and Bruce
frameworks as starting points for understanding
family planning quality. However, translating these
frameworks into defined indicators for assessing
quality in family planning programs has been a
challenge.41 This challenge has underscored a
need for standardized and simplified family plan-
ning quality measurement.

This study did not produce consistent findings
across the 2 social franchise settings. We suspect
one reason for this lack of consistency is the over-
all high level of quality, which made variations
difficult to identify and correlations with better or
worse quality difficult to discern. Despite these
challenges, the findings from each site provide
insights into whether existing tools used in the
field can lead us to a common set of measures cor-
related with an outcome that is agreed to be mod-
ulated by quality.We conclude that such common
measures can be found and that discontinuation
while in need is the outcome researchers should
assess measures against. However, given the het-
erogeneity in the current quality measurement
approaches, further work is needed to harmonize
measurement tools and performance indicators
used by service delivery and research organiza-
tions. Although large donor-supported organiza-
tions can measure a wide range of aspects of care
to ensure quality provision, the same is not true
in most governmental programs, and in neither
context are measures often assessed against
changes in outcomes. To serve the needs of
resource-constrained providers, research in a het-
erogeneous array of facilities may advance the
field toward the simple standard measures needed
for programmatic purposes. Ultimately, effective

and pragmatic measurement of quality can make
significant contributions to population health in
the movement toward UHC.
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Factors AssociatedWith Delayed Contraceptive Implant
Removal in Ethiopia
Elizabeth Costenbader,a Alice F. Cartwright,b Misti McDowell,c Berhane Assefa,d Meza Yirga Tejeji,c

Eskindir Tenawc

Key Findings
n Women receiving implant insertion at the

community level were significantly more likely to
report keeping their implant for more than
3 years.

n Task sharing only implant insertion and not
removal services to community-based health
worker cadres may have inadvertently led to
extended implant use, particularly in rural areas or
areas far from facilities.

Key Implications
n Governments and program planners should

prioritize efforts to ensure that implant removal
services are available at the same health system
level as insertions.

n National stakeholders and implementing partners
should consider including implant removal as part of
the training for all health care providers who are
trained in insertion.

ABSTRACT
Background: In 2009, the Government of Ethiopia initiated the
implant scale-up initiative, which expanded contraceptive access
by training health extension workers (HEWs) to insert single-rod
etonogestrel contraceptive implants (Implanon) at rural health
posts. Removals were provided by referrals to higher levels of
the health system. However, little was known about whether
women were getting their implants removed at the recommended
3-year postinsertion date or what barriers they faced to removal.
Methods: Between June and July 2016, 1,860 Ethiopian women,
who had a 1-rod etonogestrel implant inserted by either an HEW
or another health care provider between 3 and 6 years prior,
were surveyed. We describe the characteristics of the sample
and use multivariable logistic regression to predict factors associ-
ated with keeping implants inserted beyond 3 years.
Results: Women who had received their implants from HEWs
were significantly more likely to report keeping them inserted for
more than 3 years (adjusted odds ratio=2.50; 95% confidence
interval=1.19, 5.24), compared with those who got their implant
from another health care provider. Women who reported dis-
tance to the facility or transportation as a barrier were also sig-
nificantly more likely to keep their implant for more than 3 years.
Married and educated women were less likely to keep their
implants for an extended duration. Among women who had their
implant for 3 years or less, women who had had it inserted by an
HEW were significantly more likely to report that the provider
was unable or refused to provide removal as a barrier.
Discussion: Efforts to expand lower level and community-based
access to contraceptive implants that do not ensure reliable ac-
cess to removals at the same level as insertions may lead to wom-
en using implants beyond the recommended duration.

INTRODUCTION

Although Ethiopia has made considerable progress
in increasing access to modern contraception over

the past few decades,1 Ethiopian women still have a
high level of unmet need for contraception (20.6% for
married women and 13.9% for all women), especially
in rural areas (22.6% for rural married women com-
pared with 13.1% in urban areas).2 Part of the high
unmet need among women in rural areas of Ethiopia
may be driven by lack of access to facility-based health
care in these areas. In 2009, to increase the national
contraceptive prevalence and reduce unmet need for
contraception, the Ethiopian Federal Ministry of Health

a FHI 360, Durham, NC, USA.
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Health, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA.
c FHI 360-Ethiopia, Addis Ababa, Ethiopia.
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(FMOH) launched an implant scale-up initiative
to expand the family planningmethodmix and in-
crease voluntary access to long-acting reversible
contraceptives (LARCs).3,4 To achieve this goal,
the FMOH made Implanon, a subdermal single-
rod progestin-only implant,5,6 available at rural
health posts by training health extension workers
(HEWs) in its provision. Although clinical studies
have found that 1-rod etonogestrel contraceptive
implants may be effective for up to 5 years,7 since
coming onto themarket, Implanon (and its current
analogue, Implanon NXT or Nexplanon) have only
been approved for 3 years of effective use for preg-
nancy prevention before needing removal.5

HEWs are government employees who are
trained to provide a variety of services to rural com-
munities. As part of the national Health Extension
Program, which was launched in 2003 to increase
access to preventive and curative health care ser-
vices, HEWs provide services either at rural health
posts or in residents’ homes. These preventive and
curative services fall into 4 broad areas: health
education and communication, hygiene and en-
vironmental sanitation, disease prevention and
control, and family health services, which in-
clude family planning and adolescent reproduc-
tive health packages.8 HEWs counsel on the full
range of methods and provide pills, condoms,
and injectable contraceptives.3,9

Before 2009, HEWs referred women who
wished to obtain LARCs to a higher level of the
health system. As part of the implant scale-up ini-
tiative, the FMOH collaborated with partner orga-
nizations to train HEWs in implant insertion.4

Notably, only the 1-rod contraceptive implant in-
sertion was approved for task sharing to the HEW
cadre. Substantial effort was also dedicated toward
demand creation and ensuring the logistical com-
modity supply to expand accessibility. Currently,
Implanon is the most widely used implant in
Ethiopia and the most commonly used LARC
method.10–12 In the first 6 years of the scale-up in
Ethiopia (2009–2015),more than 1.2million single-
rod etonogestrel contraceptive implant insertions
occurred. During the same time period, only
37,175 Implanon removals were documented.4

HEWs were trained to counsel women on
where to access removal services if they wanted
the 1-rod contraceptive implant removed. Because
implant removal involved making an incision, it
was determined to be outside of the HEWs’ scope
of practice, thus they were not trained in implant
removal. Instead, as part of the implant scale-up
initiative, additional health care providers at
higher-level facilities were trained in removals,

and mobile teams of these providers were sent to
health posts and the community to provide re-
movals on a periodic basis.4,13 Nonetheless, given
the large number of implants provided by HEWs at
the community level since the initiation of the im-
plant scale-up and the relatively few documented
removals, information is limited regarding whether
single-rod contraceptive implant users were able to
get their implants removed at the recommended
3-year postinsertion date (or at any other time that
they may have desired). Further, the barriers to re-
moval that theymay have faced are unknown.

For this study,we used data collected in 2016 to
inform future planning of family planning service
provision in Ethiopia and to assesswhetherwomen
who received 1-rod contraceptive implants since
the inception of the implant scale-up initiative had
experienced any barriers to removal. The original
parent study was further designed to inform reco-
mmendations to improve contraceptive implant
service delivery. Themain objectives of the current
analysis were to test the hypothesis that single-rod
contraceptive implant insertion by an HEW would
be associated with keeping the implant for longer
than 3 years and to assess which factors were most
strongly associated with keeping implants inserted
for longer than 3 years.

METHODS
Study Design and Sample
The data used for this analysis are from a survey
conducted in the 4 regions in which the implant
scale-up initiative with HEWs initially took place:
Amhara; Oromia; Tigray; and Southern Nations,
Nationalities, and Peoples’ Region (SNNPR). Data
collection for the survey took place between June
and July 2016 at 160 health posts and 40 health
centers across those 4 regions.

Sampling Design
A stratified 3-stage cluster sample design was used
to select survey respondents: woredas (districts),
health facilities, and implant users were chosen as
the first, second, and third stages of sampling,
respectively. Before their selection, the woredas
were stratified by urban and rural classifications.
Subsequently, based on sample size power calcu-
lations, we determined that 12 woredas per region
(for a total of 48 woredas) and 4 or 5 health facili-
ties per woreda would be needed to reach our tar-
get of 200 health facilities and 2,000 women
distributed equally across the 4 regions and pro-
portionately across urban and rural strata.

Wewanted to
assess whether
having a 1-rod
implant inserted
by anHEWwould
be associatedwith
keeping the
implant longer
than 3 years and
what factors were
associatedwith
keeping it longer.
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We obtained lists of woredas from the Central
Statistical Agency of Ethiopia within each of our
4 study regions, along with the estimated number
of women of reproductive age. From each of these
woreda health offices, we obtained lists of all their
health facilities along with lists of the estimated
number of 1-rod contraceptive implant users of
reproductive age that were associated with each
health facility. From these lists, we used a probabil-
ity proportional to size sample selection scheme,
taking the number of women of reproductive age
within a woreda as a measure of size, to select
woredas. The same sample selection scheme was
used in selecting health facilities within woredas,
using the number of single-rod contraceptive im-
plant users as the measure of size. Finally, from
the sampled health facilities, we obtained anon-
ymized lists of implant users (who currently have
or had a 1-rod contraceptive implant inserted
between 3 and 6 years before the date of the inter-
view). From these lists, contraceptive implant users
were then chosenusing equal probability systemat-
ic sample selection procedures.

Survey Procedures
The women eligible to be sampled for this study
were identified in each health facility (health post
and health center) from the family planning regis-
ters and family folders. These records were only
accessed by clinic employees. The clinic employees
first generated a list of all women who met the
study eligibility criteria: willing and able to give in-
formed consent for participation, age between
18 and 49, living in the catchment area of the
health facility, and had a 1-rod etonogestrel con-
traceptive implant inserted between 3 and 6 years
before the date of interview, along with an associ-
ated client identification number. An anonymized
list of client identification numbers was shared
with the study data collectors to sample a subset
of women to be interviewed.

After a woman was selected, a health provider
contacted each woman and requested that she
come to the health post or health center on a spe-
cific day for the interview. Because the majority of
women did not have phones, HEWs contacted the
selected women in person either at the health fa-
cility or at the woman’s home. Once in a private
location, the HEW described the study in general
terms and asked if the woman was interested in
learning more about the study. For those who
were interested, HEWs provided additional details
about the study to confirm eligibility and gave the
women a date and time to come to the health post

for study enrollment and to take part in an inter-
view. Upon arrival at the health post, members of
the study team described the study, reconfirmed
eligibility, obtained informed consent, and admin-
istered the survey.

The survey tool included approximately
36 questions pertaining to participant demo-
graphics, participant contraceptive implant use
(including when and by whom the implant was
inserted, what information was provided by the
provider on contraceptive implant use and remov-
al, whether the implant was removed and if so,
when, by whom, and the reason for removal, and
any barriers/challenges to removal), and any sub-
sequent/current family planning use. If a woman
had had more than 1 implant inserted during the
3- to 6-year time frame, the interviewer was
instructed to ask her about the latest implant. The
interviews took place in a private room at the
health facility, and if no private room was avail-
able, a place outside was used where they could
not be overheard. The survey was paper based;
conducted in either Amharic, Oromifa, or Tigrigna
language, as applicable; and lasted approximately
20 minutes. Participants were reimbursed 50 birr
(US$2.40) for their travel to and from the health
facility for the interview. This studywas reviewed
and approved by the institutional review boards
at the Ethiopian Public Health Institute and FHI
360 (Protection of Human Subjects Committee)
in May 2016.

Analysis
The survey datawere entered into EpiData 3.1 and
then exported to SAS for analysis. To reduce biases
introduced by the lack of reliable sampling frames
and interviews refused or lost by primary sam-
pling unit and strata, we constructed sampling
weights to apply to the survey data. Key outcome
indicators in the data were reviewed using bivari-
ate analyses, including chi-square tests for signifi-
cance. We then tested the bivariate relationship
between keeping an implant beyond the recom-
mended timeframe (3 years after insertion) and
selected independent variables that we expected
to affect implant removal in Ethiopia using design-
adjusted chi-square tests. Based on the efforts
to train HEWs to provide 1-rod contraceptive im-
plant insertions but not removals, we hypothesized
a priori that implant insertion by an HEWwould be
associatedwith keeping the implant for longer than
3 years. Informed by the results of the bivariate
analyses, we subsequently developed a multivari-
able logistic model, including interactions between

Based on the
efforts to train
HEWs to provide
implant insertions
but not removals,
we hypothesized a
priori that implant
insertion by an
HEWwould be
associatedwith
keeping the
implant for longer
than 3 years.
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sociodemographic characteristics and the type of
provider that inserted the implant. We ultimately
selected amodel based onmodel fit and collinearity
assessments.

RESULTS
A total of 1,860 Ethiopian single-rod contraceptive
implant users completed the survey (Figure 1).
Notably, due to the security issues in Amhara dur-
ing data collection, only 10 woredas were sampled
instead of the planned number of 12. Table 1 shows
the sociodemographic characteristics of contracep-
tive implant users by the provider that originally
inserted their implant. Overall, women who had
their implant inserted by an HEW were slightly
older, significantly more likely to report having no
education, to be married, and to live in Amhara or
SNNPR compared with women surveyed who had
had their implant inserted by another health pro-
vider at a health center. Those women whose
1-rod contraceptive implant had originally been
inserted by an HEW were also significantly more
likely to report no current contraceptive use and
significantly less likely to report current use of a
contraceptive implant. There was no significant
difference in reasons provided for getting the

contraceptive implant inserted (e.g., for spacing or
limiting pregnancies) between those who had re-
ceived the implant from an HEW versus another
health provider (results not shown).

Although women who had their single-rod
contraceptive implant inserted by an HEW were
equally likely as women who had their implant
inserted by another health care provider to report
being informed about possible side effects of the
implant and when it should be removed, they
were slightly, but significantly more likely to report
that they could not remember if they were told
where to get their implant removed (Table 2).
However, the overwhelming majority of women
in both groups reported having been told when
their implant should be removed (95% and
96%, respectively) as well as advised where they
could get it removed (93% and 93%, respectively),
and just over three-quarters (76% and 77%, re-
spectively) reported being informed about possible
side effects of a 1-rod contraceptive implant. In
terms of duration of use of the contraceptive im-
plant, over one-quarter (26%) of women who had
had their implant inserted by an HEW reported us-
ing it formore than 3 years (21%) or that it was still
inserted (3–6 years after insertion) (5%), compared

FIGURE 1. Number of Implanon Users Surveyed in Ethiopia, by Region

Abbreviation: SNNPR, Southern Nations, Nationalities, and Peoples’ Region.
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TABLE 1. Demographic Characteristics of Study Participants by Provider That Inserted Implanona

HEW
(n=1,346)

Other Health Provider
(n=514)

Total
(N=1,860) P-value

Ageb .0017

18–24 166 (12.3) 86 (18.0) 252 (14.4)

25–34 704 (57.3) 283 (50.7) 987 (54.8)

35–44 397 (27.2) 133 (30.5) 530 (28.5)

45–49 76 (3.2) 12 (0.8) 88 (2.3)

Level of education .0012

No education 807 (60.3) 214 (46.0) 1,021 (55.0)

Read and write 82 (6.2) 25 (4.7) 107 (5.6)

Primary 374 (28.2) 187 (38.9) 561 (32.2)

Secondary 80 (5.0) 71 (8.6) 151 (6.4)

Tertiary 3 (0.3) 17 (1.8) 20 (0.8)

Religionc .84

Orthodox 712 (42.0) 244 (36.2) 956 (39.8)

Protestant 328 (37.7) 123 (36.8) 451 (37.4)

Muslim 276 (18.5) 136 (23.7) 412 (20.5)

Catholic/other 30 (1.8) 11 (3.3) 41 (2.4)

Marital status <.001

Married 1,219 (93.1) 443 (85.7) 1,662 (90.3)

Divorced/widowed/separated 110 (5.5) 59 (10.3) 169 (7.3)

Never married 17 (1.4) 12 (4.0) 29 (2.4)

Employment statusd .42

Farm work 844 (54.7) 225 (67.3) 1,069 (59.4)

Housewife 266 (27.1) 109 (14.0) 375 (22.2)

Merchant 162 (10.9) 100 (10.9) 262 (10.9)

Public servant/other/student/not employed 74 (7.3) 80 (7.9) 154 (7.5)

Region .0059

Tigray 379 (10.5) 101 (12.7) 480 (11.3)

Oromia 274 (24.8) 235 (63.7) 509 (39.4)

Amhara 304 (18.4) 96 (5.5) 400 (13.5)

SNNPR 389 (46.4) 82 (18.1) 471 (35.8)

Contraceptive method(s) currently usinge

None 511 (39.7) 152 (20.1) 663 (32.3) <.001

Implanon 332 (25.0) 176 (49.1) 508 (34.0) <.001

Other implant 15 (2.0) 7 (1.8) 22 (1.9) .94

Injectable 432 (28.8) 145 (24.3) 577 (27.1) .53

Continued
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with just over 10% (11% more than 3 years and
1% still inserted) of those who had had implant in-
sertion performed by another provider, a statistical-
ly significant difference.

Five percent of survey respondents reported
still having their contraceptive implant at the
time of the survey, although it was past the recom-
mended removal date (Table 2 footnote). The

TABLE 1. Continued

HEW
(n=1,346)

Other Health Provider
(n=514)

Total
(N=1,860) P-value

Pills 24 (1.9) 23 (3.4) 47 (2.5) .35

IUD 26 (2.1) 9 (1.1) 35 (1.8) .36

Condom/calendar/other 7 (0.6) 4 (0.2) 11 (0.4) .13

Abbreviations: HEW, health extension worker; IUD, intrauterine device; SNNPR, Southern Nations, Nationalities, and Peoples’
Region.
a Frequencies and weighted percentages reported.
b Three people missing age (all in HEW group).
cOther religion includes Traditional religion (“Wakefeta”) and “Jesus only” (“Hawariyat”).
dOther employment includes day laborer, construction worker, maid/janitor, and self-employed.
e Respondents could choose more than one method of family planning. Other methods include Sino-implant and female sterilization.

TABLE 2. Characteristics of Implanon Insertion Experience and Use by Provider That Inserted Implanona

HEW
(n=1,346)

Other Health Provider
(n=514)

Total
(N=1,860) P-value

Informed about possible side effects of Implanon .61

Yes 1,026 (76.8) 404 (77.3) 1,430 (77.0)

No 300 (21.9) 105 (22.2) 405 (22.0)

Can’t remember/no response 20 (1.3) 5 (0.5) 25 (1.0)

Told when Implanon should be removed .46

Yes 1,276 (95.0) 490 (96.5) 1,766 (95.6)

No 61 (4.1) 21 (3.2) 82 (3.7)

Can’t remember/no response 9 (0.9) 3 (0.3) 12 (0.7)

Advised where they could get Implanon removed .021

Yes 1,230 (93.0) 482 (93.1) 1,712 (93.1)

No 105 (6.2) 31 (6.9) 136 (6.5)

Can’t remember/no response 11 (0.7) 1 (0.0) 12 (0.4)

Duration of Implanon useb .0010

<1 year 30 (1.7) 19 (2.0) 49 (1.8)

1 year to <3 years 251 (16.7) 100 (14.7) 351 (16.0)

3 years 781 (55.3) 311 (70.9) 1092 (61.1)

>3 yearsc 284 (26.3) 84 (12.4) 368 (21.1)

Abbreviation: HEW, health extension worker.
a Frequencies and weighted percentages reported.
b Includes 2 respondents who said their implant was missing.
c Includes 92 respondents who still had their implant inserted at the time of interview.
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calculated days past recommended removal
ranged from 5 to 1,377 days. These women gave
various reasons for not having had their implant
removed, including they were planning on getting
it removed soon (23%),didnotknowthe removal date
(22%), faced barriers to getting it removed (14%), and
miscellaneous other reasons (41%) (results not
shown).

In the multivariable logistic regression analy-
ses, respondents who had their 1-rod contracep-
tive implant inserted by an HEW had 2.5 times
the odds of keeping the implant for more than
3 years (adjusted odds ratio [aOR]=2.50; 95% con-
fidence interval [CI]=1.19, 5.24) (Table 3). Living
in SNNPR compared with Tigray (aOR=2.74;
95% CI=1.40, 5.35) or reporting distance or trans-
portation to the facility as a barrier to removal
(aOR=3.31; 95% CI=1.61, 6.78) were also factors
associated with keeping the implant for longer
than 3 years. Women who were literate/had
any education (aOR=0.73; 95% CI=0.54, 1.00) and
those who were married (aOR=0.55; 95% CI=
0.39, 0.79) were significantly less likely to have
kept their implant beyond 3 years. When sociode-
mographic characteristics were interacted with
provider who inserted the implant (Table 4), older
women and women of other religions who had

their implant inserted by an HEW were signifi-
cantly more likely to have kept their implant for
more than 3 years, compared with women in
those same categories whose implant was inserted
by another health provider.

Survey respondents also reported if they had
experienced any barriers to accessing implant re-
moval. Table 5 shows that among women who
had their implant removed at or before 3 years,
those who had their implant inserted by an HEW
were significantly more likely to report experienc-
ing barriers, including that the provider was un-
able or refused to provide removal or that they
faced challenges in transportation or the distance
to the facility. Among the women who had kept
their single-rod contraceptive implant for longer
than 3 years, there were no significant differences
by provider who inserted the contraceptive im-
plant in barriers reported to implant removal, al-
though about one-third of these women said they
forgot or did not know their removal date or that
the provider was unavailable when they visited
the facility.

DISCUSSION
Providing community-based health services in
Ethiopia has helped the FMOH to significantly

TABLE 3. Multivariate Logistic Regression Model for the Association Between Health Provider Who Inserted
Implant and Keeping Implant for Longer Than 3 Yearsa (N=1,860)

OR (95% CI)

Health extension worker (ref: other health worker) 2.50c (1.19, 5.24)

Client Age, years (ref: 25–34)

18–24 1.46 (0.58, 3.68)

35–44 1.20 (0.83, 1.72)

45–49 1.16 (0.58, 2.31)

Literate/any education (ref: illiterate/no education) 0.73b (0.54, 1.00)

Married (ref: unmarried) 0.55b (0.39, 0.79)

Orthodox (ref: any other religion) 1.07 (0.54, 2.12)

Region (ref: Tigray)

SNNPR 2.74c (1.40, 5.35)

Oromia 2.25 (0.86, 5.90)

Amhara 1.68 (0.64, 4.44)

Reported distance to facility/transportation as a barrier 3.31c (1.61, 6.78)

Abbreviations: CI, confidence interval; OR, odds ratio; SNNPR, Southern Nations, Nationalities, and Peoples’ Region.
a This model does not include any interaction terms.
b P<.05
c P<.001

Respondents who
had their 1-rod
contraceptive
implant inserted
by anHEWhad
2.5 times the odds
of keeping the
implant formore
than 3 years.
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accelerate scale-up of LARCs, and training HEWs
in single-rod etonogestrel contraceptive implant
insertion is major part of this effort. However, our
analysis demonstrates that alongside this increase
in access, Ethiopian women have faced challenges
to obtaining timely removals. In particular, wom-
en who received their implants from HEWs were
significantly more likely to keep their implants
inserted beyond the recommended 3-year time-
frame. Research on the experience of introducing
contraceptive implants in South Africa suggests
that providers may perceive that women discon-
tinue implants at a higher rate than othermethods
and feel that early removal is “wasteful” and
therefore discourage it.14 In this study, we did not
find high proportions of women keeping implants
due to provider refusals to remove them. However,
clients of HEWsweremore likely to report provider
refusals, so it is possible that HEWs refused to
provide removals because they were not trained
to do so.

It is also possible that human resource capacity
was insufficient to meet the demand for removal
services among participantswhohad their implants
inserted by HEWs. Although health center staff
were trained in implant removals, each health cen-
ter is a referral site for 5 health posts and the topog-
raphy and infrastructure in Ethiopia often make

travel difficult. This is likely to have particularly
been the case in SNNPR, which is Ethiopia’s most
rural region. As part of an effort to reach targets set
in the National Reproductive Health Strategy to ex-
pand access to LARCs, the Ethiopian FMOHhas re-
cently introduced an initiative to train select HEWs
in both the insertion and removal of implants and
intrauterine devices.15 This effort is especially rele-
vant in light of our findings, which demonstrate
that even when implant introduction efforts try to
build in safeguards to ensure timely removals
(deploying higher-level providers to the communi-
ty level and referring women to higher-level facili-
ties for removals), they may not be sufficient to
fulfill the removal needs of all women, particularly
those living in rural areas who cite transportation
or distance to the facility as barriers to care. Other
projects piloting the “task-shifting” of implant pro-
vision have also demonstrated effective insertion
skills by providers,16,17 but information on removal
services available towomen through these efforts is
still limited.

Married women and women with more edu-
cation were less likely to have kept their implant
for more than 3 years. Though women were not
asked about the reasons for having their implants
removed, these differences could be due to mar-
ried women being more likely to remove their im-
plant to have another child and those with more
education better comprehending when and at
what time point they should have their implant
removed. Interaction models indicated that older
women and women of other religions who had
their implants inserted by HEWs were significant-
ly more likely to be using them past 3 years. For
older women, they may have completed their
childbearing and not see the necessity of seeking
removal; however, it is unclear if thesewomen be-
lieve that the implant may prevent pregnancy for
longer than 3 years.

The most common barriers to removal among
respondents who kept their implant beyond
3 years were that they forgot, did not know the re-
moval date, or faced transportation or distance
barriers in returning to the facility. These barriers
are reminiscent of some of the challenges to im-
plant removal that have been documented in oth-
er contexts. For instance, a recent study in Ghana
found that about half of women did not know that
they could get their implant removed at a different
health facility from the one where they had the
implant inserted.18 After Implanon was intro-
duced in South Africa, a study found that almost
all women reported knowing that the implant
should be removed after 3 years, but only two-

TABLE 4. Adjusteda Odds Ratios Comparing Health
Extension Workers and Other Health Workers for
the Association Between Exposure Variable and
Keeping Implant for 3 Years or Longer (N=1,860)

Exposure Adjusted ORb,c (95% CI)

Age

18–24 0.65 (0.17, 2.53)

25–34 2.45 (0.82, 7.36)

35–44 6.17d (2.31, 16.48)

45–49 0.74 (0.10, 5.97)

Religion

Orthodox religion 0.87 (0.43, 1.78)

Any other religion 3.08e (1.07, 8.82)

Abbreviations: CI, confidence interval; OR, odds ratio.
aOdds ratio adjusted for age, education, marital status, religion,
region, and facility/transport barriers.
bOdds ratios shown for each subgroup to interpret significant in-
teraction effects.
cOnly covariates with significant interactions shown.
d P<.001.
e P<.05.

Themost common
barriers to
removal among
respondents who
had their implant
beyond 3 years
were forgetting,
not knowing the
removal date, or
having
impediments
getting to the
facility.
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thirds were told at insertion how long the implant
can be used for and half were told when to return
for removal. One woman specifically noted that
she faced difficulties accessing removal services,
first being told that the provider who originally
inserted the implant was not available and being
referred to another clinic, which subsequently
told her she had to return to the same clinic
where the implant was inserted for removal.19

Recommendations from the Indonesia Norplant
experience were that programs introducing
implants should plan to have removal services
available from the time that insertions are first
provided.20

Strengths of this study were its large sample
size and rigorous sampling process, which was
implemented to gain a sample generalizable to
Ethiopian women’s experience with 1-rod etono-
gestrel contraceptive implant insertion and re-
moval by HEWs and other health care providers
across the 4 regions of the country where the im-
plant scale-up initiative was implemented. We
surveyed women who had had an implant
inserted 3–6 years prior so that we could assess
their experience obtaining removals through the

full recommended life of the implant. In addition,
because we identified participants for this study
from the facility registers, we presumed that wom-
en in this subset had not moved since the time of
insertion. One might expect that their knowledge
of where to access removal should be greater than
users who have since relocated or migrated.
Therefore, it is notable that this study population
of users still faced challenges.

Limitations
The study also had limitations, most notably chal-
lenges in obtaining accurate sampling frames of
woredas that had started providing single-rod eto-
nogestrel contraceptive implants at the communi-
ty level, sampled sites thatwere inaccessible due to
road conditions or a lack of eligible women that
then required replacement, and security chal-
lenges in Amhara during the study period that
curtailed data collection in that region and slightly
reduced the precision of our estimates. As with
any study collecting data retrospectively, partici-
pants’ responses may have been affected by recall
bias. In this particular case, because Implanon is
recommended to be used for up to 3 years, that

TABLE 5. Barriers to Removal by Timing of Removal and by Provider That Inserted Implanona

HEW Other Health Provider Total P-value

Removal at or before 3 years n=1,062 n=430 n=1,492

No barriers 868 (83.9) 368 (90.0) 1,236 (86.4) .029

Service provider unavailable day of visit 47 (3.9) 16 (3.7) 63 (3.8) .88

Service provider unable to provide removalb 15 (1.8) 4 (0.2) 19 (1.1) <.001

Service provider refused to provide removal 59 (5.7) 21 (2.4) 80 (4.3) .015

Distance to facility/transportation 72 (4.8) 12 (2.1) 84 (3.6) .020

Other barriersc 20 (1.9) 13 (0.9) 33 (2.0) .90

Removal more than 3 years after insertion/still inserted n=284 n=84 n=368

No barriers 110 (38.7) 38 (34.6) 148 (37.8) .61

Forgot or did not know removal date 89 (32.6) 29 (31.4) 118 (32.3) .88

Service provider unavailable day of visit 80 (28.1) 15 (25.6) 95 (27.6) .67

Service provider unable to provide removalb 18 (5.8) 5 (4.6) 23 (5.6) .76

Service provider refused to provide removal 16 (3.8) 7 (6.2) 23 (4.3) .39

Distance to facility/transportation 43 (11.8) 2 (9.9) 45 (11.4) .83

Other barriersc 61 (26.7) 23 (32.9) 84 (28.1) .50

Abbreviation: HEW, health extension worker.
a Frequencies and weighted percentages reported. Respondents could select more than one barrier.
b Includes lack of materials to provide removal.
cOther barriers include lack of time to go to facility, fear, and cost.
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may be the date that most women remembered,
therefore we may be under- or overrepresenting
the number of women who re-ported removing
their implant within the 3 years duration.
(Notably, respondents reporting using their im-
plant for exactly 3 years constituted the largest pro-
portion of our sample.) Finally, survey questions
were limited to asking about any barriers to remov-
al for each woman’s specific duration of use.
Therefore, we were limited in our ability to assess
a few relevant factors because they were not que-
ried in the survey; these included asking whether
women sought multiple removal attempts, if wom-
enwho kept their implant beyond 3 years did so be-
cause they were continuing to rely on it for
pregnancy prevention, and whether women who
had their implants removed obtained removals
through organized outreach activities at the health
posts or at other health facilities.

CONCLUSION
Given the dramatic increase in implant use global-
ly over the past decade,21 ensuring access to timely
removals is a responsibility of family planning pro-
grams guided by a rights-based approach to volun-
tary use of contraception.22 Although clinical data
suggest that the effectiveness and safety of 1-rod
etonogestrel contraceptive implants persist be-
yond 3 years, if a woman wants an implant re-
moved (to become pregnant or for any other
reason), not being able to obtain removal on de-
mand is problematic and in conflict with principles
of agency, autonomy, and empowerment. Access
to removal services in Ethiopia has likely already
improved in the nearly 4 years since this study
was conducted. However, given efforts to promote
task sharing of implant services at lower levels of
health care systems worldwide, the Ethiopian ex-
perience is still important to document and learn
from. Future efforts to increase access to implants
may need to include innovative, locally appropri-
ate mechanisms to remind women of the duration
for which they have had their implant inserted to
alert them of the recommended timeframe for re-
moval as well as removal training for all health
care providers who provide implant insertions.
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Practical Implications of Policy Guidelines: A GISModel of the
Deployment of Community Health Volunteers in Madagascar
Aurélie Brunie,a James MacCarthy,b Brian Mulligan,c Yvette Ribaira,c Andry Rabemanantsoa,c

Louisette Rahantanirina,c Caleb Parker,b Emily Keyesd

Key Findings
n Community health workers (CHWs) in 23% of

communities are assigned to cover either more
than 1,000 people or more than 25 km

2
.

n In 58% of communities, CHWs were more than
2 hours away one way from the health facility; in
61% of communities, CHWs were more than
2 hours from their assigned supply point.

Key Implications
n Program managers should consider assigning

CHWs to the nearest health facility and placing
supply facilities closer to decrease travel time.

n Policy makers should give latitude to
communities and health centers to select and
manage a number of volunteers matching local
geographic and population characteristics.

ABSTRACT
Background: With increasing interest in strengthening community
health programs nationally comes a need for operationalizing
them in a realistic and achievable way. Limited information is
available to help program managers establish appropriate para-
meters for their context. We examined aspects of program imple-
mentation related to deployment patterns of community health
workers, called agents communautaires or ACs, in 2 districts of
Madagascar.
Methods: By analyzing program data and publicly available
datasets in a geographic information system (GIS), we estimated
the population and surface area coverage expected of ACs in
445 fokontany (communities). Additional modeling on travel
time demands examined 1-way pedestrian travel time for ACs to
receive routine support from their assigned health facilities and
from socially marketed supply points under dry season condi-
tions, as well as the impact on travel time based on ACs being
reassigned to other facilities or supply points.
Results: With the current distribution, ACs in 90% of fokontany
have a catchment population of 1,000 or fewer people (2020 esti-
mates) and ACs in 84% of fokontany have a catchment area of
25 km2 or less. We estimated that ACs in 58% of fokontany were
located more than 2 hours from their supporting health facility,
and the proportion of fokontany with ACs more than 2 hours
away from their assigned supply point was 61%. Reassigning
ACs to the closest facility or supply point led to modest improve-
ments in those figures (7 and 4 percentage points, respectively).
Conclusion: Findings allow visualizing the practical implications
of coverage ratios for ACs to assess whether current demands
are realistic. The physical access between ACs and the health sys-
tem warrants significant attention due to challenges in transport
and logistics. Analyses are timely to inform the Ministry of Public
Health’s strategic thinking in the context of the development of the
National Strategic Plan on Strengthening Community Health.

INTRODUCTION

Community health workers (CHWs) have been a vital
component of primary health care since their incep-

tion close to 50 years ago.1 Although there are some
examples of well-run CHW programs at scale in coun-
tries such as Brazil, Bangladesh, or Nepal,2,3 challenges
have also been documented in scaling up and maintain-
ing CHW programs, including poor planning, lack of co-
ordination among actors, donor-driven management,
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siloed training, poor supervision and support, ten-
uous linkages with the health system, and lack of
recognition of CHWs’ contributions.4–6 Recently,
there has been renewed interest in expanding the
use of CHWs to address shortages andmisdistribu-
tion of health workers and to enable progress to-
wards universal health coverage.1,4 This current
drive and the accompanying commitment to inte-
grate CHWs into health systems provide an oppor-
tunity to strengthen the design and performance
of CHW programs.1,4,5

In 2018, the World Health Organization re-
leased evidence-based guidance on optimal health
policy and system support to optimize the perfor-
mance and impact of CHWs.1 In practice, howev-
er, CHW programs vary substantially and there is
no global blueprint to maximize outputs and out-
comes.6 For example, some CHWs are paid, others
are volunteers, and some programs are special-
ized, but others are more extensive in the number
of tasks CHWs are expected to perform. In addi-
tion, geography, the distance from a health facili-
ty, and cultural diversity provide additional layers
of uncertainty and contextual variability. Program
managers must find the right combination of key
program elements to fit their context, including
training, equipment, supplies, supervision, trans-
port, financing, information systems, quality as-
surance and improvement, demand generation,
governance, and incentives.7 One challenge that
decision makers often face in ensuring plans and
expectations are rational and realistic is a lack of
adequate information on the existing health infra-
structure, population, and geographic area. Some
emerging tools are becoming available to support
managers in operationalizing context-specific
considerations for CHW programs, including the
CHW coverage and capacity (C3) tool or the
Community Health Planning and Costing Tool.7,8

To date, however, few resources are available to
support program planning and management.

We used a geographic information system
(GIS) to generate evidence on the reality of CHW
program implementation in Madagascar to help
program managers get a solid understanding of
potential practical issues related to current deploy-
ment patterns for CHWs and support planning and
management decisions. The published literature
contains few examples of applying GIS to inform
management of CHW programs. For example, a
previous study used spatial data analysis and GIS
methods to assess the role of geographical factors
in variation of CHW performance, but another
used GIS as a tool in calculating a cost prediction
for implementing a CHW program in a specific
area.9,10

We conducted 2 sets of analyses that are rele-
vant in the context of Madagascar and suited to
the use of GIS. The first set of analyses pertains to
how many CHWs to deploy relative to population
size and to the size of their catchment area.
Establishing a realistic target population size typi-
cally depends on a constellation of factors includ-
ing expected workload, frequency of contact
required, services provided, expected time com-
mitment, and local geography.1 Currently, some
variability exists across countries in how coverage
ratios are specified, with assignments for example
being defined as a number of people or households
per facility or per village.11 There is not always a
clear understanding of how different metrics re-
late to each other or how they translate in terms
of the geographic area CHWs may need to move
around depending on their assigned tasks.

The second set of analyses examines travel
time demands associated with maintaining func-
tional linkages to the health system. In settings
where CHWs are required to travel to health facil-
ities for supervision and logistical support and sup-
plies, they can incur additional transport and
opportunity costs.12–18 Although reducing the
costs for the populations CHWs serve is recognized
as a significant advantage of CHW programs, costs
borne by the CHWs are not always adequately
considered as part of program design, planning,
and implementation.13 A reality check to verify
that assignment patterns of CHWs to health facilities
are rational and travel time demands realistic based
on health facility location, distance, terrain, and
road system quality is important to ensure that pro-
grams are well-functioning and sustainable.

METHODS
Setting
The analyses examined the realities that volunteer
CHWs face in performing their tasks in 2 districts
of Madagascar (Mandritsara in Sofia region and
Mananara Nord in Analanjirofo region) supported
by the United States Agency for International
Development (USAID) Community Capacity for
Health Program, locally known as Mahefa Miaraka,
implemented by JSI Research & Training Institute,
Inc. Conducting this activity inMadagascar is timely
because, after updating its National Community
Health Policy in 2017, the Ministry of Public Health
(MSANP) is currently developing the associated
strategic plan.19,20 The main cadre of CHWs in
Madagascar consists of volunteers called agents
communautaires (ACs). Available estimates place
the number of trained ACs at over 34,000 across the

A reality check to
verify that
assignment
patterns of CHWs
are rational and
travel time
demands realistic
is important for
well-functioning,
sustainable
programs.
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country.21 Order 8014-2009 stipulates a coverage
ratio of 1 AC per village. In practice, implementing
partners, in collaboration with the MSANP, sup-
port 2 ACs per fokontany (the lowest administra-
tive level, equivalent to a collection of villages).
Although the specific training and scope of practice
of ACs tend to vary based on local needs and prior-
ity areas of support for implementing partners, ACs
in the Mahefa Miaraka intervention area conduct
health promotional activities; provide diagnosis
and treatment for pneumonia, malaria, and diar-
rhea in under-5 children, as well as nutritional
screening; and offer short-acting family planning
methods, including condoms, pills, and injectables.
Fokontany in the 2 districts are typically remote.
ACs routinely conduct home visits and receive cli-
ents at the community health hut, called a toby.
ACs receive technical supervision and malaria com-
modities from health centers called centres de santé
de base (CSB), where they travel monthly to partic-
ipate in reviewmeetings and submit activity reports.
Family planning and other child health products are
obtained through an alternative socially marketed
scheme operating through a network of supply
points called points d’approvisionnement (PA).

GIS Analysis Approach
Usingmultiple data sources andmodelingwithin a
GIS, we conducted 2 sets of analyses. In the first
set, we examined the population and geographic
coverage expected of ACs, as defined by the
population-to-AC ratio and the surface-area-to-
AC ratio. In the second set, we modeled the
1-way pedestrian travel time from the fokontany
that the ACs serve to their assigned CSB under
dry season conditions, as well as the 1-way pedes-
trian travel time to ACs’ assigned PA. Finally, we
modeled the impact on travel time of scenarios
whereby ACs were reassigned from their current
CSB or PA to their closest CSB or PA. We used R
version 3.5.1 for cleaning and plotting data, and
ArcGIS Pro version 2.4.0 for all spatial analyses
and map creation.22,23 This activity was reviewed
by FHI 360’s Office of International Research
Ethics and deemed to be exempt from ethical
approval because it was not human subjects
research.

Expected Coverage Analysis
Through theMSANP, we obtained a databasewith
the full list of ACs in the 2 districts, their fokontany
and their assigned CSB, along with the geo-
coordinates of the CSB. We downloaded ad-
ministrative boundaries for regions, districts,

commune (administrative collection of fokon-
tany), and fokontany in Madagascar from the
United Nations Office for the Coordination of
Humanitarian Affairs data portal, and manually
matched fokontany names from the MSANP list
to administrative boundary shape files.24

We estimated fokontany population by aggre-
gating 2020 estimates of population per 100 by
100-m grid-cell produced by WorldPop.25 Fokontany
surface areas were derived within the GIS using stan-
dard tools. Using information on the number of ACs
assigned to each fokontany from the MSANP data-
base, we calculated the population-to-AC and the
surface-area-to-AC ratios for each fokontany. Where
there were multiple ACs within the same fokontany,
we assumed that population and surface area were
split evenly among them.

To gain insight into the relationship between
population and surface area coverage that each
AC was responsible for, we calculated the propor-
tion of fokontany where ACs were assigned both a
population and a surface area below specific
thresholds. Thresholds were chosen to represent
common coverages based on the review of
population-to-AC and surface-area-to-AC ratios
for the 2 districts and were set at 1,000 people
and 25 km2 respectively.

Travel Time Analysis
Mapping of CSBs, PAs, and ACs
The location of eachof the 56CSBswas determined
using CSB geocoordinates from the MSANP data-
base and confirmed using high-resolution satellite
imagery. We relocated 6 CSBs (11% of all CSBs).
This included 2 CSBs with apparently incorrect
locations (e.g., in dense forest or more than 2 km
away from a building) that we relocated to the
most densely populated area of the settlement in
the fokontany of the same name through a visual
assessment of the WorldPop data. An additional
4 CSBs that were missing geocoordinates in the
database were added by georeferencing hand-
drawn maps provided by Mahefa Miaraka field
teams against current administrative boundaries
and satellite imagery, then similarly locating the
CSB in themost densely populated area of the larg-
est nearby settlement through a visual assessment
of theWorldPop data.

We used a list of PAs provided by Mahefa
Miaraka and information on nearby landmarks to
manually map the location of each PA. Where the
exact location of the PA could not be ascertained,
we centered the PA in the most populated area of
the administrative commune they were in. We

Weexamined the
population and
geographic
coverage
expected of ACs,
as well as their
travel time by foot
from their
community to their
assigned CSB.
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considered this assumption to be reasonable since
PAs are typically co-located with small businesses
and found in urban and peri-urban areas.
Fourteen fokontany were excluded from analy-
ses on travel time to PA because there was no PA
identified for the corresponding commune.

Because we did not have information about
where each AC was located, we approximated
the location for ACs based on potentially habitable
land in each fokontany using spatially disaggre-
gated population data fromWorldPop.We consid-
ered any area with 10 people or more per square
kilometer to be habitable and a potential AC loca-
tion. We chose a conservative population density
threshold that contained more than 93% of the
population across the 2 districts to ensure that we
considered travel time requirements for ACs that
live in urban and rural locations.

Cost Distance Raster
Since opportunities for mechanized travel are lim-
ited in the 2 districts, we used a cost distance raster
(i.e., a grid of cells containing values reflecting the
amount of time it takes to travel across each cell)
to model travel time across roads and all terrain.
We assumed travel by foot, as is typical for ACs in
the 2 districts. To create the cost distance raster,
each 100 by 100-m square cell was assigned a val-
ue representing the “cost” of traveling across the
cell, expressed as a total time inminutes. The travel
time cost for each cell was calculated by combining
several layers of data to represent local conditions
and assigning varied travel speeds corresponding
to these conditions.

Local conditions were represented by the
availability and types of roads, elevation, land cov-
er, and rivers. The road network dataset was
downloaded from OpenStreetMap after digitizing
885 km of roads and paths that were missing
from the database for the 2 districts.26 The source
of the geographic elevation was the 30-m resolu-
tion SRTMDigital ElevationModel (DEM), down-
loaded from the United States Geological Survey
EarthExplorer portal, and land use data at 300-m
resolution came from the European Space Agency’s
GlobCover project.27,28

We used a baseline walking speed of 5 km/h for
bare areas and all road types and reduced it for oth-
er land cover types (e.g., dense forests) to represent
reduced walking speeds as in the GlobCover
data.29,30 We used elevation data to model the ef-
fect of slope on travel speeds using Tobler’s hiking
function and to generate a river network using the
D8 flow accumulation method.17,31 We then used

the Strahler stream order method to approximate
the width of each river and defined river crossing
speeds based on estimated widths and possible
delays fromwaiting for a dugout canoe formedium
rivers (20–60mwide) or ferry for large rivers (over
60 mwide).32 Estimates of walking speed and river
crossing delayswere validatedwithMahefaMiaraka
field teams.

Travel Time
We used the cost distance raster to model 1-way
fokontany-level pedestrian travel times by averag-
ing travel times between potential AC locations
within each fokontany and the CSB or PA
assigned to the ACs from that fokontany. We
then similarly modeled fokontany-level travel
times to the closest CSB or PA. CSBs that did not
have any ACs assigned to them in the MSANP
database were not considered suitable for reas-
signment of ACs. All estimates represent travel
times under dry season conditions and assume
that each habitable cell in the raster has an equal
probability of containing an AC.

RESULTS
Expected Coverage
Table 1 shows characteristics of the 2 districts.
Overall, 962 ACs were deployed across 445 differ-
ent fokontany and supported by a network of
56 CSBs and 47 PAs. Three other CSBs did not sup-
port any ACs. The number of ACs per fokontany
ranged from 1 to 6 (Figure 1); 92% of fokontany
had 2 ACs, 7% had between 3 and 6, and the
remaining 5 fokontany had fewer than 2. Imple-
menting partners support the selection of 2 volun-
teers per fokontany as a matter of course.
Additional volunteers can be added at the discre-
tion of the CSB. Fokontany with more than 2 ACs
most likely respond to greater coverage needs that
arise from a larger population or surface area, a
more dispersed population, geographic barriers,
and/or different population subgroups (e.g., ethnic
groups). Fokontany with less than 2 ACs likely are
explained by 1 AC having recently stepped down
and not yet been replaced, or where few people
meet selection criteria.

Overall, 89% of fokontany had an estimated
2020 population of 2,000 or fewer people (range:
145–11,359) and 95%of fokontany spanned 50 km2

or less, with the largest fokontany covering 365.4 km2

(range: 0.1–365.4 km2). The population-to-AC ratio
was at or below 1,000 in 90% of fokontany, and all
but one fokontany had an expected population

Overall, 962 ACs
were deployed
across
445 different
fokontany and
supported by a
networkof
56 CSBs and
47 PAs.
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coverage of 2,000 people or fewer per AC (Figure
2). The surface-area-to-AC ratio was 25 km2 or
less in 84%of fokontany,with the expected surface
area coverage exceeding 50 km2 per AC in 5% of
fokontany (Figure 3). One AC had an assigned
area of 363 km2.

Figure 4 presents the overlay of population
and surface area coverage. When combining the
2 measures, we found that 77% of fokontany in
which ACs were assigned had 1,000 people or
fewer and an area of 25 km2 or less.

Travel Time
Figure 5 and 6 show the estimated 1-way travel
times to ACs’ assigned CSB and PA, respectively,
by foot and under dry season conditions. ACs
were within 2 hours by foot of their assigned CSB
in 42% of fokontany, whereas travel time to the
CSB was between 2 and 4 hours in 34% of fokon-
tany and greater than 4 hours in 24% of fokon-
tany. Travel time to the assigned PA was 2 hours
or less in 39%of fokontany, between 2 and 4 hours
in 33% of fokontany, and greater than 4 hours in

FIGURE 1. Number of ACs per Fokontany in Madagascar

Abbreviation: ACs, agents communautaires (community health workers).

TABLE 1. Characteristics of 2 Districts in Madagascar and Distribution of Community Health Workers

District Mandritsara Mananara Nord

Region Sofia Analanjirofo

Population 323,242 216,281

Number of fokontany 239 206

Number of CSB with ACs 35 19

Number of PA 30 17

Number of AC 530 432

Abbreviations: AC, agents communautaires (community health workers); CSB, centres de santé de base (health centers); PA, points
d’approvisionnement (supply points).
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the remaining 27%. The median travel time to the
CSB and PA was similar (2.3 and 2.5 hours). In
both cases, travel time varied greatly across
fokontany, ranging from 3 minutes to more than

10.5 hours for CSBs and from 4 minutes to over
11 hours for PAs (Table 2).

Overall, ACs in 31% of fokontany were not
assigned to their closest CSB, and ACs in 25% of

FIGURE 2. Population Coverage per ACs in Madagascar

Abbreviation: ACs, agents communautaires (community health workers).

FIGURE 3. Surface Area to ACs in Madagascar

Abbreviation: ACs, agents communautaires (community health workers).
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fokontany were not assigned to their closest PA.
After reassigning all ACs from their assigned to
their closest CSB, the mean travel time decreased
from 2.86 hours to 2.39 hours. The proportion of

fokontany with ACs within 2 hours of travel time
to the CSB increased from 42% to 49%and that of
fokontany with travel time between 2 and 4 hours
from34% to38%, and the proportion of fokontany

FIGURE 4. Number of Fokontany per Population and Surface Area Covered by ACs

Abbreviation: ACs, agents communautaires (community health workers).

FIGURE 5. Estimated Travel Time for AC From Each Fokontany to Their Assigned CSB by Foot During the Dry
Season (1 Way)

Abbreviations: ACs, agents communautaires (community health workers); CSB, centres de santé de base (health centers).
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where ACs were confronted with more than
4 hours or travel decreased from 24% to 13%.

Reassignment from the assigned to the closest
PA led to a reduction in mean travel time from
3.11 hours to 2.74 hours. Similar to CSBs, there
was an increase in the proportion of fokontany
with a travel time of 2 hours or less (39% to
44%) or between 2 and 4 hours (33% to 35%)
and a decrease in the proportion of fokontany

with the least favorable travel time, over 4 hours
(27% to 21%).

DISCUSSION
We used GIS to support program managers in
visualizing data patterns related to the current
deployment patterns of ACs in 2 districts of
Madagascar. Our focuswas primarily on improving

FIGURE 6. Estimated Travel Time for AC From Each Fokontany to Their Assigned PA by Foot During the Dry
Season (1 Way)

Abbreviations: ACs, agents communautaires (community health workers); PA, points d’approvisionnement (supply points).

TABLE 2. Travel Times for ACs From Each Fokontany to Their Assigned and Closest CSBs

District

Assigned, h Closest, h

Min Max Mean Median Min Max Mean Median

Travel time to CSB

Mandritsara 0.05 10.59 3.00 2.56 0.05 7.62 2.52 2.20

Mananara Nord 0.13 9.17 2.68 2.17 0.13 8.41 2.24 1.89

Both districts 0.05 10.59 2.86 2.34 0.05 8.41 2.39 2.04

Travel time to PA

Mandritsara 0.07 11.82 3.23 2.57 0.07 11.82 2.87 2.33

Mananara Nord 0.14 11.05 2.97 2.34 0.14 8.97 2.59 2.07

Both districts 0.07 11.82 3.11 2.45 0.07 11.82 2.74 2.27

Abbreviations: AC, agents communautaires (community health workers); CSB, centres de santé de base (health centers); PA, points
d’approvisionnement (supply points).
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understanding of how policy guidelines translate to
local realities in terms of the demands that are
placed onACs in the exercise of their tasks. This in-
cluded describing the population and geographic
coverage expected of ACs and the travel time
demands associated with maintaining functional
linkages to the health system. These analyses are
not intended to identify specific benchmarks for a
well-functioning program. Rather, they are meant
to provide managers with information they can
take into consideration to assess whether the status
quo is rational and realistic and then to develop tar-
geted plans for adaptive management.

Selection of ACs is a collaboration between
community members, fokontany leaders, and the
head of the CSB. Although CSB heads have discre-
tion to add volunteers in situations in which it is
warranted by specific local challenges, we found
that the current deployment of ACs across the
445 fokontany in the 2 districts largely aligned
with the guideline in use of 2 ACs per fokontany
that is supported by implementing partners. With
the current distribution, ACs in 90% of fokontany
have a catchment population of 1,000 people or
fewer (2020 estimates) and ACs in 84% of fokon-
tany have a catchment area of 25 km2 or less. In
23% of fokontany, ACs are assigned either more
than 1,000 people or more than 25 km2. These
results only provide rough estimates given several
assumptions made about the specific location of
ACs and population patterns within fokontany.
They should also be interpreted as upper limits
since not everyone within the community may
need or seek the services of ACs and ACs’ functions
typically involve a combination of home visits and
consultations at the health hut (toby). Import-
antly, the thresholds we used (1,000 persons and
25 km2) are based on descriptive patterns ob-
served in our data rather than an informed deter-
mination of what may be manageable. Experience
from other countries and the WHO guideline on
CHW programs indicate that there is no single,
ideal target population size per CHW but rather
that the optimal coverage ratio depends on a con-
stellation of factors, including local epidemiology,
CHWs’ scope of practice, geographic distribution of
the population, geographic accessibility, and the
balance between time demands and compensation
and incentives.6,11 Thus, policy makers need to
take these other factors into consideration along-
side our findings and allow greater latitude for local
communities and CSBs to reasonably select and
manage the number of volunteers based on their
circumstances. Our results offer an important first
step in contextualizing guidelines and assessing

whether resulting demands on ACs are inherently
realistic.

Overall, our analyses show that a set number of
ACs per fokontany canmask someheterogeneity—
and in some cases large differences—in population-
to-AC and/or surface-to-AC ratios within and
across districts. Similar coverage ratios may mask
further differences because these figures do not
capture possible variations in population distribu-
tions or terrain across fokontany. Although mainly
discussed in the context of incentives, fairness and
equitability have been noted as important to mini-
mize frustration and attrition.33–35 Thus, the extent
to which assignments per fokontany may result in
variable expectations warrants additional atten-
tion. Madagascar may benefit from flexible guide-
lines calling for adjustments to recommended
coverage ratios based on relevant contextual vari-
ables, as is currently the practice in some other
countries based on distance from health facility
(Liberia), urban versus rural settings (India and
Zambia), or terrain (India and Nepal)11.

In modeling 1-way travel times by foot under
dry season conditions, we estimated that ACs in
58%of fokontanywere locatedmore than 2 hours
from their supporting health facility; for supply
points, this proportion was 61%. Assignment to
health facilities and supply points is currently gov-
erned by 2 different sets of boundaries—the “sec-
torization” or catchment areas served by health
facilities and administrative boundaries, respec-
tively. In practice, the duality of the health facili-
ty/supply point support system combined with
inconsistent assignment rules can lead to irra-
tional and suboptimal outcomes in terms of time
demands on ACs. Our models reassigning ACs to
the closest health facility did not make a substan-
tive change in alleviating the travel time demands
on ACs. We found only modest improvements
that still left ACs in over half of fokontany with
travel times exceeding 2 hours. Once adding time
for meetings and a return trip, many ACs may ef-
fectively be required to forego a full day or leave
their community overnight each time they travel
to the health facility or supply point.

Under the Mahefa Miaraka program, ACs are
allowed to sell at a small markup to the actual
cost of health commodities and they also receive
a modest allowance and a travel reimbursement
(based on MSANP guidelines) for attending meet-
ings that may not be sufficient to offset opportuni-
ty costs and possible expenditures, particularly for
ACs who travel the farthest distances. Further-
more, with a Rural Access Index of 11.4%, an
estimated 17 million people in rural areas of

These analyses
aremeant to
providemanagers
with information
for assessing
whether the status
quo is rational
and realistic and
developing plans
for adaptive
management.

Our results offer
an important first
step in
contextualizing
guidelines and
assessing whether
resulting
demands on ACs
are inherently
realistic.
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Madagascar are unconnected to the road network
(i.e., do not live within 2 km of the nearest road in
good condition).36 Thus, the link between ACs
and the health system warrants significant atten-
tion and may require different solutions beyond
the reassignment explored in our analyses.

Although endowing ACs with bicycles, as has
been done in some contexts,6 may cut travel
times, this solution is not currently considered un-
der the National Strategic Plan for Strengthening
Community Health, largely because ACs are sup-
ported solely through partner-supported pro-
grams. In addition, bicycles would be difficult to
use in the program area because of the sandy,
muddy terrain during the rainy season. One op-
tion that is currently being discussed by the
MSANP and implementing partners is to switch
to a single-source resupply model exclusively
through health facilities, suppressing the need for
additional trips to supply points. Complementary
measures ensuring that a monthly trip to the
health center can serve as a 1-stop shop for super-
vision, reporting, and resupply to minimize travel
burden should be considered. These may include
commodity security at the health facility level,
strong commodity management skills at the AC
level, reliable communication systems to avoid
unnecessary trips when supplies are lacking or
staff is not available, and AC incentives. Transport
and logistics challenges are compounded during
the rainy season when some areas are entirely cut
off, largely due to swelling of rivers. Rainfall pat-
terns vary across Madagascar and have been dis-
rupted due to changes in climate, with northern
Madagascar receiving 150% of expected annual
rainfall in 2018.37 Adaptive management that
considers the dynamic impact of the rainy season
on access will be increasingly important to reduce
service disruptions and increase health system re-
silience. Additional creative interventions may be
required for reliable access to communities, such
as using hovercrafts for deliveries as was recently
tested in another program.38

Limitations
Analyses were conducted in 2 districts ofMadagascar
supported by the same community health program
and may not adequately represent other areas of the
country. As in any modeling exercise, our results are
anchored in a combination of hard data and assump-
tions, for example, about the precise location of ACs
within each fokontany. Obtaining geocoordinates
for each AC was cost prohibitive and not feasible
within the timeline of the project. Although our

modeling assumptions were grounded in discussions
with local staff, findings should be interpreted cau-
tiously as directional rather than as a precise repre-
sentation of the actual conditions that exist in the
2 districts. Population and geographic coverage are
unlikely to be equally divided between ACs within
the same fokontany.One of themost critical assump-
tions related to estimation of delays with river cross-
ings is limited by the availability of data on river
characteristics. In addition, modeling was performed
underdry seasonconditions; a similar approachcould
be used with rainy season parameters and would
likely lead to increased travel times. When interpret-
ing findings, programmanagers should also consider
how differences in the profile of ACs, such as those
based on gender, age, occupation, or family responsi-
bilitiesmay affect reasonable expectations in terms of
the demands placed on ACs.

CONCLUSION
A major contribution of CHW programs is to
bridge the gap between communities and formal
health services. An earlier study in another area
ofMadagascar showed that CHWs share in the liv-
ing conditions of the populations they serve.39

Complementing these findings, our analyses high-
light that, although CHW programs reduce chal-
lenges for the client population to access an
integrated package of services forwomen and chil-
dren, access barriers are in fact transferred onto
CHWs.

Using GIS to visualize the deployment patterns
of CHWs can improve program managers’ ability
to synthesize information and grasp the actual
implications of policy decisions, and modeling
within a GIS enables identification of data patterns
related to the demands placed on CHWs, provid-
ing useful information to inform decision making.
This information is timely to inform the MSANP’s
strategic thinking around criteria and processes for
optimal integration of ACs into communities and
the health system in the context of the development
of the National Strategic Plan on Strengthening
Community Health. Our findings suggest that policy
makers should consider allowing greater latitude to
reasonably select and manage the number of ACs
that match the realities of each community. In addi-
tion, programmanagers should consider assignment
of ACs and placement of supply facilities that de-
crease travel time.

More broadly, optimization will require addi-
tional research to more fully understand the reali-
ties of ACs, and management and real-time data
use to assess what is required to ensure functional
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support systems. Specific recommendations to bal-
ance these considerations include the following:

1. Conduct additional geospatial analysis includ-
ing a larger sample of geographic areas to ob-
tain a broader representation of the local
realities ofACs in the country. Incorporate ad-
ditional analysis of existing data from the
HMIS to examine how coverage and travel
time may correlate with functioning of com-
munity health systems.

2. Use task analysis and time-use research to bet-
ter understand how ACs manage their tasks
and whether expectations and workloads are
realistic and commensurate with compensa-
tion and incentives.

3. Use costing tools to provide an accompanying
estimate of the real costs of maintaining a vol-
unteer community health system and re-
quired inputs.

4. Review management data on health staffing
at CSBs to assess the ability of the health sys-
tem to effectively work with groups of ACs,
including for supervision and to ensure the
quality of reporting, review, restock of sup-
plies and continued learnings duringmonthly
meetings.
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ORIGINAL ARTICLE

Private Providers’ Experiences Implementing a Package of
Interventions to Improve Quality of Care in Kenya: Findings
From a Qualitative Evaluation
Masila Syengo,a Lauren Suchmanb

Key Findings

n Engaging private providers in comprehensive
quality improvement activities is achievable.

n Cost is a prohibiting factor for many private
providers who would like to implement quality
improvement interventions.

n Offering a package of quality improvement
interventions may help mitigate some cost issues
as opposed to a one-size-fits-all approach.

Key Implications

n Program managers should consider tailoring
several quality improvement interventions to meet
the needs of private providers in small and
medium-sized facilities.

n Researchers should consider conducting further
studies on the return on investment quality
improvement programs can offer to private
providers in LMICs.

ABSTRACT
Introduction: Quality of care is an important element in health
care service delivery in low- and middle-income countries.
Innovative strategies are critical to ensure that private providers
implement quality of care interventions. We explored private pro-
viders’ experiences implementing a package of interventions
intended to improve the quality of care in small and medium-
sized private health facilities in Kenya.
Methods: Data were collected as part of the qualitative evalua-
tion of the African Health Markets for Equity (AHME) program
in Kenya between June and July 2018. Private providers were
purposively selected from 2 social franchise networks participat-
ing in AHME: the Amua network run by Marie Stopes Kenya
and the Tunza network run by Population Services Kenya.
Individual interviews (N=47) were conducted with providers to
learn about their experiences with a package of interventions
that included social franchising, SafeCare (a quality improvement
program), National Hospital Insurance Fund (NHIF) accreditation
assistance, and business support.
Results: Private providers felt they benefited from trainings in clin-
ical methods and quality improvement offered through AHME.
Providers especially appreciated the mentorship and guidelines
offered through programs like social franchising and SafeCare,
and those who received support for NHIF accreditation felt they
were able to offer higher quality services after going through
this process. However, quality improvement was sometimes pro-
hibitively expensive for private providers in smaller facilities that
already realize relatively low revenue and the NHIF accreditation
process was difficult to navigate without the help of the AHME
partners due to complexity and a lack of transparency.
Conclusion: Our findings suggest that engaging private providers
in a comprehensive package of quality improvement activities is
achievable and may be preferable to a simpler program.
However, further research that looks at the implications for cost
and return on investment is required.

INTRODUCTION

Quality of care is an important component of Sustainable
Development Goal 3, which aims to promote healthy

lives and well-being for all ages through improved quality
measures.1,2 However, as more low- and middle-income
countries (LMICs) attempt to achieve universal health cover-
age,3 itwill be importantnot to lose sight of quality in the race
to reach a larger number of people. Indeed, we know that
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quality is just as important as quantity when it comes
to achieving meaningful health outcomes across an
entire population.4,5

Studies have shown that improving the quality
of care is marred by complex factors, including
health workers multitasking, lack of training,
underuse of patient management protocols, weak
supportive supervision in an environment of
health worker staff shortages, and weak policy
initiatives that tackle low quality of care implemen-
tation in high-poverty areas.6–8 Researchers have
cited weak health system structural factors, such
as longer waiting times and commodity stock-outs,
among other compounded health system chal-
lenges affecting the quality of care in LMICs.9 In
terms of maternal, neonatal, and child health care,
many women in LMICs lack comprehensive quali-
ty of care throughout pregnancy and delivery.10

In Kenya, population-based research has shown
that the poorest women received fewer essential
services during ANC care and were 4 times
more likely to deliver without a skilled attendant
compared to those women in the wealthiest
quintile.11

Tunçalp5 has shown that both clinical and non-
clinical interventions implemented in LMICs can
improve quality of care and in turn increase desired
individual and facility-level health outcomes, as
well as people-centered outcomes. Further, a posi-
tive relationship between patients and providers
that is marked by good rapport, empathic commu-
nication, active listening, and confidentiality, was
reported to have increased utilization of health
services and improved quality of care and health
outcomes in LMICs.9 Overall, improving quality
of care increases the opportunity for patients’
and facility-level outcomes with a focus on maxi-
mizing the utilization of health care services.

Although several evidence-based strategies
exist to achieve quality improvement in clinical
settings,12 the African Health Markets for Equity
(AHME) program partners specifically focused on
social franchising, SafeCare, and accreditation
with national health insurance to help private
providers improve quality. Research has shown
that social franchising has become an increasingly
popular health system strengthening strategy in
poor and underserved communities because of its
ability tomaximize the potential of the private sec-
tor and improve access to health care services.13

Social franchises are comprised of a network of
members who are private health care providers
that use a commercial branding identity to achieve
a social cause rather than a financial goal.13

Private providers are organized in a contractual

obligation to offer specific serviceswithin a specific
network of providers. These franchisees are then
provided training, branding, and monitoring with
the aim of improving quality of care, increasing
access to care, expanding the affordability of
services, and rapidly increasing the number of de-
livery points for important public health ser-
vices.14,15 Results from a systematic review led by
Beyeler16 found an association between social
franchising and increases in both client volume
and satisfaction. However, it was not clear that so-
cial franchising increased health care utilization or
health impact, and social franchise clinics tended
to underperform in terms of cost effectiveness
and equity in relation to their nonfranchised
counterparts. Still, there is evidence to suggest
that franchise providers are able to maintain sup-
port for their operations through patient-user
fees, which allows them to offer quality services.17

SafeCare, a step-by-step holistic quality im-
provement strategy, differs from other quality im-
provement models that tend to target specific
programs or services within a health care facility.
SafeCare aims to improve patient safety and qual-
ity of health care across an entire facility by offer-
ing assessments and improvement strategies for all
aspects of the clinic, ranging from administration
and management to record keeping, inventory
management, drug safety, and clinical infrastruc-
ture.18 Using this strategy, facilities with severe
shortages in equipment, infrastructure, and resources
are supported to achieve stepwise improvements fo-
cusing on themost important areas of quality, safety,
and risk,whichwouldhavehindered service delivery
and quality of care.19 Some evidence suggests that
this approach makes both the patients and providers
increase trust in the way in which health care provi-
sion is administeredmore transparently, thus increas-
ing access to health.20 Further, existing reviews of
SafeCare in LMICs have shown that the program
improved access to quality of care in poor under-
served populations in Ghana, Kenya, Nigeria,
Tanzania, and Uganda.21 On the provider side, pri-
vate providers implementing SafeCare can increase
financial investment through quality improvement
targets and access to credit. This increases motiva-
tion to improve the quality of services, thereby
also potentially increasing the number of patients
served, as well as facilities’ efficiency.20

Despite successes in the implementation of
SafeCare, difficulties remain with financial sus-
tainability being the main challenge. Providers
are constrained and often unable to absorb the
increased costs of the SafeCare improvements,
even if higher quality of care is achieved.22 A

Social franchising
has become
popular because
of its ability to
maximize the
potential of the
private sector and
improve access to
health care
services in poor
and underserved
communities.
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sustainable, self-financing quality assessment sys-
tem requires sufficient local capacity to ensure lo-
cal ownership and keep costs low.23 However,
qualified medical staff are required to conduct a
SafeCare assessment, which takes logistics and fa-
cilitation, often requiring travel and making the
cost of assessment significant.24 In Kenya, donors
are still largely financing these costs, but this mod-
el of cofinancing assumes that private providers
will bear some of the costs themselves and ulti-
mately pay for the program completely through
user fees, which is often not sustainable.25 This
can only happen if facility owners are convinced
that quality of care improvement is worth paying
the price.22,26

Finally, research on health insurance schemes
has shown evidence of improved patient access
and utilization of health care services, as well as
quality improvement outcomes. For example,
several studies have shown that being insured
was associated with adherence to treatment.27–29

On the private providers’ side, health insurance
accreditation has been shown to improve quality
of care services in the United States,30 and there is
consistent evidence that shows that accreditation
processes improved care and clinical outcomes
across a wide spectrum of clinical conditions in
high-income countries.31 However, some studies
have found mixed effects of health insurance. For
example, Suchman32 found that national health
insurance accreditation in Kenya and Ghana did
seem to help private providers increase their qual-
ity of care, but it was unclear to what extent access
to this quality care became more equitable in the
face of the many challenges that providers faced
navigating and being paid by insurance. Further,
a study in SouthAfrica showed that improved com-
pliance with accreditation standards had minimal
or no effect on clinical outcomes,33 and another
study identified weak or inconsistent relationships
between accreditation and quality measures out-
comes.34 These findings point to the conclusion
that different quality measures should not be
expected to promote similar outcomes.35

It is worth noting that limited literature exists
that explores quality improvement among private
sector providers in Kenya, particularly those pro-
viders that operate small and medium-sized facili-
ties. In this article, we seek to fill this gap by
exploring private providers’ experiences with a
comprehensive package of interventions meant
to improve both quality and accessibility.

With an eye to promoting health care quality
among a larger proportion of providers, this article
examines private providers’ experiences with a

package of interventions intended to improve the
quality of small and medium-sized private health
facilities in Kenya. Specifically, we seek to better
understand private providers’ experiences in this
context to determine whether providers felt their
clinical quality improved through participation in
a comprehensive package of quality improvement
interventions, the challenges they faced, andwhat
other opportunities might exist for improving
health care quality in Kenya, particularly among
private providers in smaller facilities.

METHODS
This article draws from qualitative data collected
at 47 private facilities that offer comprehensive
maternal and reproductive health care across
Kenya. The majority of these providers were al-
ready participating in the African Health Markets
for Equity (AHME) program in Kenya, which op-
erated from 2012 to 2019. AHME sought to in-
crease access to high-quality primary health care
for low-income clients in Kenya through a compre-
hensive package of quality improvement interven-
tions. The AHME partnership included Marie Stopes
International, Population Services International,
Population Services Kenya, and the PharmAccess
Foundation. Past partners included the International
Finance Corporation and the Grameen Foundation.
The participating franchise networks in Kenya in-
cluded the Amua franchise operated by Marie
Stopes Kenya and the Tunza franchise operated by
Population Services Kenya.

The AHME intervention package aimed to ad-
dress 5 conditions intended to increase health
market accessibility for poor populations: (1) pri-
mary health care is covered by national health in-
surance; (2) poor populations are enrolled into
national health insurance; (3) private providers
are accredited with insurance; (4) private provi-
ders offer quality services; and (5) private provi-
ders are able to run sustainable businesses. As
such, the intervention package was meant to be
comprehensive, addressing all 5 market condi-
tions. The package included social franchising to:
(1) organize private health care providers into net-
works to deliver a specific package of health ser-
vices (in this case, family planning and maternal
and child health) under a common brand aimed
at delivering comprehensive care with a social
mission; and (2) train providers in both clinical
practice, basic facility management, and monitor-
ing and oversight of clinical quality.36 SafeCare
was included to address quality improvement.

We sought to
understand
private providers’
experiences and
challenges while
participating in
this quality
improvement
intervention and
learn about other
ways to improve
health carequality
among these
providers in
Kenya.
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Because quality improvement efforts can be
costly for small private facilities that generate little
revenue on top of their operating expenses,
AHME also offered a business support interven-
tion that included access to the Medical Credit
Fund (MCF), a program that connects providers
with banks that can offer them accessible loans at
relatively low interest rates. The business support
intervention also included general support for
clinic financial management, such as training in
bookkeeping. Finally, AHME-supported providers
that were not already accredited with Kenya’s na-
tional health insurance scheme, the National
Hospital Insurance Fund (NHIF), were given ac-
creditation support, with AHME representatives
offering pre-inspection checklists, walking provi-
ders through the application process and liaising
with local NHIF offices on providers’ behalf.

In this article,we focus ondata collected through
the AHME qualitative evaluation, which was an
external program evaluation conducted by the
University of California San Francisco (UCSF).
While the AHME qualitative evaluation was far-
reaching and spanned the duration of the program,
we narrow in on data collected in the final round of
data collection (2018) with private providers re-
garding their experiences with the AHME quality
improvement interventions in Kenya. We used a
qualitative approach and conducted semistruc-
tured interviews to address the research objectives;
a total of 47 individual interviews were conducted.

Study Setting and Selection of Participants
The final round of qualitative data collection for
the AHME evaluation in Kenyawas conducted be-
tween June and July 2018 with providers in both
AHME franchised facilities and nonfranchised facil-
ities across 23 counties in the 6 regions in Kenya
(Nairobi, Eastern, Coast, Central, Rift Valley, and
Western) (Table).

The study team received lists of franchise pro-
viders from both the Amua and Tunza networks
and used a purposeful sampling design to select
providers according to their location, their level
of participation in the different components of
the AHME intervention package, and their NHIF
accreditation status. The franchise networks also
provided lists of facilities that had been approached
to join a franchise network but had declined partic-
ipation. Although these “matched” facilities were
intended to serve as a comparison group to help
the study team determine the effects of the AHME
interventions, interviews with nonfranchised provi-
ders ultimately yielded little useful data. However,

we have included the perspectives of some of these
providers regarding accreditation with and partici-
pation in the NHIF to help illustrate the challenges
that private providers face working with the NHIF
regardless of their franchise status.

Study Procedures
Interview guides were developed by the study
team at UCSF and data collection was supervised
by Innovations for Poverty Action (IPA), a research
organization based in New Haven, CT, USA, with
country offices in cities across the globe, including
Nairobi. Field staff were hired by IPA to conduct the
interviews, and staff were jointly trained by UCSF
and IPA in qualitative interviewing techniques,

TABLE. Characteristics of Private Providers
Interviewed for Quality of Care Interventions, Kenya

Characteristic No. (N=47)

Age, median (range), y 44 (38–60)

Gender

Male 35

Female 12

Education

College/diploma/certificate 36

University 8

Masters/doctorate 3

Facility Type

Hospital 6

Health center 13

Clinic 20

Maternity home 3

Dispensary 3

Other 2

Professional qualification

Medical doctor 3

Nurse 15

Community auxiliary nurse 21

Clinical officer 1

Lab tech 2

Admin and management 5

NHIF accredited

Yes 21

No 26

Private Providers’ Experiences Implementing Quality of Care Programs in Kenya www.ghspjournal.org

Global Health: Science and Practice 2020 | Volume 8 | Number 3 481

http://www.ghspjournal.org


ethical research practices, and fieldwork protocols.
After their training, the interviewers held mock in-
terview sessions with clinic staff at franchised facil-
ities in Nairobi; these facilities were then excluded
from participating in the formal study. Staff from
both IPA and UCSF supervised the pilot testing,
which helped to enhance the study tools. Semi-
structured interviews were then conducted with
private providers who were participating in the
AHME interventions and matched facilities that
were within the catchment area of AHME and
were not participating in the intervention package.
Interviews lasted approximately 40–60 minutes
and exploredproviders’ experienceswith: social fran-
chising, theNHIF applicationprocess and experiences
with NHIF once they were accredited, the SafeCare
program, and MCF. Specifically, providers were
asked questions related to the benefits of each pro-
gram and any challenges they faced implementing
these programs in their own health facilities.

Participants’ sociodemographic information
was collected after completing the interviews.
Interviews were audio-recorded, and detailed
field notes were collected. To ensure participant
confidentiality, the study team received informed
consent to participate from all the participants,
and all interviews were conducted in a private
space (e.g., a provider’s office or exam room)
within the health facility. The field research team
was comprised of all Kenyans who were also na-
tive Swahili speakers. The team conducted data
collection in English or Swahili, based on the
interviewee’s preference. Recordings were trans-
lated and transcribed by a team of professional
transcriptionists who were also natives of Kenya
and had been trained by IPA research staff.
Transcripts were de-identified to further protect
participant privacy and confidentiality. IPA re-
search staff in Kenya were responsible for
back-checking interviews, including ensuring
translation accuracy. Participants were compen-
sated with a small token of appreciation in recog-
nition of their time taken to participate in the
research. This was usually a bar of soap that was
worth about 200 Kenyan Shillings (US$2).

Data Analysis
Following transcription, qualitative researchers at
UCSF independently reviewed the transcripts
and developed a coding framework using an ap-
plied iterative approach, with codes developed
and adapted from earlier rounds of data analysis
and configured along lines of significant inquiry.
The UCSF and IPA team then reviewed the initial

codebook together to ensure a common under-
standing of codes and consistency in code applica-
tion. Codes were refined throughout the coding
process to allow for emerging themes and new pri-
orities in the analysis were verified for consensus
between the qualitative researchers to ensure
inter-rater reliability.37 After coding, emerging
themes were organized according to barriers and
opportunities to implementing the full package of
quality improvement interventions. A standard
qualitative analysis software package (ATLAS.ti)
was employed to manage the coded texts and the
analysis process indicates that data saturation was
reached.

Ethical Considerations
The ethical review boards of UCSF and the Kenya
Medical Research Institute approved the study
protocol, data collection instruments, and consent
forms. Approval was received from UCSF on May
22, 2018 and from Kenya Medical Research
Institute on July 10, 2018. Verbal informed con-
sent was obtained from all participants before
study participation.

RESULTS
Social Franchise and SafeCare Training
Benefits
Franchised private providers reported benefiting
from trainings and mentorship on reproductive
maternal and child health offered by the franchise
networks. The overall objective of the trainingwas
to strengthen and improve knowledge of infection
prevention and maternal and child health, and
many providers felt they learned useful new skills
through the trainings.

After joining AMUA, that’s when I went for training for
family planning. Yeah, I was not competent on family
planning before . . . After joining AMUA that is when I
got introduced [to] those services and after being trained
and I was given certificates.—R4PF07

Providers reported utilizing these acquired
skills to support their clinic staff with continuous
medical learning in their clinics. In some cases,
providers worked with the quality assurance tech-
nical teams offered by the franchise to assess areas
where improvement was needed and provided
specific mentorship.

After the training we conducted internal CME [continu-
ing medical education] where you provide feedback on
what you learned on the daily management of clients.
In some cases, we also invited one of our quality
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assurance officers for a return on CME andwe did resus-
citation. We did CME training on resuscitations now for
an adult, so it’s actually benefiting.—R4PF08

The majority of the franchised private provi-
ders reported that quality improvement training
from the SafeCare program also had a positive im-
pact on how they offered maternal and child
health and family planning services in their
clinics. Although trainings offered by the franchise
networks focused more on skills-building, these
were complemented by training that providers re-
ceived through SafeCare, which helped them to
update their standards for clinic operations. This
training ranged from how to stock drugs properly
to reduce waste, which types of equipment to pur-
chase to enhance treatment safety and efficacy,
and how to implement infection prevention
practices.

Commodity Supply and Franchise Benefits
After joining a franchise, participating providers
reported benefiting from steady family planning
commodity supply, as well as access to equipment.
Providers appreciated that the franchisors offered
discounted prices on commodities and equipment
that they felt improved service delivery, but other-
wise would have been difficult to procure on the
open market.

Like the benefits, you see when [we] were joining we
had nothing [in] terms of commodities. AMUA supplied
us with this coach, beds, gloves, and autoclaves. These
commodities are hard to get in the market, they are ex-
pensive, but for us, we got them supplied at a lower
price.—R4PF07

Private providers also said they routinely
received family planning commodities from the
franchisors to facilitate family planning service pro-
vision. The providers felt that this steady supply of
commodities made it possible for them to offer
quality care services, including offering additional
services, such as medical male circumcision.

We benefited from family planning consumables such as
gloves, jadels, femiplan pills. Those are now the com-
modities that were supplied. Even [voluntary medical
male circumcision] commodities were also supplied too.
In fact, our first starter pack for VMMC came from
TUNZA; we were given three of them to start voluntary
medical male circumcision.—R4PF29

Conversely, some providers complained that
the Tunza franchise had a monopoly on a particu-
lar brand of contraceptive pill. Several clinics had
special arrangements with suppliers from Tunza

to stock this brand of pill. However, under this ar-
rangement and despite demand from clients, it be-
came difficult for providers to stock competing
brands. This resulted in fewer family planning
options for women visiting the clinic.

Experiences with Social Health Insurance
Beginning in 2016, franchised providers were giv-
en assistance to register and become accredited
with the NHIF. Although both franchised and non-
franchised providers reported many challenges
with the NHIF accreditation process on their own,
virtually all franchised providers who received this
intervention found it beneficial and some reported
that they would not have seen the accreditation
process through without assistance from AHME.

In terms of improving quality, providers sug-
gested that both preparing for accreditation and
becoming accredited encouraged quality improve-
ment in their facility. Not only did practice inspec-
tions conducted by the franchise representatives
help providers to ensure quality compliance just
before beginning the accreditation process, but a
number of providers said that participating in
SafeCare over the longer term enabled them to raise
overall quality standards in their clinic even before
the pre-accreditation site inspection. Technical assis-
tance provided by SafeCare helped providers better
adhere to Ministry of Health guidelines and follow
through on quality improvement action plans,
which in turnmade the accreditation process easier.

You know when you improve quality, then your facility
will receive NHIF representative accrediting your ser-
vices, which is good. Those are some of the areas that
we see assistance from the [SafeCare] teams. And then
we feel they have really supported us by introducing ac-
tion plans on areas that need improvement with a speci-
fic time frame. Yeah, you feel supported and of course,
you agree to implement what has been agreed by the
quality improvement team and that is very important.
Those are some of the benefits.—RFPF25

Further, many franchised providers noted that
NHIF accreditation was complex and difficult to
navigate due to a lack of transparency around the
process itself, challenges communicating with the
local NHIF office, and corruption. The franchisors
played a key role in helping providers to complete
a process they might otherwise have abandoned.

NHIF assistance was very positive and very good, be-
cause AMUA is the ones who have put us here.
Without them it would have been challenging and prob-
ably we would not have been accredited if it was not
their support. They gave us a lot of support.—R4PF10
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Notably, some nonfranchised facilities faced
similar challenges and ultimately stopped pursu-
ing accreditation as a result.

I have never known the reason [why my facility was not
accredited]. I kept hoping, I kept ringing, but nobody
gave me the reason. Then again, I said, I am an entre-
preneur, they are not the people who brought me up to
where I am, and I just stopped bothering them and
moved on.—R4PN10

Once accredited, providers noted that partici-
pating in NHIF had allowed them to further
improve quality by expanding their service offer-
ings, which benefited patients in addition to
benefiting the clinic as a business.

Even services the ones that we offer I see us improving as
we go on, because before I came here there was nothing
like CT scan. Now we have it because NHIF covers it.
Even if it is things to do with the examinations, I told
you things to do with the pictures like X-RAY. You see
through the NHIF we can also advance business-wise
because we have our machines.—R4PN19

Strengthening Business Support
The business support intervention assisted provi-
ders with quality by offering routine mentorship
on financial management, record keeping, and
drug and stock management. For example, some
providers bought computer software applications
that tracked drug expiry dates and assisted their
clinic staff with auditing stock inventory, which
helped these providers maintain a steady supply
of drugs.

We have improved . . . because we are now keeping re-
cord of our drugs so . . . at the end of the day we have to
know . . . how much drugs we have spent and what is
remaining in the stock so that we can place an order im-
mediately at least it has improved.—R4PF40

Although most providers spoke highly of
SafeCare, they also encountered several chal-
lenges implementing quality improvement pro-
grams. Many private providers reported that it
was difficult for them to expand or make structur-
al changes to their clinic space to comply with
SafeCare and that these changes required finances
that were not easily available. Indeed, many pro-
viders reported that implementing SafeCare was
expensive.

You know, we had challenges especially when you were
on rented a room, you try to maintain some standard. I
mean, for example I may like to put the tiles, but when
you think about the cost of tiles and rent. You take a

break and ask the landlord who will never do it.
Because it will less on his rental income when he does
the tiles. In the end, you just do it. It is a challenge to
maintain SafeCare standards.—RFPF23

In some cases, providers were able to solve
their financial capital challenges through other
components of the AHME interventions. For ex-
ample, NHIF accreditation enabled some providers
to bring inmoremoney by expanding their service
offerings. For other providers, the acquisition of
loans facilitated by the MCF allowed them to up-
grade their clinics by purchasing new medical
equipment that aided in offering comprehensive
reproductive health services.

The major loan I took was through MCF and it was pri-
marily for major upgrades of the facility. This facility is
not what it was in 2013, everything has changed as I
told you. So, most of the major things that you see here
were done with the MCF funds.—R4PF24

However, while some providers appreciated
the MCF loans and used them to improve their fa-
cilities, others had their own reservations regard-
ing the interest rates and the loan repayment
period. It is worth noting, though, that Kenyan in-
terest rates were standardized in late 2016, which
meant that rates negotiated through MCF that
may once have been competitive were no longer
more attractive than a standard bank loan. In ad-
dition, some providers were very skeptical of how
they would transition through different stages of
SafeCare while paying off bank loans they felt
were at a high interest rate. These providers there-
fore had to weigh the benefits of one set of quality
improvement plans against another.

DISCUSSION
This qualitative evaluation assessment provides
rich data on private providers’ experiences with a
set of quality improvement interventions under
the umbrella of a program designed to improve ac-
cess to quality health care services within private
health facilities in Kenya. Quality of care interven-
tions have shown the potential to improve repro-
ductive and maternal-child health interventions in
Kenya.38 However, quality of care interventions
should be viewed in light of private providers’ needs
to recoup their return on investments, cost, struc-
tural barriers, and limited access to loans for pur-
poses of continued quality of care sustainability.24

Franchised providers felt that mentorship and
capacity building on quality improvement offered
through several components of the AHME inter-
vention package improved their knowledge and
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enabled them to provide a wider variety of higher
quality services. Similarly, providers associated
NHIF accreditation with quality and several provi-
ders suggested that they would not have become
accredited without support from AHME. However,
providers often noted that quality improvement
was costly both to implement and to maintain.
Although some aspects of the AHME intervention
package (e.g., MCF loans, increased client flow
due to franchising) mitigated this challenge for
some providers, cost was still a common concern
among participating providers.

Our evaluation findings are similar to a num-
ber of other studies examining quality improve-
ment in LMICs. Regarding NHIF accreditation, we
found that private providers complained of an
unclear application process that was lengthy and
complex. In some cases, the complexity of this
process deterred providers from applying for ac-
creditation at all. This is consistent with findings
from previous rounds of data collection for the
AHME qualitative evaluation.39 Since NHIF ac-
creditation is a means of quality assurance, deter-
ring private providers from participating in this
process through complexity and lack of transpar-
ency has implications for quality control among
the private health sector in Kenya.

Our findings showed that adhering to SafeCare
requirements posed a significant challenge to pri-
vate health care providers operating with little
access to capital, particularly those located in low-
income communities. Alkhenizan et al.40 also
found that financial burdens imposed on health
care facilities created barriers to quality improve-
ment in LMICs. As Agha41 also found, our evi-
dence suggests that offering loans to private
providers is one way to decrease this financial
burden for private providers in small facilities and
increase quality of care. However, the loans them-
selves sometimes increased the providers’ finan-
cial burden, and providers often didn’t want to
take loans because they were worried about inter-
est rates and repayment.

Although public health providers have core
expenses, such as rent and salaries, covered directly
by government, private providers must rely only
on their income to pay for all facility expenses.
Private providers in small and medium-sized facili-
ties in LMICs like Kenya often operate on very low
budgets with little money left over. As shown by
our findings, these tight budgets can affect clinical
quality. Interventions like the AHME business sup-
port intervention are important for helping these
providers learn to manage their finances and
maintain a sustainable business that can afford to

maintain and improve quality. In addition, some
providers noted that joining NHIF allowed them to
make improvements to their facilities, which in
turn helped them generate more income to be put
back into clinic upkeep. These findings combined
with those around loans for private providers sug-
gest a need for further research around the return
on investment offered by similar quality improve-
ment programs.

Limitations
These results should be viewed in light of the
study’s limitations. Social desirability bias could
have influenced the responses for both franchised
and nonfranchised private providers, although it is
difficult to predict the effect that social desirability
bias would have had on these results. We made
attempts to mitigate the potential effects of social
desirability through the use of trained field inter-
viewers and by emphasizing to participants that
the interviewers were not representatives of any
of the AHME partner organizations. Further, we
note that the findings presented above would be
richer if triangulated with other data sources,
such as quantitative data on the extent to which
provider quality actually improved through the
AHME interventions. However, an external quan-
titative evaluation meant to complement the
qualitative results presented here was delayed
such that the qualitative and quantitative teams
were not able to cross-reference their findings.
Despite these limitations, we feel that this article
provides novel insights on experiences of fran-
chised private providers reporting their experi-
ences with quality improvement interventions.

CONCLUSION
Several studies have shown evidence that social
franchising models have worked to improve the
overall health outcomes of their communities
through the quality of care interventions.16,42–44

Our findings suggest that engaging private provi-
ders in efforts to improve quality of care in private
clinics through a package of interventions that ex-
tend beyond the typical social franchisingmodel is
achievable. Further, this model may be preferable
to traditional social franchising where possible be-
cause it offers more customizability to meet the
needs of private providers across a range of facility
sizes and income levels. However, because weigh-
ing the benefits of quality improvement against
the costs of implementing a comprehensive quali-
ty improvement program remained a critical con-
cern for private providers, we recommend further
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research on the return on investment that such
quality improvement interventions can offer to
private providers in small and medium-sized facil-
ities in LMICs.
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Determinants of Facility-Level Use of Electronic
Immunization Registries in Tanzania and Zambia:
An Observational Analysis
Emily Carnahan,a Ellen Ferriss,b Emily Beylerian,a Francis Dien Mwansa,c Ngwegwe Bulula,d

Dafrossa Lyimo,d Anna Kalbarczyk,b Alain B. Labrique,b LaurieWerner,a Jessica C. Shearera

Key Findings
n We provide a framework to quantify the

facility-level use of electronic immunization
registry (EIR) systems.

n Facility EIR use declined over time in all study
regions in Tanzania and Zambia.

n There was greater EIR utilization among facilities
at which health care workers reported into
electronic systems only compared to parallel
paper and electronic systems.

Key Implications
n As more countries transition to EIRs, it is

important to understand whether and why health
care workers at facilities are adopting and using
these systems.

n As EIRs are introduced in new settings, we
recommend building indicators of engagement
and use directly into the system for routine
monitoring and implementing changes as
needed.

ABSTRACT
Background: As more countries transition from paper-based to
electronic immunization registries (EIRs) to collect and track indi-
vidual immunization data, guidance is needed for successful
adoption and use of these systems. Little research is available on
the determinants of EIR use soon after introduction. This observa-
tional study assesses the determinants of facility health care work-
ers’ use of new EIRs in Tanzania and Zambia, implemented
during 2016 to 2018.
Methods: We used EIR data entered between 2016 and 2018 from
3 regions in Tanzania and 1 province in Zambia to measure
weekly EIR system use for a total of 50,639 facility-weeks. We
joined secondary data on facility characteristics and applied the
Performance of Routine Information System Management frame-
work to categorize characteristics as organizational, technical, or
behavioral. We used a generalized estimating equations logistic
regression model to assess facility characteristics as potential deter-
minants of system use.
Results: In both countries, the estimated odds of weekly EIR use
declined weekly after EIR introduction. In Tanzania, health centers
and hospitals had increased odds of system use compared to dis-
pensaries. For each additional health care worker trained in a fa-
cility during the EIR introduction, the estimated odds of weekly EIR
use increased. Tanzanian facilities that had transitioned entirely
to paperless reporting had higher odds of sustained use com-
pared to those maintaining parallel electronic and paper-based
reporting systems. In Zambia, distance from the district health of-
fice was significantly associated with decreasing odds of system
use. There were significant differences in EIR use by district in
both countries.
Discussion: The results highlight the importance of organizational
and behavioral factors in explaining sustained EIR use. As EIRs
are introduced in new settings, we recommend indicators of en-
gagement and use be built directly into the system so they can
be routinely monitored, and course corrections can be implemen-
ted as needed.

INTRODUCTION

Each year, vaccines prevent an estimated 2 to 3million
child deaths.1 Over the last 3 decades, vaccination

coverage levels have significantly increased worldwide,
but progress has stalled in recent years. In 2018, 19.4mil-
lion children did not receive the 3 recommended doses of
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diptheria, tetanus, and pertussis vaccine in their
first year of life.1 In low- and middle-income coun-
tries (LMICs), efforts to strengthen vaccination cover-
age and equity are often impeded by inaccurate or
incomplete data on routine childhood immuniza-
tions.2 As many country health systems are integrat-
ing new digital tools, there is an opportunity to use
digital tools to improve immunization programs’ pur-
suit to close the vaccination gap.3

The electronic immunization registry (EIR) is
one such digital tool to support immunization pro-
gram performance. EIRs are routine systems to
capture, store, access, and share individual, longi-
tudinal health information in digitized records.4

They focus on collecting individual immunization
records but can also collect other health and de-
mographic data in each individual’s digital record
and can be linked with vaccine stock manage-
ment, human resources management, or other
health management information systems. There
is promising—although limited—evidence that
digital health tools can improve vaccination
adherence, uptake, and the efficiency of immuni-
zation programs.5 In high-income countries,
where they are routinely used, EIRs have been
shown to support tracking individual vaccine eli-
gibility and delivery, facilitate vaccine manage-
ment and accountability, and inform assessments
of vaccination coverage, missed opportunities,
and disparities, among other benefits.6 Thus, EIRs
have been proposed as a solution to improve data
quality, facilitate reporting, and promote data use
in LMICs, ultimately providing the opportunity to
strengthen vaccination services.7

Traditionally, most LMICs have relied on
paper-based data collection at the facility level to
capture immunization data.3,8,9 As country de-
mand to integrate digital solutions to improve
health outcomes is increasing,10 there are also
more examples of LMICs developing, implement-
ing, and scaling EIRs across many countries in
Latin America, Africa, and Asia.11–14 The Bill and
Melinda Gates Foundation, Gavi, and other
funders have invested substantially in EIRs in
LMICs to improve immunization data quality and
use to increase vaccine coverage and equity.
However, few EIR implementations in LMICs
have been rigorously evaluated.9 And despite im-
proved political, financial, and technical support
to introduce digital health strategies, many of
these interventions continue to face barriers to
adoption and consistent use that limit their poten-
tial impact.3,15–18

As more countries transition from traditional
systems using paper-based data collection tools to

EIRs, guidance is needed to ensure the ongoing
use of these new systems. This study uses an im-
plementation science framework to test hypothe-
ses of the drivers of EIR use. Understanding the
drivers can inform improvements to the system
design and/or implementation strategies for more
effective implementation and sustained use. This
article seeks to identify determinants of facility-
level differences in system use among facilities
in Tanzania and Zambia where EIRs have been
implemented.

THE EIR INTERVENTION AS PART OF
TANZANIA AND ZAMBIA’S EHEALTH
LANDSCAPE

Tanzania and Zambia are the focus of this study
based on their role as demonstration countries
in the BID Initiative. Funded by the Bill and
Melinda Gates Foundation, the BID Initiative is
grounded in the belief that better data plus better
decisions will lead to better health outcomes.

In Tanzania and Zambia, facility health care
workers (HCWs) use paper-based tools to capture
information about vaccine delivery and stock.19,20

Each facility manually aggregates the data into a
monthly report that is submitted to the district;
from there, data are entered into electronic sys-
tems and aggregated to the district, regional, and
national levels. Beginning in 2013, the Tanzanian
and Zambian Ministries of Health (MOHs), in
partnership with PATH, identified challenges re-
lated to immunization data quality and use and
then iteratively developed solutions to address
them.

The most pressing immunization data quality
and use challenges (categorized by the World
Health Organization Classification of Digital
Health Interventions health system challenges4)
included the following:

� Incomplete or untimely data (1.3)

� Inaccurate or uncertain population denomi-
nators to inform coverage calculations (1.1)

� Lack of unique identifiers for infants (1.7)

� Difficulty identifying children who do not
start immunization or who drop out (default-
er tracing) (1.5, 8.6)

� Poor data visibility at the facility level (1.5)

� Complex data collection tools

� Insufficient data on supply chains and logistics
management (1.3)

� Inadequate capacity for data management
and use (1.6)

Weused an
implementation
science
framework to
identify
determinants of
EIR use in facilities
in Tanzania and
Zambia.

Facility-Level Use of Electronic Immunization Registries in Tanzania and Zambia www.ghspjournal.org

Global Health: Science and Practice 2020 | Volume 8 | Number 3 489

http://www.ghspjournal.org


The BID Initiative intervention strategy to ad-
dress these challenges included both technological
and change management components to foster an
environment conducive to data use for decision
making.21 The package of solutions included the
development of a standards-based EIR with auto-
mated, simplified reports; web-based dashboards;
and supply chain system tools,12 and the introduc-
tion of data use mentors, peer networking com-
munication forums between health workers, and
data use guides to build capacity and motivation
for data use.22 Interventions were designed accord-
ing to the principles of user-centered design to ad-
dress each country’s identified challenges.23,24 For
example, in both countries, the MOHs codesigned
requirements for the EIRs with the project team,
and user advisory groups (comprised of HCWs
from facility, district, and regional levels) tested
iterations of the EIRs to provide feedback on the
functionality and user interface.12

The BID team tested and refined interventions
in pilot facilities in each country before scaling up
a package of interventions to other facilities. The
interventions were introduced to HCWs through
on-the-job training with staff from higher levels
of the health system (district, regional, national)
engaged to provide a supportive environment
through championing data use practices, mentor-
ing facility staff, and holding facilities accountable
for their performance.25

DETERMINANTS OF EIR USE:
A CONCEPTUAL FRAMEWORK

We sought to evaluate facility characteristics associat-
edwith EIRuse following the rollout of interventions
in the first regions of implementation—Arusha,
Kilimanjaro, and Tanga regions, Tanzania, and South-
ern Province, Zambia—from 2016 to 2018. The
successful adoption of EIRs requires many organi-
zational, technical, and behavioral factors to come
together, as conceptualized in the Performance of
Routine Information System Management frame-
work.26 Facility characteristics in this study were
mapped to these categories of determinants. The
hypothesized impact of these characteristics on
EIR use are shown in Table 1 and described here.

Organizational Factors
Organizational factors included the level of super-
visory and political support for the new system,
availability of human and financial resources, and
management support. These factors were mani-
fested at the facility, district, or regional level
through informal norms, values, and practices or

through formal guidelines, standards, and poli-
cies. As EIRs were introduced, organizational pol-
icies often required HCWs to continue the
traditional paper-based data entry in addition to
entering data electronically; this was the case in
Tanzania and Zambia where HCWswere expected
to conduct parallel data entry in the EIR and offi-
cial paper-based reporting system until officially
switching to paperless reporting.We hypothesized
that when a facility transitioned to paperless
reporting (i.e., only using the EIR), system use
would have increased. A study evaluating
SmartCare EIR use in Zambia observed parallel
data entry requirements undermined SmartCare
EIR adoption by clinic staff.27 We hypothesized
based on implementation experience that HCWs
in facilities responsible for a larger population
would have had a busier daily client load, there-
fore less time for data entry. A study of the
Mobile Technology for Health program in Ghana
found that higher volume health centers and hos-
pitals were less likely than community-based facil-
ities to register and upload individual-level health
information to the mobile platform, in part due to
overburdened HCWs.28 However, we also hy-
pothesized the reverse could be true: that HCWs
in facilities with a larger patient population may
have seen more value in using the EIR to manage
their patients and would have been more likely to
use the system. We also hypothesized relation-
ships between EIR use and facility type, owner-
ship, distance to the district health office (DHO)
(as a proxy for supportive supervision), training
strategy, and number of immunization sessions
offered per week (Table 1).

Technical Factors
Technical factors, such as user-interface design and
offline functionality, were likely to affect the user’s
experience with an EIR system as well as the sys-
tem’s feasibility and acceptability. Considering that
the system itself was the same across facilities, we
hypothesized that facilities with a consistent con-
nection to internet and electricity would have
been more likely to use the system. Other studies
have shown that EIR adoption in 2 districts in
Ugandawas impeded by blackout days (no electric-
ity or internet connectivity)29 and that power
outages (“load-shedding” or brown-outs) were the
primary challenge to using the SmartCare electron-
ic health record system for immunization data in
Zambia.27 Technical factors could have affected sys-
tem performance directly or mediated through be-
havioral factors. For example, in Zambia, clinic
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staff’s experience with failed attempts using
SmartCare and concerns regarding data loss im-
paired EIR uptake.27

Behavioral Factors
Behavioral factors, such as HCWs’ capability and
motivation to use the new system, required care-
ful attention during system design, implementa-
tion, and beyond. We hypothesized that HCWs
who received adequate training and more or
higher quality ongoing supportive supervision
would have been more likely to use the EIR. A re-
view of an EIR introduction in Uganda highlighted
the importance of onsite technical support and on-
the-job training.29 We hypothesized that if more
HCWs in a facility had been trained to use the
EIR, the facility would have been more likely to
have sustained use of the EIR over time. We also
hypothesized that HCW motivation to use the EIR
would possibly wane over time, so as the length of

time since EIR introduction increased, facilities
would have been less likely to use the EIR. A recent
systematic review of data use interventions found
that HCWs were not motivated to adopt or use
new digital interventions when they replaced a sta-
tus quo that was perceived to work adequately.9

Others have suggested the perceived threat of in-
creased data transparency (and thereby potential
scrutiny) may limit enthusiasm for digital sys-
tems.30 Although other behavioral factors (e.g.,
HCWs’ attitudes, skills, and motivation) are impor-
tant determinants, this study was limited to includ-
ing behavioral factors that could bemeasured using
existing secondary data sources.

Additional Factors
Other factors, such as national leadership, gover-
nance, and policy, are important aspects of the en-
abling environment for any digital tool30,31;
however, they were not included in this study

TABLE 1. Hypotheses on Impact of Facility Characteristics on EIR Use Aligned to PRISM Framework

PRISM
Framework
Determinant Variable Hypotheses

Organizational Paperless reporting If a facility transitions to paperless reporting (only using the EIR as the official system), it
will be more likely to use the EIR.

Facility volume If a facility has a larger patient population, HCWs may have a busier daily patient load,
therefore less time for data entry and will be less likely to use the EIR.
OR, if a facility has a larger patient population, HCWs may see more value in using the
EIR to manage their patient population and will be more likely to use the EIR.

Facility type If a facility is a hospital or health center, it may have more resources (e.g., equipment,
skilled HCWs) compared to a dispensary and may be more likely to use the EIR.

Ownership type If a facility is public, HCWs may feel greater ownership of the decision to adopt the EIR
and/or feel more accountable to use the EIR than in private facilities and thus may be
more likely to use the EIR.

Distance to district health
office

If a facility is located closer to the district health office, it will be more likely to receive in-
person support from district health officials.

Training strategy
(Tanzania only)

If a facility received the second training strategy (i.e., district staff provided additional
support and training), it will be more likely to use the EIR than facilities who received the
first training strategy, which relied on BID project staff.

Number of immunization
sessions per week

If a facility provides more immunization sessions per week, they will be more likely to
enter data into the EIR each week.

Technical Primary power source If a facility has a consistent electricity connection, it will be more likely to use the EIR.

Internet connectivity If a facility has a consistent internet connection, it will be more likely to use the EIR.

Behavioral Number of HCWs
trained per facility

If a facility has more HCWs trained, it will be more likely to use the EIR.

Weeks since EIR
introduction

As the length of time since EIR introduction increases, facilities will be less likely to use the
EIR.

Abbreviations: EIR, electronic immunization registry; HCW, health care worker; PRISM, Performance of Routine Information System Management.
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due to the focus on determinants at the facility
level.

METHODS
Study Setting
The study data are from electronic vaccine records
in 3 regions of Tanzania: Arusha, Kilimanjaro, and
Tanga, and in Zambia’s Southern Province, where
the BID Initiative interventions were initially
implemented. The regions in Tanzania were cho-
sen by the government as the first implementation
regions due to their nomadic communities and
porous borders with Kenya, which posed chal-
lenges to estimating population denominators
for monitoring immunization coverage. Southern
Province in Zambia had similar challenges due to
sharing a border with Zimbabwe in the southwest
and Botswana in the southeast. The regions in
Tanzania and Zambia were also chosen for their
mix of urban, peri-urban, and rural communities.
Moreover, Southern Province in Zambia was
selected as the pilot province due to underperfor-
mance of the immunization program and strong
commitment from the district and provincial
leaders.

The 3 regions in Tanzania collectively have a
population of 5.38 million, cover a land mass of
over 77,500 square kilometers, and support
847 health facilities that provide immunization
services.32–34 Southern Province in Zambia has a
population of 1.96 million, covers a land mass of
85,283 square kilometers, and supports 298 health
facilities that provide immunization services.35

Data
We used data routinely collected through the EIRs
in Tanzania and Zambia. Tanzania first introduced a
system called the Tanzania Immunization Inform-
ation System inArusha region in 2016–2017, which
was later replaced with an improved system called
the Tanzania Immunization Registry (TImR) built
upon the OpenIZ platform (now known as
SanteDB).12,36 Rolloutwas phased across 26 districts
beginning in the Tanga, Arusha, and Kilimanjaro
regions. Zambia introduced a system called the
Zambia Electronic Immunization Registry (ZEIR)
that was built upon the OpenSRP platform,12,37 be-
ginning in Southern Province with a phased rollout
across the 13 districts. TImR and ZEIR are both
open-source software developed for use on tablets
with online and offline functionality. In both coun-
tries, paper-based reporting remained the official
system for capturing childhood immunization status

until facilities fully transitioned to paperless
reporting.

All data collected via Tanzania and Zambia’s
routine immunization programs were released for
analysis with permission from the Governments of
Tanzania and Zambia. Institutional review board
approval was obtained from both countries and a
non-human subjects research determination was
received from the PATH institutional review board.
The analysis team received anonymized digital
data. Data were processed and analyzed using
Tableau, Alteryx, R, and STATA.

Data from the 3 regions in Tanzania were
extracted from TImR on June 11, 2018, and data
from Southern Province in Zambia were extracted
from ZEIR on October 3, 2018. We excluded data
for the final (partial) month and penultimate
month to avoid completeness issues as a result of
facilities working in the offline mode that had not
yet synced their data for the most recent months.
We included all facilities that had ever entered
data into the EIR, thereby excluding facilities that
did not provide immunizations. Table 2 provides
descriptive information about the EIR datasets.
Each data record was a single service delivered to
an individual, and an individual could have had
multiple services delivered during a single visit.
Services included child weights captured, child or
adult vaccines delivered, and nonvaccine inter-
ventions delivered (e.g., vitamin A, mebendazole,
or insecticide-treated nets).

Datasets were cleaned for analysis to exclude
historical records (back-entered data) by only con-
sidering data entries with a date after the EIR had
been introduced in each facility. This eliminated
the effect of large batches of backlogged records
submitted by individual facilities shortly after the
EIR deployment.

Secondary data on facility characteristics were
collected by the BID Initiative implementation
team during EIR rollout. Facility types and owner-
ship were categorized based on government defi-
nitions. Distance from the DHO was calculated
using facility GPS coordinates. Data on facility vol-
ume were extracted from government health
management information systems.

Measures of System Use
We used the dates of data entry into the EIR as a
proxy for system use. We measured system use
on aweekly basis for each facility based onwheth-
er there was any EIR activity at that facility, as
measured by whether data records capturing any
events (e.g., vaccine dose delivered, child weight
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recorded) were entered into the EIR for the given
week. Our outcome variable for system use was
binary, with 1 indicating that at least 1 data record
had been entered into the EIR for that facility-
week.

Analysis
We used generalized estimating equation logistic
regression models (xtgee in STATA with AR[1]
correlation structure) to obtainmarginal estimates
of the odds ratios associated with facility charac-
teristics and to account for within-facility correla-
tion arising from longitudinal panel data with
multiple observations (weeks) for each facility
(the panel identifier). Covariates were chosen
based on our conceptual framework, existing liter-
ature, and the authors’ firsthand experience par-
ticipating in the BID Initiative implementation.

Organizational covariates included the facility
type, ownership (public or private), volume of ser-
vice delivery (number of vaccines administered
monthly in Tanzania and annual number in atten-
dance at child health clinics in Zambia), number
of immunization sessions provided per week
(Zambia only), and an indicator for whether the
facility had transitioned to paperless reporting
(Tanzania only). Distance from the DHO was in-
cluded as a proxy for support from district health
officials, as we hypothesized that they were more
likely to provide in-person support to facilities that
are physically closer. The training strategy provid-
ed in Tanzania was also tested as an organizational
covariate, as midway through implementation in
the first region, the strategy shifted from on-the-

job training provided by BID project staff to
leveraging district staff to provide additional sup-
port and training. Technical covariates included
the facility’s primary power source and internet
connectivity. Behavioral covariates included the
number of HCWs initially trained during imple-
mentation rollout and the total number of weeks
since the EIR was introduced at the facility. The
data sources for covariates included facility char-
acteristics captured in the EIRs, BID Initiative pro-
gram data, government administrative data, and
historical vaccine delivery data from paper-based
sources.

Results were modelled separately for each
country using complete case analysis. Covariates
were first tested for a bivariate significant relation-
ship with the outcome variable, and those with
statistical significance were included in the final
regressionmodel. The final model for Tanzania in-
cluded time since EIR introduction, facility type,
number of HCWs trained on the EIR, and an indi-
cator for when the facility transitioned to paper-
less reporting as covariates. The final model for
Zambia included time since EIR introduction, dis-
tance from the DHO, and the number of immuni-
zation sessions provided per week. The final
models for both countries additionally included
the district where the facility was located. We hy-
pothesized system use would differ by district due
to a host of organizational, technical, and behav-
ioral factors, both captured and not captured in
the final models. Districts were included to control
for confounding between the previously men-
tioned covariates and EIR use resulting from

TABLE 2. Description of the Datasets Extracted From the Tanzania Immunization Registry and Zambia Electronic Immunization
Registry

Tanzania Zambia

Arusha Region Kilimanjaro Region Tanga Region Southern Province

Number of districts 6 6 8 13

Number of facilities 283 292 330 551 (static and out-
reach sites)

Number of unique individuals 137,130 35,084 89,740 96,617

Number of records 1,606,776 206,871 671,562 1,323,264

Date range of EIR records
(including back-entered data)

January 2015 – April
2018

January 2015 – April
2018

January 2015 – April
2018

January 2015 – August
2018

Date range of EIR
introduction

June 2016 – March
2017

December 2017 –
February 2018

July 2017 – August
2017

July 2017 – March
2018

Abbreviation: EIR, electronic immunization registry.
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unmeasured facility characteristics imparted by
the district in which the facility was located. The
district that was expected to demonstrate the
highest performance was selected as the compara-
tor group in eachmodel. In Tanzania, district-level
units included city councils (CC), district councils
(DC), municipal councils (MC), or town councils
(TC). For the Tanzania model, Arusha CC in
Arusha region was selected, as it was the pilot im-
plementation district, thus had received additional
support, and includes the capital and largest city in
Arusha region. For the Zambia model, Choma dis-
trict was selected as it is the capital district for
Southern Province.

RESULTS
Activity
In Tanzania, the package of interventions was
implemented in 285 facilities in Arusha, 327 facil-
ities in Tanga, and 312 facilities in Kilimanjaro re-
gion. Figure 1 shows the cumulative number of
facilities using the EIR based on staged introduc-
tion, and of those facilities, the percentage that
used the system in each week. In Arusha region,
the number of facilities where the EIR had
been introduced gradually increased from June
2016 to March 2017 as this was the pilot region
where interventions were being iteratively
adapted and gradually introduced to new districts,
ultimately resulting in 278 unique facilities using

the system. There was a much more rapid scale-
up in Kilimanjaro and Tanga regions, where inter-
ventions were introduced across all districts
within 2–3 months. In Tanga region, 325 facilities
had ever entered data into TImR, and in
Kilimanjaro, 285 facilities, similarly, had entered
any data. Across all regions, the number of active
facilities plateaued and then declined over time.
We calculated the number of active weeks as a
percent of total weeks since EIR introduction by
facility; Figure 2 shows the facility average by dis-
trict in Tanzania. The district average ranges from
39% in Kilindi (meaning on average, facilities in
Kilindi used the EIR for 39% of the total weeks
since introduction) to 86% in Tanga district within
the Tanga region.

In Zambia, the package of interventions was
introduced in 298 facilities across 13 districts
in Southern Province beginning in November
2016 in Livingstone District. ZEIR was first intro-
duced in Livingstone and Kazungula Districts in
July 2017 and was scaled up to the other districts
through March 2018. Figure 3 shows the number
of active facilities over time as the EIR was intro-
duced. Like Tanzania, therewas a gradual increase
in use as the EIR was introduced to new districts,
but then system use began to decline over time.
The steady decline in EIR use was similar across
districts (results not shown). In August 2018, few-
er than 5%of facilities where the EIR had been in-
troduced in Southern Province had entered data.

FIGURE 1. Number of Facilities in Tanzania Using the EIR (top) and Percentage of Facilities Using the EIR
(bottom)

Abbreviation: EIR, electronic immunization registry.
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Figure 4 shows the facility average percentage of
weeks active in the EIR by district. The district av-
erage ranges from 20% in Siavonga to 54% in
Choma.

Facility Determinants of Weekly Activity
The regression models (1 per country) explain the
relative contribution of the facility- and district-
level determinants associated with weekly EIR
use. Table 3 describes the independent variables
that were tested for inclusion in the models, and
Tables 4 and 5 show the model results for each
country.

Tanzania
In Tanzania, 2 organizational determinants, facili-
ty type and whether the facility had transitioned
fully to paperless reporting were significant pre-
dictors of EIR use (Table 4). Compared to dispen-
saries, health centers were 61%more likely (odds
ratio [OR]=1.61; 95% confidence interval [CI]=

1.08, 2.42) to use the system, while hospital odds
of use were 3.83 (95% CI=2.14, 6.85) times great-
er. Facilities that had transitioned to completely
paperless reporting had odds of weekly EIR use
that were 2.76 (95% CI=1.54, 4.94) times as large
as facilities using parallel EIR and paper reporting
systems. The log-transformed median number
of doses delivered per month, a measure of
facility volume, was found to be significantly asso-
ciated with EIR use in the bivariate model
(OR=1.76; 95% CI=1.57, 1.98); however, this
was excluded from the final model due to collin-
earity with facility type and number of health
workers trained. Ownership type, distance to the
DHO, and the training strategy received, were not
found to be significantly associatedwith EIR use in
bivariate analyses, thus were excluded.

Technical determinants of EIR use were not
included in the final model. In bivariate analysis,
facilities with no primary power source were esti-
mated to have significantly lower weekly EIR use

FIGURE 2. Facility Average Percentage of Active Weeks of EIR Use by District, Tanzania, 2016–2018

Abbreviation: EIR, electronic immunization registry.
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compared to facilities that were connected to the
electric grid (OR=0.35; 95% CI=0.15, 0.81).
However, primary power source was excluded
from the final model as data were not available
for Tanga region. Internet connectivity was not
significantly associated with system use in bivari-
ate analysis, thus was also excluded.

Behavioral determinants significantly associ-
ated with EIR use included the number of HCWs
trained and weeks since EIR introduction. For
each additional HCW that was trained during the
EIR introduction, estimated odds of weekly EIR
use were 1.39 (95% CI=1.22, 1.58) times greater.
For each additional week from EIR introduction,
the odds of use were 1.9% lower (95% CI=1.5%,
2.3%) (OR=0.98; 95% CI=0.98, 0.99).

Facilities in most districts did not have signifi-
cantly different odds of using the EIR compared
to facilities in Arusha CC. The exceptions were fa-
cilities in Tanga CC andKaratuDC,whichwere es-
timated to have significantly higher odds of use
compared to facilities in Arusha CC, and facilities
in Same DC, Muheza DC, Kilindi DC, and Moshi
DC,whichwere estimated to have significantly low-
er odds of use compared to facilities in Arusha CC.

Zambia
In Zambia, distance from the DHO was the only
organizational determinant significantly associ-
ated with EIR use (Table 5). Facilities in the sec-
ond distance quartile were estimated to have

0.46 times (95% CI=0.24, 0.86) the odds of
weekly use compared to facilities in the first
quartile. Facilities in the third and fourth quartiles
were estimated to have 0.41 (95% CI=0.21, 0.79)
and 0.32 times (95% CI=0.17, 0.63) the odds of
weekly use compared to facilities in the first quartile
for distance to the DHO. Urban/rural status was sig-
nificantly associatedwithEIRuse, howeverwas col-
linearwithdistance to theDHO, thus excluded from
the final model. Odds of use were not significantly
different between facilities offering vaccination
days less than once aweek and those offering vacci-
nation days at least once a week. Facility volume
(measured as 2017 attendance at child health
clinics) and facility typewere not found to be signif-
icantly associatedwith EIRuse in bivariate analyses,
thus were excluded from the model.

The only technical determinant assessed for
Zambia, primary power source, was not found to
be statistically significantly associated with EIR
use, thus was omitted from the final model.

The only behavioral covariate significantly
associated with EIR use was time since EIR in-
troduction. The odds of EIR use decreased by
12.4% (95% CI=11.5, 13.4) per week from
introduction.

Districts with significantly lower odds of estimat-
ed weekly EIR use included Gwembe, Kalomo,
Namwala, Sinazongwe, Pemba, Monze, Chikankata,
and Siavonga. Odds of use were not significantly
different in Zimba, Kazungula, Mazabuka, or
Livingstone districts compared to Choma.

FIGURE 3. Number of Facilities in Southern Province, Zambia Using the EIR (top) and Percentage of Facilities
Using the EIR (bottom)

Abbreviation: EIR, electronic immunization registry.
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DISCUSSION
The descriptive analyses based on facility EIR
data showed declines in weekly EIR use post-
introduction across all regions in Tanzania and
Zambia. The statistical analyses joined the EIR
data with secondary data on other facility char-
acteristics to explain which facility determinants
were associated with system use.

Organizational factors that were strongly asso-
ciated with weekly EIR use were facility type and
paperless reporting in Tanzania and distance to
the DHO in Zambia. The results show higher odds
of system use associated with hospitals and health
centers compared to dispensaries in Tanzania. This
may have been because larger facilities were more
likely to have adequate HCWs dedicated to immu-
nization of whom some could prioritize data
entry, as opposed to dispensaries where a single
HCW would likely be stretched across functional

areas. HCWs in hospitals or health centers may
have had greater technical skills, training, and ca-
pacity compared to HCWs in dispensaries so they
may have been more adept at using the system.
HCWs in larger facilities may have also perceived
the EIR as more valuable to support their day-
to-day work to manage and track a large client
population—a task that would be more manage-
able with paper-based forms if the client popula-
tion was smaller.

Facilities in Tanzania that had transitioned to
paperless reporting were significantly more likely
to use the EIR in a given week compared to facili-
ties that were still responsible for parallel systems.
BID staff in both countries observed that when
HCWs had limited bandwidth, they prioritized
data entry in the paper-based tools (the official
reporting system) over using the EIR. Once a facil-
ity transitioned to using the EIR as their official

FIGURE 4. Facility Average Percentage of Active Weeks of EIR Use by District, Southern Province, Zambia,
2017–2018

Abbreviation: EIR, electronic immunization registry.

Facilities in
Tanzania that had
transitioned to
paperless
reporting were
significantlymore
likely to use the
EIR compared to
facilities that were
still responsible
for parallel
systems.
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TABLE 3. Description of the Facility Characteristics Included in the Regression Models for EIR Use, Tanzania and Zambia

Tanzania Zambia

Arusha Kilimanjaro Tanga All Regions Southern Province

Number of districts 6 6 8 20 13

Number of facilities 278 285 326 889 282

Organizational

Paper-based records 100.0% 100.0% 89.9% 96.3% 100.0%

Paperless records 0.0% 0.0% 10.1% 3.7% 0.0%

Number of monthly vaccine doses delivered, mean (SD) 341.3 (529.1) 206.2 (246.5) 323.3 (314.3) 288.8 (372.5) –

Annual child health clinic attendance, mean (SD) – – – – 5351.7 (4220.5)

Facility type

Dispensary 78.4% 79.3% 86.5% 81.7% 0.0%

Health center 16.9% 15.8% 0.0% 10.3% 76.1%

Hospital 4.7% 4.9% 2.5% 3.9% 1.8%

Hospital affiliated center 0.0% 0.0% 0.0% 0.0% 4.4%

Missing 0.0% 0.0% 11.0% 4.0% 17.6%

Ownership type

Private 32.4% 24.6% 12.0% 22.4% –

Public 65.1% 70.5% 85.6% 74.4% –

Missing 2.5% 4.9% 2.5% 3.3% –

Distance to DHO, km, mean (SD) 37.2 (31.0) 61.8 (171.5) 23.4 (14.4) 35.9 (68.8) 46.7 (39.7)

On-the-job training by BID Initiative staff 71.6% 0.0% 0.0% 22.4% –

Additional support and training by district staff 28.4% 100.0% 100.0% 77.6% –

Number of immunization sessions per week

1 or more – – – – 77.4%

Less than 1 – – – – 11.0%

Missing information – – – – 11.6%

Technical

Primary power source

Grid 36.7% 79.3% 0.0% 36.9% 43.6%

Solar 31.3% 7.7% 0.0% 12.3% 1.8%

None 4.0% 0.0% 0.0% 1.2% 51.1%

Missing 28.1% 13.0% 100% 49.6% 3.5%

Internet connectivity

Yes 60.8% – – – –

No 6.8% – – – –

Missing 32.4% – – – –

Behavioral

Number of HCWs trained per facility, mean (SD) 2.2 (0.9) 2.1 (1.2) 2.5 (1.1) 2.3 (1.1) –

Abbreviations: DHO, district health office; EIR, electronic immunization registry; HCW, health care worker; SD standard deviation.
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TABLE 4. Results of Regression Model Predicting EIR Use for Facilities in Tanzania

Variable Estimate (odds ratio) Robust Standard Error P-Value

Organizational

Paperless (compared to using parallel systems)a 2.72 0.83 .001

Facility Type (compared to dispensary)

Health centera 1.61 0.33 .02

Hospitala 3.82 1.13 <.001

Behavioral

Number of HCWs traineda 1.35 0.09 <.001

Weeks since EIR introductiona 0.98 <0.01 <.001

District (Region)b

Tanga CC (Tanga)a 2.89 1.07 .004

Karatu DC (Arusha)a 2.45 0.81 .007

Mkinga DC (Tanga) 1.83 0.64 .09

Pangani DC (Tanga) 1.56 0.54 .20

Longido DC (Arusha) 1.53 0.65 .32

Ngorongoro DC (Arusha) 1.53 0.56 .24

Handeni TC (Tanga) 1.32 0.70 .60

Korogwe TC (Tanga) 1.19 0.62 .74

Siha DC (Kilimanjaro) 1.12 0.50 .80

Meru DC (Arusha) 1.11 0.43 .79

Handeni DC (Tanga) 1.05 0.46 .92

Monduli DC (Arusha) 1.00 0.54 .99

Rombo DC (Kilimanjaro) 0.99 0.34 .97

Arusha DC (Arusha) 0.90 0.45 .84

Bumbuli DC (Tanga) 0.82 0.31 .61

Korogwe DC (Tanga) 0.70 0.23 .30

Lushoto DC (Tanga) 0.65 0.22 .20

Moshi MC (Kilimanjaro) 0.62 0.24 .22

Hai DC (Kilimanjaro) 0.58 0.20 .18

Mwanga DC (Kilimanjaro) 0.53 0.20 .10

Same DC (Kilimanjaro)a 0.51 0.17 .05

Muheza DC (Tanga)a 0.49 0.17 .04

Kilindi DC (Tanga)a 0.35 0.13 .005

Moshi DC (Kilimanjaro)a 0.29 0.09 <.001

Abbreviations: CC, city council; DC, district council; EIR, electronic immunization registry; HCW, health care worker; MC, municipal
council; TC, town council.
a Statistically significant at alpha=.05 level.
b Compared to Arusha city council, which was selected as it was the pilot implementation district and contains the capital and largest
city in Arusha region.
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tool, the odds of system use were much higher. In
Tanzania, a national assessment in collaboration
with the regional office in Tanga identified 33 fa-
cilities that transitioned to paperless reporting in
March 2018; these facilities were selected to repre-
sent a mix of high and low performers with repre-
sentation from all the district councils in Tanga.
Since then (and not captured in our analysis), an
additional 2 districts (60 facilities) in Tanga region
transitioned to paperless reporting in September
2018. The Tanzania MOH and the President’s
Office, Regional Administration and Local Govern-
ment developed a checklist of criteria to inform the
decision to transition facilities to paperless report-
ing. As more facilities migrate to paperless report-
ing, there is an opportunity to continue to test our
hypothesis and confirm the results presented here
that show paperless reporting increases systemuse.

In Zambia, those facilities that were farther
from the DHO had significantly lower odds of using
the system. Our initial hypothesis was that those
farther facilities may have been less likely to have
received supportive supervision or other district
support due to their remote location. Distance
from the DHO and other organizational covariates
may have also captured dimensions of technical or
behavioral facility characteristics. For instance, the
distance from the DHO may capture farther facili-
ties having limited infrastructure to support the
technology, therefore lower likelihood of EIR use.
(Indeed, distance to theDHOwas collinearwith ur-
ban/rural status in the Zambiamodel.) Similarly, in
Tanzania, the increased likelihood of hospitals and
health centers using the EIR may have also
reflected that they were more likely to be con-
nected to the electric grid.

TABLE 5. Results of Regression Model Predicting EIR Use for Facilities in Zambia

Variable Estimate (odds ratio) Robust Standard Error P-Value

Organizational

Less than 1 immunization day/week 0.82 0.31 .60

Distance from DHO, compared to 1st quartile

2nd quartilea 0.46 0.15 .015

3rd quartilea 0.41 0.14 .007

4th quartilea 0.32 0.11 .001

Behavioral

Weeks since EIR introductiona 0.88 <0.01 <.001

Districtb

Zimba 1.16 0.50 .74

Kazungula 0.97 0.48 .95

Mazabuka 0.91 0.40 .83

Livingstone 0.73 0.40 .57

Gwembea 0.33 0.17 .03

Kalomoa 0.30 0.12 .003

Namwalaa 0.19 0.08 <.001

Sinazongwea 0.14 0.08 .001

Pembaa 0.10 0.04 <.001

Monzea 0.08 0.03 <.001

Chikankataa 0.05 0.03 <.001

Siavongaa 0.03 0.03 <.001

Abbreviations: DHO, district health office, EIR, electronic immunization registry.
a Statistically significant at alpha=.05 level.
b Compared to Choma district, which was selected as it is the capital district for Southern Province and expected to be a high performer.
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The technical covariates we tested were not
statistically significantly associated with weekly
EIR use in the final model for either country or
were excluded due tomissing data. Primary power
source was significantly associated with weekly
EIR use in Tanzania in bivariate analysis. How-
ever, facility type, public/private ownership, and
the number of trained HCWs were associated
with primary power missing data patterns, indi-
cating the estimated association was biased.
Primary power source was ultimately excluded
from the final model due to missing data for
Tanga region (Table 3). Although additional statis-
tical methods would be needed to confirm the as-
sociation between power supply and EIR use, the
association observed in bivariate analysis was con-
sistent with our hypothesis that facilities lacking a
stable power source would be less likely to use the
EIR. BID implementation staff in both countries
had observed challenges with network availabili-
ty, especially in rural facilities, or lack of data bun-
dles that required some facilities to work in the
EIR offline mode and later sync their data to the
server.38

Finally, factors that were proxies for behav-
ioral determinants—the number of HCWs ini-
tially trained and the number of weeks since
EIR introduction—also emerged as important
determinants. The number of weeks since EIR
introduction was a strong predictor of decreased
usage in both countries, with odds of system use
declining by 1.9% each week in Tanzania and
12.4% in Zambia. This may have been due to
waning HCW motivation or support to use the
system over time. The more rapid decline in
Zambia may have reflected the shorter window
of ongoing support from the BID team post-EIR
introduction compared to in Tanzania, the dif-
ferent intervention rollout strategies used,25

HCW perceptions of each country’s EIR sys-
tem,12 or other factors. As mentioned, HCWs
may have lost motivation to continue using the
system if they perceived it as adding more work
since they were still required to use the paper-
based system for official reporting. Individual or
facility recognition or incentives could have
been powerful motivators to support behavior
change but were applied inconsistently; failure
to recognize consistent use combined with a
lack of perceived data use may have contributed
to waning motivation.

In Tanzania, the number of HCWs trained per
facility during the EIR introduction periodwas sig-
nificantly associatedwith increased odds of system
use. This may suggest that facilities with more

immunization HCWs had more bandwidth to use
the system or perhaps that with more HCWs,
they could have supported each other to continue
system use. Across all facilities, additional support
and accountability to encourage use of the EIR
was needed to sustain use over time. In Zambia,
the BID Initiative implementation phase ended
shortly after EIR introduction in Southern
Province was completed, so support significantly
diminished. This may have, in part, explained the
dramatic decline in system use over time.
Demands on HCW time were numerous and
without adequate incentives—whether financial
or motivational—continuing a time-consuming
practice may have been unreasonable to expect.
Expectations of use from national or district lead-
ership may have also played an important role in
sustaining use.39

The MOHs in Tanzania and Zambia, in colla-
boration with the BID Initiative, continue to
strengthen EIR usability. In Tanzania, there is on-
going work to identify additional facilities that are
ready to transition to paperless reporting and to
strengthen support for all facilities through a help-
desk line and district-level support. In Zambia, the
MOH has focused on technical improvements to
ZEIR, including fully integrating ZEIR with
mVacc (an SMS-based platform to support com-
munity immunization awareness and access)40;
transitioning data hosting to the MOH; refining
district dashboards to allow for easy monitoring
of facility data inputs; and reviewing potential
syncing issues that may have impacted usage
numbers reported in this study. In addition, an
emphasis on engagement from local leaders at the
subnational level has resulted in improved uptake
of ZEIR among facilities. Like Tanzania, the Zambia
MOH is assessingwhether facilities can transition to
paperless reporting to remove the burden of paral-
lel systems. Finally, ZEIR is being used to monitor
system use and data quality. The number of active
users and the number of children present in the
system each month are tracked as an indicator of
use, and quality is assessed by comparing EIR
records against those in paper registries.

This article presents one way of measuring
use—based on the dates of data entered into the
EIR—but there are other ways that system use
could be measured. We chose this measure be-
cause it could be consistently measured across
the available data from TImR and ZEIR. Using
the dates attached to when services were deliv-
ered also allowed us to compare system use across
facilities working in the online and offlinemodes;
for example, if a facility entered a vaccine

The number of
weeks since EIR
introduction was a
strong predictor of
decreased EIR use
in both countries.
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delivered on January 1 in offline mode and
synced the data to the server on January 31, we
counted that as system use for the first week of
January. Alternatively, system use could be mea-
sured according to system logins or time stamps
on when the data were entered or synced, and
ideally would be built into automated reports for
ongoing monitoring. Wemeasured use in weekly
increments to leverage the granularity of data,
while acknowledging that most facilities provide
immunization services at least once per week. As
weekly use of the system stabilizes, it is important
to assess data quality; for example, to measure in-
ternal consistency of the data by comparing the
number of doses delivered over time or to mea-
sure external consistency by comparing the num-
ber of doses captured in the EIR to an external
source, like survey data or paper-based child
health cards or records.

As more countries move to introduce EIRs or
other digital interventions, we recommend that
they measure and monitor use of the system(s)
among the intended users. New systems that aim
to improve data timeliness, availability, or com-
pleteness will only be able to do so if they are
used consistently as intended. Indicators for
monitoring system use through metadata have
been published by the World Health Organization
and can be integrated into program plans.31

Measuring system use is important to: (1) inform
interpretation of the data, since traditional report-
ing measures like coverage and dropout rates may
be skewed depending on the completeness of data
entry; and (2) inform programmatic decisions,
such as targeting support to facilities with subopti-
mal use or determiningwhen facilities are ready to
transition away from traditional paper-based tools
to using the EIR as their primary data collection
and reporting tool.

Limitations
A key limitation of the analysis was data unavail-
ability. Most available secondary data captured or-
ganizational and technical factors. We were
limited in our ability to measure the impact of be-
havioral factors, including individual attitudes,
skills, and motivation, which may be important in
explaining differences in use across facilities. Also,
some covariates had too much missing data to in-
clude in ourmodels, such as primary power source
in Tanzania. As a result, determinants included
in themodels may have been impacted by unmea-
sured confounding. For example, greater odds of
EIR use at hospitals and health centers compared

to dispensaries may have, in part, reflected greater
access to electricity and internet. For the covari-
ates we did include, most did not have informa-
tion available on how they have changed over
time, which may limit their ability to explain
changes in use over time. For example, we cap-
tured the number of HCWs trained at the point of
EIR introduction, but we do not have information
on staff turnover. Finally, our analysis used all
available EIR data for each region and given differ-
ent EIR introduction dates, this resulted in a differ-
ent number of data points per district. In Tanzania,
trends may be driven by more data points from
Arusha region compared to more limited follow-
up time in regions that introduced the EIR later.41

CONCLUSION
The results from this analysis add to our under-
standing of the organizational and behavioral fac-
tors associated with facility EIR use in Tanzania
and Zambia. This analysis demonstrated greater
EIR utilization among facilities at which HCWs
reported into electronic systems only compared
to parallel paper and electronic systems. In addi-
tion, it highlighted the importance of ongoing sup-
port for new digital interventions during and
beyond the initial rollout, as demonstrated by
greater EIR utilization at facilities with a greater
number of HCWs trained in the intervention and
at facilities closer to the DHO, and by decreased
utilization over time. Strong district leadership
and the mentorship and close supervision of
HCWs have been considered essential to success-
ful uptake and ongoing use of these systems.

The MOH and BID Initiative teams in each
country should continue to collaboratively identify
ways to improve EIR system use, such as continu-
ing to transition facilities to paperless reporting,
promoting the benefits of system use to HCWs,
and making system use metrics available (e.g.,
through automated reports or dashboards) to em-
power stakeholders at all levels tomonitor and sup-
port consistent use. System use metrics may need
to be triangulated with other data sources (e.g.,
HCW surveys) or evaluation approaches to explain
the observed trends in use.

Stakeholders introducing EIRs, or other digital
health interventions, should consider providing ad-
ditional support to more remote, lower-volume fa-
cilities and should develop plans from the start for
when and how to transition to paperless reporting.
However, these factors associated with system use
may vary in different contexts. As EIRs are intro-
duced in new contexts, we recommend building

New EIRs that aim
to improve data
timeliness,
availability, or
completeness will
only be able to do
so if they are used
consistently as
intended.
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these types of analyses directly into the system.
Moreover, if EIRs are designed to capture more
granular information about facility characteristics
and/or are linked to other routine health informa-
tion systems, then additional data can be available
to understand the different factors influencing sys-
tem use.
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The All Babies Count Initiative: Impact of a Health System
Improvement Approach on Neonatal Care and Outcomes
in Rwanda
HemaMagge,a,b,c Evrard Nahimana,c Jean Claude Mugunga,d Fulgence Nkikabahizi,e Elisabeth Tadiri,f

Felix Sayinzoga,e Anatole Manzi,d Merab Nyishime,c Francois Biziyaremye,c Hari Iyer,g

Bethany Hedt-Gauthier,h Lisa R. Hirschhorni

Key Findings
n A district-wide health system improvement

program combining facility readiness support,
clinical training/mentoring, and district-wide
improvement collaboratives increased quality
improvement capacity, improved maternal and
newborn quality of care, and reduced neonatal
mortality by approximately 35% overall and 49%
among high-risk preterm/low birth weight infants.

n This improvement in mortality was not seen
during the same time period in the rest of rural
Rwanda.

Key Implications
n Policy makers should consider adopting

components of the All Babies Count program into
the design of system improvement approaches to
transform quality of care and outcomes for
newborns.

n Embedding the design into existing health system
structures could help structure improvement in
other clinical domains.

ABSTRACT
Introduction: Poor-quality care contributes to a significant portion
of neonatal deaths globally. The All Babies Count (ABC) initiative
was an 18-month district-wide approach designed to improve
clinical and system performance across 2 rural Rwandan districts.
Methods: This pre-post intervention study measured change in
maternal and newborn health (MNH) quality of care and neona-
tal mortality. Data from the facility and community health man-
agement information system and newly introduced indicators
were extracted from facility registers. Medians and interquartile
ranges were calculated for the health facility to assess changes
over time, and a mixed-effects logistic regression model was cre-
ated for neonatal mortality. A difference-in-differences analysis
was conducted to compare the change in district neonatal mortal-
ity with the rest of rural Rwanda.
Results: Improvements were seen in multiple measures of facility
readiness and MNH quality of care, including antenatal care cover-
age, preterm labor management, and postnatal care quality. District
hospital case fatality decreased, with a statistically significant reduc-
tion in district neonatal mortality (odds ratio [OR]=0.54; 95% confi-
dence interval [CI]=0.36, 0.83) and among preterm/low birth
weight neonates (OR=0.47; 95% CI=0.25, 0.90). Neonatal mortal-
ity was reduced from 30.1 to 19.6 deaths/1,000 live births in the
intervention districts and remained relatively stable in the rest of ru-
ral Rwanda (difference in differences �12.9).
Conclusion: The ABC initiative contributed to improved MNH
quality of care and outcomes in rural Rwanda. A combined clin-
ical and health system improvement approach could be an effec-
tive strategy to improve quality and reduce neonatal mortality.

INTRODUCTION

Significant progress has been made worldwide in
under-5 mortality, with more than 50% reduction

from 1990 to 2015.1 However, the rate of progress in
the neonatal period has been slower, with death in the
first month of life accounting for 46% of under-5 deaths
globally.2 In response, a global movement has grown to
accelerate progress,3 and efforts have prioritized improv-
ing access along antenatal, delivery, and postnatal
care.4,5 However, interventions targeting access without
addressing quality have not resulted in reduction of
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neonatal mortality6; improving care quality could
prevent up to an estimate 71% of newborn
deaths.7

After the health system devastation from the
1994 genocide, Rwanda rebuilt the health sector,
experienced a 63% reduction in prematuremortali-
ty between 2000 and 2011,8 and achievedMillenni-
umDevelopmentGoals 4 and 5. However, similar to
the global experience, neonatal mortality reduction
lagged behind the success in reducing deaths after
the first month of life.9 In response, Rwanda priori-
tized addressing neonatal mortality.10 By 2010,
Rwanda had tremendous increases in facility-based
maternal andnewbornhealth (MNH) care including
skilled delivery; therefore, improving facility new-
born care quality became a key priority.9

Since 2005, Partners In Health (PIH), a global
nongovernmental organization with a mission to
provide high-quality health services in disadvan-
taged communities, has supported the Rwanda
Ministry of Health (MOH) in district health system
strengthening.11 In response to the prioritization
of reducing neonatal mortality nationally, PIH
partnered with MOH to design the All Babies
Count (ABC) initiative to improve district-wide
quality of newborn care. The objective of this
study was to evaluate the impact of ABC on quali-
ty improvement (QI) activities, neonatal quality of
care, and neonatal mortality across the prenatal,
perinatal, and postnatal risk periods in 2 rural
Rwandan districts.

METHODS
Setting
This study was conducted in southern Kayonza
(SK) and Kirehe districts in eastern Rwanda,
where PIH began support in 2005. TheMOH chose
these districts in part due to their poor health sta-
tus post-genocide. The intensity of PIH support
was gradually reduced as the 2 districts caught up
with the rest of the country in infrastructure,
economy, and health status. By 2012, PIH’s part-
nership had moved from direct care provision
and management support toward targeted finan-
cial and technical assistance to support clinical in-
novation areas, including newborn health.12

ABC was introduced in 2013 in SK and Kirehe
districts, with a population of approximately
500,000 people. At initiation, each district had
1 hospital, with 8 health centers providing mater-
nity services in SK and 13 in Kirehe. These gov-
ernment facilities were administered and funded
publicly and received additional technical/finan-
cial support for general operations and specialized

clinical services through their partnership with
PIH. Three additional health centers initiated ma-
ternity services in Kirehe during ABC implemen-
tation and were integrated into the program.
District hospitals were staffed per national stan-
dards by general practitioners, nurses, and mid-
wives, and they had the capacity to perform
cesarean deliveries. Each district hospital had a
neonatal unit as per the national standards to
provide care for ill and preterm infants using the
national neonatal care protocol including contin-
uous positive airway pressure management.10 A
US-trained pediatrician supported by PIHwas pre-
sent 6 months per year as part of general hospital
support across the 2 districts. Health centers were
staffed by nurses and midwives performing rou-
tine MNH and under-5 care.

Program Design
Building upon a mentoring-based QI program
that was successful in addressing quality gaps in
pediatric care across the 2 districts,13 ABC was
designed to reduce neonatal mortality by improv-
ing the quality of antenatal, delivery, and postnatal
care through combining facility-focused clinical
and QI mentorship with district-wide QI collabora-
tives adapted from the Breakthrough Series model
(Figure).14 Our aimwas to ensure facility readiness
for quality newborn care at the start, followed by
the introduction of a district-wide QI approach to
address key mortality drivers along the continuum
of antenatal, delivery management, and postnatal
care and at all levels of the system. The approach
was designed in collaboration with the MOH
Maternal and Child Health Department, with feed-
back from key national and district stakeholders.15

A baseline quality assessment was completed
by the PIH monitoring and evaluation team as
part of a routine quarterly health facility survey.
By design, the results were used by the ABC team
to identify and close gaps in relevant neonatal
training and commodities before the first learning
session (LS). Gaps were addressed through base-
line provision of essential equipment tomeet facil-
ity national standards and annual relevant clinical
trainings to address staff turnover. The QI colla-
boratives aimed to strengthen health care worker
QI and clinical capacity through mentorship; effi-
ciently test a large number of locally designed sys-
tem interventions, called “change ideas,” to create
relevant neonatal change packages; and spread
successful changes through LSs.16 Each collabora-
tive was based on district leadership and interdisci-
plinary QI teams from all district facilities (hospital

This study
evaluated the
impact of ABC on
QI activities,
neonatal quality
of care, and
neonatalmortality
across the
prenatal,
perinatal, and
postnatal risk
periods.
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and health centers), including facility directors,mid-
wives, antenatal/postnatal care providers, data offi-
cers, and community health supervisors. Hospital
QI teams included the clinical director and/or head
of maternity, neonatal, and operating theaters. On
average, 3–5 team members participated in each LS
(total 30–50 participants).

PIH-employed ABC nursementors were neona-
tal clinical experts trained in QI, data quality, and
mentorship. They provided the integrated clinical
and QI mentorship and supported QI projects to all
district facilities (hospital and health centers). They
worked alongside district hospital supervisors—
whose existing responsibilities included supervising
clinical care at health centers—to build their techni-
cal andmentorship skills to transition programown-
ership by the end of the collaborative. ABCmentors
and district hospital supervisors worked together on
core program implementation elements including
data collection, facilitymentorship, and LSorganiza-
tion and facilitation.

Study Design
The program evaluation was a pre-post interven-
tion design measuring change in MNH quality of
care and neonatal mortality. Embedded into the
study were measurements of program implemen-
tation, QI activities, facility readiness, and patient
satisfaction. Stillbirthswere tracked as a secondary
outcome. Baselinewas July–September 2013with
the first LSs in October 2013. Because neonatal
mortality had seasonal variability, the endpoint
quarter was chosen 3 months after the last LS to

capture the same season (July–September 2015).
Indicators that were newly introduced had a base-
line of October–December 2013 (Table 1).

Measures
Program Implementation
Wemeasured the implementation process and out-
comes including domains of feasibility and fidelity
based on the framework published by Proctor et
al.17 Thedata collected included trainings and equip-
ment provided, mentoring frequency and content,
LS attendance, and change ideas tested by facilities.
These data were used to strengthen program deliv-
ery and allow for adaptations to maximize impact.
Program dose was monitored so changes could be
detected and responded to promptly tomaintain im-
plementation fidelity.

QI Activities and Facility Readiness
The measurement of facility QI activities included
the number of projects executed and change ideas
tested. Facility readinesswas based on national facil-
ity neonatal standards including minimum staffing,
equipment, andmedications (Supplement1).18

MNHQuality of Care and Neonatal Mortality
MNH quality indicators were selected based on
literature review, MOH priorities, and existing
health management information system (HMIS)
data to represent the evidence-based care path-
ways: antenatal, delivery management, and post-
natal care (Table 1). Measurement of asphyxia
and measurement of provision of antibiotics for

FIGURE. All Babies Count Initiative Design Implemented in 2 Districts in Rwanda

Abbreviations: ABC, All Babies Count; LS, learning session; MOH, Ministry of Health; QI, quality improvement.
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TABLE 1. Selection of Maternal and Newborn Health Core Improvement Collaborative Indicators and Outcome Measures Used in
Evaluating an All Babies Count Initiative Implemented in Rwanda

Indicator Numerator Denominator Data Source Facility

Antenatal
carea

1. ANC standard 4 visit
coverage

Number of women who
delivered in a HF who had
4 ANC visits

Total number of health facility
deliveries PLUS total number
of referrals of laboring
women from HC to hospital
PLUS home deliveries

HMIS HCs

Delivery
services

2. Percentage of pregnant
women with facility delivery

Total number of health facility
deliveries

Total number of home
deliveries PLUS total number
of health facility deliveries

Community
HMIS

HCs

3. Time to cesarean delivery
for emergency (from
determination of need at
hospital to time of delivery)

Average time to cesarean
delivery for emergency (from
determination of need by
doctor at hospital to time of
cesarean delivery incision)

Chart reviewb Hospital

4. Antenatal steroids for
preterm labor

Number of women with
preterm labor <34 weeks
treated with dexamethasone

Number of women with
preterm labor (<34 weeks)

Chart review Hospital (HCs
added later)

Postnatal
care

5. Percentage of babies with
immediate skin-to-skin after
delivery

Number of babies placed
immediately skin to skin

Number of babies born
vaginally

Chart review HCs and
hospital

6. Danger sign assessment
within 24 hours

Newborns checked for
danger signs in postpartum
ward within 24 hours

Total deliveries MINUS
stillbirths macerated MINUS
stillbirths fresh MINUS death
at birth of live born babies

HMIS HC and
hospitals

Outcome 7. Neonatal unit case fatality Number of deaths in neonatal
unit (<28 days)

Number of admissions to
neonatal unit (<28 days)

Chart review Hospital

8. District-wide neonatal
mortality

HMIS neonatal deaths PLUS
death at birth of live born
babies PLUS number of
neonatal deaths at community

Live births PLUS number of
home deliveries

HMIS HCs and
hospital

9. Facility neonatal mortality
among preterm/LBWc

Hospital deaths due to
prematurity PLUS HC deaths
due to prematurity

Hospital LBW/non-preterm
PLUS hospital preterm PLUS
HC LBW/non-preterm PLUS
HC preterm

HMIS HCs and
hospital

10. Facility neonatal
mortality among non-
preterm/LBWd

Hospital deaths of all causes
except prematurity PLUS HC
deaths of all causes except
prematurity

Hospital and HC live births
MINUS (hospital LBW/non-
preterm PLUS hospital
preterm PLUS HC LBW/non-
preterm PLUS HC preterm)

HMIS HCs and
hospitals

11. Facility stillbirths
(macerated and fresh)c

Stillbirths macerated PLUS
stillbirths fresh

Total deliveries HMIS HCs and
hospital

Abbreviations: ANC, antenatal care; HC, health center; HF, health facility; HMIS, health management information system; LBW, low birth weight.
a Rwinkwavu health center did not have delivery services, so the denominator was changed to number of community HMIS health facility deliveries at district
hospital plus number of community HMIS home deliveries.
bChart review indicators were newly introduced at the start of the intervention.
c Prematurity defined as gestational age �37 weeks, and low birth weight defined as birth weight < 2500 g per World Health Organization standard definition.
d Stillbirths defined in national HMIS data dictionary as a baby born with no signs of life at or after 22 weeks gestation and with birth weight greater than or equal
to 500 g. Stillbirth analysis restricted to facility level given the absence of community-based recording of stillbirths.
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premature preterm rupture of membranes were
introduced, but reliable capture was found to be a
challenge for providers due to difficulty with sys-
tematic documentation. Despite being unable to
reliably track the number of newborns with as-
phyxia, asphyxia prevention and management
was a core focus of clinical mentorship and ad-
dressed through many QI change ideas targeting
an aspect of delivery management. Hospital neo-
natal unit and district-wide neonatal mortality
was measured using all available data (including
births and deaths in the community). Mortality
among preterm/low birth weight (LBW) infants
was estimated using available data (facility only)
as a particularly high-risk subpopulation and a
leading cause of neonatal mortality.

Data Collection
Implementation data andQI activitieswere extracted
from routine program tools. Measurement of essen-
tial equipment, medications, and training standards
were assessed quarterly using standardized service
readiness surveys.

MNH process and mortality data from facility
HMIS were extracted and compared with paper
registers as part of QI coaching. Data for new indi-
cators were collected directly from additional facil-
ity registers and throughweekly random sampling
of charts for cesarean delivery time. Births and
deaths in the community were collected from
community HMIS and comparedwith community
health worker supervision records from the corre-
sponding facilities. District neonatal mortality for
the rest of rural Rwanda was constructed from
the HMIS as register review was not feasible.

Patient satisfaction data were collected using
surveysmeasuring experience of care and satisfac-
tion on a Likert scale from 1 (poor) to 5 (excellent)
of a sample of women attending antenatal care
(ANC) and delivery services in all intervention fa-
cilities. This study included 278 women from
Kirehe (ANC 204, maternity 74) and 198 from SK
(ANC 166, maternity 32) with baseline collection
from November to December 2013, and endpoint
collection from July to September 2015. Detailed
methods are described elsewhere.19

Analysis
Program Implementation, MNH Quality of Care,
and Neonatal Unit Case Fatality
We constructed the numerator, and where appro-
priate the denominator, by calculating the mean
monthly value for the 3-month period corre-
sponding to the baseline or endpoint quarter. For

each time period, we report the median of the nu-
merator and the median of the denominator. For
indicators 1–4, 6, 8, and 9 in Table 2, we report
the median and interquartile range for the health
facility and assessed changes using a Wilcoxon
signed rank test at the a=.05 significance level.
Analyses were conducted in Stata SE v14 (College
Station, TX).

Patient Satisfaction
We assessed the difference in the proportion
reporting high (Likert score=4 or 5) patient satis-
faction between baseline and endpoint using a
chi-squared test at the a=.05 significance level.

Neonatal Mortality and Stillbirths
To estimate neonatal mortality at the level of
the individual birth or death rather than as a popu-
lation estimate aggregated to facility level, we
expanded the dataset such that each row corre-
sponded to either a neonatal death or live birth. To
offset the power increase obtained by artificially in-
creasing the number of observations, we included a
categorical variable for health facility to use as a
random intercept and account for clustering. This
pseudo-dataset contained the following variables:
indicator for death (1=death/0=live birth), time pe-
riod (1=baseline, 0=post), health facility (categori-
cal for each health facility), and district (1=SK,
0=Kirehe). Based on our hypothesis that mortality
could differ based on gestational age/birth weight,
mortality estimates were calculated for each sub-
group. For eachmortality measure, we usedmixed-
effects logistic regressionmodels to assess changes in
mortality with a random effect for health facility to
account for clustering (Supplement2). We tested
for interactions between intervention and district
with an intervention-district interaction term in-
cluded in our regression model. If the interaction
termwas statistically significant, we reported the in-
tervention effect stratified by district. When the in-
teraction term was not significant, we reported a
collapsed effect (Supplement3). The models were
fit using SAS v 9.4 and did not control for other co-
variates because theywere not available on the indi-
vidual level.

Neonatal Mortality Difference in Differences
Change in mortality was defined as the difference
of population deaths per 1,000 live births between
baseline and endpoint. The difference in differ-
ences was examined for the intervention districts
against HMIS-reported data from the rest of
Rwanda (24 districts with 8.4 million people,9

Patient
satisfaction data
were collected by
surveys completed
by a sample of
women attending
ANC and delivery
services in all
intervention
facilities.
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excluding urban Kigali and Burera District).
Burera District was excluded because it received
PIH neonatal clinical and infrastructure support,
but not the complete ABC program. Population
district mortality for the national comparison dis-
tricts included all HMIS mortality data available
from the relevant quarters.

Ethical Considerations
Informed consent was obtained from women
surveyed for patient satisfaction.19 This study was
approved by the Institutional Review Board of

Brigham andWomen’s Hospital (2009-P-001941/
11; BWH) and the Rwanda National Ethics
Committee (RNEC 032/RNEC/2012).

Patient and Public Involvement
The study was supported by a community adviso-
ry group composed of separate focus groups with
women from the intervention area, community
health workers, traditional healers, and facility
nurses and doctors. The advisory group provided
input for the initial program conceptual frame-
work and intervention design. They were not

TABLE 2. Change in Maternal and Newborn Health Quality of Care Indicators in All Babies Count Initiative Implemented in
2 Districts in Rwanda

Indicator

Aggregate South Kayonza Kirehe

Baseline Endpoint

P Value

Median
Difference

(IQR)

Baseline Endpoint

P Value

Baseline Endpoint

P ValueMedian (IQR) Median (IQR) Median (IQR) Median (IQR) Median (IQR) Median (IQR)

1. Percentage of deliveries
where mothers had 4 standard
ANC visits

13.7
(6.7, 44.2)

30.4
(15.1, 43.1)

.04 13.6
(�3.3, 26.4)

42.4
(19.9, 47.3)

36.4
(13.5, 66.3)

.78 10.2
(2.8–26.8)

29.6
(18–34.2)

.02

2. Percentage of pregnant
women delivering in facilities

89.6
(86.3, 94.9)

92.6
(86.8, 95.8)

.25 7.8
(�2.8, 5.1)

92.2
(87.2, 95.3)

95.2
(93.0, 96.3)

.33 88.4
(86.3–96.7)

91.0
(86.2–94.6)

.36

3. Percentage of babies who
are provided immediate skin-
to-skin after birth

53.6
(0, 80.9)

97.4
(96.4, 99.3)

<.001 43.6
(17.7, 95.7)

91.2
(75.9, 100)

99.6
(96.7, 100)

.18 4.3
(0, 53.6)

97.2
(96.1, 98.8)

<.001

4. Percentage of newborns
checked for danger signs
within 24 hours of birth

46.6
(31.1, 96.7)

98.7
(96.4, 100)

<.001 47.7
(�1.4, 67.1)

52.3
(33.8, 98.6)

100
(93.8, 100)

.06 45.7
(15.8, 82.1)

98.6
(97.4, 98.8)

.003

5. Average hospital time to
emergency cesarean delivery
(minutes)

167 50 — 82 61 —

6. Percentage of women with
preterm labor who are treated
with antenatal steroids

0
(0, 0)

41.7
(0, 100)

.32 — 0
(0, 0)

16.7
(0, 33.3)

— 0
(0–0)

75
(0, 100)

.32

7. Percentage of facilities with
at least 2 MNH clinically
trained staff

100 100 — 15.1
(4, 29.8)

100 100 — 100 100 —

8. Percent availability of
essential medications for MNH
care

61.2
(45.0, 77.8)

81.8
(72.7, 81.8)

<.001 31.2
(19.5, 37.8)

35.0
(25.0, 45.0)

83.3
(75.0, 87.5)

.01 66.7
(55.6, 77.8)

77.8
(72.7, 81.8)

.05

9. Percent availability of
functioning equipment essential
for MNH care

55.6
(48.2, 61.1)

86.6
(77.8, 88.9)

<.001 — 55.6
(47.2, 56.6)

88.9
(88.9, 94.4)

.01 55.6
(48.2, 63.9)

81.1
(77.8, 88.6)

<.001

10. Patient satisfactiona:
average satisfaction with ANC

— — — — 2.8
(SD: 1.57)

3.1
(SD: 1.53)

.11 3.3
(SD: 1.62)

3.6
(SD: 1.52)

.01

11. Patient satisfaction:
average satisfaction with
maternity care

— — — — 2.4
(SD: 1.67)

2.3
(SD: 1.160

.95 3.5
(SD: 1.59)

3.4
(SD: 1.52)

.61

Abbreviations: ANC, antenatal care; IQR, interquartile range; MNH, maternal and newborn health; SD, standard deviation.
a Patient satisfaction scores on a Likert scale: 1=excellent; 2=very good; 3=good; 4=fair; 5=poor.
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specifically involved in the evaluation methods
design because the evaluation was predominantly
conducted using routine programmatic data.
Findings from the study have been disseminated
with key stakeholders within the health system
and communities affected by the work.

Role of the Funding Source
The funder was not involved in study design, exe-
cution, or preparation of this manuscript.

RESULTS
Program Implementation and QI Activities
The ABC initiative was implemented in 2 districts
and reached all facilities, with full participation by
district leadership and the facility QI teams. There
was no significant change in clinical staffing of
health centers (baseline 9, endpoint 10; P=.09).
Fidelity include mentoring coverage. Facilities re-
ceived an average of 0.68 visits/month, and a
change package of 46 successful change ideas was
developed by the endpoint to facilitate spread.16

ABC adaptation informed by quarterly implemen-
tation data was undertaken to increase acceptabil-
ity and adoption. For example, initially LSs were
planned quarterly to complete the collaborative
within 1 year. However, during LS2, it was found
that more time was needed for data quality stabili-
zation, introduction of data sources for new indi-
cators (or HMIS indicators without clear register
sources), QI project implementation, and data
monitoring and coaching activities. In response,
the collaborative duration was adapted to 18
months to extend action periods to accommodate
having adequate time for change idea testing.
Adoption of ABC components by facilities was
seen, including QI (with a median of 2 QI projects
running at endpoint, a total of 118 change ideas
were tested across the 2 collaboratives), and com-
plete facility attendance at all LSs in both districts.

Facility Readiness, MNHQuality of Care, and
Mortality
Table 2 shows changes in quality indicators that
were the focus of QI activities. Facility readiness
improved significantly, including availability of
essential medications (median difference=15.1%;
interquartile range [IQR]=4%, 29.8%; P<.001)
and equipment (median difference=31.2%;
IQR=�19.5%, 37.8%; P<.001). As planned, clin-
ical trainings were conducted before the baseline
quality of care data collection; all facilities had
at least 2 MNH-trained staff, Rwinkwavu district

hospital had 8 neonatal intensive care unit-trained
staff at baseline and endpoint, andKirehe increased
from 7 to 14. The specific individuals may have
changed. Significant improvement in ANC cover-
age (median difference 13.6%; IQR �3.3%,
26.4%; P=.04), provision of immediate skin-to-
skin (median difference=43.6%; IQR=17.7%,
95.7%; P<.001), and danger signs assessment
(median difference=47.7%; IQR=�1.4%, 67.1%;
P<.001), was seen across the intervention districts.
Results in these measures improved across both
districts with the exceptions of ANC coverage and
immediate skin-to-skin, which had higher base-
lines in SK. Facility delivery rate had baseline
values approaching 90% in both districts, and
rates were sustained (median difference=7.8%;
IQR=�2.8%, 5.1%; P=.25). District-level improve-
ment was seen in complications management:
steroid administration for preterm labor increased
from 0 to 41.7% (median difference=0%; IQR=0%,
100%; P=.32 across both) and time from cesarean
delivery decision to incision decreased in SK
from 167 to 50 minutes and in Kirehe from
82 to 61 minutes). District hospital neonatal unit
case fatality decreased from 28.2% to 12.2% in
SK and from 23.4% to 10.1% in Kirehe.

Patient-reported satisfactionwith care for both
ANC and maternity services had minimal change.
For ANC, no significant change was seen in SK
(from 2.8 to 3.1; P=.11) and minimal improve-
ment was seen in Kirehe (from 3.3 to 3.6, P=.01).
No change was seen in either district for satisfac-
tion with maternity care.

Table 3 presents results from the mixed-effects
logistic regression models estimating change in
neonatal mortality associated with ABC imple-
mentation. District neonatal mortality significant-
ly decreased overall from 30.1 to 19.6 deaths/
1,000 live births (adjusted odds ratio [aOR]=0.54;
95% confidence interval [CI]=0.36, 0.83). Among
preterm/LBW neonates, mortality decreased from
198.8 to 100.6 deaths/1,000 preterm/LBW live
births (aOR=0.47; 95% CI=0.25, 0.90). Mortality
among non-preterm infants had a nonsignificant
decrease from 10.4 to 7.5 deaths/1,000 non-
preterm/LBW live births (aOR=0.60; 95%
CI=0.36, 1.02). Stillbirths were the only out-
come for which district was found to be a signif-
icant effect in the model and are reported by
district. A nonsignificant decrease was found
in Kirehe (OR=0.90; 95% CI=0.61, 1.32), and
there was a significant increase in SK (OR=1.71;
95%CI=1.06, 2.75).

District-level neonatal mortality was com-
pared with the rest of rural Rwandan districts.

Significant
improvement in
ANC coverage,
provision of
immediate skin-
to-skin contact,
and danger signs
assessment was
seen.

District neonatal
mortality
significantly
decreased overall
and district
hospital neonatal
unit fatality
decreased.
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Neonatal mortality decreased by 45% in the inter-
vention districts, while remaining relatively stable
in the rest of rural Rwanda (Table 4). The differ-
ence in differences analysis found a notable differ-
ence in the change in the intervention area
compared with national secular trends (�13.0).
Given the lack of register-reported data in the com-
parison districts, a sensitivity analysis was con-
ducted comparing the HMIS-reported data from
the intervention districts, and similarly found a no-
table difference in differences of�9.2.

DISCUSSION
Implementation Successes
We found that the successful implementation of a
multilevel intervention combining facility readi-
ness, clinical mentoring, and district-wide im-
provement collaboratives increased QI capacity,
improved quality of care, and was temporally as-
sociated with reduced neonatal mortality overall

and among preterm/LBW infants—a high-risk
subpopulation—in the intervention districts.20

Maternal and neonatal quality of care in low- and
middle-income countries has gained attention as
increases in service coverage have not been met
with anticipated mortality reduction.6 Attention
is now drawn to health system improvement as a
strategy to improve outcomes.1

We approached neonatal mortality reduction
as a district-wide endeavor—a factor that we be-
lieve facilitated impact. We aimed to align facility
readiness and care provision with national stan-
dards and strengthen quality across all facilities
acting as a network of care to serve a catchment
population. We leveraged the standard improve-
ment collaborative approach—which typically fo-
cuses on facilities through a defined learning
network14—to create a district-wide learning sys-
tem to accelerate improvement.

Although improvement collaboratives have
gained popularity based on success in high-income

TABLE 3. Change in Neonatal Mortality Across 2 Districts in Rwanda Where All Babies Count Initiative Was
Implemented

Indicator Baseline Endpoint aOR (95% CI)a

Neonatal mortality (deaths/1,000 live births)

Aggregate 30.1 (103/3,426) 19.6 (57/2,902) 0.54 (0.36, 0.83)

Southern Kayonza 35.4 (55/1,553) 18.5 (24/1,295)

Kirehe 25.6 (48/1,873) 20.5 (33/1,607)

Facility neonatal deaths in preterm infants/1,000
preterm and LBW live births

Aggregate 198.8 (32/161) 100.6 (18/179) 0.47 (0.25, 0.90)

Southern Kayonza 290.3 (18/62) 134.3 (9/67)

Kirehe 141.4 (14/99) 80.4 (9/112)

Facility neonatal deaths in non-preterm babies/1,000
non-preterm and LBW live births in district

Aggregate 10.4 (36/3,446) 7.5 (24/3,181) 0.60 (0.36, 1.02)

Southern Kayonza 7.9 (11/1,387) 5.9 (7/1,177)

Kirehe 12.1 (25/2,059) 8.5 (17/2,004)

Facility stillborn rate (macerated and fresh)/total per
1,000 births

Aggregate 23.4 (84/3,590) 28.8 (99/3,436)

Southern Kayonza 20.7 (29/1,398) 34.5 (44/1,274) 1.71 (1.06, 2.75)

Kirehe 25.1 (55/2,192) 25.4 (55/2,162) 0.90 (0.61, 1.32)

Abbreviations: aOR, adjusted odds ratio; CI, confidence interval; LBW, low birth weight.
aOdds estimates from models stratified by district only provided if test for interaction between district and time in regression was statis-
tically significant at 0.05 level.

Themultilevel
intervention
increasedQI
capacity,
improved quality
of care, andwas
temporally
associatedwith
reduced neonatal
mortality overall
and among
preterm/LBW
infants.
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settings,21 evidence of impact in low- and middle-
income countries has been mixed.22,23 However,
to our knowledge, evidence has not been published
regarding collaboratives in low- and middle-
income countries adapted to facilitate a district-
wide health system approach. We used LSs to
convene key stakeholders, from community repre-
sentatives to district leaders, to facilitate problem
solving across traditional hierarchies. MNH quality
gaps that requiremultilevel solutions, such as infra-
structure, referral systems, and data quality, were
tackled in improvement projects.16

The ABC initiative, as with all QI efforts, re-
quired ownership by leaders to achieve impact.
We achieved this through intensive and proactive
stakeholder engagement. It included partnering
with national and district leadership to determine
what they believed would be necessary to achieve
high-qualityMNH care, ensure district hospital ca-
pacity tomanage neonatal complications, and cre-
ate functioning district-wide referral systems.
Evidence of leadership engagement was seen
through the prioritization of addressing newborn
health in a coordinated manner. Both districts’
leaders included neonatal quality of care andmor-
tality into their public performance contracts (imi-
higo) to which they were formally accountable to
the government, and they led efforts to improve
the culture of data reporting and use. We found

the inclusion of MNH goals in the district leader-
ship imihigo to be a way to help engage leaders
throughout the duration of program implementa-
tion and to jointly solve challenges encountered.
We saw reduced discrepancies in the HMIS of neo-
natal deaths over time, indicating some degree of
success of these efforts.16,24

Within the collaboratives, we saw broad QI
adoption reflected in activated facility teams with
QI capability and a high degree of QI activities
across facilities. QI is often found to be focused on
microlevel facility improvements, resource inten-
sive, and of questionable impact1; however, we
found this district-wide system approach feasible
and effective.

Implementation Challenges
Furthermore, the QI work endured despite chal-
lenges. Illustrative examples include staff turn-
over, a data culture of “blame,” and changing
population needs. First, staff at health centers
moved frequently—as is commonly faced in low-
and middle-income countries. Although overall
staff number remained stable, changes in indivi-
duals required an adaptive process to bring new
staff in QI teams up to date. We found the im-
provement collaborative design, when integrated
into routine structures, provided a scaffolding for
quickly bringing new staff into facility and district

TABLE 4. Change in Neonatal Mortality in All Babies Count Intervention Area in 2 Districts Compared With the
Rest of Rural Rwanda

Pre-intervention
(Deaths/1,000 Live Births)

Post-intervention
(Deaths/1,000 Live Births)

Per 1,000
Change

(1) Southern Kayonza/Kirehe (ABC) 30.1 (103/3,426) 19.6 (57/2,902) �10.4

Southern Kayonza 35.4 (55/1,553) 18.5 (24/1,295)

Kirehe 25.6 (48/1,873) 20.5 (33/1,607)

(2) Southern Kayonza/Kirehe (HMIS) 22.3 (87/3,896) 15.6 (59/3,785) �6.7

Southern Kayonza 28.7 25.3

Kirehe 18.3 10.7

(3) Rural Rwanda comparison districtsa 13.4 (834/62,382) 15.9 (958/60,225) 2.5

Difference

Difference 1 � 3 �13.0

Difference 2 � 3 �9.2

Abbreviations: ABC, All Babies Count; HMIS, health management information system.
a Bugesera, Gakenke, Gatsibo, Gicumbi, Gisagara, Huye, Kamonyi, Karongi, Muhanga, Musanze, Ngoma, Ngororero, Nyabihu,
Nyagatare, Nyamagabe, Nyamasheke, Nyanza, Nyaruguru, Rubavu, Ruhango, Rulindo, Rusizi, Rutsiro, Rwamagana Districts HMIS
reported data.
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QI efforts and enabling them to be clinically men-
tored and learn QI methods.

Another challenge encountered early in the
program related to leadership support at health
centers. Leaders were engaged in stakeholder
meetings; however, once QI teams began working
to address system problems, some participants
reported resistance from their supervisors attrib-
uted to lack of familiarity with QI methods. As in
many settings, creating a culture of data use
requires shifting from norms of blaming indivi-
duals, to norms of understanding and improving
systems. Therefore, mentors and district supervi-
sors trained district and facility leaders in QImeth-
ods and included these leaders in LSs to build their
QI capability and data fluency.

Contextual changes in the population and
health system also posed a challenge. In Kirehe,
given the large population size of some facility
catchment areas, 3 new health centers were built
during the initiative and had to be incorporated
into coaching and LSs. Additionally, the district re-
ceived a large influx of returning Rwandans from
Tanzania in 2013. The improvement collaborative
design allowed for natural integration of new fa-
cilities into LSs, coaching visits, and QI initiatives,
as well as customized support to respond to these
changes.

More generally, the multilevel design facilitat-
ed system gap identification necessary to provide
quality care and the integration of multiple meth-
odologies enabled flexible solutions. District men-
tors grounded QI coaching and built trust with
providers through clinical observation and sup-
port.16 A qualitative study of participating QI
teams found that the nontraditional collaborative
components—equipment and clinical support and
the combinedmentorship approach—were factors
related to high impact QI initiatives.16 Many im-
provement programs focus on narrow interven-
tions, without taking a comprehensive view of
the mortality drivers of MNH care quality across a
health system.3,7 Consistent with other research,
the Better Birth Trial—a study of the World
Health Organization Safe Childbirth Checklist—
found that despite improved care practices at indi-
vidual facilities, there was no impact on mortality,
concluding that a greater system improvement fo-
cus could be required.23,25

Variation in Changes Between Districts
We saw district-level variability in the baseline
and change associated with the intervention in
some quality measures, consistent with prior

study in the region.15 SK had more facilities for
the population than Kirehe, with a better devel-
oped road system to facilitate access. These factors
could have contributed to lower baseline levels in
Kirehe for service utilization indicators. We saw
rapid change in ANC in Kirehe, which had low
documented coverage at baseline and greater room
for improvement. However, although Kirehe had a
lowermentorship dose due to higher numbers of fa-
cilities for the single mentor than in SK, the im-
provement seen in Kirehe was evidence that ABC
could still be associated with meaningful improve-
ment in different contexts.

For immediate skin-to-skin after birth, the
baselines were reportedly starkly different be-
tween districts. Although this indicator existed in
the HMIS before ABC, the register data source
was not consistently available at baseline in
Kirehe District, which may have contributed to
the lower documentation of the practice at the
start.

Management of preterm labor with antenatal
corticosteroids was a new initiative and began
from a low baseline in both district hospitals.
Much of the initial work focused on district leader-
ship advocacy to enable dexamethasone procure-
ment by health centers, combined with clinical
mentorship to align practice with emerging evi-
dence on safety of steroid administration.26

Therefore, mentors guided clinical providers to
provide steroids only when gestational age was
known by last menstrual period, which was con-
sistent with national protocol.

Surprisingly, we saw a significant increase in
stillbirths in SK in the mixed-effects model. It is
possible that despite improvements in target indi-
cators related to improved labor management,
stillbirths increased in the face of reduced neona-
tal deaths if access to quality postnatal care and
complications management drove mortality re-
duction, and quality gaps in antenatal or labor
management not captured in our performance
measures remained. This possibility is the subject
of further investigation.

Despite improved MNH quality of care and
neonatal mortality, we found limited change in
patient satisfaction. Mutaganzwa et al.19 described
the baseline results in detail and found that
patient-centeredness of care (including interper-
sonal relationships, respect, and privacy) and or-
ganizational factors such as cleanliness, comfort,
and equipment/commodity availabilitywere asso-
ciatedwith higher satisfactionwith care. Similar to
other studies, one explanation for the lack of in-
creased satisfaction corresponding with improved

Themultilevel
design facilitated
system gap
identification
necessary to
provide quality
care, and the
integration of
multiple
methodologies
enabled flexible
solutions.
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quality of care and outcomes could be that women
were reluctant to share negative views or had low
expectations of facility care and were satisfied
with poor quality at baseline.27 It is also possible
that the intervention did not have adequate focus
directly on improving dignity and respect during
patient contact care in the intervention, indicating
that future programs may need intentional focus
on patient-centered care as part of holistic quality
to improve satisfaction.

Finally, despite the district-level variation in
process level impacts, we found reductions in hos-
pital case fatality and district neonatal mortality in
the intervention area. The highest impact was
seen among preterm/LBW infants, which has
been a difficult area for improvement global-
ly.7,28,29 The district-wide approach included sup-
porting specialized care at the district hospital,
which likely facilitated this finding and perhaps
distinguishing the current study from other stud-
ies.7,30 Importantly, Rwanda has experienced
health sector improvements over the past de-
cade8,31 andwould be expected to see some reduc-
tion in neonatal mortality; however, analysis of
available data from the rest of rural Rwanda did
not find a similar reduction.

The ABC approach was designed in collabora-
tionwith theMOHnational and district leadership
to enhance scalability and sustainability, which
led to the integration of the improvement collabo-
rative components into existing district structures.
Based on the results of this program, MOH has
continued scaling the approach into non-PIH-
supported districts with funding from a Saving
Lives at Birth award, with an impact evaluation
underway. Furthermore, the program design
worked to increase sustainability by building capa-
bility of health system actors at multiple levels—
district leadership to oversee the approach and
integration into routine district systems, and dis-
trict supervisors to incorporate the mentorship
and improvement methodology into their routine
work. A sustainability study has been completed
to understand system performance 1 year after
the end of the intensive period and results will be
published separately. As with all health system
interventions, integration of effective approaches
into routine administrative budgets can be a chal-
lenge. Demonstration of the technical impact and
program ownership by local leaders were impor-
tant to support incorporation of the core compo-
nents (supervisor transport, review meeting
costs, clinical and QI continuous learning) into
district budgets, and they are ongoing efforts in fi-
nancially constrained systems.

Limitations
Our study had some limitations. Using HMIS and
programmatic data meant that we were limited
by the quality of the data available. We accounted
for this by register review for all possiblemeasures;
however, this step would not address issues of ac-
curacy or availability of paper registers. Facilities
needed variable lead time to achieve consistent
documentation of newly introduced indicators in
preterm delivery management, and such docu-
mentation was sometimes incomplete. That said,
given the growing global call to measure preterm
labormanagement indicators, we hope this practi-
cal experience will have global relevance.32

In addition, mentors coached QI teams to doc-
ument change ideas and proximal process data
rigorously to determine “success” of a given
change. However, we cannot be certain that all
successful changes were included in the published
change package to fully explain the causal path-
way to measured improvement in quality of care
and mortality.16 Some other time-intensive activ-
ities were difficult to capture in program docu-
mentation. These included documenting the
specific focus of clinical mentorship activities at fa-
cilities and the work targeting coordination and
communication within and across facilities to
strengthen complications management.

Importantly, we did not have a comparison
area with measurement and register comparison
of mortality; therefore, we used the national
HMIS data for rural districts. It is also possible that
unknown differences were present between the
intervention area and the rest of rural Rwanda.
The intervention baseline mortality appears stark-
ly higher than themortality in the comparison dis-
tricts, which could be easier to reduce. However,
sensitivity analyses using HMIS routinely reported
data from the intervention area showed a more
comparable baseline mortality, and based on
2010 DHS analyses, the neonatal mortality rates
in SK and Kirehe were similar to the rest of rural
Rwanda.12 We believe the baseline mortality
reported in the comparison districts to be low at
least in part due to consistent underreporting in
the HMIS, which was overcome in the interven-
tion districts by extracting data from the register
records.

Furthermore, improving data quality was part
of the QI process, so the difference in differences
results could be confounded by change in data
quality over time.33 Routine review of HMIS mor-
tality data compared with registers demonstrated
underreporting of poor outcomes at baseline,

Hospital case
fatality and district
neonatalmortality
decreased in the
intervention area,
with the highest
impact occurring
among preterm/
LBW infants.
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which decreased throughout the intervention pe-
riod. If a similar improvement in data quality oc-
curred in the comparison area, it could have
reduced the effect size. However, to our knowl-
edge, no concurrent major data quality initiatives
were occurring elsewhere in the country.

Mentors triangulated data across registers to
use the highest quality data possible for QI and to
improve theHMIS data quality. For example, birth
weight and gestational age were recorded in the
birth register. Mentors compared these data with
the counts listed in the HMIS report tally for the
same data elements to provide feedback on HMIS
data quality to the facility data officer and to build
awareness and data quality capability among facil-
ity staff in the process. HMIS data QIwould not in-
fluence the reported qualitymeasures; however, if
reporting in the paper registers improved, it would
likely lead to underestimation of effect size be-
cause it would bias results towards the null in
most cases.

Finally, with the introduction of 3 new mater-
nity units in Kirehe District, it is possible that the
opening of the 3 new health centers has allowed
a decrease of number of patients seeking care in
other HCs, which could have contributed to im-
prove the quality of care in the facilities surround-
ing them by allowing more time per patient;
however, we did not track the differences in pa-
tient flow.

CONCLUSION
We found that the ABC initiative was a feasible
and effective program to improve MNH quality of
care and reduce neonatal mortality in the inter-
vention districts after 18months. The QI approach
enabled joint problem solving across program and
MOH leadership when challenges were encoun-
tered. Full transition and further evaluation of
sustainability is underway and the Rwanda MOH
is currently scaling up ABC into additional non-
PIH-supported districts. A mixed-method sustain-
ability analysis will be reported elsewhere. To our
knowledge, this study is the first to trace a multi-
level neonatal QI program from implementation
to clinical process, to mortality impact.24 As coun-
tries strive to achieve quality universal health cov-
erage, the ABC initiative could be an important
tool for leaders and implementers in countries
looking to improve quality and reduce neonatal
mortality.
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Where Do Caregivers Take Their Sick Children for Care?
An Analysis of Care Seeking and Equity in 24 USAID
Priority Countries
Sarah E.K. Bradley,a Lauren Rosapep,a Tess Shirasa

Key Findings
n Out-of-home care-seeking levels were similar for

the 3 illness classifications, ranging from 63% for
diarrhea to 70% for acute respiratory infection
symptoms.

n Among caregivers who sought out-of-home
treatment or advice for their sick children, 51%
went to the public sector and 43% went to private
sector sources.

n There are substantial disparities in illness
prevalence and care seeking: 74% of caregivers
from the wealthiest households and 63% of
caregivers from the poorest households sought
out-of-home care for their sick children.

Key Implication
n Stewards of the public and private sectors—

including governments, nongovernmental
organizations, civil society, donors, and
implementing partners must understand sources
of sick child care and collaborate to improve
access to and quality of affordable care.

ABSTRACT
Pneumonia, diarrhea, and malaria are leading causes of under-
5 mortality. Accelerated reductions in illness burden are needed
to meet childhood Sustainable Development Goals. Understand-
ing where parents take sick children for care is key to improving
equitable, high-quality treatment for these childhood illnesses and
catalyzing reductions in morbidity and mortality. We analyzed
the most recent Demographic and Health Survey data in 24 of
the United States Agency for International Development’s mater-
nal and child health priority countries to examine levels and
sources of care for children sick with 3 illness classifications:
symptoms of acute respiratory infection, diarrhea, or fever. On
average, across countries analyzed, one-third of children had re-
cent experience with at least 1 of the 3 classifications. The major-
ity (68.2%) of caregivers sought external advice or treatment for
their sick children, though the level is far higher for the wealthiest
(74.3%) than poorest (63.1%) families. Among those who sought
out-of-home care, 51.1% used public sources and 42.5% used
private-sector sources. Although sources for sick child care varied
substantially by region and country, they were consistent across
the 3 illness classifications. Urban and wealthier families reported
more use of private sources compared with rural and poorer fam-
ilies. Though 35.2% of the poorest families used private sources,
most of these (57.2%) were retail outlets like pharmacies and
shops, while most wealthier families who sought care in the pri-
vate sector went to health facilities (62.4%). Efforts to strengthen
the quality of integrated management of sick child care must
therefore reach both public and private facilities as well as pri-
vate pharmacies, shops, and other retail outlets. Stakeholders
across sectors must collaborate to reach all population groups
with high-quality child health services and reduce disparities in
care-seeking behaviors. Such cross-sectoral efforts will build clin-
ical and institutional capacity and more efficiently allocate
resources, ultimately resulting in stronger, more resilient health
systems.

INTRODUCTION

In the last 30 years, there has been remarkable global
progress in reducing child mortality. The under-5mor-

tality rate decreased by more than half, from 93 deaths
per 1,000 live births in 1990 to 39 deaths per 1,000 live
births in 2018.1 Yet, tremendous work remains. On aver-
age, 15,000 children died every single day in 2018.1

a Abt Associates, International Development Division, Sustaining Health
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Progress in reducing child mortality has also
been uneven: in an analysis across 137 low- and
middle-income countries (LMICs), the under-
5 mortality rate was more than 2 times higher
among children from the poorest than the wealth-
iest families (65 versus 31 deaths per 1,000 live
births, respectively).2 To meet global child health
goals, the development community will need to
focus on closing equity gaps and accelerating fur-
ther reductions in child deaths, including those
from pneumonia, diarrhea, and malaria. Together
these 3 preventable and treatable illnesses account
for nearly one-third of under-5 deaths.1,3

Many LMIC governments and donors are focus-
ing on countries’ journeys to self-reliance to simul-
taneously transition away from donor dependence
and increase gains in maternal and child survival.3,4

Key to this goal is collaboration and harmoniza-
tion of efforts across all health sector actors.
Global development stakeholders including the
Gates Foundation, the United States Agency for
International Development (USAID), United King-
dom’s Department for International Development,
and the Global Financing Facility have emphasized
the importance of collaborating with governments,
other donors, civil society, faith-based organizations,
and the private sector effectively and efficiently to
save women and children’s lives.4–7 USAID’s Private
Sector Engagement Policy echoes and amplifies this
message, calling on public and private sector actors
to8:

take the unique capabilities of each [sector] and apply
them to problems that neither could address fully on
their own.

To facilitate such collaboration and harmoniza-
tion, stakeholders first need to understandwhether
and where parents are seeking treatment for their
sick children and how levels and sources vary
across regions, countries, and population groups.

This study aims to provide updated informa-
tion on levels and sources of care for children sick
with symptoms of acute respiratory infection
(ARI), diarrhea, and fever with an equity lens. We
analyzed data from the most recent Demographic
and Health Survey (DHS) data for 24 of the
25 USAID maternal and child health priority
countries to address 3 research questions:

1. What is the prevalence of reported ARI symp-
toms, diarrhea, and/or fever among children
under 5 in USAID priority countries?

2. How commonly do caregivers seek out-of-
home care for their sick children?

3. When caregivers seek treatment or advice for
their sick children, which sources do they
use?

We examined equity implications for each re-
search question and present notable differences in
prevalence rates and care-seeking patterns by
urban-rural residence and between households
in the highest and lowest wealth quintiles of each
country. We recognize that there is a great degree
of overlap between socioeconomic status and
urbanicity. For example, in 21 of the 24 priority
countries analyzed, more than 90% of the poorest
families live in rural areas. However, barriers re-
lated to these characteristics are different: care-
seeking barriers related to geography are more
likely to pertain to availability of and access to ser-
vices whereas barriers related to socioeconomic
status are more likely related to affordability.
Therefore, we disaggregated findings by both
residence and socioeconomic status to allow prac-
titioners to understand differences in these popu-
lations and draw implications for programs and
policies.

In the context of an increasing focus on private-
sector engagement in health and using newly-
available Demographic and Health Survey (DHS)
data, we have built on previous analyses9–11 to pro-
vide themost up-to-date information on levels and
sources of sick child care. We examined patterns
across population segments with a focus on socio-
economic equity, noting the substantial progress
that needs to be made. At the end of this paper, we
describe and provide links to additional interactive
data visualization resources and describe some of
ourwork to date promoting the use of this informa-
tion to transform research into action at the coun-
try level.

DATA AND METHODS
Data
We analyzed the most recent nationally represen-
tative DHS household survey data from each pri-
ority country that was available on the DHS
website as of December 31, 2019 (Figure 1). Data
were available for all priority countries except
South Sudan. Latest available data are quite recent
for most countries except for Madagascar (from
2009), Mozambique (from 2011), and Yemen
(from 2013). For these 3 countries, we note that
data presented here may not accurately reflect
the current situation.

Data on Prevalence of Illness Classifications
During DHS data collection, eligible women are
interviewed and asked about each of their chil-
dren. For each living child aged 5 years or

Weaimed to
provide themost
up-to-date
information on
levels and sources
of sick child care.
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younger, mothers are asked questions about
whether their child had cough, diarrhea, or fever
in the 2 weeks before the survey. If the child had
a cough, the mother is asked whether the child
had rapid or difficult breathing that was chest-
related. Following DHS standards, we classify
coughwith rapid or difficult chest-related breath-
ing as ARI symptoms, which are used as a non-
specific proxy for pneumonia. Fever is used as a
non-specific proxy for malaria. In this article, we
refer to ARI symptoms, diarrhea, and fever as ill-
ness classifications, which are not confirmed by
any diagnostic tests, but come directly from
mothers’ reports.

Data on Care Seeking and Sources for Care
If women report that 1 or more of their children
was ill in the last 2 weeks, they are asked if they
sought treatment or advice for each child from
any source. Care seeking is classified as any care
sought outside the home. Because we focused on
sources of care, this analysis focuses on care outside
the home, not whether the child received an appro-
priate treatment (e.g., oral rehydration solution and

zinc supplements, which could have been adminis-
tered at home). Similarly, this analysis likely does
not capture other medications kept and adminis-
tered at home, whether or not they are appropriate.

If mothers report seeking treatment or advice
outside the home, they are asked where they
went. Their responses are classified into precoded
categories that vary by country. To standardize
categories across countries, we classified sources
into public or private sector or “other” sources in-
cluding traditional healers, friends, and family
(Table). Public and private sector sources are fur-
ther classified by whether the source was a health
facility, a community health worker (public sector
only), or a retail outlet (private sector only). We
note that these categories, based on mother’s re-
call, may not perfectly capture precise sources,
but we believe the categories used are broad
enough to represent source groups with reason-
able accuracy. We also note that these results re-
flect where sick child care was sought in the
2weeks before the survey andmay not reflect par-
ents’ subsequent care-seeking destinations or
where parents may prefer to seek care if barriers
(geographic, financial, etc.) were removed.

FIGURE 1. USAID Maternal and Child Health Priority Countries Analyzed Using Demographic and Health
Survey Dataa

Abbreviation: USAID, U.S. Agency for International Development.
a No Demographic and Health Survey data are available for South Sudan.
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Data on Equity
We examined results by socioeconomic status by
using the DHS wealth quintiles, which divide the
population surveyed in each country into evenly-
sized quintiles based on their household assets.12

We used the bottom and top quintiles, respective-
ly, to represent children and caregivers from the
poorest 20% and wealthiest 20% of households
in each country. We also examined results by ur-
ban and rural residence. We used the DHS classifi-
cations of urban and rural, which are based on the
classifications used in each country.

Analytic Methods
The unit of analysis for all research questions is
children aged 0–59 months (under 5 years) old.
All analyses used DHS survey sampling weights.
To generalize results across countries, we multi-
plied the survey weights by a survey-specific con-
stant to standardize the effective weighted sample
size across countries. Thus, each country contri-
butes equally to the regional and all-country
averages, and results are not weighted more
heavily toward surveys with larger sample sizes
or populations. We considered weighting results
by the population size of each country, but found
that nearly three-quarters of the population-
weighted sample would be from Asia because the
Asian countries in our analysis aremore populous,
and noted that the 24 countries are not represen-
tative of any regions or larger geographies. There-
fore, average estimates should be interpreted as
averages across countries analyzed. Similarly, re-
gional results are not representative of the entire
region but should be interpreted as the average
across countries analyzed in each region. All sur-
veys are included in averages, but country-level
results are suppressed if they are based on fewer

than 50 unweighted cases. All analyses and visua-
lizations were conducted in Stata version 14.2.

RESULTS
Results presented here describe the prevalence of
ARI symptoms, diarrhea, and/or fever among chil-
dren 5 or younger and associated care-seeking
levels and source patterns. In each section, we pre-
sent regional averages for countries analyzed in
Asia, East and Southern Africa, and West and
Central Africa to summarize patterns observed in
the data.

Prevalence of Illness Classifications
Reports of ARI symptoms, diarrhea, and fever
among children under 5 were common across the
countries examined. The prevalence of these ill-
ness classifications ranged widely between coun-
tries (15.9%–46.9%). On average, 1 of 3 children
(32.9%) experienced 1 or more of these 3 illness
classifications in the 2 weeks before the survey.

Fever was the most common classification
reported in all priority countries and regions. On
average across priority countries, 23.4% of chil-
dren under 5 experienced fever, 15.5% had
diarrhea, and 5.8% experienced ARI symptoms
(Figure 2).

Across all countries analyzed, the prevalence
of fever (Figure 2) ranged widely: Madagascar
had the lowest prevalence of fever (9.3%); both
Bangladesh (36.8%) and Pakistan (37.6%) had
the highest. Bangladesh was an outlier with a
comparatively high prevalence of fever and for its
low level (5.6%) of diarrhea. Yemen (31.2%) and
Afghanistan (28.7%) stand out for diarrhea prev-
alence that was double the all-country average
(15%). With the lowest levels on average, the
range of ARI prevalence across countries was

TABLE. Source Categorizations Used in Care-Seeking Analysis of 24 USAID Maternal and Child Health
Priority Countries

Public sector Private sector Other

Health facilities � Hospitals
� Clinics
� Health posts

� Private clinics, hospitals,
and clinicians

� Nongovernmental and
faith-based clinics

� Traditional healers
� Friends or family members

Community health workers and
retail outlets

� Community health
workers

� Pharmacies
� Shops, markets

Abbreviation: USAID, U.S. Agency for International Development.
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not as large; Nepal (2.4%), Mali (2.0%), and
Mozambique (1.5%) were the countries with the
lowest ARI prevalence, and Pakistan had the high-
est rate (13.8%).

Prevalence of Comorbidities
Comorbidities—reports of multiple types of illness
at the same time—were common among children
in priority countries. Among the 3 classifications
examined, nearly 1 in 5 (18.8%) children suffered
from more than 1 symptom in the 2 weeks before
the survey. Regionally, comorbidities were high-
est in the Asian countries analyzed (21.4%), com-
pared to 15.9% in the sub-Saharan countries.
Children in Haiti (34.9%) and Pakistan (34.1%) had
the highest prevalence of comorbidity.

Equity Implications: Disparities in Illness
Classification Prevalence
Differences in illness classification prevalence be-
tween children living in urban and rural areas
was small (less than 4 percentage points for all
regions) but were more notable between children
from the poorest and wealthiest households. On
average, across all countries and all 3 illnesses clas-
sifications, prevalence was 4.5 percentage points
higher among children in the poorest households
(34.1%) than those in the wealthiest households
(29.6%). By region, the disparity in prevalence of
1 or more illness classifications was largest inWest

and Central African countries (8.7 percentage
points), followed by East and Southern Africa
(3.9 points), and smallest in the countries ana-
lyzed in Asia (2.1 points), with substantial varia-
tion at the country level. The disparity for
children in the poorest and wealthiest households
in most countries was 10 percentage points or
lower; the notable outliers were Nigeria and
Uganda where the disparity between the wealthi-
est and poorest (22.9 and 20.7 percentage points,
respectively) was more than double the disparity
of any other country examined (Figure 3).

The magnitude of the disparity in illness classi-
fication prevalence between children from the
poorest and wealthiest households differed some-
what by type of classification. The largest dispari-
ties were observed for fever: in West and Central
African countries analyzed fever prevalence was
6.4 percentage points higher on average among
the poorest households compared to the wealthi-
est households, and 4.8 percentage points higher
among poorest than wealthiest households on av-
erage in the East and Southern African countries
analyzed. Disparities in diarrhea prevalence were
generally smaller than those for fever. The largest
reported diarrhea prevalence disparities were
observed in the West and Central African coun-
tries analyzed, particularly Nigeria and Senegal
(12.5 and 9 percentage points, respectively).
Outside of this region the average disparity for
reported diarrhea prevalence was 1.4 percentage

FIGURE 2. Prevalence of Acute Respiratory Infection Symptoms, Diarrhea, and Fever in USAID Maternal and
Child Health Priority Countries, by Regiona

Abbreviations: ARI, acute respiratory infection; USAID, U.S. Agency for International Development.
a The range of prevalence is indicated by the vertical bars. The mean is noted in each square.
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points in the East and Central African countries
analyzed and was 1.2 percentage points in the
Asian countries analyzed. The smallest disparities
between poorest and wealthiest children observed
in priority countries were for reported ARI symp-
toms: 1.7 percentage points on average across
all countries analyzed, with West and Central
African countries having the smallest average dis-
parity (0.9 percentage points). For more details,
see Supplemental Figures.

Out-of-Home Care Seeking
On average across all USAID priority countries,
most caregivers (68.2%) sought treatment outside
of the home when their children experienced 1 or
more of the 3 classifications examined in this anal-
ysis. Overall, care seeking was highest in Asia
(77.8%) with lower levels across Africa (66.9% in
West and Central Africa, 64.5% in East and
Southern Africa). At the country level, care-seeking

FIGURE 3. Prevalence of ARI Symptoms, Fever, and/or Diarrhea and Disparity Between Children in the
Poorest and Wealthiest Households in USAID Maternal and Child Health Priority Countriesa

Abbreviations: ARI, acute respiratory infection; DRC, Democratic Republic of the Congo; USAID, U.S. Agency for International Development.
a The bars depict the magnitude of the difference in reported prevalence between the poorest and wealthiest, with values shown when the
magnitude is 5 or more percentage points.
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levels variedwidely (Figure 4)with the lowest levels
of care seeking in Ethiopia (38.8%) andMadagascar
(44.2%) and the highest levels of care seeking in
Indonesia (88.9%) and Bangladesh (83.6%).

Care Seeking by Illness Classification Type
Although care-seeking levels vary substantially
across countries, they are similar across illness
classifications. Care-seeking levels were highest
for ARI (70.4%) and fever (68.5%) and slightly
lower for diarrhea at 63.3%. This pattern, which
was also observed at the regional level, may be
partially driven by the fact that diarrhea can be ef-
fectively managed at home with oral rehydration
solutions and zinc supplements.

Equity Implications: Gaps in Care Seeking by
Urbanicity andWealth
Across all countries analyzed there were equity-
related gaps in care seeking. The care-seeking level
in rural areas was 6.3 percentage points lower on
average than the urban care-seeking level, with a
high-degree of variability across countries (Figure
5). In general, differences were smallest where
overall care-seeking levels were highest. For ex-
ample, in Indonesia, 89% of both urban and rural
caregivers sought sick child care outside the home.
The largest urban-rural care-seeking gaps were in
countries with lower overall levels of care seeking,
particularly in Madagascar where care was sought
for 41.2% of rural children and 61% of urban

FIGURE 4. Out-of-Home Care-Seeking Levels by Country Among Caregivers of Sick Children in USAID
Maternal and Child Health Priority Countries

Abbreviations: DRC, Democratic Republic of Congo; USAID, U.S. Agency for International Development.
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children—a gap of 19.8 percentage points—and in
Ethiopia, which had the lowest overall levels of
care seeking and the greatest urban-rural dispari-
ty, at 26.5 percentage points.

There were also substantial disparities in care
seeking for children from the poorest and wealth-
iest households (Figure 6). Across all countries,
the average care-seeking level for any illness
classification was 11.3 percentage points higher
for caregivers from the wealthiest households

(74.4%) than from the poorest households
(63.1%). Among the Asian countries analyzed,
the disparity in care seeking ranged from 3.0 to
11.0 percentage points. Sub-Saharan African
countries, on the other hand, had a much wider
range in care-seeking gaps. In some cases (Zambia,
Kenya, Ghana, and Malawi) care seeking among
the poorest caregivers was similar to or higher
than care seeking among the wealthiest caregivers,
but in other cases (Rwanda, Madagascar, Senegal,

FIGURE 5. Differences in Care Seeking Levels Among Caregivers from Urban and Rural Households in USAID
Maternal and Child Health Priority Countriesa

Abbreviations: DRC, Democratic Republic of the Congo; USAID, U.S. Agency for International Development.
a The bars depict the magnitude of the difference in urban and rural care seeking, with values shown in cases where the magnitude is
5 or more percentage points.
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Ethiopia) the wealth gap in care seeking exceeded
22 percentage points or double the size of the gap
for priority countries overall.

Sources of Care
On average, across countries analyzed, half of care-
givers (51.1%) who sought out-of-home care for
their children’s most recent illness reported that
they went to a public source; 42.5% reported that
theywent to a private sector source, 4.9% reported

that they sought care from “other” sources (includ-
ing informal providers, traditional healers, friends,
or family members), and 1.5% reported that they
sought care from both public and private sources.
This care-sourcing pattern was very consistent
across classifications; for example, the proportion
of caregivers who used private sector sources was
41.2%when their child had diarrhea, 43.6% for fe-
ver, and 42.2% forARI symptoms. This consistency
in both levels of care seeking and treatment sources

FIGURE 6. Differences in Care Seeking Among Caregivers With Sick Children From the Poorest and
Wealthiest Households in USAID Maternal and Child Health Priority Countries, by Countrya

a The bars depict the magnitude of the difference between the poorest and wealthiest, with values shown in cases where the magnitude
is 5 or more percentage points.
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by illness classification may indicate that the symp-
toms children were experiencing did not factor
heavily in caregivers’ decision making about where
to seek out-of-home advice and treatment. Because
sources did not vary by classification, the remaining
results in this section focus on sources used for chil-
dren sick with any of the 3 illnesses classifications.

However, sources of sick child care did vary
within and across regions (Figure 7). In Asian
countries analyzed, the private sector was the
dominant source of care, with 59.9% of caregivers
seeking care from this source. Pakistan had the
highest level of private sector care seeking
(80.4%) of any country analyzed, and Myanmar
and Afghanistan’s private sector care-seeking
levels (39.3% and 38.2%, respectively) were sub-
stantially lower than other countries in that

region. By contrast, in East and Southern Africa,
the public sector was the source of care for a
large majority (69.6%) of sick children, and in
Mozambique, the public sector was the source of
care for almost all (91.9%) children. In West and
Central Africa, there was a more even split in care
seeking from public (52.1%) and private (42.5%)
sources on average. There was much variation at
the country level, for example, in Nigeria where the
private sector was the source of out-of-home care
for the majority (60%) of caregivers. Although rela-
tively few caregivers sought care from other infor-
mal sources, there were 2 notable exceptions: in
Bangladesh, the level of care sought from other
sources (predominantly “unqualified doctors”) was
30.5%, and in Mali it was 13.8% (predominantly
“traditional practitioners”).

FIGURE 7. Sources for Sick Child Care in USAID Maternal and Child Health Priority Countries, by Country

Abbreviations: DRC, Democratic Republic of the Congo; USAID, U.S. Agency for International Development.
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Equity Implications: Comparing Sources of
Care by Urbanicity andWealth
Analysis of reported sources for sick child care
across all countries and regions showed similar
patterns when disaggregated by urban versus ru-
ral residence (Figure 8). In each region, caregivers
in rural areas had lower levels of care seeking from
private sources and higher levels of care seeking
from public and informal sources.

The patterns of sources of care used by care-
givers from the poorest and wealthiest quintiles
was nearly identical to sources used by rural and
urban caregivers: a consistent pattern of higher
private sector use among the wealthiest and
higher public and informal sector use among the
poorest caregivers in each region. Despite this
overall pattern, analysis across countries revealed
that caregivers of all wealth levels—even the
poorest caregivers—sought care for their children
from private sector sources. On average across pri-
ority countries, 35.4% of caregivers from the
poorest households in each country sought care
from private sector sources and 55.1% of care-
givers from the wealthiest households.

Types of Public and Private Sector Sources
The public and private sectors are not homoge-
nous and are made up of different types of health
providers. In the public sector, sources included
health facilities (hospitals, clinics, health posts)

and community health workers (CHWs). In the
private sector, reported sources included health
facilities (hospitals, doctors, and private for-profit,
nongovernmental organizations, and faith-based
clinics) and private retail outlets (pharmacies,
shops, and markets). When seeking care from a
health facility, caregivers are likely to interact
with clinically trained health professionals. In
contrast, prior research has shown that retail out-
lets may be less likely to have adequately trained
health professionals, and providers may have lim-
ited access to or training on current treatment and
counseling policies and guidelines, which could
potentially result in a substandard quality of med-
ical care.13–15

Among caregiverswho recently sought care from
public sector sources, nearly all (95.6%) reported that
they received care at a health facility rather than from
a CHW. Fewer than 5% of caregivers in most coun-
tries reported that they sought help from a CHW.
However, there were 2 notable outliers; in Indonesia
andRwanda, 26.7%and26.3%of caregivers, respec-
tively, sought care or advice from a CHW.

Overall, care seekers who used the private sec-
tor consulted with providers in health facilities
(48.8%) and retail outlets (52.4%) at nearly equal
levels. Although this split did not vary by illness
classification, there was somewhat more variation
at the regional level. In the Asian and East and

FIGURE 8. Sources for Sick Child Care in USAID Maternal and Child Health Priority Countries, by Region and
Urbanicity
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Southern African countries analyzed, a majority
of caregivers who reported private-sector care
sourcing went to a health facility (61.4% and
55.7%, respectively). By contrast in the West and
Central African countries analyzed, a minority of
caregivers (22.1%) reporting private sector care
seeking went to a health facility.

Equity Implications: Comparing Private
Sources of Care by Urbanicity andWealth
Among caregivers who sought care from private
sector sources, the types of providers seen varies
by urban/rural residence and socioeconomic sta-
tus. This section examines the use of health facili-
ties versus pharmacies and retail outlets among
caregivers who used private sector sources. By ur-
ban and rural residence, health facility use versus
retail outlet use followed a similar pattern across
all regions (Figure 9). In each region, caregivers
residing in rural areas had lower levels of care
seeking from private health facilities and higher
levels of care from private retail outlets. This pat-
tern may reflect a distribution of health facilities
that favors urban areas.

Similarly, we found that within the 35.4% of
the poorest caregivers and 55.1%of thewealthiest
caregivers who sought care from the private sec-
tor, the poorest and wealthiest used different
sources within the sector. On average across coun-
tries, 62.4% of the wealthiest caregivers who

reported private sector care seeking went to a
health facility. The data reflect a converse scenario
for those with the lowest socioeconomic status;
among this segment a majority (57.2%) of the
poorest private sector care seekers used retail out-
lets. On average, the gap in private health facility
care seeking between the wealthiest and poorest
caregivers was 33.5 percentage points in the
Asian countries analyzed and 31 percentage
points in the West and Central African countries
analyzed. The average gap in private health facility
care seeking in the East and Southern African
countries analyzed was smaller (17.9 percentage
points). Except for Haiti, this overall pattern holds
for all priority countries (Figure 10). Disparities
were particularly large in Madagascar and
Bangladesh where the gap in private health facil-
ity care seeking between the wealthiest and the
poorest households was 51.4 and 42.2 percent-
age points, respectively.

DISCUSSION
Reports of treatable and preventable illness symp-
toms were extremely common across USAID’s
maternal and child priority countries, affecting
1 in every 3 children under age 5. Given this high
illness burden, stewards of the public and private
sectors—including nongovernmental organiza-
tions, civil society, donors, and implementing

FIGURE 9. Types of Private Providers Consulted in Urban and Rural Areas, by region

Abbreviations: DRC, Democratic Republic of the Congo; ESA, East and Southern Africa; USAID, U.S. Agency for International
Development; WCA, West and Central Africa.
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partners—must come together to understand
sources of sick child care and work to improve ac-
cess to and quality of affordable care.

Although themajority of caregivers (68.2%on
average) sought treatment or advice when their
children were sick, there are still many areas
where progress is needed, especially to improve
equity. For example, in nearly half of the priority
countries, more than one-third of the poorest
caregivers did not seek care outside the home for

their sick children. On average across countries,
there was a 6.3 percentage point disparity in care-
seeking levels comparing rural with urban families
and an 11.3 percentage point disparity between
the wealthiest versus poorest families. Potential
barriers to seeking timely advice and treatment
may include poor availability, limited access, un-
affordability, and inadequate information about
illness danger signs. In countries with overall low
care seeking or low care seeking among specific

FIGURE 10. Levels of Private Sector Health Facility Care Seeking Among the Poorest and Wealthiest Caregivers
Who Sought Care from Private Sector Sources in USAID Maternal and Child Health Priority Countries, by Countrya

Abbreviations: DRC, Democratic Republic of the Congo; USAID, U.S. Agency for International Development.
a The bars depict the magnitude of the difference between the poorest and wealthiest households.

Bothpublic and
private sectors
were critically
important for
families seeking
care, reinforcing
theneed for sectors
to complement
eachother to
provideequitable
access to high-
quality care.
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population groups, additional exploration into
these potential barriers is warranted.

Among those families that did seek care, both
the public (51.1%) and private (42.5%) sectors
were critically important, reinforcing the need for
health actors across sectors to complement one an-
other and ensure that there is equitable access to
high-quality care for all population segments.
While themajority of the poorest (56.6%) and rural
(52%) care seekers accessed advice and treatment
from public sources, more than 1 in 3 of the poorest
(35.4%) and rural (37%) care seekers used private
health facilities, pharmacies, or shops. Poorer and
rural familiesmay rely on private sources dues to in-
creased convenience, quality perception, or even af-
fordability, for example if subsidized products are
available in the private nonprofit sector.

Although use of private retail outlets like phar-
macies and shops was quite high (52.3%) overall
among care seekers who used the private sector,
the poorest care seekers in this group sought
much more care (59.2%) from retail outlets than
wealthy care seekers who used the private sector
(37.4%). This is an important disparity because
these types of retail outlets may be less likely to
be staffed by providers trained with up-to-date
guidelines, suggesting that the poorest care
seekers may be at risk of obtaining poorer quality
care than their wealthier counterparts. As efforts
expand in the private sector to strengthen the
quality of integrated management of sick child
care, this finding is key to ensure that these efforts
reach both private facilities as well as private phar-
macies, shops, and other retail outlets.

Among care seekers who sought care in the
public sector, the large majority (95.6%) con-
sulted health facilities rather than CHWs. This
aligns with results from a Hodgins et al. analysis
(2013) in which they concluded that it10:

may be inappropriate to focus program efforts on com-
munity health workers to the exclusion of more widely
used sources of care.

When sharing our analysis results with stake-
holders in a selection of priority countries, stake-
holders were particularly surprised to see low use
of CHWs given the amount of resources dedicated
to community case management. A potential lim-
itation pertaining to reporting of CHWs is that
DHS asks womenwhere they “go,” so respondents
may not report a CHW if they saw a CHW at a
health post or if they did not physically “go” out-
side of their home for care. In addition, it is possi-
ble that CHWs provide advice but do not
consistently stock appropriate treatment, so

caregivers may go where they know supplies can
be readily obtained. Before refocusing program
efforts away from CHW case management pro-
grams, we suggest conducting country-specific
explorations into CHW programs to determine if
and how they are used and barriers to successful
operation.

Using the Data
It is critical to examine childhood illness classifica-
tions and care-seeking patterns at the country lev-
el where policy makers, advocates, and civil
society are charged with implementing cost-
effective and sustainable policies and programs
that will lower childhood mortality and meet
Sustainable Development Goals. These data are
pertinent for government actors employing strate-
gies to efficiently mobilize domestic resources
across sectors. Interpreting findings at the country
level requires a robust understanding of national
and subnational factors including health financ-
ing, health system functioning, governance and
policy, sociocultural norms, and ongoing cam-
paigns or interventions. With this contextual
knowledge, stakeholders can use these data to bet-
ter understand and begin to tackle challenges such
as low care-seeking levels, inequities in care seek-
ing, and poor access to particular sources of care.

To assist country stakeholders in interpreting
and using these findings, we have presented
data through accessible infographics and data
visualizations. All of our data are housed in an
online interactive data visualization tool—called
PrivateSectorCounts.org—that allows users to
explore findings in their own country or across
countries and make comparisons across demo-
graphic characteristics. Further, we have dis-
seminated findings through country-specific
briefs and annotated PowerPoint presentations,
available on SHOPSPlusProject.org.

The authors worked with several USAID
Missions to interpret findings together based on
their nuanced country knowledge and subse-
quently disseminated analysis findings together
via 3 regional webinars. This process yielded fruit-
ful insights and programmatic recommendations,
exemplified through the quotes below:

One key thing . . . is advocating for expanding health fi-
nancing options to deliver services. These results show
that the private sector has a big role in delivering ser-
vices, and the government needs to put in more effort to
ensure that they strengthen the private [sector] equally
to the public sector. . . . These results give us a powerful
tool to advocate for a comprehensive health financing
strategy.—USAID/Uganda Representative
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In India, it's surprising that even 70% of the poorest seek

care from the private sector . . . Our understanding was

that amongst the poor, the public sector was dominant.

But, this data shows us that poor also get care from the pri-

vate sector. This gives us a clue about improving the care in

the private sector.—USAID/India Representative

Limitations
DHS data are self-reported, so it is possible that
there are errors or misclassifications in sources
and levels of care used. For example, it is possible
that respondents do not consider interactions such
as buying medication in a shop to be “advice or
treatment outside the home,”which could lead to
underreporting of care-seeking levels, though giv-
en the high levels of reported care seeking from
pharmacies and retail outlets, we anticipate any
underreporting would likely be minimal. In addi-
tion, respondents are asked where they “go” for
care, not whom they see, so if respondents see a
CHW at a health post, for example, the response
may be recorded as health post (categorized as a
type of health facility) rather than as a CHW. The
low levels of reported CHW care provision may
also be related to the fact that the DHS only
includes a standard response category for public
sector CHWs, rather than response categories
both for public and private sector CHWs. Local
understandings of who is a CHW (some of
whom might be reported by respondents as
"traveling nurses" instead, for example) may
further complicate efforts to understand care-
seeking levels through CHWs via this analysis
alone. We also note that data were collected
from mothers, though a different caregiver
may have been the one to seek care—this is espe-
cially likely in countries where women often have
restricted mobility as in Afghanistan. If a different
caregiver sought care for the sick child, the mother
may not have had complete information on care-
seeking sources.

Additionally, this analysis does not include
data about preferences for sources of care. The
sources reported are those used and may not be
the preferred source of care if all sources were
available and accessible to the respondent. As
such, conclusions cannot be drawn about pre-
ferred care sources from these data.

CONCLUSION
The public and private sectors both play key roles
in treating sick children. Stakeholders across sec-
tors must collaborate and strategize to reach all
population segments with high quality child
health services and work toward reducing

disparities in care-seeking behaviors. Given the
high use of private retail outlets—namely phar-
macies, drug shops, and markets—efforts to en-
sure knowledge of and adherence to appropriate
integrated management of childhood illness pro-
tocols in these outlets should continue and be
strengthened, including through additional re-
search when warranted. Cross-sectoral communi-
cation and joint problem solving is particularly
critical in the context of the COVID-19 pandemic
and other external shocks that create health system
and health care-seeking constraints. Such cross-
sectoral efforts will build clinical and institutional
capacity andmore efficiently allocate resources, ul-
timately resulting in stronger, more resilient health
systems.
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ORIGINAL ARTICLE

A Qualitative Comparative Analysis of the Drivers of HIV
Status Knowledge in Orphans and Vulnerable Children
in Mozambique
Allie Davis,a Zola Allen,b Nena do Nascimento,c Jenifer Chapman,c Rotafina Donco,d Daan Velthauszd

Key Findings

n Using fuzzy-set qualitative comparative analysis,
we identified combinations of modifiable factors
that HIV programs that support orphans,
vulnerable children, and their families may be
able to act on to increase the proportion of
beneficiaries who know their HIV status.

Key Implications

To improve HIV status knowledge, programs should
consider implementing a formal process to:

n Assign cases considering case complexity and
caseload to reduce overwork

n Provide activistas with supervision support
n Hire experienced activistas
n Train activistas to address challenging cases
n Reimburse activistas for work-related expenses

Resumo em português no final do artigo.

ABSTRACT
In Mozambique, more than a million children are living with HIV
or are otherwise vulnerable due to HIV. In response to this crisis,
the US President’s Emergency Plan for AIDS Relief funds pro-
grams that serve orphans and vulnerable children affected by
HIV and their families. These programs retain case workers,
known as activistas, who provide and refer beneficiaries to ser-
vices to increase beneficiaries’ knowledge of their HIV status
and to improve retention in care among those living with HIV.
To improve program effectiveness, implementing organizations
need to understand how different case management attributes af-
fect beneficiary outcomes. We applied fuzzy-set qualitative com-
parative analysis (QCA), based on 119 interviews, to identify the
combinations of case management attributes that led to (1) in-
creased knowledge of HIV status, and (2) high percentages of
beneficiaries with known HIV status. We identified 6 pathways
for the first outcome and 5 pathways for the second outcome.
Each pathway demonstrates an alternative combination of condi-
tions that positively influences the outcome and is equally suffi-
cient in achieving the outcome. To improve knowledge of HIV
status, programs in a similar context as this study may select any
of the identified pathways based on their existing resources and
work on ensuring the presence of each of the conditions in the
pathway. Overall, based on the presence of some of the factors
in multiple pathways, we conclude that to improve knowledge of
HIV status it is important that programs implement a formal pro-
cess to assign cases considering case complexity and existing
caseload to reduce overwork; provide activistas with external
support such as weekly care team meetings, weekly supervisor
meetings, and/or low supervision ratios; hire experienced activis-
tas; provide all activistas with follow-up trainings so they have
the tools to address challenging cases; expand the financial
resources offered to activistas; and reimburse activistas for work-
related expenses.

INTRODUCTION

The HIV epidemic has exacted a formidable toll on
children and their families. Currently, 13.4 million

children are living without 1 or both parents due to the
HIV epidemic; 80% of these children live in sub-Saharan
Africa.1 In addition, 1.8 million children under age 15 are
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living with HIV.2 Despite some decline in HIV adult
prevalence worldwide and increasing access to
treatment, the number of children affected by or
vulnerable to HIV remains alarmingly high. In re-
sponse to the global HIV/AIDS epidemic, the
United States initiated the President’s Emergency
Plan for AIDS Relief (PEPFAR) in 2003. PEPFAR
funds health care facilities, nongovernmental orga-
nizations, and other programs that provide support
and services to populations vulnerable to or
infected with HIV.3 In many countries with a high
burden of HIV, PEPFAR supports programming for
treatment and support to orphans and vulnerable
children (OVC) and their families, especially those
made vulnerable by HIV.3,4

The primary mechanism for service delivery
and support for OVC programming is client case
management. Individual orphans, vulnerable chil-
dren, or their family members are enrolled into a
program, and a case worker is assigned. The case
worker assesses client needs, outlines a care plan
and actions to achieve that care plan, monitors
care plan achievement, and ultimately exits the cli-
ent from the programupon care completion. A crit-
ically important aspect of case management is that
case managers advocate on behalf of their clients,
ensuring that medication is received, patient calls
are returned, paperwork is filed with the clinic or
care agency, and HIV- and non-HIV-related needs
are met.5 Case workers are volunteers or stipend-
paid community members who are trained by the
program to provide services to clients, but they oth-
erwise have little or no formal social work training
or qualifications. Case workers are employed by a
community-based organization (CBO) or imple-
menting partner. CBOs often employ case worker
supervisors whose role is to review client files with
case workers, support them in meeting clients’
needs, support time management, assess training
needs, identify training opportunities, and provide
support to help them cope with job stress.

Client case management has been shown to
positively influence key HIV outcomes, notably
knowledge of HIV status and antiretroviral thera-
py (ART) retention.6–8 Studies have shown that
increased contact with a case manager is related
to a decreased need for income assistance, emo-
tional counseling, and other forms of supportive
services and increased access to health care.7,9–11

HIV programs are increasingly turning to family-
oriented, case management approaches because
of their potential to provide holistic, individual-
ized, and effective support, particularly among
vulnerable populations.5,11

Although casemanagement is widely accepted
as an effective method for HIV service provision,

little is known about the specific attributes that
make a case management program effective.12

Most studies that have evaluated case manage-
ment programs have focused solely on how well
these programs achieved final outcomes, such as
knowledge of HIV status, ART retention, or cost
effectiveness; they did not investigate the factors
that led to those outcomes.6,7 The limited number
of studies that have examined specific case man-
agement attributes primarily consider a small
number of factors in isolation and do not account
for how factors may combine to have a collective
impact on program outcomes. From previous
studies, several case management program attri-
butes have been hypothesized to positively influ-
ence case management effectiveness, such as case
manager skills,13,14 training,9,15–17 caseload,18 sup-
portive supervision,14,16 financial incentives,19–21

resources,19–21 networking,5,6,14,15 and accessibility
of care.9,18,21 Although there are many factors pos-
ited to influence knowledge of HIV status, such as
stigma,19,20 demographics (e.g., beneficiary age,
sex, income, education),18,22,23 and social capital,15

this study focused solely on the modifiable attri-
butes of case management programs because these
factors are in programs’ manageable control. The
limited research on case management attributes
that improve HIV outcomes highlights the need
for research that comprehensively and specifically
evaluates which aspects of case management pro-
grams influence case management effectiveness.

We used qualitative comparative analysis (QCA)
to identify the modifiable case management attri-
butes that optimize program performance within a
PEPFAR-funded program in Mozambique. We de-
fined optimized program performance as a scenario
in which the proportion of beneficiaries that know
their HIV status is increasing, which is a commonly
used indicator in HIV programming.7 Specifically,
this study identified the combinations of modifi-
able case management attributes that influenced
2 indicators (i.e., outcomes) of effectiveness:
(1) percentage change in knowledge of HIV sta-
tus, and (2) percentage of beneficiaries with HIV
status known at the time of the last assessment.
The results of this study contribute to a theory of
effective OVC programs, identifying actionable
recommendations that implementing organiza-
tions can follow to optimize program performance.

METHODS
Research Context and Case Selection
In Mozambique, approximately 15% of women
and 10% of men ages 15–49 are living with HIV.24

Weused
qualitative
comparative
analysis to identify
themodifiable
casemanagement
attributes that
influenced
percentage
change in
knowledge of HIV
status and
percentage of
people with HIV
status known.
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Under the age of 15, approximately 200,000 chil-
dren in Mozambique are living with HIV, and
916,000 are considered vulnerable because of HIV
prevalence.25 Low rates of treatment retention, es-
pecially among children, adolescents, and young
adults, threaten to undermine epidemic control.4

Due to the high prevalence and risk for HIV in
Mozambique, the United States Agency for Inter-
national Development (USAID) funds OVC-
focused programming through a program called
COVida.26 The program partners with CBOs to re-
cruit and equip case managers to provide services
to OVC and their families and is a major center of
case management in Mozambique.26 COVida-
affiliated CBOs are the focus of this study. The unit
of analysis for this study is the case manager, called
activista in Mozambique (and referred to as such
herein). Activistas are expected to work about
20 hours weekly. Across all COVida CBOs, activis-
tas have managed 344,000 beneficiaries, 60% of
whom are currently active.27

For QCA, it is important that the units of anal-
ysis exhibit varied degrees of the outcome(s) and
the factors analyzed. COVida has CBOs in all
11 provinces in Mozambique. To gather in-depth
knowledge about each program, we selected
3 provinces: Maputo, Gaza, and Nampula. The
3 provinces were selected based on the following
considerations: percentage of children living with
HIV, percentage of children on ART, number of
COVida beneficiaries, number of COVida benefi-
ciaries who were living with HIV, USAID priority
status for a province, program stability, and secu-
rity. Within each province, we selected 2 CBOs:
1 CBO with a high proportion of beneficiaries
with unknown HIV status, and 1 CBO with a low
proportion of beneficiaries with unknown HIV
status. In each selected CBO, we randomly sam-
pled 11 or 12 activistas and then interviewed their
managers (activista chefes) and supervisors.

Data Collection Methods
Data were collected using qualitative and quanti-
tative methods. From each CBO, 20 people were
interviewed: 11 or 12 activistas, 3 activista chefes
(i.e., direct manager of activistas), 2 supervisors
(i.e., manager of activista chefes), and 3 other
management staff. To be included, an activista
must have been working for COVida for at least
6 months, and their activista chefe and supervisor
had to be available for interviews. In total, 70 acti-
vistas, 18 activista chefes, 12 supervisors, 6 CBO
managers, 6 CBO monitoring and evaluation
advisors, and the COVida project director were

interviewed. Interviews were 30–45 minutes
long, and all interviews were audio recorded and
conducted privately at the CBOs. Data collection
was done by a local research agency. Data collec-
tors were selected based on level of education, pri-
or qualitative interview experience, knowledge of
the study areas, and fluency in study languages. A
gender balancewas ensured during recruitment of
data collectors. Data collectors received 4 days of
study-specific data collection protocol training.
The data collection protocol was pilot tested and
revised before conducting fieldwork. Data collec-
tion took place from July to August 2019.

Interviews elicited information including activista
caseload, training, supervision, team meetings, non-
monetary incentives, networking, demographics,
work satisfaction, ways to improve service quality,
time spent working, and any costs they incurred.
Activista chefe and supervisor interviews also dis-
cussed challenges with activista retention, salaries,
and activista performance. In interviews with CBO
managers, advisors, and the project director, res-
pondents discussed CBO-level procedures. Docu-
mentation was collected such as project reports,
quarterly updates, and routine project data collected
byCOVida. Routine data tracked byCOVida included
activista caseload and beneficiary HIV status.

The study protocol received institutional re-
view board approval from the Comitê Nacional
de Bioética para a Sáude in Mozambique and
Health Media Labs, Inc. in Washington, DC. The
informed consent process for interview partici-
pantswas individualized and private. The data col-
lectors privately shared information about the
studywith each potential participant and obtained
and documented a written informed consent.
Informed consent was administered in the lan-
guage preferred by the participant. If consent was
granted for audio recording, we recorded the in-
terview. The information provided by respondents
was held in strict confidence.

Data Analysis
Preliminary Analyses
All interviews were translated and transcribed.
The transcripts were qualitatively coded, a process
whereby common and relevant themes are identi-
fied and sections of the transcripts that relate to
the themes are tagged.28 The qualitative coding
employed a deductive approach, in which topics
related to modifiable case management attributes
were identified by program experts and stake-
holders before coding began.29 For example, “train-
ing” was identified as a potentially important

In total,
70 activistas,
18 activista chefes,
12 supervisors,
6 CBOmanagers,
6 CBOmonitoring
and evaluation
advisors, and the
COVida project
director were
interviewed.
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theme, because comprehensive training has been
shown to positively influence program outcomes
in health15 and resource-limited contexts.30,31

Microsoft Excel was used for the coding. Next, the
coded data were reviewed, and summaries of each
theme were created for each activista, activista
chefe, and supervisor. The summaries were com-
pared across each of these 3 roles to identify and
resolve conflicts. Conflicting statements were re-
solved by triangulating data from interviews and
documentation, to ensure internal validity.32 The
summaries were also used to identify differences
between activistas across the modifiable attributes.
This preliminary qualitative analysis was essential
to set up the QCA.32

Additionally, quantitative data from the inter-
views were analyzed. Descriptive statistics were
calculated, using Microsoft Excel and SAS version
9.4, to summarize the range, mean, median, mode,
frequency, and cumulative average of quantitative
variables. These statistics were important to under-
stand the spread of data across activistas for each
modifiable attribute and to identify differences
among activistas.

Qualitative Comparative Analysis
To identify the combinations of modifiable attri-
butes that influenced knowledge of HIV status, a
QCA was conducted. QCA combines quantitative
and qualitative analyses to determine which com-
binations of variables (called pathways) influence
the outcome analyzed.33–35 We selected QCA for
this study since this method recognizes that sever-
al different combinations of variablesmay lead to a
particular outcome. As a result, an implementing
partner may choose any of the identified path-
ways to improve outcomes of interest. In QCA,
the variables are referred to as causal conditions
and are similar to independent variables in a statis-
tical analysis.35 For this study, the modifiable attri-
butes of casemanagement are the causal conditions
(e.g., caseload). The outcomes are similar to depen-
dent variables and are the phenomena that are the
main focus of the study.35 Becausewe did not want
to lose information from data by restricting all
conditions to dichotomous values, fuzzy-set QCA
(fsQCA) was the analysis method selected, where-
by fuzzy sets that ranged continuously from 0 to
1 were used tomeasure varying degrees of a condi-
tion’s presence or absence.34

Outcome Identification and Calibration
Two outcomes were investigated for this study:
(1) percentage change in knowledge of HIV status,

and (2) percentage of beneficiaries with HIV status
known at the time of the last assessment. Also, we
conducted the analysis of the negation of the out-
comes. We investigated the conditions that do not
produce a high percentage change in knowledge
of HIV status and conditions that produce high
percentage of beneficiaries with HIV status un-
known at the last assessment. The outcomes were
calibrated using the direct calibration approach
(see the QCA calibration guide in Supplement),
in which a quantitative value associated with in-
set membership, out-of-set membership, and the
crossover point is first identified based on theory
and the distribution of the raw, quantitative data;
the data are then normalized between these
points.36 Calibration is an iterative process be-
tween theory and collected data that aims to
develop a common measuring stick to use to de-
termine whether a case falls in the set of a phe-
nomenon, out of the set of a phenomenon, or
somewhere in between.32 The first outcome in-
vestigated was the percentage of an activista’s
beneficiaries who changed their reported HIV sta-
tus from unknown to known between enrollment
and July 2019. These beneficiaries included all
those who enrolled before April 1, 2019, and had
their HIV status recorded at least 1 time in addition
to the time of enrollment. HIV status was consid-
ered known if the beneficiary’s status was docu-
mented as HIV positive, on ART, not on ART
(likely HIV positive but not receiving treatment),
or test not recommended (likely not HIV positive,
based on a risk assessment). HIV status was con-
sidered unknown if the beneficiary’s status was
documented as unknown or not revealed. In-set
membership was when the percentage of an acti-
vista’s beneficiaries with a change in HIV known
status was greater than or equal to 75%, and out-
of-set membership was when the percentage with
a change in HIV known status was less than or
equal to 25%.

The second outcome investigated was the per-
centage of an activista’s beneficiaries with their
HIV status known at the last assessment. HIV sta-
tus was considered known for beneficiaries whose
statuswas either HIV positive or negative (andwas
not documented as unknown or not revealed) at
the time of the last assessment. Beneficiaries for
both second and third outcomes included all those
who enrolled before April 1, 2019. In-setmember-
ship was when the percentage of an activista’s
beneficiaries with HIV status known was greater
than or equal to 95%, and out-of-set membership
was when the percentage of an activista’s benefi-
ciaries with HIV status known was less than or
equal to 75%.
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Identification and Preliminary Removal of
Potential Causal Conditions
A list of 23 potential causal conditions that were
modifiable case management attributes was as-
sembled from literature, case knowledge, and
project documentation. Twenty-three causal con-
ditions are too many for 70 cases in QCA because
too much of the logic space or all of the possible
combinations of conditions would not be repre-
sented by empirical cases.34 Conditions were re-
moved based on lack of variation across the cases
within a condition (known as domain condi-
tions)34,35; correlations with other conditions, in-
dicating that 2 conditions may be measuring the
same topic31,34; lack of data32,34; or low necessity,
indicating that the condition was less important
for the outcome).34,37 Necessity is a QCA metric
used to analyze individual conditions and can be
helpful to narrow down a large list of potential
conditions.35 Necessity reflects how important a
condition is for an outcome, based on how often
the condition is present when the outcome is pre-
sent34; necessity scores between 0.9 and 1.0 indi-
cate that a condition is almost always necessary
for the outcome.34

Sufficiency reflects the extent to which a con-
dition contributes to the presence of the out-
come36; a sufficiency score above 0.8 is required
for a condition to be sufficient alone to produce
the outcome.34 Necessity and sufficiency scores
are produced by the software at the analysis stage.

We provide both necessity and sufficiency scores
in Figures 1–3. As a check on the completeness of
each final solution, the removed conditions were
added back in and never resulted in higher solu-
tion consistency or coverage. From these initial
analysis steps, the number of causal conditions an-
alyzed was reduced to 11, which is a reasonable
number for 70 cases using QCA34: caseload, com-
plexity, challenges in recruiting and retaining acti-
vistas, how cases are assigned, level of supportive
supervision, out-of-pocket costs, quality of care
team meetings, supervision ratio, time spent per
case, training, and work experience.

Calibration of Causal Conditions
Two methods were used to calibrate the causal
conditions. First, the indirect calibration method
was used for conditions that primarily had qualita-
tive data32: challenges recruiting and retaining,
how cases are assigned, level of supportive super-
vision, out-of-pocket costs, and training. Time
spent per case was also calibrated indirectly, using
primarily quantitative data.34,36 Project reports,
documentation, literature, and expert knowledge
were used to establish initial definitions for in-set
membership (the criteria that correspond with a
value of 1, when the condition is fully present for
a given case or the case has full membership in the
set of that condition), out-of-set membership (the

FIGURE 1. Outcome 1: Percentage Change in HIV Status Knowledge in Orphans or Vulnerable Children in
Mozambique

Note: The numbering of the pathways is random; each pathway demonstrates an alternative combination of conditions that positively
influenced the outcome and is considered to be equally sufficient in achieving the outcome.
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FIGURE 2. Outcome 2: Percentage of Orphans or Vulnerable Children in Mozambique With HIV Status Known

FIGURE 3. Outcome 2 Negation Analysis: Percentage of Orphans or Vulnerable Children in Mozambique
With HIV Status Unknown
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criteria that correspond with a value of 0, when
the condition is fully absent for a given case or
the case has full nonmembership in the set of that
condition), and the crossover point (the criteria
that correspondwith a value of 0.5, when the con-
dition is neither present nor absent and is the
point of maximum ambiguity). Next, qualitative
data summaries were reviewed to determine
meaningful differences between the activistas.
For most of the indirectly calibrated conditions,
4-value fuzzy sets were used: 0 (fully out of the
set), 0.33 (more out of the set than in), 0.67 (more
in the set than out), and 1 (fully in the set); these
sets are very common for fsQCA.32,34 For example,
for the condition of challenges recruiting and retain-
ing, in-set membership (a fuzzy set value of 1) was
defined as:

The care team reports significant issues with recruiting
and retaining activistas, is understaffed, and lacks a
clear plan to recruit and retain activistas.

A value of 0.67 was defined as:

There are many issues with activista recruiting or reten-
tion, and activistas leave for reasons beyond the low sub-
sidy. The care team may have plans to alleviate activista
turnover, but no action has been taken.

A value of 0.33 was defined as:

There are some issues with activista recruiting or reten-
tion, such as activistas leaving due to low subsidies. The
care team demonstrates clear actions and plans devised
to alleviate activista turnover.

Out-of-set membership (a value of 0) was de-
fined as:

The entire care team does not report issues with recruit-
ing or retaining activistas, is fully staffed, and has a
clear plan in place to recruit and retain activistas.

The remaining conditions, caseload and com-
plexity, were calibrated using the direct calibra-
tion method, which is common for conditions
with only quantitative data that can be normalized
between anchor points.36 We measured complex-
ity as the proportion of beneficiaries living with
HIV in the activista’s case load. It was important
to include complexity in our analysis since our
interviews demonstrated that beneficiaries living
with HIV often require more time from social
workers to address issues such as comorbidities or
treatment adherence, whichwould leave less time
for other beneficiaries.

Truth Table Assembly
Once the causal conditions and outcomes were
calibrated, the calibration criteria were used to

assign fuzzy values to each case, for every condi-
tion and outcome. The qualitative coding and
summaries and the quantitative values were used
to determine whether each activista met the re-
quired criteria for in-set membership, out-of-set
membership, or a membership value in between.
These fuzzy values were assembled in a truth table
that summarized the fuzzy scores assigned to causal
conditions and outcomes for all activistas, reflecting
the possible configurations of causal conditions as-
sociated with outcomes.34

Truth Table Analysis
Following the calibration of the causal conditions
and outcomes, the truth table was analyzed using
the “truth table analysis” function in fs/QCA soft-
ware.38 Truth table analysis relies on the process of
minimization, whereby stepwise comparisons be-
tween each combination of conditions are per-
formed to determine which conditions could be
removed to provide a more simplified pathway
that consistently leads to the outcome.34,38 All
possible combinations of conditions were investi-
gated to determine (1) whether a given group of
conditions consistently (i.e., nearly always) led to
(i.e., was present when) the outcome occurred;
and (2) whether the consistent combinations
made sense with in-depth knowledge of the data
(e.g., it would not make sense for challenges
recruiting and retaining activistas to be a factor
that contributed to a high percentage change in
beneficiary HIV known status, but it would
make sense for high-quality care team meetings
to positively affect this outcome). Additionally, to
further simplify the pathways, “easy” counterfac-
tuals were used, called simplifying assumptions in
QCA34; this action allows the researcher to specify
assumptions for whether a causal condition’s
presence or absence would be expected to be asso-
ciated with each outcome. We made these as-
sumptions based on case knowledge and theory
of whether the presence or absence of a condition
will lead to the outcome of interest. Thus, we as-
sumed that presence of training will lead to high
proportion of beneficiaries who know their HIV
status. When there was not sufficient evidence to
suggest the directionality of the condition’s influ-
ence on the outcome, both the presence and the
absence of the condition were analyzed. For ex-
ample, more time spent with each household
could lead to a better outcome or it could lead
to activista burnout and subsequently a poor
outcome.
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The validity of the results was determined
based on 2 important QCA metrics: consistency
and coverage. Consistency demonstrates the rela-
tive frequency that a pathway will result in a par-
ticular outcome or how consistently a pathway
leads to that particular outcome; the accepted cut-
off value for a consistent pathway is 0.8.39 Cover-
age is the percentage of cases with an outcome
that is explained by a given pathway.40 Coverage
lacks a cutoff value because it is a metric for gener-
alizability39; lower coverage scores, however, re-
flect more case-specific and less generalizable
results.34 Once preliminary results were obtained,
a subset/superset analysis was performed for each
outcome to further simplify the number of causal
conditions in each pathway while maintaining or
increasing each pathway’s consistency and cover-
age.34 Finally, pathways were compared with the-
ory and case knowledge to ensure that the final
solutions presented themost complete and simpli-
fied explanations for the outcomes analyzed.

RESULTS
Study Participants
We interviewed 70 activistas, 18 activista chefes,
12 supervisors, and 6 CBO managers. The majori-
ty of activistas (71.4%) were women. The mean
age was 30 years (standard deviation [SD]=9,
range=20–57 years). Half of the activistas served
beneficiaries in rural areas (51.4%). The majority
of activistas (72.9%) had secondary education,
one-quarter (24.3%) had primary education, and
3% had technical or professional education.
Activistas’ total time working ranged from 6
months to 8 years, and 82.86% had 2 years of ex-
perience or less.

More than half of the activista chefes (55.6%,
N=18) were women. The mean age was 34 years
(SD=8.3, range=21–51 years). The majority of
activista chefes (77.8%, N=18) had secondary ed-
ucation, less than a fifth (16.7%) had primary ed-
ucation only; 6% had technical or professional
education. The number of years of work as acti-
vista chefes ranged from 6 months to 3 years. The
majority of supervisors (91.7%, N=12) were
men. The mean age was 40 years (SD=10.5,
range=28–58 years). Two-thirds of supervisors
(66.7%, N=12) had secondary education, and
one-third (33.3%) had a university degree. The
number of years of work as supervisors ranged
from 6 months to 2 years. Lastly, 4 of the 6 CBO
managers were women. Themean agewas 51 years
(SD=16.5, range=27–66 years). All 6 respondents
had worked as CBOmanagers for 2 years.

Outcome 1: Percentage Change in HIV Status
Knowledge
For Outcome 1, 6 pathways led to a high percent-
age change in beneficiaries’ HIV status knowledge
(Figure 1). Each pathway is 1 branch,with 5–8 con-
ditions. For example, from Figure 1, Pathway 1 con-
tained the following conditions: how cases are
assigned, training, lack of challenges recruiting and
retaining, complexity, quality of care teammeetings,
and less time per case. The solution consistency was
0.85 and coverage was 0.35. These pathways de-
scribed the conditions that led to improved knowl-
edge of HIV status for activistas from CBOs 2, 3, 4,
and 6. Although some of the pathways are compli-
cated (i.e., with more than 5 conditions), the solu-
tion reflects the most simplified combinations of
conditions that consistently led to a high percentage
change in HIV known status. No single condition
was necessary or sufficient; instead, the combina-
tions of conditionshad themost important influence
on the outcome.

Common Conditions
One condition was shared by all 6 pathways: how
cases are assigned. This finding demonstrates that
decisions to assign new cases should consider acti-
vista caseload, work experience, skills, case com-
plexity, and activista proximity to case to prepare
activistas well for effective case management. In
particular, consideration of caseload and complex-
ity of cases ensured that activistas were not over-
burdened and had enough time to address the
needs of each beneficiary. In contrast, activistas
who did not achieve high percentage changes in
HIV known status were part of programs that
lacked a formal procedure to assign cases. For ex-
ample, an activista chefe from CBO 5 stated:

The communities are divided into boroughs and the
cases are allocated randomly.

Two other conditions were present in 5 of the
6 pathways: lack of challenges recruiting and
retaining and lack of out-of-pocket expenses. For
most activistas who achieved a high change in
HIV status knowledge, their supervisors actively
worked to retain activistas by ensuring that they
had access to follow-up trainings and the opportu-
nity to discuss job stress and complex beneficia-
ries. In CBOs 1 and 5 that had low percentage
changes in HIV status knowledge, activista reten-
tion was inhibited by dissatisfaction with the acti-
vista stipend. In fact, two-thirds of activistas were
unsatisfied with their stipend amount.

No single
condition was
necessary or
sufficient for
Outcome 1;
instead, the
combinations of
conditions had the
most important
influence on the
outcome.
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Activista Support and Experience
Five of the 6 pathways had at least 1 condition that
reflected activista skills and external support: level
of supportive supervision, quality of care team
meetings, low supervision ratio, long training du-
ration, and/or work experience (≥12 months).
These pathways had a high amount of redundancy
between conditions that ensure activistas were
well equipped and well supported, which explains
why most activistas were able to spend less time
per case and still achieve desirable outcomes.
Supportive supervision was the most effective
when activista chefes met with each activista at
least twice per week. Activista chefes traveled
with all activistas periodically to:

know what is happening in the communities with the
activistas, know the situations and look for joint solu-
tions, [and] verify that the beneficiaries are receiving
the services required from the activistas.

Low supervision ratios were not necessary for
high levels of supportive supervision, but low ra-
tios helped to ensure activista chefes and supervi-
sors had more long-term time and energy to assist
with complex cases.

Further, these results demonstrate alternative
ways to support activistas, which may be useful
to CBOs that have limited resources. For example,
in Pathway 1, activista support occurred through
training and high-quality and weekly care team
meetings, where activistas shared experiences,
discussed challenges, and created case plans. In
Pathway 2, activista support occurred through
training and because activistas had 2 ormore years
of case management experience. If a CBO has dif-
ficulty implementing regular care team meetings,
hiring highly experienced activistas could provide
an alternative. Similarly, training provided anoth-
er layer of redundancy to activista support.
Although the number of training days proved to
be less important, the most effective trainings
were those that employed multiple training activ-
ities (e.g., lectures, role playing, tests) and covered
topics such as how to refer beneficiaries to health
services, techniques to encourage ART retention,
and how to cope with work stress. Overall, the
presence of activista support conditions (e.g.,
quality of care team meetings, supervision ratio,
supportive supervision) in multiple pathways
may reflect how these conditions, in combination
with other conditions (e.g., quality care team
meetings and low supervision ratios enable acti-
vistas to discuss difficult cases, which could
help alleviate challenges of case complexity, for

example), provided activistas with the resources
needed to effectively manage their cases.

Complex Cases and Activista Preparation
The first 3 pathways show how activistas who had
a high percentage of complex cases that require
more time still improved HIV status knowledge.
The presence of high-quality team meetings, ade-
quate training, and formal and thoughtful case as-
signment procedures prepared these activistas
well to manage complex cases. Finally, the pres-
ence of more time per case in Pathway 2 and less
time per case in Pathway 1 may mean that this
condition is not particularly important; activistas
can still achieve a high percentage change in HIV
known status regardless of how much time they
spend with each household. Some activistas spent
more time per case because they managed a
higher proportion of complex cases; others spent
less time per case because they had fewer complex
cases or because their work experience or training
meant that they strategized their cases to maxi-
mize efficiency. For example, 1 activista stated:

I first finalize my work at home and then planmywork,
and I do this on a weekly basis.

Outcome 2: Percentage of HIV Status Known
The second outcome investigatedwas the percent-
age of beneficiaries with their HIV status known at
the time of the last assessment. Five pathways led
to a high percentage of beneficiaries with HIV sta-
tus known (Figure 2), each with 4–6 conditions.
This solution had a consistency of 0.87 and cover-
age of 0.42, which are acceptable values for
QCA.34 This solution described activistas from
CBOs 2, 3, 4, and 6. No conditions were necessary
or sufficient; instead, the combinations of condi-
tions had the most important influence on the
outcome.

Activistas With MoreWork Experience
Pathways 1, 2, and 3 shared 4 conditions: work ex-
perience ≥12 months, complex cases <10%, lack
of out-of-pocket costs, and less time per case. The
presence of work experience ≥12 months com-
bined with complex cases <10% is one of the
main reasons why activistas were able to spend
less time with each household (approximately
25 minutes or less, on average). In these first
3 pathways, activistas worked efficiently and had
lower risk of becoming burned out, allowing them
to provide more effective case management ser-
vices to beneficiaries. Additionally, these activistas

Results
demonstrated
alternative ways
to support
activistas, which
may be useful to
CBOs that have
limited resources.

Five pathways led
to a high
percentage of
beneficiaries with
HIV status known,
each with
4–6 conditions.
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hadminimal challenges: lack of out-of-pocket costs
and complex cases<10%meant that activistas had
the resources to complete their work and did not
have many cases that requiredmore time. For acti-
vistas who did not have high percentages of benefi-
ciaries with HIV status known, the presence of
out-of-pocket costs could be a reason. These activis-
tas spent their own money for transport, buying
food for beneficiaries, buying airtime. If activistas
have access to more resources, their effectiveness
may improve.

For Pathway 1, the high supervision ratio
meant that the ratios of activistas to activista chefe
and of activista chefe to supervisor were higher
(10:1 and 5:1, respectively). However, since these
activistas had more experience and fewer case
challenges, the supervision ratio did not negative-
ly affect their case management effectiveness.
In Pathway 2, activistas had caseloads of 50 or
fewer cases and underwent significant training
(>10 days); these conditions contributed to acti-
vistas’ preparedness and energy for effective case
management. In Pathway 3, short training dura-
tion reflects fewer than 5 training days. Most
trainings, regardless of duration, still covered im-
portant casemanagement topics (e.g., goal setting,
common challenges). Activistas requested addi-
tional training on topics including HIV testing,
dealing with sensitive cases, and family planning.

Activistas With Less Work Experience
Pathways 4 and 5 differed from the first 3 path-
ways mainly because they had work experience
�11 months. These pathways demonstrate 2 al-
ternative combinations of conditions that are suf-
ficient to overcome an activista’s lack of work
experience. Notably, when an activista had less
than 11 months of experience, it was essential
that the activista had a caseload of 50 or fewer
cases and that the activista attended weekly care
team meetings that were comprehensive and
addressed care issues beyond paperwork. For acti-
vistas managing more cases, especially those with
less experience, external support and being well
networked were important. Although activista
chefes and supervisors identified the “ideal” case-
load to be approximately 50 cases, this is effective-
ly the maximum number of cases an activista
should manage. For this dataset, activistas faced
difficulty completing their case work when their
caseload exceeded 50 cases, especially since they
were expected to work only 20 hours weekly.

Although these activistas had less work experi-
ence, they received support that ensured they

managed cases effectively. High-quality and
weekly care teammeetings with near-perfect acti-
vista attendance were essential to effective case
management. In the highest-quality meetings,
activistas were:

. . . Presenting the work [and] questions we have to the
activista chefe who accompanies us to the beneficiaries’
houses [and] checking whether the forms have been
filled well.

Support in developing weekly plans and shar-
ing of information enabled activistas to gain im-
portant skills to manage difficult cases and was a
valuable source of accountability for activista pre-
paredness. In contrast, activistas who did not at-
tend or did not have access to high-quality care
team meetings described the meetings as unhelp-
ful where the focus was solely for correcting
forms, and this was associated with lower percen-
tages of beneficiaries with HIV status known.

Analysis of the Negation of the Outcomes
The analysis of conditions that do not produce a
high percentage change in knowledge of HIV sta-
tus (i.e., negation of Outcome 1) did not produce
any results. The analysis of negation of the
Outcome 2 identified 1 pathway that led to a high
percentage of beneficiaries with HIV status un-
known (i.e., unknown or not revealed) (Figure
3). In-set membership was when the percentage
of an activista’s beneficiaries with HIV status un-
known was greater than or equal to 95%, and
out-of-set membership was when the percentage
of an activista’s beneficiaries with HIV status un-
known was less than or equal to 75%. This path-
way described activistas from CBOs 5 and 6 who
had higher percentages of beneficiaries with un-
known HIV status than the other CBOs. The path-
way had 5 conditions: challenges recruiting and
retaining, lack of ideal caseload, lack of supportive
supervision, less time per case, and complex cases
≥10%. The solution consistency was 0.80 and the
coverage was 0.09. No conditions were necessary
or sufficient; instead, the combinations of condi-
tions had the most important influence on the
outcome.

Activista Retention
Challenges recruiting and retaining activistas had
a negative influence on the percentage of benefi-
ciaries with unknown HIV status. Activista chefes
and supervisors attributed these challenges to low
subsidies (i.e., activista salaries), delays in subsidy
payment, lack of motivation, high caseloads, and

The analysis of
negation of
Outcome 1 did not
produce any
results, while that
for Outcome
2 identified
1 pathway.
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lack of job preparedness. For example, a supervi-
sor stated:

Activistas leave because of the low subsidy or because of
the workload in terms of caseloads.

Activista retention challenges led to higher
activista turnover, which may have negatively af-
fected case management.

Activista Overwork
The lack of ideal caseload means that activistas
who had a high percentage of beneficiaries with
unknown HIV status also had a caseload that was
above the ideal/maximum caseload (n=50, based
on the average number of cases that activista
chefes and supervisors said an activista should
ideally manage). The highest caseload cited was
106 clients. Too many cases meant that an acti-
vista had too much work and could not dedicate
adequate time to each beneficiary, leading to an
inability to know the HIV status of each. In con-
trast, activista chefes whose activistas had low per-
centages of beneficiaries with unknown HIV
status aimed to assign activistas only the ideal
caseload to:

. . .Not overload [them] with work [since] increasing the
number [would] make it difficult for the activista to cov-
er all the families.

In addition to too many cases, activistas with
high percentages of beneficiaries with HIV status
unknown additionally managed a higher percent-
age of complex cases, meaning they were often
unable to spend as much time employing strate-
gies to learn the HIV status of their remaining cli-
ents. Similarly, too many cases meant activistas
spent less time per case, with some activistas
spending as few as 15 minutes per household.

Inadequate Activista Support
Activistas with high percentages of beneficiaries
with unknown HIV status also lacked supportive
supervision. For example, regarding the purpose
of the meetings with their activista chefe, an acti-
vista stated:

The activista chefe corrects the filled forms and we sign
the central registry form.

In contrast, activistas who received highly sup-
portive supervision discussed their difficult cases
and created goals and plans during these meet-
ings. For example, an activista stated:

I develop a plan, and if someone has abandoned ART
treatment, that is where I need the activista chefe so
that we can work together in this case.

Another activista summarized the tasks ac-
complished during these meetings as:

Talking about challenges, presenting the filled templates
and being corrected and taught how to fill them correct-
ly, undertaking simulations of the daily activities, week-
ly reporting, and exchange of experience.

DISCUSSION
This study aimed to provide actionable evidence to
USAID and implementing organizations for
strengthening their OVC programs. Previous stud-
ies have hypothesized ways to improve HIV case
management, but there has been insufficient eval-
uation of the impact of these hypotheses on
knowledge of HIV status, as well as their collective
impact. The main findings from this study demon-
strate the importance of strengthening multiple
aspects of case management simultaneously,
whichmay require efforts from both program fun-
ders and implementing organizations.

To achieve a high percentage change in knowl-
edge of HIV status and a high percentage of bene-
ficiaries with HIV status known, the implementing
organizations working in a context similar to this
study may select any of the identified pathways
and work on ensuring the presence of each of the
conditions in the pathway. The selection of the
pathway may depend on the resources that are
available and the timeframe that each organiza-
tion has to work with. Thus, changing and imple-
menting the procedures for assigning casesmay be
more time consuming than changing the caseload.
Although we acknowledge that the interventions
should focus onmodifying all conditions in the se-
lected pathway collectively, since the pathways as
a whole were identified to influence the outcomes
(as opposed to individual conditions), we would
like to share several key recommendations regard-
ing those conditions that were present in multiple
pathways. First, it is important for programs to im-
plement formal protocols that assign cases based
especially on caseload, complexity, and activista
skills. To our knowledge, how cases are assigned
has rarely been mentioned in the literature, let
alone tied to HIV program performance. Potentially,
the biggest impact of formal protocols to assign cases
was that they resulted in strategized case manage-
ment (i.e., more experienced activistas managed
the more complex cases) and reduced overwork.
Caseload was important for the 2 positive HIV pro-
gram performance outcomes investigated, so formal
protocols could help to maintain ideal activista case-
loads. For all activistas to have adequate time and

This study
demonstrated the
importance of
strengthening
multiple aspects of
casemanagement
simultaneously.
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energy tomanage their caseswell, it is important that
they do notmanagemore than 50 cases andmanage
a very low percentage of complex cases. Other pro-
gramshave identified themaximumtobe even lower
(e.g., 30 cases),18,27 and programming is increasingly
shifting focus to highly vulnerable populations that
present more complex cases4; therefore, the maxi-
mumshoulddependonhowmanyhours anactivista
is expected to work weekly, their previous work ex-
perience, and how many complex cases they man-
age. This is particularly important for activistas who
have less prior work experience, since case manager
expertise has been linked to improved HIV program
performance.9,17 Implementing organizations and
program funders may also consider increasing mate-
rial resources provided to activistas because stipend
increases may improve satisfaction and reduce acti-
vista turnover.

Activistas with high percentage changes in
knowledge of HIV status generally did not have
out-of-pocket expenses. This finding is also sup-
ported by literature that suggests case workers are
more effective when they have access to all
resources essential to basic care.20,21 Adequate
care resources and comprehensive care plans have
also been shown to be important for treatment pro-
gram effectiveness for people living with HIV.11,20,41

Program funders could consider expandingHIV pro-
gram budgets to account for activista reimburse-
ment for transportation and airtime (i.e., cell phone
service used for casemanagement). HIV treatment is
also often inhibited by the lack of beneficiary access
to food, so many activistas mentioned that they
purchased food for beneficiaries, resulting in out-
of-pocket expenses. HIV program performance
outcomes could further improve if program fun-
ders accounted for food for medication provision,
which remains an unmet need.9,10

HIV program performancemay also improve if
implementing organizations can provide activistas
with more than 1 form of high-quality support, es-
pecially to activistas with more complex cases and/
or lesswork experience. Support can occur through
regular trainings, weekly care team meetings, and
weekly individual meetings with activista chefes.
In particular, high-quality care team meetings
were important for activistaswhohad lesswork ex-
perience since the meetings provided informal
training and the opportunity to discuss challenging
cases. Campbell et al.15 highlight the importance of
social spaces for dialogue and critical thinking
around HIV case management; regular teammeet-
ings can create this space and improve care team
networking.5,6 Regular meetings with activista
chefes could help activistas to develop and be held

accountable to comprehensive case management
plans, which were often missing for activistas with
a high percentage of beneficiaries with HIV status
unknown. These recommendations are supported
by other studies that suggest that external support
structures and the competency of management
are critical to improve HIV outcomes.14,16

Finally, programs could also implement proto-
cols that seek to improve activista retention.
Activista retention challenges were a major factor
that inhibited knowledge of HIV status, often due
to dissatisfaction with stipends and overwork.
Dissatisfaction, low motivation, and emotional
stress, have all been demonstrated to inhibit HIV
outcomes.14,15 Activista retention challenges could
be mitigated by increasing activista stipends and
ensuring that they receive adequate training and
supervision support.

Limitations
Work satisfaction, salary amount, care team net-
working, and strength of wider referral network
were domain (constant) conditions, and therefore
their influences on the outcomes could not be an-
alyzed, presenting an opportunity for future re-
search. Although all activistas, activista chefes,
and supervisors were highly or somewhat satisfied,
programs could potentially improve satisfaction by
increasing stipends and by using nonmonetary
incentives to recognize good work. Nonmonetary
incentives in other HIV treatment programs have
helped to avoid demoralization and thus improve
program performance.14 Respondents indicated
that care team networking and the strength of
wider referral network were strong. Literature
highlights the importance of caseworker connected-
ness to share challenges5,6,14,15 and of connections to
additional services to ensure that beneficiaries re-
ceive comprehensive, whole-person care.9,18,20,21,42

The influence of care team networking and referral
networks is an important area for future research.
Similarly, since CBOs all followed similar protocols
for case management, the influence of specific care
methods could not be investigated. For example,
program performance may also be improved by in-
creasing the mobility of care, such as using home-
based rapid testing22,42 or performing follow-up
consultations by phone.9,18,21 Future research that
compares programs that employ different HIV test-
ing methods and follow-ups and have different
levels of care mobility could generate greater insight
into program optimization.

Case management attributes are not the only
influencers of knowledge of HIV status; however,

HIV program
performancemay
improve if
activistas receive
more than 1 form
of high-quality
support, increased
stipends, and
adequate
training.
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these factors were the focus of this study to identi-
fy actionable recommendations. Program perfor-
mance may improve even more if the following
individual-level factors can be addressed, which
have been demonstrated to impact HIV outcomes:
stigma,17,43 gender,22 urbanicity,22,44 beneficiary
income,11,22 beneficiary education,22,23 and HIV
testing method.22,42 We were also unable to con-
sider different clinical and community-level fac-
tors that affect HIV outcomes, and these factors
could potentially further improve HIV program
performance outcomes. The following factors
have been suggested in the literature to improve
case management effectiveness and warrant fur-
ther study: actual and perceived health service
quality,17 distance to functioning health care facil-
ity,5,6,20,23 effectiveness of family support plans,11

new testing strategies (such as HIV self-testing, a
focus on testing index cases of adults with HIV,
and the availability of community-based testing),
availability of HIV testing kits,17 and buy-in for
HIV case management programs from the local
community15 and district and central govern-
ments and nongovernmental organizations.6,15

Future research should seek to understand the in-
tersection of case management attributes, benefi-
ciary demographics, and clinical and community-
level factors.

Lastly, this study is based on findings from 6
CBOs that were not selected randomly. Although
we selected activistas within each CBO using sim-
ple random sampling, the results of the study may
not be generalizable to other CBOs that are a part
of the COVida project. Furthermore, this study re-
lied primarily upon interviews with activistas and
their managers to understand the important case
management attributes. Although activistas esti-
mated the amount of time they spent with each
beneficiary and working for COVida per week, re-
searcher observations could be important to better
understand the relationship between time spent
per case and HIV program performance outcomes.
Similarly, study respondents described the impor-
tance of correctly and regularly completing case
management paperwork, but paperwork comple-
tion itself was not a factor explicitly evaluated.
Paperwork completion, follow-up phone calls,
and other routine activista work could be included
in a future study to identify additional ways to op-
timize HIV program efficiency and effectiveness.

CONCLUSION
QCA was used to investigate the combinations of
modifiable attributes of HIV case management
programs to understand how to improve knowl-
edge of HIV status. Two outcomes were identified

to measure case management effectiveness: per-
centage change in knowledge ofHIV status, and per-
centage of beneficiaries with HIV status known at
the time of the last assessment.We identified 6 path-
ways for the first and 5 pathways for the second out-
come of interest. Each pathway demonstrates an
alternative combination of conditions that positively
influences the outcome. Implementing partners
working in similar contexts as this study may select
any of the pathways, based on their available
resources, to improve the outcome since each path-
way is equally sufficient in achieving the outcome.
Overall, based on the presence of some of the factors
in multiple pathways to improve knowledge of HIV
status, we suggest that implementing organizations,
donors, and governments focus on several key
recommendations. Implementing organizations could
implement a formal process to assign cases based on
complexity and caseload to alleviate overwork.
Implementing organizations could also aim to increase
the level of support to activistas, with activistas having
adequate external support such as high-quality care
team meetings, direct managers who meet with acti-
vistas weekly to assist with challenges, and/or low su-
pervision ratios so thatmanagers are available and not
overworked. More program funding may be required
tomeet the need for increased activista support at cur-
rent program target levels.We also suggest that, when
possible, implementing organizations hire experi-
enced activistas and provide all activistas with reg-
ular follow-up trainings so they have the tools to
address challenging cases and complicated issues.
This study builds theory on the important tenets of
an effective casemanagement program and has the
potential to improve knowledge of HIV status for
OVC and other vulnerable populations.
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En português

Analise Qualitativa de Comparação dos Determinantes Chave do Estado de Conhecimento do HIV nas Crianças Órfãos e Vulneráveis em
Moçambique

Constatações Principais

� Usando uma análise de comparação com uma “fuzzy set” identificamos combinações de factores modificáveis que os programas de HIV que
apoiam órfãos, crianças vulneráveis e as suas famílias podem agir para aumentar a proporção de beneficiários que conhecem seu estado
sorológico.

Implicações Principais

Para melhorar o estado do conhecimento do HIV, os programas devem considerar a implementação de um processo formal para:

� Atribuir os casos considerando a complexidade do caso e o número de casos para reduzir o excesso de trabalho.

� Fornecer apoio de supervisão aos activistas

� Contratar activistas experientes

� Formar activistas para resolver os casos desafiadores

� Reembolsar activistas por despesas relacionado com o trabalho

SINOPSE

Em Moçambique, mais de um milhão das crianças vivem com HIV ou são vulneráveis devido ao HIV. Respondendo a esta crise, o Plano de Emergência
do Presidente dos Estados Unidos para o Alívio da SIDA financia programas que apoiam as crianças órfãos e vulneráveis afectadas pelo HIV e suas
famílias. Esses programas retêm assistentes sociais, conhecidos como activistas, que fornecem e encaminham os beneficiários aos serviços para
aumentar o conhecimento dos beneficiários sobre seu estado de HIV e para melhorar a retenção aos cuidados de saúde dos que vivem com HIV.
Para melhorar a eficácia do programa, as organizações de implementação precisam entender como os diferentes atributos de gestão de caso afectam
os resultados dos beneficiários. Usamos uma Analise de Comparação Qualitativa com uma série difusa (QCA) baseada em 119 entrevistas para
identificar as combinações de atributos de gestão de casos que levam para (1) maior conhecimento do estado de HIV e (2) altas percentagens de
beneficiários com o estado de HIV conhecido. Identificamos seis vias para o primeiro resultado e cinco vias para o segundo resultado. Cada caminho
demonstra uma combinação alternativa de condições que influenciam positivamente o resultado e é igualmente suficiente para atingir o resultado.
Para melhorar o conhecimento do estado do HIV, os programas em um contexto semelhante ao deste estudo podem selecionar qualquer uma das
vias identificadas com base em seus recursos existentes e trabalhar para garantir a presença de cada uma das condições na via. No geral, com
base na presença de alguns dos factores em vias múltiplas, concluímos que para melhorar o conhecimento do estado do HIV é importante que os
programas implementem um processo formal para designar os casos, considerando a complexidade do caso e o número de casos existentes para
reduzir o excesso de trabalho; fornecer aos activistas apoio externo como encontros semanais da equipe de atendimento, reuniões semanais de
supervisão e/ou contratar activistas experimentados; fornecer a todos os activistas formacoes de e/ou reduzido rácio de supervisão; fornecer a todos
os activistas formação de seguimento (refrescamento) para que tenham as ferramentas para lidar com os casos desafiadores, aumentar os recursos
financeiros oferecidos aos activistas e reembolsar qualquer despesas relacionadas com o trabalho.
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Matching Development of Point-of-Care Diagnostic Tests to
the Local Context: A Case Study of Visceral Leishmaniasis in
Kenya and Uganda
Michel Bengtson,a* Mitasha Bharadwaj,a* Astrid ten Bosch,b Hellen Nyakundi,c Damaris Matoke-Muhia,d

Cees Dekker,a Jan-Carel Diehlb

Key Findings
n A concept target product profile is an effective

new tool that can aid researchers to develop a
technology to match specific health care context
more quickly than a conventional target product
profile.

n The role of local volunteers and community
health care workers is critically important for
access to diagnostics in resource-limited settings.

n A noninvasive test-of-cure and a screening and
confirmation test will significantly improve
management of visceral leishmaniasis in endemic
regions.

Key Implications
n Early during the research and development

stage, researchers should consider who will
administer the test (patient, health care worker,
doctor) and for what purpose.

n Program managers should consider that the
training level of staff and volunteers and the
availability of the resources are the critical
determinants for the use of a diagnostic test.

ABSTRACT
The rapid growth of point-of-care (POC) diagnostic tests necessi-
tates a clear vision of when, where, and why a new POC diag-
nostic test needs to be developed and how it can be used in a
way that matches a local health care context. Here, we present
an innovative approach toward developing a concept target
product profile (CTPP), which is a new mapping tool that helps
researchers match a new diagnostic test to a specific local health
care context early in the research and development process. As a
case study, we focus on the diagnosis of visceral leishmaniasis
(VL) in rural resource-limited regions of Kenya and Uganda.
Our stepwise approach integrates elements of design thinking
and uses a combination of literature reviews and field research
for a context analysis of local health care systems and practices.
We then use visual thinking in the form of Gigamaps and patient
journeys to identify use case scenarios and to present our find-
ings from the field research to key stakeholders. The use case sce-
narios describe the diagnostic scope of a new POC test based on
the feasibility of the new test, the local need, and the contextual
fit. For our case study of VL, we identify 2 valuable use case sce-
narios, namely test-of-cure and screening and confirmation, and
we formulate a CTPP. We anticipate that a CTPP will enable
researchers to match a new POC diagnostic test during the re-
search and development process to the local health care context
in which it will be used.

INTRODUCTION

Within the past decade, point-of-care (POC) diag-
nostic tests have received immense attention1 be-

cause their accuracy and ease of use create the ideal
solution for early diagnostics of infectious diseases in
resource-limited settings. POC diagnostic tests should in-
volve a minimum number of steps to obtain a real-time
result that is easy to interpret. Importantly, POC tests are
designed to be performed near or at the site where the
patient is to enable a short turnaround time for them to
receive treatment and care.2 Given these favorable char-
acteristics, novel POC technologies for decentralized
diagnostics are being developed worldwide at a rapid
rate.3 Ample research opportunities exist for continued
development of POC diagnostic tests, particularly for
neglected tropical diseases (NTDs), which are a group of

a Department of Bionanoscience, Kavli Institute of Nanoscience Delft, Delft
University of Technology, The Netherlands.
b Department of Sustainable Design Engineering, Section of Design for
Sustainability, Faculty of Industrial Design Engineering, Delft University of
Technology, The Netherlands.
c University of Nairobi, Kenya.
d Centre for Biotechnology Research and Development, Kenya Medical Research
Institute, Kenya.
*Michel Bengtson and Mitasha Bharadwaj are co-first authors.
Correspondence to Jan-Carel Diehl (j.c.diehl@tudelft.nl).

Global Health: Science and Practice 2020 | Volume 8 | Number 3 549

mailto:j.c.diehl@tudelft.nl


chronic, disabling, and potentially fatal diseases that
are prevalent in tropical and subtropical regions.4

NTDs occur predominantly in resource-limited set-
tings, which are defined by the World Bank as
resource-constrained (human, environmental, eco-
nomical) regions with limited infrastructure and/or
basic services in low- or middle-income countries.5

By definition, NTDs receive little attention, and
14 of the 24 NTDs that are currently acknowl-
edged by the World Health Organization (WHO)
lack essential POC diagnostic tests.6

It is crucial to ensure that new POC diagnostic
tests meet the needs of the (multiple) end users
and fit constraints within local health care con-
texts.7,8 Particularly for resource-limited settings,
innovative approaches are required to meet the
demands for diagnostics that are suitable for use
at the lowest and most constrained level of the
health care system. Current POC diagnostic tests
are often not compatible with themost constrained
level of the health care systems in resource-limited
settings because they still require resources, such
as a cold chain to store reagents or trained users
who are generally not available in such settings.
Although these resources are available at higher
levels of the health care system (reference laborato-
ries and hospitals), they are not available in the lo-
cal clinics in remote areas where patients first seek
health care. This situation necessitates new POC di-
agnostic tests that do not depend on additional
resources and can be administered byuserswithout
extensive training.

Multiple guidelines are available that can be
used to jointly guide the design of new POC diag-
nostic tests that address the needs of the end users
and stakeholders in a local health care context.
WHO developed the ASSURED criteria (i.e., a
diagnostic test should be affordable, sensitive, spe-
cific, user-friendly, rapid and robust, equipment-
free, and deliverable to end users) to guide the
development of new medical technologies and to
encourage the adaptation of existing technologies
to suit resource-limited settings better. However,
the ASSURED criteria are rather general and
broadly applicable.9 WHO and other organiza-
tions, such as the Drugs for Neglected Diseases ini-
tiative and the Foundation for Innovative New
Diagnostics, collaborate with various stakeholders
and experts to develop target product profiles
(TPPs), which are more specific guidelines that
provide details on the minimal and optimal per-
formance and operational features of diagnostic
tests. TPPs are the end result of several rounds
of discussions to reach a consensus from policy

makers,10 which is an important yet labor-intensive
process. TPPs are developed when the use cases are
already defined and it is known when, where, and
why the test will be used,11,12 that is, when specifi-
cations have been determined regarding the diag-
nostic moment (when the patient gets tested), the
diagnostic setting (where the patient gets test-
ed), and the purpose of the test (why the patient
gets tested), which could be screening and
confirmation.

While developing a novel POC diagnostic test,
researchers would benefit from having guidelines
that are less abstract than the ASSURED criteria,
which may be too broad to be effective for a speci-
fic context and disease but are less involved and
less prescriptive than a full TPP. Indeed, a POC di-
agnostic test that does not meet all the stringent
requirements of a TPP can still be of great value,
depending on the local health care context and
the needs of the end users.13 For example, if a
TPP defines a desired sensitivity of a test, but a
new test is somewhat less sensitive (and thus
would be excluded by the TPP) yet is much more
stable at higher temperatures or an order of mag-
nitude cheaper, it could still be valuable for a spe-
cific disease in an endemic tropical region.13 To
facilitate the design of a POC diagnostic test that
fits a health care context, we conclude that an effi-
cient and effective mapping tool is needed, parti-
cularly when the diagnostic moment, setting, and
purpose of the test are not yet defined.

To address this need, we propose to formulate
a concept target product profile (CTPP) as an inter-
mediate guideline for developing a diagnostic test
that addresses the needs of the end users in the lo-
cal health care context. A CTPP does not replace a
TPP, and it best serves as an intermediate guideline
for researchers in the form of amapping tool. Such
a CTPP should preferably be developed at the on-
set of the research and development (R&D) of a
new POC diagnostic test, aiding researchers in
considering the context at an early stage while
the POC diagnostic test is designed and developed.
A CTPP would enable researchers to identify the
minimum features for successful implementation
of a POC diagnostic test in a local health care con-
text, and it will cost considerably less time and
resources than the development of a TPP. To illus-
trate, a recent TPP for dermal leishmaniases took
approximately 4 years and 82 experts to reach a
consensus,7 whereas a CTPP as proposed in this
study can take 6 months and a considerably smal-
ler team depending on the interdisciplinary team
of choice. Although a CTPP will serve a clear

A concept target
product profile
best serves as an
intermediate
mapping tool for
researchers to use
to develop a
diagnostic test
that addresses the
needs of end users
in local health
care contexts.
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purpose, a full TPP is still required because it is ex-
tremely valuable for experts such as policymakers
and provides guidelines for further test develop-
ment by technical experts. In this paper, we
propose a step-by-step approach, which includes
elements of design thinking,14 toward developing
a CTPP that matches the new POC diagnostic test
and the local health care context in which it will
be used (Figure 1).

METHODOLOGY
For the development of a CTTP, we adopted a step-
wise approach, using design-thinking principles
(Box). Design thinking is a human-centered ap-
proach to innovation that integrates the needs of
people (desirability), the possibilities of the tech-
nology (feasibility), and the requirements for busi-
ness success (viability). Design thinking encourages
novel and thorough solutions. In general, design
thinking is utilized to evaluate the current situa-
tion, to identify the actual problem, and thereby
provide a guideline for developing customized
solutions. Core principles of design thinking are to
empathize, define, ideate, prototype, and test.15

The first 3 of these principles have been integrated
into our stepwise approach for formulating a CTPP.

In our case, the design-thinking principles
were used to evaluate current diagnostic practices
for a disease, identify the diagnostic need for a
disease, and provide a diagnostic solution. The ap-
proach started with a comprehensive literature

survey, followed by observations and semistruc-
tured interviews with the health care providers in
the field and scientific researchers. In this step, the
design principle empathize was integrated to gain
an empathetic understanding of the problem at
hand. Thereafter, the design-thinking principle
define was utilized to combine the information
gathered and identify the problem at hand. This
step used a set of design tools known as “visual
thinking.”16–18 Specifically, “Gigamaps” were
used to describe the health care system and define
the current diagnostic need. Gigamaps are large
and information-dense diagrams that act as a
bridge between inquiry, design, and implementa-
tion.18 Using these, researchers are intentionally
encouraged to identify and subsequently use pat-
terns that emerge from the field observations and
data.19 Thereafter, visual depictions of the patient
journeys were constructed based on the informa-
tion gathered from literature and field research.
The term patient journey refers to the experiences
and processes that a patient goes through during
the course of a disease and its treatment.20,21 These
patient journeys provide a detailed yet simplified
overview of the challenges faced by the patients
while seeking effective diagnoses and subsequent
treatment. Finally, the design-thinking principle
ideate was applied to obtain the logical solution for
the diagnostic needs defined in the previous step.
Again, a visual thinking tool in the formof use cases,
referred to as scenarios, was utilized to present the

FIGURE 1. Schematic Representation of a CTPP That Matches the Gap Between a New POC Test and the Local
Health Care Context

Abbreviations: CTPP, concept target product profile; PoC, point-of-care.
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complex problem and logical solution. Based on the
outcomes from our approach, a CTPPwas formulat-
ed that integrated a desirable, feasible, and viable so-
lution to a complex societal problem.

The above methodology is expected to be
broadly applicable in the field of diagnostics for
use in endemic resource-limited settings, since
context analysis is always essential to guide the
design process during R&D. Developing a CTPP
requires the following seven steps.

Step 1: Literature Review
A critical review of the existing literature on a dis-
ease and its relevant health care context is per-
formed to gauge the disease endemicity, resource
availability, and current diagnostic practices in the
resource-constrained settings. Such critical analyses
help in identifying the potential and the limitations
of the existing diagnostic practices and in identifying
stakeholders such as patients, health care staff, pa-
tient families, health care organizations, nongovern-
mental organizations, and government bodies, and
thereby highlight the implementation needs for
novel diagnostic solutions.

Step 2: Selection of an Endemic Resource-
Limited Region for a Case Study
Beyondmere literature study, it is important to di-
rect field research for a case study. Selection crite-
ria for a fitting case should include (i) an endemic
region that bears a high burden of a disease; (ii) an
area that has an urgent need for POC diagnostic
tests; and (iii) a politically stable conflict-free zone
for safety and logistic capacity (roads and access to
remote endemic areas) for field research.

Step 3: Field ResearchWith Direct Observations
and InterviewsWith Stakeholders
Despite an extensive literature survey, many
aspects of diagnoses in remote endemic regions

often remain unclear, such as the clinical algo-
rithm for disease identification, the patient’s jour-
ney from becoming infected to getting treatment,
the availability of laboratory equipment, and the
level of trained personnel at the lowest most con-
strained level of the health care system. To obtain
observations from the field for filling the knowl-
edge gaps in the literature, a field trip to the select-
ed endemic regions was necessary. The objective
of such a field trip is to gather direct observations
at various health care levels in that region and to
carry out semistructured interviews in the field to
obtain expert input from key stakeholders as iden-
tified from the literature survey and from advice of
the locals.

Step 4: Create Gigamaps and Patient
Journeys Based on Insights Gathered
To get a deeper understanding of the diagnostic
practices for a disease, the assumptions made by
the detailed literature survey (step 1) are analyzed
in conjunction with the information that was
obtained from semistructured interviews with the
health care professionals (step 3). The observa-
tions are processed and organized to highlight the
limitations of existing diagnostic practices. Since
the health care context of a disease in resource-
limited settings is complexwith social and technical
challenges and involves a wide range of stake-
holders, understanding the corresponding diagnos-
tic practices for a disease can be quite challenging.
To deal with the complexity of such a multifaceted
health care system, visual thinking tools are used to
present the complex diagnostic problem at hand
(define) and to identify the logical solution (ideate)
in the form of use case scenarios. Visual Gigamaps
are created to outline current diagnostic practices
at various stages of the disease, and health care-
seeking behaviors of patients from a health care

BOX. Design-Thinking Principles
Design thinking refers to a strategic process in which design concepts are developed (e.g., proposal for a new diagnostic test)
before final product development. It is essentially an iterative method for problem solving. The use of design thinking encompasses
the innovation of new products within social and business contexts. In this way, designers actively seek to understand the user and
their experience before they try to solve the problem and move into the product development process. Therefore, design thinking
involves methods such as context analysis, problem framing, creating thinking, prototyping, testing, and (re)evaluating.

Core principles of design thinking are to empathize, define, ideate, prototype, and test. Design thinking aims to create a
solution that is desirable (for the end user and stakeholders), (technically) feasible, and (economically) viable. Within the
broad context of design thinking, tools such as visual thinking can be used to facilitate the design-thinking process. Visual
thinking allows people from diverse backgrounds to share insights, synthesize existing information, and formulate supe-
rior ideas. Visual thinking tools enable designers to convey complex ideas to the stakeholders in a logical manner. To
summarize, design thinking is an unconventional toolbox that within its visual thinking framework can facilitate the com-
munication of complex problems and thereby aid in inventing/devising novel solutions to complex problems.

A CTPP is expected
to be broadly
applicable for
diagnostics in
endemic resource-
limited settings.
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provider’s point of view across different health care
levels. Next, visual patient journeys are constructed
within the selected disease endemic region. In our
approach, these extended patient journeys repre-
sent a sequence of interactions between the pa-
tient, the health care system, and the stakeholders
involved, and they consider both the technical,
economic, and social factors.

Step 5: Create Use Case Scenarios
Next, we create various scenarios for the applica-
tion of a diagnostic test within the selected region.
Again, visual thinking is utilized to present every
scenario to provide a clear understanding of the
requisite diagnostic need and to suggest logical
solutions.

Step 6: Validation of the Use Case Scenarios
Visualizations of the scenarios from step 5 are used
to facilitate discussions with different stakeholders
with an objective to critically select and thus vali-
date the most valuable scenario through which a
diagnostic test can meet the local needs of the end
users and stakeholders. Thus, detailed discussions
are conducted with the stakeholders on each sce-
nario to obtain the most pressing diagnostic need
and to define the priorities from the perspective
of health care providers.

Step 7: Formulation of a CTPP
Finally, the stepwise approach collectively leads to
the formulation of a CTPP for a diagnostic test that
will be most effective for the selected disease-
endemic region. The CTPP is formulated for the
most urgent diagnostic need as viewed from the
perspective of health care providers.

RESULTS OF A CASE STUDY:
DEVELOPING A CTPP FOR A POC
DIAGNOSTIC TEST FOR VL IN KENYA
AND UGANDA

For proof of principle, we selected theNTDvisceral
leishmaniasis (VL) as a case study to validate our
CTPP design approach. Below we explicate the
above 7 steps for this case study.

1. Literature Review on VL Endemicity and VL
Health Care Context
Leishmaniases are caused by more than 20 differ-
ent Leishmania species, which are parasites that
can be transmitted to humans and other animals
by the bite of infected female phlebotomine sand

flies.22,23 Worldwide, there are approximately
2 million new cases each year, and 556 million
people are at risk of acquiring the infection.24 VL
(also known as Kala-azar) is the second-largest
parasitic killer after malaria25,26 and the most se-
vere form of leishmaniasis because it affects the
visceral organs, particularly the liver, spleen, and
lymph nodes.27 Although VL is curable, it remains
a fatal disease because it is often left untreated due
to its low index of suspicion by health care provi-
ders, late diagnosis, and inadequate case manage-
ment, especially at an early stage in low-resource
settings.28 Furthermore, the initial symptoms of
VL (e.g., persistent fever, weight loss, fatigue, and
anemia) overlap with other febrile illnesses, such
as malaria, and hence it is often misdiagnosed
and treated incorrectly. If left untreated, VL is fatal
within 2 years, due to severe anemia or secondary
bacterial infections.29 Furthermore, post-kala-azar
dermal leishmaniasis (PKDL) is a skin condition
that occurs after VL treatment due to persisting
parasites in the skin.29 Incomplete treatment is a
major risk factor for PKDL.29 Although PKDL
lesions are typically self-healing, they pose as infec-
tious reservoirs for sandflies29 and cause aesthetic
and psychological complications that affect the
patient’s quality of life, especially young adults. VL
is a complex disease that is further complicated by
coinfections such as HIV.28,30,31 Individuals with
HIV who are immunosuppressed often present
with more severe VL symptoms and require differ-
ent treatment regimens.31 Other common coinfec-
tions in VL endemic regions include malaria32 and
tuberculosis.33 Thus VL needs to be diagnosed and
managed on a case-by-case basis due to confound-
ing conditions such as immunosuppression.13

VL is currently diagnosed by using either one
or a combination of the following: (1) empirical
clinical observations,31 (2) immunological rapid
diagnostic tests (RDTs) and/or immunoassays,
(3) molecular tests to detect the pathogen’s DNA
in clinical samples, and (4) parasitological tests that
require microscopic analyses of invasive splenic or
bone marrow aspirations34,31 (Figure 2). Except for
clinical methods and RDTs, which can be less reli-
able, these diagnostic practices require expensive
instruments, a stable source of electricity, a well-
equipped laboratory, and an expert to operate;
therefore, they are inadequate for use within
resource-limited settings.30,35 The most readily used
test for VL diagnosis, especially in remote settings, is
the rK39 RDT.22 However, since the rK39 RDT is an
immunological test, it is less reliable because the sen-
sitivity of the test differs between individuals,29,36

VL is curable but
remains a fatal
disease because it
is often left
untreated,
especially at early
stages in low-
resource settings.
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and it cannot serve as a test-of-cure due to persisting
antibodies after treatment.30,37

2. Select a Region for a Case Study
Leishmaniases remain endemic in more than
98 countries with the majority of VL cases in
South Asia (India, Nepal and Bangladesh), South
America (Brazil), and the horn of Africa (Ethiopia,
Somalia, South Sudan, Sudan, Kenya, and Uganda)
(Figure 3).31,38 Seven countries in particular (India,
Brazil, Ethiopia, Kenya, Somalia, South Sudan, and

Sudan), reported approximately 90% of the global
cases of VL in 2015.29 Although various VL control
programs that focus on prevention and treatment
are operationalwithin these countries,22 the current
rK39 RDT has been shown to have a poor perfor-
mance in East Africa compared with India,29,36 ne-
cessitating an improved diagnostic approach in East
African countries.

Considering the global spread of VL, our first
challenge was to select a VL endemic region that
was conducive for field research. Based on our

FIGURE 2. Current Methods Used for Diagnosing Visceral Leishmaniasisa

Abbreviations: DAT, direct agglutination test; ELISA, enzyme-linked immunosorbent assay; IFAT, immunofluorescent-antibody test;
KAtex, latex agglutination test; LAMP, loop-mediated isothermal amplification; PCR, polymerase chain reaction.
a After an empirical clinical observation is done, a screening test (usually, an immunological test) is administered, depending upon the availability.
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selection criteria (see Methodology), we selected
western Kenya and northeastern Uganda for our
field research.

3. Field ResearchWith Direct Observations
and InterviewsWith Stakeholders
During our field trip to western Kenya and north-
eastern Uganda, we visited several Pokot tribal
communities, health care facilities, and local organi-
zations over 2 weeks in November 2018 (Figure 4).
Our international team consisted of scientific re-
searchers including a principal investigator, a post-
doctoral researcher, and a PhD researcher, who
are working together to develop innovative POC
diagnostic tests for infectious diseases, and an
industrial-design master student. Our local Kenyan
team consisted of a public health officer, a research
technician, and a research assistant. We engaged
with county and subcounty officials, as well as with
local health administrators and community health
volunteers (CHVs). Our Ugandan team consisted of
a medical doctor and a community health worker
(CHW), and we engaged with key stakeholders
such as the local chief in theMoroto district. A signif-
icant number of interviews were conducted as we
followed the recommendations and advice of the
locals about whom to speak to (Figure 4).

In Kenya, VL testing and treatment can be
accessed at the local health care facilities that are

located in the Rift Valley region: the Kimalel
health center and a newly constructed treatment
facility at the Chemolingot subcounty hospital
(both within the Baringo County), and the
Kacheliba health center (within the West Pokot
County). In Uganda, the Amudat hospital is the
only VL treatment facility. VL testing can be
accessed in Rupa subcounty and by a mobile CHW
in the surrounding regions, and patients are re-
ferred to the Amudat hospital for further testing
and treatment.

4. Create Gigamaps and Patient Journeys
Based on Insights Gathered
A Gigamap of the health care system in western
Kenya and northeastern Uganda was created
based on the literature as well as on the insights
obtained in the field. Seven phases were identified
(Figure 5), from exposure to vectors at home
(phase 1); being sick (passive) (phase 2); seeking
care (active) (phase 3); getting diagnosed with VL
(phase 4); getting to a treatment facility (phase 5);
getting treatment (phase 6); and finally, to being
treated and going home (phase 7). The Gigamap
visualized the journey through the different levels
of the health care system, starting from the rural
setting (close to homesteads) and advancing to-
wards more urban settings for treatment. The
Gigamap also visualized the multiple stakeholders
that are involved in the VL health care system.

FIGURE 3. Status of Endemicity of Visceral Leishmaniasis Worldwide38
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Next, we created patient journeys (Figure 6).
We related these journeys to the 7 phases defined
in the Gigamap, to obtain a detailed overview of
the challenges faced by a patient while seeking ef-
fective diagnoses and subsequent treatment. The
8 patient journeys (numbered as I to VIII) were a
result of the information gathered in the field,
and they represent a sequence of interactions be-
tween the patient, the health care system, and the
stakeholders involved. A detailed description of pa-
tient story II can be found in the Supplement.
Possible factors and barriers encountered during
the patient journeyswere identified. Several factors
determined the progress of a patient through these
different phases resulting in the least efficient (story
II) and the most efficient (story VIII) journey from
infection to the treatment.

An important observation during our study
was the key role of the CHV/CHW as the closest
link to the people in rural communities. In
Kenya, CHVs and CHWs are trained on a variety
of health issues including case definition, preven-
tion, and control of common ailments, as well as
nutrition and family planning. They facilitate ac-
cess to health services through advocacy, out-
reach, referral, community education, informal
mentoring, and social support.39 Thus, their role
is to identify patients at the homesteads (small
clusters of homes) (Figure 6, phases 1 and 2) and

refer them to the local health care facilities for fur-
ther diagnoses (Figure 6, phase 4). In Uganda, we
observed that CHWs were trained to perform VL
diagnostics in the field using the rK39 RDT. Due
to ongoing VL clinical trials, which raises funding
availability, CHWs in Uganda also had access to a
motorcycle to allow them to reach secluded
homesteads.

In contrast, due to limited clinical trials and a
subsequent lack of funding, we observed that
CHVs in Kenya are involved in identification of
patients and referring them to local health care fa-
cilities. CHVs are well-respected members of the
communities, such as teachers and ministers, and
are trusted by the locals. Furthermore, due to lan-
guage barriers between the locals and researchers
from abroad, CHWs and CHVs played a key role in
most interactions with the locals, patients, and
health professionals.

The distance to a health care facility for diag-
noses (Figure 6, phase 4) and treatment (Figure
6, phase 6) was found to be the most significant
barrier that patients face when seeking health
care. Diagnosis may take place at the homesteads
by a CHW/CHV or at a health care facility, while
treatment would take place at a higher-level facil-
ity such as a local hospital. Once diagnosed, either
at the homesteads by a CHW/CHV or at a health
care facility, patients in the East Pokot subcounty

FIGURE 4. Number of Interviews Conducted with Stakeholders on Diagnosing VL in Western Kenya and
Northeastern Uganda

Abbreviations: RDT, rapid diagnostic test; VL, visceral leishmaniasis.

The distance to a
health care facility
for diagnoses and
treatment is the
most significant
barrier that
patients face
when seeking
health care.
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in Kenya that may have VL based on the rK39
RDT, currently travel approximately 80 km to the
Kimalel hospital for another (confirmation) diag-
nostic test and for treatment, if needed. Due to
the toxicity and costs of the treatment, patients
are diagnosed multiple times to ensure that treat-
ment is only prescribedwhen absolutely necessary
(in contrast to antimalarial treatment that is pre-
scribed more readily). The Chemolingot sub-
county hospital treatment facility in Kenya is
currently improving accessibility to treatment for
patients in the East Pokot subcounty. However, in
Uganda, patients from across the country need to
travel to Amudat for VL treatment. Interestingly,
many Turkanas in Kenya travel approximately
100 km to the Amudat hospital to seek treatment
due to conflicts between their tribe and the Pokot
in Kenya.

Overlapping symptoms with other febrile ill-
nesses often lead to misdiagnoses based on empir-
ical clinical observations (signs and symptoms)
(Figure 6, phases 2–7). In VL endemic regions,

acute fever is often associated with malaria and
other prevalent tropical diseases. Malaria RDTs
and treatment are generally readily available,
which encourages their use. Furthermore, a lack
of VL awareness, even at the health care centers,
promotes such misdiagnoses. Health education
influences the ability of patients and health care
workers to recognize VL. Increased VL awareness
will have a positive influence on the journey of
the VL patient because it increases the likelihood
of recognizing VL at an early stage. Furthermore,
we learned that children play in the termite
mounds that are preferred resting and breeding
sites for sandflies (the VL vector), and males sleep
outside at night, which further exposes them to
sandfly bites. Important risk factors include area
ecology (humidity, heat), vegetation (acacia trees),
livelihoods (pastoralism and proximity to live-
stock), and general behavior (outdoor sleeping).

A significant lack of resources is apparent for
the diagnosis and treatment of VL, particularly in
terms of health care personnel, diagnostic testing,

FIGURE 5. Gigamap Diagram Showing the Journey of a Patient Who Has Visceral Leishmaniasis From
Infection to Treatment in Western Kenya and Northeastern Uganda

Abbreviation: VL, visceral leishmaniasis.

A significant lack
of resources is
apparent for the
diagnosis and
treatment of VL,
particularly in
terms of health
care personnel,
diagnostic testing,
and financial
resources.
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and financial resources. Despite traveling far dis-
tances, patients have no guarantee that diagnostic
procedures will be practiced immediately once
they arrive at a health care facility for diagnoses.
We learned that technicians generally close their
laboratories for a day or two when they need to
be in the field or are receiving training. Due to a
general shortage of staff, diagnostic procedures
are often delayed. Furthermore, RDTs such as the
rK39 for VL are not always available, which pro-
motes misdiagnosis of VL. Midwives at the Rupa
health center in the Moroto district in Uganda,
who routinely performRDTs formalaria and other
illnesses, informed us that the supply of RDTs for
VL is not consistent. Thus, symptomatic patients
that do not respond to malaria medication are
then referred to the Amudat hospital (120 km)
for diagnoses and treatment. Finally, the cost of
traveling to a health care facility is a significant
barrier, particularly when patients are asymptom-
atic and/or are simply not convinced that they are
sick due to a lack of awareness. In general, a lack of
financial resources contributes to poor health-
seeking behavior (Figure 6, phase 2).

We learned that many VL patients know that
they are sick (Figure 6, phase 2), but do not active-
ly seek health care (testing and treatment) due to
the inaccessibility of health care facilities and the
fear of encountering other tribes that may be hos-
tile. We also learned that the Pokot and Turkana
tribes in Kenya and Uganda are often in conflict,
which makes it unsafe for members of either tribe
to travel freely to seek health care. Such tribal con-
flicts inhibit patients from seeking health care and
force them to travel to more distant health care fa-
cilities that are located away from a conflict zone.
Such delays in seeking health care could further
worsen the patient’s health, and they are often se-
verely anemic and weak by the time they reach a
health care facility. Furthermore, patients require
screening for multiple infections, including VL,
malaria, and tuberculosis, which is challenging
when the patients are extremely weak. Stabilizing
patients before starting them on VL treatment is
also challenging because they may require blood
transfusions and treatment for comorbidities, such
as malaria, which require urgent attention before
they can start VL treatment.

FIGURE 6. Phases of Patient Journeys That Represent the Number of Steps That Patients With Visceral
Leishmaniasis Take From Infection to Treatment
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We observed that in general, VL patients also
seek care from a traditional healer before consid-
ering visiting a health care facility because tradi-
tional healers are trusted, located closer to the
homesteads, and often alleviate some of the initial
symptoms. These deferrals worsen the patient’s
health, thereby making the treatment more diffi-
cult. Unfortunately, critically ill patients often do
not respond to the VL treatment, resulting in
death. Such cases further strengthen the tradition-
al beliefs and set a negative impression of health
care facilities in the minds of health care seekers.
Due to financial constraints and the cultural
beliefs of the local population,40 the health care fa-
cility usually needs to arrange the last rites be-
cause the family does not come to the hospital to
take responsibility for the deceased.

We observed a traditional patriarchal society,
in which males leave the homesteads for work,
and females take care of the homes and the chil-
dren. For males, the loss of income due to the
time that is spent traveling to seek health care con-
tributes to poor health-seeking behavior (Figure 6,
phase 2). For females, being unable to leave chil-
dren unattended at home contributes to poor
health-seeking behavior. We learned that women
from the Pokot tribes often need permission from
their husbands to leave their homes before taking
themselves or a child to a health care facility. Thus,
unequal decision-making power in the household
contributes further toward delayed diagnoses and
VL treatment for women and children.

Given all these factors, the total number of
steps a patient takes to seek treatment can vary
significantly. For example, seeking care in phase
3 requires many steps in complicated patient jour-
neys, such as for patient stories I and II (Figure 6).
This may be due to several of the aforementioned
factors. For example, a lack of resources in the
unavailability of staff or RDTsmay result in the pa-
tient returning home (Figure 6, phase 2) without
receiving a diagnosis, and later traveling back to
seek care (Figure 6, phase 3). Traveling between
phases 1 and 2 may be further hindered by other
factors such as distance between the homesteads
and the health care facilities or a lack of financial
resources. Conversely, a patient journey may be as
simple as patient story III whereby a patient pro-
gresses easily from being sick (Figure 6, phase 2) to
being treated and going home (Figure 6, phase 7).

5. Create Use Case Scenarios
Prompted by our extensive methodology, where-
by we mapped the health care system in a specific
endemic region and analyzed patient journeys, we
sketched 6 use case scenarios based on the scope of
application of a new POC diagnostic test (Figure

7). These different scenarios are based on consid-
erations involving 3 elements: the characteristics
of the new diagnostic technology, the contextual
fit, and the local need. Each of the scenarios
describes and visualizes a potential specific health
care context in which a test based on a new diag-
nostic technology could be of added value to im-
prove diagnostics in the health care system. Thus,
each scenario represents a potential diagnostic
setting.

6. Validation of the Use Case Scenarios
The aforementioned 6 scenarios were discussed
with experts in the field, including a Kenyan pub-
lic health officer and VL specialists at Médecins
Sans Frontières, to identify the most urgent need
based on the perspective of health care providers.
Thereafter,we chose a researcher-centric approach to
obtain a context-specific diagnostic need that would
facilitate researchers to outline the technological
requirements of a new POC test. Interestingly,
2 scenarios—screening and confirmation and a test-
of-cure—were consistently identified as a priority
for developing a CTPP, and we did not obtain any
discrepancies in the opinions of the experts. The se-
lection of these 2 scenarios was based on the follow-
ing criteria: how well the scenario represents a
diagnostic setting in the current health care context
of VL; how well the scenario meets a local need in
terms of VL case management; and how feasible it
would be to implement a new POC test in the
scenario.

The first scenario selected, “screening and con-
firmation,” is beneficial for a number of reasons.
Given the poor performance of the serological
rK39RDT in east African countries, amore specific
and more sensitive POC diagnostic test that can be
implemented by end users with minimal training
at the lowest level of the health care system is
clearly required. Furthermore, it is crucial to con-
sider the end user(s) of a POC diagnostic test be-
cause the level of training and availability of
resources will influence the diagnostic setting.
Thus, a simple, noninvasive, yet effective VL POC
diagnostic test that can be used for initial screening
and confirmation (scenario 1) would significantly
improve VL case management because it would
replace the rK39 RDT for initial screening and in-
vasive splenic aspirations for confirmation. The
added value of an effective screening and confir-
mation test is that patients could be screened
more reliably at the lowest level of the health care
system, for example, by a CHV/CHWwho is closer
to the homesteads, which would prevent patients

Interestingly,
2 scenarios—
screening and
confirmation and
a test-of-cure—
were consistently
identified as a
priority for
developingaCTPP.
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from traveling unnecessarily to regional health
care facilities.

The second scenario, “test-of-cure,” is useful
because it would replace cumbersome procedures
(i.e., microscopic analysis of invasively obtained
splenic aspirations or molecular tests such as poly-
merase chain reaction) that are currently used for
test-of-cure. Serological tests cannot serve as test-
of-cure owing to persisting antibodies after VL
treatment. Thus, a POC diagnostic test that can
serve as a test-of-cure (scenario 2) would signifi-
cantly improve VL case management by replacing
invasively obtained splenic aspirations. The added
value of a test-of-cure is that relapse of the disease,
which occurs in approximately 10% of VL patients,
could be detected at an early stage after treatment.
Therefore, the test-of-cure scenario fills a critical
gap in VL case management.

Scenarios 3 to 6 were excluded from further
development of a CTPP. A screening day, as
depicted in scenario 3, would be challenging to
implement because one cannot ethically test every-
one in a community, especially not asymptomatic

patients, while symptomatic patients are covered
in scenario 1. Additionally, it is difficult to get peo-
ple to travel to a central location for a screening day
because financial constraints or daily routines of
herding cattle or taking care of the homesteads of-
ten restrict travel. Community testing, as depicted
in scenario 4, is dependent on a multiplexed POC
test that tests for multiple diseases simultaneously.
Multiplexed tests are often more expensive and
very few, if any, have been routinely used in the
field.

Similarly, integration with the malaria jour-
ney, as depicted in scenario 5, is also dependent
on a multiplexed POC test for VL and malaria. A
well-known multiplex test from DIAMED for VL
and malaria is relatively expensive and not rou-
tinely used in Kenya and Uganda. By contrast,
malaria RDTs are affordable and are routinely
used in the field. A follow-up test, as depicted in
scenario 6, would be challenging to implement
due to the nomadic nature of the inhabitants that
we encountered.

FIGURE 7. Six Scenarios That Elaborate on the Scope of Application of a New Point-of-Care Diagnostic Test

Abbreviations: CHV, community health volunteer; CHW, community health worker; VL, visceral leishmaniasis.
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A unidirectional problem-solving approach,
instead of an interactive design-thinking approach
that requires multiple iterations, would have
yielded possibly 1 or 2 predictable scenarios in-
stead of the detailed thorough 8 scenarios that
were obtained in this study. Thus, after multiple
iterations with a Kenyan public health officer and
Médecins Sans Frontières, we concluded that sce-
narios 1 and 2, a test for screening and confirmation
and a test-of-cure, are pivotal for VL management
as they meet the local need and are feasible to

implement. Furthermore, the CTPP developed for
the 2 selected scenarios could be broadly applicable
to the other 4 scenarios.

7. Define the CTPP
Within each of these 2 selected scenarios, we iden-
tified variables that clarify how the diagnostic set-
ting influences the features of the diagnostic test.

A CTPP such as formulated in Figure 8 presents
the key features of a product that would fit a par-
ticular local health care context. The key features

FIGURE 8. (A) CTPP for a VL Point-of-Care Diagnostic Screening-and-Confirmation Test, (B) CTPP for a VL
Point-of-Care Diagnostic Test of Cure

Abbreviations: CHV, community health volunteer; CHW, community health worker; CTPP, concept target product profile; VL, visceral
leishmaniasis.

The CTPP
developed for
screening and
confirmation and
a test-of-cure
could be broadly
applicable to
other scenarios.
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that a CTPP takes into account include variables
such as why a test is performed (scope); where
the test will take place (geographical location);
which level of the health care system (such as at a
home or a hospital); who the end user is (target
user of the test); when the test will take place in
the patients’ health-seeking pathway (diagnostic
moment); and how the test will be conducted (op-
erational characteristics of the test). In this study,
the product is a new POC diagnostic test for VL in
rural Kenya and Uganda. A CTPP is an efficient
mapping tool that can guide the R&D of a new
POC diagnostic test by determining the local
needs, the end user(s), the intended use, and the
adequate features of the test. We conclude that
the approach presented in this study led to the de-
velopment of a CTPP wherein the essential fea-
tures of a POC diagnostic test for VL in Kenya and
Uganda were identified more quickly compared
with a TPP. The added value of a CTPP is that it
does not impose overly stringent guidelines on
the researcher during the early stages of R&D.
Instead, a CTPP aims to guide the research and
not limit the potential of the new POC diagnostic
test that is under development.

DISCUSSION
The global diagnostic need for NTDs demands in-
novative solutions that are customized to the local
health care context. To develop a technology that
can be implemented in the relevant context,
researchers must get access to a comprehensive,
yet easily accessible overview of the status quo to
understand the challenges and limitations of the
existing health care system. Despite extensive lit-
erature reviews on VL diagnostics, treatment, and
management, an evident knowledge gap persists,
which prompted us to conduct field research in
VL endemic regions and develop the notion of a
CTPP.

Although it is imperative to conduct a compre-
hensive context analysis before and during R&D of
the technology, this is often done only at a much
later stage by specialized teams, whichmay not in-
clude scientific researchers. The present study was
conducted by scientific researchers who are devel-
oping a POC diagnostic test in collaboration with
industrial-design experts to define scientifically
feasible innovative solutions for VL diagnosis in a
resource-limited setting. In contrast to a TPP that
comprises a much larger group of experts such as
social scientists and policymakers, a CTPP can be
formulated effectively in a fast manner with a
team that includes technical researchers, health
care experts, and industrial designers.

Initially, it appeared challenging to determine
how to effectively engage with local stakeholders
during a limited time in the field. From the very
beginning of our approach, we overcamemany lo-
gistical and cultural barriers by engagingwith local
stakeholders. Apart from engaging with medical
professionals (doctors, nurses, and laboratory tech-
nicians), we spent valuable time with the CHWs/
CHVs and observed their crucial role in VL diagno-
sis in the field.Weobservedmany similarities in the
health care systems between Kenya and Uganda,
which is unsurprising given the common border
and a shared history; therefore, we created a com-
bined Gigamap of their VL health care systems. We
observed many challenges that are encountered by
the locals: food and water insecurity, which causes
malnutrition; remoteness; and a lack of infrastruc-
ture and poor health care systems, which collec-
tively adversely affect access to adequate diagnoses
and treatment. Furthermore, the lack of resources,
both financial and in the availability of health care
staff and RDTs for VL, and poor health-seeking be-
havior, which is exacerbated by the lack of educa-
tion that is prevalent in the remote regions,
impede effective VLmanagement.

Conducting field research provided rich sources
of information for understanding hownewPOCdi-
agnostic tests can fit into a specific health care con-
text. We would like to highlight the importance of
international cocreation through active collabora-
tions between all stakeholders, including academia,
industry, nonprofit, and governmental organiza-
tions.9 Cocreation with local experts is necessary
to understand the implementation need for a new
POCdiagnostic test, aswell as to ensure the sustain-
able use of the POC test in the field by building trust
and mutual interest and creating a foundation for
knowledge transfer to engage locals in the future.
New technologies are often mistrusted by health
care providers, especially in remote settings, due to
a lack of understanding of the complex research be-
hind the development of the new technologies.
Thus, cocreation with the local stakeholders start-
ing from the design phase (conceptualization) to
the prototype phase (realization) ensures a strong
relationship with the end users. The approach that
we adopted, in fact, promoted collaboration (and
not competition) between the key stakeholders.

A number of key findings that were learned
from the approach are as follows:

� A CTPP is an effective new tool that can aid
R&D researchers in matching the technology
that they develop to a specific health care

The approach
presented here
led to the
development of a
CTPPwherein the
essential features
of a POC
diagnostic test for
VL in Kenya and
Ugandawere
quickly identified.
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contextmore quickly than a conventional tar-
get product profile.

� The role of local volunteers and community
health care workers is critically important for
access to diagnostics in resource-limited set-
tings.With improved yet simplified VL POCdi-
agnostic tests, CHWs/CHVs could perform
diagnosis of VL closer to the homesteads.

� A noninvasive test-of-cure and a screening
and confirmation test will significantly im-
prove the management of VL in the endemic
regions. This would greatly benefit patients,
particularly immunocompromised patients who
are at a higher risk of relapse, as well as help
pharmaceutical researchers and clinicians who
are developing and testing new VL treatment
regimens.

� The cost of the diagnostic test is an important
factor to consider, especially in viewof the fact
diagnoses needs to be repeated, to screen the
patient in the field initially, and again at the
treatment facility to rule out any procedural
error and to justify the toxicity and expense
of VL treatment. Thus, the diagnostic test
needs to be affordable.

Key implications learned from the approach
are:

� Early during the R&D stage, researchers
should consider who will administer the test
(patient, health care worker, doctor) and for
what purpose.

� Program managers should consider that the
training level of staff and volunteers and the
availability of the resources are the critical
determinants for using a diagnostic test.

� Researchers should consider that introducing
themselves to local communities and stake-
holders early will improve the willingness of
the communities to implement the new tech-
nology. Upon further development, testing
prototype devices can be facilitated by the lo-
cal East African partners, thus strengthening
international cocreation, and increasing the
probability of success of a new POC diagnostic
test beyond a mere proof-of-principle.

The plethora of information gathered in the
field was comprehensively processed using our
methodology, which includes design-thinking
tools such as visual thinking, leading to the devel-
opment of a Gigamap, patient journeys, and the
consequent use case scenarios that are presented

in this study. The visual thinking was used as a
means to summarize, validate, and communicate
key insights from the field research to the stake-
holders, as well as to create an aligned visionwith-
in the team. The visualizations allowed us to
identify where, when, and how a new POC diag-
nostic test can fit into the health care systemwith-
in a resource-limited endemic region, in the form
of a CTPP, which is an efficient mapping tool com-
pared with a TPP. A CTPP approach was applied to
sufficiently scope the problem of VL diagnostics,
gather contextual information, and define the ad-
equate features of a new POC diagnostic test.

CONCLUSION
Disease eradication requires improved diagnostic
tests, as well as an efficient system to successfully
deliver and implement them in the appropriate
settings.41 As this is largely dependent on the local
capacity and thewillingness of key stakeholders to
participate, solely designing a POC test for a partic-
ular setting does not ensure successful implemen-
tation of the test.5 Designing a product for the end
user is complex since a wide range of political, so-
cial, cultural, and environmental factors contrib-
ute, but it is worth the added time, effort, and
resources to realize a successful development and
implementation of a new POC diagnostic test.

In this article, we presented an approach that
included design-thinking principles to formulate
aCTPP that consists ofmultiple steps.Our approach
moved from identifying gaps in current VL diagno-
sis in endemic regions by critically reviewing the
existing literature, to selecting an endemic region
to validate the literature findings and conduct di-
rect observations in the field. After that, weused vi-
sual thinking to create Gigamaps and patient
journeys based on the combined insights that were
obtained from the literature and the field research,
which led to valuable use case scenarios that de-
scribe the ideal setting for a new POC diagnostic
test. Finally,weused these collective data to formu-
late a CTPP for a new POC diagnostic test that
is specific for VL diagnostics in resource-limited
settings.

In summary, we introduced the notion of a
CTPP as an effective toolbox tomatch the develop-
ment of a POC diagnostic test and the health care
context for its application. More generally, we an-
ticipate that a CTPP will be a useful new tool that
enables researchers to match the development of
new diagnostic tests or medical equipment, and
the local health care context in which they will
be used. We envision that a CTPP will enable
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researchers to ruminate on the newproduct and fa-
cilitate the iterative design process—and ultimately
benefit global health.
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REVIEW

Factors That Influence Data Use to Improve Health Service
Delivery in Low- and Middle-Income Countries
Nicole Rendell,a Kamalini Lokuge,a Alexander Rosewell,b Emma Fielda

Key Findings

We identified factors that may influence the
relationship between information generation and
improvement of health services:
n Governance (leadership, participatory

monitoring, regular review of data)
n Production of information (presentation of

findings, data quality, qualitative data)
n Health information system resources (electronic

health management information systems,
organizational structure, training)

Key Implications
n Health system researchers should consider how

these factors may apply in the field to build a
stronger evidence base for how to effectively
translate information drawn from health service
delivery indicators into improvements in primary
health care service delivery.

n Program managers, district level staff, health
facility managers, and health care workers should
consider what support they need to use available
data to improve decision making at the local level
and their role in advocating for improved health
service delivery in their communities.

ABSTRACT
Background: Health service delivery indicators are designed to
reveal how well health services meet a community’s needs.
Effective use of the data can enable targeted improvements in
health service delivery. We conducted a systematic review to
identify the factors that influence the use of health service delivery
indicators to improve delivery of primary health care services in
low- and middle-income settings.
Methods: We reviewed empirical studies published in 2005 or
later that provided evidence on the use of health service delivery
data at the primary care level in low- and middle-income coun-
tries. We searched Scopus, Medline, the Cochrane Library, and
citations of included studies. We also searched the gray litera-
ture, using a separate strategy. We extracted information on
study design, setting, study population, study objective, key find-
ings, and any identified lessons learned.
Results: Twelve studies met the inclusion criteria. This small num-
ber of studies suggests there is insufficient evidence to draw reli-
able conclusions. However, a content analysis identified the
following potentially influential factors, which we classified into
3 categories: governance (leadership, participatory monitoring,
regular review of data); production of information (presentation
of findings, data quality, qualitative data); and health information
system resources (electronic health management information sys-
tems, organizational structure, training). Contextual factors and
performance-based financing were also each found to have a
role; however, discussing these as mediating factors may not be
practical in terms of promoting data use.
Conclusion: Scant evidence exists regarding factors that influence
the use of health service delivery indicators to improve delivery of
primary health care services in low- and middle-income coun-
tries. However, the existing evidence highlights some factors that
may have a role in improving data use. Further research may
benefit from comparing data use factors across different types of
program indicators or using our classification as a framework for
field experiments.

BACKGROUND

Many countries around the world have developed
monitoring and evaluation (M&E) systems to bet-

ter understand the health of their populations and the
effectiveness of their health programs. These systems
are intended to capture information about health service
delivery to inform howwell primary health care services
respond to the health needs of a country’s population.1,2

Typically, this is achieved through a series of health
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service delivery or performance indicators that
form part of a broader M&E framework.1–3

The need for M&E has largely been driven by
the need for an accountability mechanism in the
health system as well as a renewed emphasis on
meeting global reporting requirements due to the
advent of theMillenniumDevelopment Goals and
the Sustainable Development Goals.1 Numerous
organizations and national governments have de-
veloped guidance documents to support develop-
ment and implementation of M&E activities,
including those published by the World Health
Organization (WHO), the United Nations Develop-
ment Programme, and the World Bank.1,4–6 M&E
and its component indicators also play a role in con-
tinuous quality improvement, which is grounded by
a “datause culture” that promotes theuseof evidence
to inform decisionmaking.7,8

Health service delivery is the operational end
point of the health care system, encompassing the
provision of a range of services to promote health
in individuals that ultimately lead to positive
health outcomes in populations.9,10 Health service
delivery indicators are designed to leverage the in-
formation obtained through routine data collec-
tion to gain greater insights into health services
and their capacity to meet the needs of the com-
munity. Findings from health service delivery
indicators can then be used to drive targeted
improvements in health services.1,2 However, the
success of this process depends in part on how ef-
fectively the indicators are used to generate action
where change is needed.

The practice of measuring health system per-
formance against a series of context-specific indi-
cators has long been established. The concept of
leveraging data or findings from analyses of a set
of indicators to improve health system perfor-
mance (collectively referred to as “data use” or
“data-driven quality improvement”) has drawn
some attention in the literature.11–15 The evidence
on ways in which data use can be enhanced in
practice has mostly focused on vertical programs
such as immunization and HIV programs,15–18

rather than having used a horizontal system per-
spective. However, one broad framework that has
received attention in the literature is the Perfor-
mance of Routine Information System Manage-
ment (PRISM) framework, which incorporates
the concept of data use into its assessment tools.19

The framework groups determinants of routine
health information system (RHIS) performance
into 3 categories—technical, behavioral, and orga-
nizational factors. The PRISM framework was
developed as a theoretical approach, which has

since been tested and validated in a range of set-
tings.19–23 To our knowledge, there has been no
comprehensive review of practical strategies that
can be employed to promote data use at the pri-
mary care level of the health system, across all
services.

The purpose of our systematic review was to
analyze the current literature to identify what fac-
tors influence the use of health service delivery
indicators to improve delivery of primary health
care services in low- and middle-income coun-
tries. Specifically, we focused on the factors that
serve as barriers or enablers for national and sub-
national health authorities to use health service
delivery indicators in taking action to improve de-
livery of primary health care services in low- and
middle-income countries.

METHODS
This systematic review was conducted in line with
the Preferred Reporting Items for Systematic Re-
views andMeta-Analyses (PRISMA) guidelines.24

Health Service Delivery Indicators
Health service delivery is often described by
referencing the type of care (e.g., health promo-
tion, disease prevention, treatment, rehabilitation,
palliative care) or the context of the care setting
(e.g., ambulatory, primary care, in-patient care).9

For the purposes of our review, a health service
delivery indicator is a type of health system per-
formance indicator that is produced routinely
and focuses on the operational end point of the
health system. To answer the research question,
we adopted a broad interpretation of “use of
health service delivery indicators” by incorporat-
ing key terms into our search strategy to reflect
the concept of routinely collected health services
data such as service delivery indicators, perfor-
mance indicators, implementation of M&E sys-
tems, and data use. At its core, the research
question is about the relationship between infor-
mation and its impact on health care delivery,
and broadening the scope of the search strategy
captures the wide variation of terminology in
the literature.

Search Strategy and Selection Criteria
We systematically searched 3 databases (Scopus,
Medline, and the Cochrane Database of System-
atic Reviews) and undertook a Google Advanced
Search (first 300 citations, using privacy mode)
onMarch 21, 2020. These databases were selected
because they are highly regarded in the field of

Weexploredwhat
factors influence
the use of health
service delivery
indicators to
improve delivery
of primary health
care services in
low- andmiddle-
income countries.

At its core, our
research question
is about the
relationship
between
information and
its impact on
health care
delivery.
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health systems research. The search terms used
were constructed into 3 syntaxes to capture em-
pirical evidence at the primary care level of the
health system: (1) [“service delivery indica*” OR
“performance indica*”] AND [“health care” OR
“health system”] AND [community OR “primary
health care” OR “primary care” OR decentrali?ed
OR “periph* health cent*”]; (2) [“monitoring and
eval*” AND “implement*”] AND [“health care”
OR “health system”] AND [communityOR “prima-
ry health care” OR “primary care” OR decentrali?
ed OR “periph* health cent*”]; and (3) “data*”
AND [“information culture” OR “information man-
agement” OR “decision?making”] AND [“health
care”OR “health system”].

A separate strategy was developed to search
the gray literature to capture reports published
online by national governments or nongovern-
mental organizations. Such reports were consid-
ered likely to contain valuable insights in the use
of health service delivery indicators, but they
would not have been identified through searching
academic databases alone. The strategy for search-
ing the gray literature using Google Advanced
Search was adapted from another systematic re-
view by Graham et al.25 The search terms for “all
these words” were data use, monitoring, evalua-
tion, indicators, and performance. These search
terms were combined with the following “exact
phrases”: health service delivery, primary health
care, and primary care. We also directly searched
websites of organizations associated with develop-
ment assistance including Measure Evaluation;
UK Department for International Development;
German Office for International Development (GIZ);
European Commission–International Cooperation
and Development; Japan International Cooperation
Agency; and theWHOAlliance for Health Policy and
Systems Research. Citations identified through the
gray literature search were required to meet the
same inclusion and exclusion criteria as those from
the databases.

All searches were limited to publication dates
between 2005 and present. This timeframe was
selected because the first decade of the 2000s
marked the beginning of sustained momentum
in the development of health information
systems and health care quality indicators
globally.26–28

We manually reviewed reference lists of the
systematic reviews within the field of health sys-
tems research (rather than those assessing direct
interventions) that were set in low- and middle-
income countries, to identify eligible studies for
inclusion in the full-text review. The reference

lists of all included studies were also searched for
further eligible studies.

Studies from both the peer-reviewed and gray
literature were eligible if they contained empirical
evidence on the use of routinely collected health
services data in assessing health care quality at
the primary care level. The inclusion criteria also
required that studies be available in full text and
in English. Studies that were set in high- or
upper-middle income countries, according to the
World Bank Country and Lending Groups,29 at the
time the study was published were excluded.
Studies that did not contain empirical evidence
and only canvassed a theoretical discussion of the
use of routinely collected health services data
were excluded.

Two reviewers independently screened all
titles, abstracts, and full-text articles according to
the inclusion and exclusion criteria. Differences
were resolved by consensus. Where findings of a
particular study were reported across 2 papers,
only the most comprehensive was selected for
full-text review.

Data Extraction
For each included study, we extracted informa-
tion on the study design including setting, study
population, and study objective. Key findings
relating to the use of routinely collected health
services data were also extracted, as well as any
identified lessons learned that had potential to
provide insights into the research question.
Only those findings and lessons learned that
addressed the research question by describing
factors that influenced the use of routinely col-
lected health services data were extracted and
synthesized for analysis.

Quality Assessment
We used the Mixed Methods Appraisal Tool
(MMAT) (v-2018, McGill University, Montreal
Canada)30 to undertake a quality assessment. The
MMAT was chosen as the framework to assess
quality due to its flexibility in assessing different
types of empirical studies. Two reviewers inde-
pendently appraised each of the included studies.
We adopted a similar approach to Burnett et al
(2018) and classified studies according to the
following31:

� High quality, if more than 90%of the relevant
criteria were met

� Medium quality, if between 60% and 90% of
the relevant criteria were met

Factors That Influence Data Use to Improve Health Service Delivery www.ghspjournal.org

Global Health: Science and Practice 2020 | Volume 8 | Number 3 568

http://www.ghspjournal.org


� Low quality, if between 30% and less than
60% of the relevant criteria were met

� Very low quality, if less than 30% of the rele-
vant criteria were met

We did not undertake an individual assess-
ment of bias for each of the included studies be-
cause of the qualitative design of our review.

Data Analysis
Themes were derived by undertaking a content
analysis of extracted data. Identified themes were
considered an enabler if they supported, facilitat-
ed, or improved the use of routinely collected
health services data to take action to improve ser-
vice delivery. They were considered a barrier
if they restricted, constrained, or prevented this
process.

RESULTS
We identified 7,393 articles through the peer-
reviewed literature search and an additional
289 records from other sources. After the removal
of duplicates, 7,340 articles remained and were
screened based on their title and abstract. Of these
articles, 7,321 were excluded.We assessed 19 full-
text articles for eligibility, of which 7 articles were
excluded because there were no outcomes relat-
ing to use of health services data (n=6) or the
study design presented only a theoretical discus-
sion (n=1) (Figure). We identified a total of 12
records from database searches and other
sources that met the inclusion and exclusion cri-
teria. No un-published or in-process studies
were identified. An additional 6 reports meeting
the inclusion criteria were identified through
the manual gray literature search; however, be-
cause all 6 reports were from the same source

FIGURE. Screening Process Used for Systematic Literature Review of Evidence on Use of Health Service Delivery
Data at the Primary Care Level in Low- and Middle-Income Countries
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(Measure Evaluation), they were analyzed sepa-
rately due to bias concerns.

Study Designs
Themajority of the studies thatwe identified had a
cross-sectional design and were conducted in a
range of settings. Our sample included a study
based in a subnational area of Nigeria32; a study
on a national level in Afghanistan that analyzed
changes in health system performance over a
5-year period33; a study based in 3 districts of
Cambodia reporting on implementation of an
initiative centered around performance-based fi-
nancing34; a study based in a subnational area of
India that evaluated a well-established health
management information system35; and an
evaluation based in Côte d’Ivoire assessing
change in quality, availability, and use of data
following an intervention that aimed to improve
RHIS performance.36 In addition, there was 1
randomized controlled trial set in Uganda that
examined the effectiveness of a community
monitoring intervention by comparing commu-
nities that received the intervention with
communities that did not.37 The remaining
identified studies were either case studies or
qualitative studies that were set in Afghanistan,
Cambodia, Kenya, Mozambique, Zambia, Rwanda,
and Uganda38–43 (see Supplement for a summary of
findings).

A range of recurring themes emerged from
the included studies on data use in practice at
the primary care level and the associated factors
that enhanced the response to findings from
health service delivery, performance indicators,
or from M&E activities. Each of these is de-
scribed in Table 1.

A manual search of the gray literature found
6 reports from Measure Evaluation that met the
inclusion criteria. Given that these reports were
from a single organization, we present the findings
from these papers separately in a secondary gray
literature analysis.

Quality Assessment
According to the MMAT quality assessment,
most of the studies selected for inclusion in the
systematic review were medium quality (n=6),
with only 2 being assessed as high quality. The
studies identified through the review occupy
the lower levels of the evidence hierarchy. Only
1 study had a specified control group and an in-
tervention group as part of the design (a ran-
domized controlled trial), which is the most

robust design for comparing strategies that en-
hance data use.

Analysis—Peer-Reviewed Literature
Leadership
Leadership and the role of active engagement from
senior management was highlighted across multi-
ple included studies as a feature associated with
strengthened M&E capacity and facilitating uptake
at the local level.33,34,38,40,41 The concept of leader-
ship is itself nuanced and difficult tomeasure and is
represented slightly differently in each of the stud-
ies. In the study by Holvoet and Inberg,38 which
compared Rwandan and Ugandan health systems,
there was evidence demonstrating the role of lead-
ership in both countries. In Rwanda, strong leader-
ship was identified as a contributing factor in
situations inwhich evidencewas used to effectively
remedy an issue. Effective governance and strong
linkages between processes for planning and M&E
were also found to be important factors.38 In
Uganda, a biannual meeting with ministers and
permanent secretaries, in which health sector per-
formance is reviewed and discussed, was shown to
improve interest in data quality and use.38

Similarly, in another study that was also based in
Uganda, Kananura et al41 observed that involve-
ment of management at a local level (health dis-
trict leaders, health facility managers, and
subcountry leadership team) in planning and
M&E processes strengthened managers’ capacity
to use available data to advocate for change. In
Cambodia, Khim et al34 compared service deliv-
ery across 3 districts during the same time period
and attributed the success of the highest perform-
ing district to strong leadership and management
capacity within the district (managers were per-
ceived to objectively undertake performance
monitoring). While these 3 studies present
insights into leadership and data use, their quali-
ty was determined to be low or very low. An ear-
lier study by Jacobs et al,40 which was also set in
Cambodia, found that improvements in aggregat-
ed performance by all health facilities occurred
when the district health technical advisory team
became more actively involved, highlighting the
role of active engagement from senior manage-
ment. Edward et al33 compared service delivery
over a 5-year period across most districts in
Afghanistan and likewise observed that leader-
ship, specifically the use of “champions,” was an
important factor in the successful uptake of a
Balanced Scorecard (BSC) as a performance
management tool. These studies were of medium
and high quality, respectively. Overall, these
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findings suggest that engaged leadership serves
as an enabler for using data on health service
delivery, in the form of indicators or M&E find-
ings, to drive action in health service delivery
improvement.

Participatory Monitoring
Other studies explored the concept of community or
participatory monitoring to varying degrees.36,37,39,41,43

A community monitoring intervention formed the
cornerstone of Björkman and Svensson’s study37

based in Uganda. They found that community
monitoring, through dissemination of a report
card followed by a series of meetings and joint ac-
tion planning between the community and health
facilities, led to improvements in service utilization
and health outcomes. This medium-quality study
was the only randomized study with an interven-
tion and control group selected for inclusion in
our systematic review. In another medium-quality
study, which was based in Côte d’Ivoire, Nutley et
al36 evaluated the impact of a comprehensive data

TABLE 1. Summary of Content Analysis on Factors That Influence Data Use To Improve Health Service Delivery in Low- and Middle-
Income Countries

Reference and Location

Peer-Reviewed Literature Analysis
Gray Literature

Analysis

Leadership
Participatory
Monitoring

Presentation
of Findings

Data
Quality

Qualitative
Data

Electronic
HMIS

Organizational
Structure

Contextual
Factors PBF

Regular
Reviewa Traininga

Peer-reviewed literature analysis

Björkman and Svensson37 –
Uganda

X

Chukwuani et al32 – Enugu State,
Nigeria

X

Edward et al33 – Afghanistan X X

Edward et al39 – Afghanistan X X

Holvoet and Inberg38 – Rwanda
and Uganda

X X X X X

Jacobs et al40 – Kirivong
Operational Health District, south
east Cambodia

X X

Kananura et al41 – 3 districts in
eastern Uganda

X X X X X

Khim et al34 – Cambodia X X

Krishnan et al35 – Ballabgarh, India X X

Nutley et al42 – Kenya X X

Nutley et al36 – Côte d’Ivoire X X X X X X

Wagenaar et al43 – Mozambique,
Rwanda, and Zambia

X X X

Gray literature analysis

Afe et al44 – Nigeria X X X X X

Anasel et al46 – Tanzania X X X X X

Li et al45 – Tanzania X X X

MEASURE Evaluation47 – Mali X

MEASURE Evaluation48 – Kenya X X X X X

Millar et al49 – Kenya X X X

Abbreviations: HMIS, Health Management Information System; PBF, performance-based financing.
a Identified as potential factors following gray literature analysis.

Findings suggest
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leadership serves
as an enabler for
using data to
improve health
service delivery.
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use intervention. They used dichotomous indica-
tors to assess data use and found it had improved
over a 4-year period. The successful intervention
incorporated different platforms (e.g., quarterly
forums and working groups) to engage a range of
stakeholders from data producers to data users.36

A high-quality study by Edward et al39 also found
that participatory monitoring led to positive out-
comes, including increased ownership and ac-
countability among those engaged in the process,
improved community awareness of rights in
accessing health services, and improved service uti-
lization. However, the authors emphasized the im-
portant role of facilitation in meetings between
community members and health providers to bal-
ance their respective demands.39 A similar finding
was observed by Kananura et al,41 who found im-
proved engagement from the community and
health services management staff in response to
participatory monitoring processes designed to
monitor implementation of an antenatal care proj-
ect. Yet the process was only maintained in the
presence of the project team, suggesting challenges
exist in ensuring long-term sustainability. Further,
the study byWagenaar et al,43whichwas conducted
at a system level across 3 countries, observed that
shared responsibility of data interpretation and col-
laborative performance review promoted a culture
of data use. Both the Kananura andWagenaar stud-
ies were of low quality. All of these findings indicate
that participatory (or community) monitoring may
serve as an enabler in facilitating the use of health
service delivery indicators.

Presentation of Findings
More specifically, in terms of presentation of indi-
cator findings, the 2 studies from Afghanistan and
1 study from Kenya provided evidence that data
visualization can be used effectively as a perfor-
mance management tool when combined with
leadership and community participation.33,39,42

The earlier study by Edward et al33 reviewed per-
formance trends in 28 of 35 provinces over a
5-year period using a BSC, which served as a
means of integrating key performance indicators
with benchmarks that align with strategic goals in
a range of domains. It was found to be a successful
way of assessing and improving health service de-
livery, although a need for design changes to en-
sure continued relevance over time was noted.33

A later study by Edward et al39 examined the fea-
sibility of a variation of the BSC, the Community
Scorecard (CSC). A CSC is similar to the BSC, but

it seeks community perceptions as part of the anal-
ysis and targets the local health care context.
Unlike the earlier study by Edward et al,33 which
was set in 28 provinces, the study by Edward et
al39 was set in 3 provinces. The authors found
that the CSC has potential as a mechanism for en-
hancing social accountability for quality of care in
primary health care facilities, although the CSC
development process required strong facilitation
by the research team.39 Both studies were deter-
mined to be high quality. In addition, another
type of data visualization, the District Health
Profile (DHP) tool, was examined by Nutley et
al42 in Kenya and found to be effective in facilitat-
ing decision making at the district level. The
authors suggested that the factors leading to its
successful implementation included the tool’s fo-
cus on programmatic questions (rather than a
long list of indicators) to meet specific information
needs of the district and the use of existing tech-
nology. Commonly cited barriers among their
respondents were a lack of computers and other
office equipment such as printers and an underly-
ing lack of value placed on data.42 This study was
found to be of medium quality. These findings
show that the presentation of findings can en-
hance health service responsiveness to data, al-
though measures need to be taken to ensure
ongoing relevance to the given context and avail-
ability of appropriate tools. As such, the presenta-
tion of findings may serve as a barrier or an
enabler depending on the process used to develop
the design.

Data Quality
The reliability of routinely collected health ser-
vices data may affect its use according to 4 of the
papers included in our systematic review.36,38,42,43

A low-quality study by Holvoet and Inberg38 iden-
tified poor data quality as a reason for low levels of
data use in Uganda. This study described a self-
perpetuating cycle in which limited use of data af-
fected the motivation of health facility staff to
improve data quality, which then further rein-
forced the low use. In contrast, Nutley et al42

found that implementation of a data visualization
tool in Kenya resulted in improvements in data
quality even though the primary purpose of the
tool was to improve program monitoring to make
informed service delivery decisions. This outcome
was attributed to the tool helping users identify
discrepancies in the data, which could then be cor-
rected.42 In a separate study by Nutley et al,36 a
data use intervention in Côte d’Ivoire that

The presentation
of findings can
enhance health
service
responsiveness to
data, but
measures need to
be taken to ensure
ongoing
relevance to the
context and
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appropriate tools.
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included PRISM assessments and periodic data
quality audits was found to be successful in im-
proving data use. Both studies weremedium qual-
ity. Similarly, Wagenaar et al43 advocated for the
introduction of data quality assessments as part of
any intervention designed to improve data use.
They explained that such assessments promote
data use in 2 ways: by ensuring confidence in the
data, and by showcasing that change is possible
through collective effort.43 However, this was
found to be a low-quality study. While improving
data quality is typically perceived as a goal in itself,
these findings suggest that data quality is linked to
data use. They also suggest that high-quality data
may serve as an enabler to facilitate use of health
service delivery indicators.

Qualitative Data
Qualitative data played a role in supporting quan-
titative findings in 2 of the included studies.32,41 A
study by Chukwuani et al32 in Nigeria assessed pri-
mary health care operations, using a mix of data
collection methods. Qualitative audits of primary
health care facilities were found to be valuable in
uncovering operational problems because respon-
dents were more pragmatic than in the question-
naire about their needs. For example, results
from the staff questionnaire suggested that
respondents had knowledge of operational plans
and the activity schedule, yet the qualitative audit
revealed that their knowledge was limited to im-
munization activities. Interestingly, the commu-
nity sample did not have a similar difference, and
the authors proposed that a community question-
naire alone could provide sufficient information
on its perspective of primary health care opera-
tions.32 The authors concluded that assessment of
primary health care using quantitative data pro-
vides valuable information for planning, while
qualitative data provide valuable information
for understanding effective operations manage-
ment.32 This study was found to be of medium
quality. A more recent study by Kananura et al,41

which supported these findings, observed that us-
ing both qualitative and quantitative data and
discussing the results with a diverse group of
stakeholders allowed deeper exploration into un-
anticipated or complex issues. However, this study
was found to be of very low quality. These findings
suggest that qualitative data represent an enabler
for using data to improve health service delivery,
when they are part of a broader data collection
strategy.

Electronic Health Management Information
System
The use of an electronic health management infor-
mation system (HMIS) was captured by 2 of the in-
cluded studies.35,36 An evaluation of the electronic
HMIS was undertaken in Ballabgarh, India, by
Krishnan et al.35 The authors found that health
workers perceived the electronic HMIS as a useful,
time-saving means to improve service delivery
through development of a monthly work plan based
on available data. The authors also found that pro-
gram managers perceived the electronic HMIS as a
better tool for monitoring, supervision, and data
management.35 These findings are consistent with
those of Nutley et al,36 who evaluated a data use in-
tervention in Côte d’Ivoire that included implemen-
tation of monthly reports from an electronic HMIS
at the facility level of the health system.36 Both stud-
ies were found to be of medium quality. While an
electronic HMIS may have the potential to serve as
an enabler, in isolation it may be considered as a nec-
essary but insufficient way to enhance the use of
health service delivery data to promote health service
delivery improvements.

Organizational Structure
Few of the included studies identified staffing
arrangements as a strategy to improve data
use.36,38,43 The study by Holvoet and Inberg38 re-
ferred to a specific position at the local level to sup-
port M&E activities. These authors identified that
appointment and training of data managers in
health centers in Rwanda strengthened the local
M&E capacity.38 However, this study was found
to be low quality. The data use intervention found
to be successful by Nutley et al36 also included
M&E-specific positions, and it was determined to
be a medium-quality study. The intervention also
included additional support for staff such as a lead-
ership program and development of supervision
guidelines and data management manuals.36

Wagenaar et al43 proposed a different perspective
by stating that data use interventions should focus
on system-wide activities, such as mentoring and
supervision and action-planning across all health
system actors, rather than on individuals. This
study was low quality. These findings point to
skilled staff as a possible enabler in supporting the
use of health services data to drive change in deliv-
ery of health services, although their success may
be context specific.

Contextual Factors
Two of the included studies noted that contextual
factors such as local politics and available re-
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sources affected the local capacity to respond to
findings from indicators or M&E activities, both
positively and negatively.34,41 These issues are of-
ten deeply entrenched in the local culture. While
recognizing that these factors can be influential is
important, little can be done in practice to pro-
mote or mitigate their impact in the short to medi-
um term.

Performance-Based Financing
Performance-based financing (PBF) is a clear ap-
plication of health service delivery or performance
indicators designed to provide improvements in
service delivery through financial incentives for
health care providers. The implementation of PBF
intersectswithM&E activities. The study by Jacobs
et al40 in Cambodia found that the use of perfor-
mance management in the form of PBF contribut-
ed to maintaining a consistent level of health
service delivery during a major period of transi-
tion. They also found that effective implementa-
tion was associated with leadership and was
contingent on the M&E activities being undertak-
en by an independent body.40 Furthermore,
Holvoet and Inberg38 found that PBF reinforced
the value of data use at the local level. These find-
ings suggest that PBF could be an enabling factor
in the use of data for improvement in health ser-
vice delivery. However, it would not be imple-
mented as a strategy to improve data use in
practice, so it is not useful to consider it a mediat-
ing factor in the context of our research question.

Analysis—Gray Literature
Papers identified through the manual gray litera-
ture search were all from the organization
Measure Evaluation. These papers formed the ba-
sis of a secondary analysis that was conducted
separately from the primary analysis of peer-
reviewed literature to minimize the risk of bias. If
included in the primary analysis, these papers
would have constituted a third of the studies and
could have influenced the results. In addition,
each paper represents an evaluation of a Measure
Evaluation project, by Measure Evaluation. While
each was subjected to MMAT quality appraisal,
this framework does not accommodate questions
of independence of the evaluation.

Six reports across 4 countries—Nigeria, Tanzania,
Mali, and Kenya—met the inclusion criteria.44–49

According to the MMAT quality assessment, most of
the studies selected for inclusion in the gray literature
analysis were of high quality (n=3), with only 1 being
assessed as low quality.

Themajor themes identified across the gray liter-
ature reports included leadership,44–46,48 electronic
HMIS,44,46,47,49 regular reviews of the data,45,48,49

and training in data use.44–46,48 This adds weight to
the evidence for the role of leadership and electronic
HMISs identified in the primary analysis and intro-
duces 2 new potential themes—regular review and
training. The gray literature reports also provide
evidence to support participatory monitoring,46,48

presentation of findings,48,49 and data quality44,46 as
factors in promoting data use. In contrast, the gray
literature reports do not provide evidence to support
the themes of qualitative data or organizational
structure; however, this does not diminish the value
of these established themes.

Regular Review
Regular review of program data emerged as a pos-
sible factor from the gray literature analysis, and it
was subsequently identified as a theme across
papers in both analyses. In the analysis of peer-
reviewed studies, regular review as a mediating
factor in data use was interdependent on other
factors, including participatory monitoring or pre-
sentation of findings. Consequently, regular re-
view was overshadowed as a standalone theme.
Regular data reviews outlined in the gray litera-
ture analysis included periodic meetings specifi-
cally to understand the data and discuss program
performance,45,48,49 technical working groups,48

and stakeholder forums.48 These findings from
the gray literature analysis suggest regular data re-
view is an underlying factor, and perhaps a neces-
sary or sufficient condition, that may potentially
contribute to the use of health service delivery
indicators.

Training
The role of training and capacity-building activi-
ties in data use emerged as an independent theme
from the gray literature analysis. Although it did
not feature strongly in the primary analysis, it is
broadly linked to the theme organizational struc-
ture, whichwas prominent. The evidence suggests
that the relationship between data use and train-
ing is straightforward—training in data use facili-
tated staff use of data at the local level,36,44,45 and
conversely, an absence of training was cited as a
barrier to data use.46 The analysis by Measure
Evaluation48 in Kenya found that capacity-
building activities, which may be considered an
extension of training by incorporating ongoing
technical assistance and mentoring, resulted in an
increased appreciation and ownership of data
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being used in decision making. This finding sug-
gests that capacity-building activities may have a
broad-er reach, facilitating cultural change rather
than just an advancement of the technical skillset.
Regardless, investment in staff professional devel-
opment in data use may be an enabler for using
health service delivery indicators.

Classification of Influential Factors on Data
Use
The factors identified from our analyses may be
grouped into categories to facilitate further discus-
sion and research.We propose 3 groupings: gover-
nance, production of information, and health
information system resources (Table 2). PBF and
contextual factors have been excluded from the
classification because they do not represent medi-
ating factors that can be adapted in the short to
medium term in practice.

DISCUSSION
We identified 12 published studies and 6 reports
from a range of low- andmiddle-income countries
that provided empirical evidence on factors that
influence the process of using health service deliv-
ery indicators to improve delivery of primary
health care services. The low number of studies
meeting our inclusion criteria suggests that this
area of research has received little attention, mak-
ing it difficult to draw reliable conclusions. Most of
the influential factors identified in this setting
appeared to serve as enablers. These included the
role of leadership in facilitating the use of indicator
findings at a local level, participatory (or commu-
nity) monitoring, presentation of findings, data
quality, qualitative data, electronic HMIS, and or-
ganizational structure. Regular review of data and
training in data use may also have roles to play as
independent factors, however, supporting evi-
dence is less clear. The influential factors were
grouped into 3 categories for further discussion:
governance, production of information, and
health information system resources (Table 2).

Contextual factors and PBF were each found to
have a unique relationship with the use of health
service delivery indicators, but they may not be
practical to discuss as mediating factors in terms
of promoting data use.

Governance
The studies in our systematic review that discussed
the role of leadership referred to engagement of
health service managers and senior executives in
the planning and evaluation processes at the local
level.33,34,38,40,41 The importance of leadership in
the context of effective health services manage-
ment is widely acknowledged,50–54 so it is not sur-
prising that strong leadership may be an enabling
factor in promoting use of service delivery indica-
tors. However, the challenge lies in understanding
the ways in which leadership capability can be
strengthened. Much of the existing literature on
leadership in the health sector is focused on indivi-
duals. There is scope to undertake more multi-
level analyses that consider different team and
organizational factors.54–56 One report by the
Alliance for Health Policy and Systems Research
examined participatory leadership as a strategy
for improving health systems.54 The report pro-
posed that participatory leadership draws on the
collective strength of different actors across the
health system that can have a stabilizing impact
(reduces vulnerability to actions of individual lea-
ders) or a disruptive impact (challenges the status
quo as needed).54 This concept aligns with the
studies identified in our review that highlight
multilevel engagement as a form of strong
leadership.

The terms community monitoring and partici-
patory monitoring are used interchangeably and
are both forms of social accountability. Social ac-
countability is described by Hamal et al57 as “the
mechanisms that citizens can use to hold the state
and service providers to account for their actions.”
Some evidence supports the use of social account-
ability mechanisms, such as participatory monitor-
ing, to promote quality improvement, particularly

TABLE 2. Classification of Influential Factors on Data Use to Improve Health Service Delivery

Governance Production of Information Health Information System Resources

� Leadership
� Participatory monitoring
� Regular reviewa

� Presentation of findings
� Data quality
� Qualitative data

� Electronic HMIS
� Organizational structure
� Training (in data use)a

a Factors identified through gray literature analysis.
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at the local level of the health system, although
their impact can vary depending on the interven-
tion and/or the context.57–61Our systematic review
identified 4 papers that cite participatory processes
that led to positive results. Of note, is the field ex-
periment conducted by Björkman and Svensson,37

which investigated community monitoring in
Ugandan communities. A follow-up study was
conducted 4 years later, and the authors found
that the improvements in health care delivery and
health outcomes had been sustained in the inter-
vention group that had received the community
monitoring support, compared with the control
group.61 The follow-up study also included a com-
parison of 2 types of participatory interventions—
one with joint action planning alone and the other
with joint action planning combined with the dis-
semination of a report card on staff performance.
The findings show that the intervention group that
included the report card was more effective.61 This
outcome suggests that community monitoring ac-
tivities can serve as amechanism to promote action
in response to service delivery indicators. This ap-
proach to accountability may be particularly valu-
able in settings where government officials are
considered ineffective at responding to their own
data.

Production of Information
Our review identified 3 studies that examined
3 different platforms for presenting the findings
drawn from monitoring data and service delivery
indicators, the BSC, the CSC, and the DHP tool.
The literature around BSC and CSC scorecards
suggests that CSC is an extension of the BSC,
which engages the community and is also per-
ceived as a social accountability mechanism (see
previous section on participatory monitoring).
Unlike the DHP tool, whichwas developed as a na-
tional solution to support district health data inte-
gration in Kenya,42 there is evidence to support
effective use of both the BSC and CSC in other set-
tings, outside Afghanistan, including high-income
countries.62–65 With the advent of electronic
HMISs, the opportunities to develop data visuali-
zations such as scorecards and dashboards have
grown as has the capacity to measure system
logins and data use by health staff. A recent “real-
ist” review of immunization data use undertaken
by PATH16 found moderate-certainty evidence
that decision support tools such as dashboards
may improve data use. It also found that such tools
are most effective when integrated with estab-
lished data review and decision-making processes

and other forms of feedback such as supportive
supervision.16

In the studies identified by our review, data
quality could be credited with contributing to im-
provement in the use of health service delivery
data, at least in part. While each study proposed
an explanation to account for the relationship, it
is unclear if the link is due to staff motivation,
reassurances in data accuracy, or another factor
related to the specific setting of our research ques-
tion. The realist review by PATH,16 which focused
on use of immunization data, indicated poor
quality may be a barrier to using data, but better
data quality does not lead to improved use.16

However, there is evidence that suggests the re-
verse: improved use of data may improve data
quality.16,66,67

Numerous guidance materials, such as those
published by WHO, the World Bank, and the
United Nations Development Programme, have
advocated for the use of qualitative data as part
of a mixed methods design for M&E activi-
ties.1,4,6,68,69 The literature also contains many
examples of qualitative data being used as part of
mixed methods design for M&E activities.70–73

The rationale for using qualitative data is to im-
prove data validity, reliability, and credibility.68,69

Health Information System Resources
Health information systems form one of WHO’s
building blocks and are considered a key part of
governance functions.53 Electronic HMISs are an
efficient tool to serve this function and offer nu-
merous advantages to other systems by ensuring
data is quality checked at entry; however, they
alone do not ensure data quality and use.7,74–76

Our review found mixed results in terms of orga-
nizational structures to facilitate use of health
service delivery data, with 2 studies proposing spe-
cific M&E positions and 1 study advocating for
investments in system support structures rather
than individuals. In terms of improving M&E ca-
pability at the local level, the literature has tended
to focus on health workers and the importance
of feedback mechanisms, supportive supervision,
and training in data quality and use, rather than in-
vestment in additional trained staff.7,14,16,66,75,77–79

This focus is consistent with our gray literature
analysis, which identified training as a potential
mediating factor in and of itself.

PBF is a supply-side provider payment mecha-
nism that uses financial incentives to motivate
individuals and organizations.80 Although the
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concept gained momentum during the early
2000s, particularly in African nations,81 its effec-
tiveness in promoting accountability and health
system responsiveness versus the impact of unin-
tended consequences is debated.80–82 Evidence is
mixed on the effectiveness of PBF in improving
health worker performance, service utilization,
and health outcomes.83–92 In addition, some evi-
dence highlights the unintended consequences of
PBF, such as supplier-induced demand and data
manipulation. 83,84,93 The 2 papers identified in
our reviewhighlight the central role ofM&E activ-
ities as part of implementation of PBF and suggest
that PBF reinforces the value of M&E activities.
This concept was also highlighted in a review on
PBF by Meessen et al.81 However, in practice this
phenomenon should be perceived as an unin-
tended consequence of PBF because it is impracti-
cal to consider the reverse (i.e., PBF as amediating
factor to promote the use of data).

We propose a classification of influential fac-
tors identified from our review that may promote
the use of health service delivery indicators in our
specific setting: governance, production of infor-
mation, and health information system resources.
This classification could be used to structure fur-
ther work in this space. While our systematic re-
view has identified potential mediating factors at
the primary care level of the health system, it is
also worth considering the role of system-level
approaches to promoting improvements in data
use. PRISM assessments (which include data use
as part of their framework) have featured in the
literature and have been used as an impetus to
strengthen RHIS broadly in a range of settings.19–23

Another approach is human-centered design (HCD)
although it has featured less prominently.94,95 The
HCDapproach centers arounduser needs and applies
design thinking principles such as prototyping.96

Recent years have seen the introduction of data use
partnerships, which aim to build a sustained data
use culture. These partnerships are based on a theory
of change model that hypothesizes better data and
regular data usewill create a data use culture, leading
to better decisions and improved health outcomes.97

The work is funded by the Bill and Melinda Gates
Foundation, has been implemented in countries
such as Tanzania and Ethiopia using partnerships
with local stakeholders, and is in line with the HCD
approach.98,99

Limitations
The main limitation of this review concerns the
search strategy. We hypothesized that potentially

valuable information is contained in evaluation
reports that are published in the gray literature
on websites of government agencies or nongo-
vernmental organizations. However, identifying
an appropriate methodology that would capture
such reports was challenging. During the design
phase of this systematic review, different strategies
were tested using gray databases and deep web
search engines. However, their results could not
be repeated for our setting. As such, we decided
to opt for a simplified approach using a standard
search engine (Google Advanced Search) in priva-
cy mode. Using this approach, no reports were
identified that met the inclusion criteria. We also
manually searched websites and identified reports
thatmet the inclusion criteria from a single source.
To manage the risk of bias we adopted a 2-tier ap-
proach to our analyses so the reports that were not
published in the peer-reviewed literature were
treated as supplementary information, which limit-
ed their capacity to distort the results. The search
strategy applied limits to the setting (studies in
high-income countries were excluded) and primary
care level of the health system. While we
acknowledge that some observations in high-
income countries could likely be applied to low-
and middle-income settings, in the interest of
responding to the research question, we chose to
adopt a narrow scope. This decision may have ex-
cluded some studies that shouldhave been included.

Results may also have been limited by the
naming conventions of health indicators. For ex-
ample, indicators reporting on an immunization
program may be recorded in the database as im-
munization indicators or program indicators even
though they would also fit the criteria as a perfor-
mance or service delivery indicator. Further re-
search looking into the application of service
delivery indicators may benefit from investigating
only program-specific indicators or selecting some
key programs and then comparing and contrasting
their use across different settings. Alternatively,
our classification could be used as a framework to
undertake a series of field experiments similar to
the methodology of Björkman and Svensson.37

This approach supports understanding the weight
of each factor, its relationship with other factors,
and the effectiveness of system-level approaches.

In addition, we did not undertake an objective
assessment of bias for each of the selected studies.
The broad range of studies selected for this review
meant that the MMAT quality assessment tool
was selected to accommodate such differences.
Although the MMAT did allow for some level of
assessment of bias, comprehensively assessing the
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risk of bias for each individual study was not
possible. The scope of the review may have intro-
duced a publication bias across studies. The research
question targets low- and middle-income countries;
however, due to limited research capacity in these
settings, the literature likely has an underrepresenta-
tion of studies from these settings. As such, the
experiences of low- and middle-income countries
that did not feature in the literature may differ from
those published and subsequently captured by the
search strategy. The qualitative content analyses
may have also introduced an unavoidable risk of
both selection andmeasurement bias.

CONCLUSION
Scant empirical evidence is available on how
health service delivery indicators are used to im-
prove primary health care services in low- and
middle-income countries. It is clear there is no sin-
gle known intervention that could be applied in
isolation. However, our systematic review identi-
fied some factors thatmay influence the use of ser-
vice delivery indicators in practice in low- and
middle-income settings: governance (leadership,
participatory monitoring, regular review of data);
production of information (presentation of find-
ings, data quality, qualitative data); and health
information system resources (electronic HMIS,
organizational structure, and training in data
use). Most of these factors are likely to have an en-
abling effect. Both contextual factors and PBF
were found to have a relationship with the appli-
cation of health service delivery indicators, but it is
not useful to consider these as mediating factors in
practice.

Given the narrow scope of the search strategy
applied in this review, future researchmay consid-
er undertaking a broader analysis across different
types of program indicators and comparing how
these drive change. Alternatively, one could use
the classification proposed by this review to test
interventions associated with each of the factors
in the field to better understand the interrelation-
ships and other possible dominate characteristics
that promote translation of data into improved
health service delivery at the primary care level of
the health system.
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METHODOLOGY

Mask Reuse in the COVID-19 Pandemic: Creating an
Inexpensive and Scalable Ultraviolet System for Filtering
Facepiece Respirator Decontamination
Rachel M. Gilbert,a Michael J. Donzanti,a Daniel J. Minahan,a Jasmine Shirazi,a Christine L. Hatem,a

Brielle Hayward-Piatkovskyi,b Allyson M. Dang,c Katherine M. Nelson,d Kimberly L. Bothi,a,e

Jason P. Gleghorna,b

Key Messages
n Ultraviolet germicidal irradiation (UVGI) systems

can be used to decontaminate filtering facepiece
respirators that are in short supply during the
current COVID-19 pandemic, but are costly and
scarce.

n Custom-built UVGI systems can be easily and
affordably created using common items found in
hardware stores and within research institutions.

n Health care workers and administrators should
consider this setup as a cost-effective option to
combat personal protective equipment (PPE)
shortages during the current pandemic.

n Academic institutions should consider fostering
collaborations with local health care institutions to
provide idle resources to front line health care
workers facing PPE shortages.

ABSTRACT
As the current COVID-19 pandemic illustrates, not all hospitals
and other patient care facilities are equipped with enough per-
sonal protective equipment to meet the demand in a crisis.
Health care workers around the world use filtering facepiece
respirators to protect themselves and their patients, yet during
this global pandemic they are forced to reuse what are intended
to be single-use masks. This poses a significant risk to these
health care workers along with the people they are trying to pro-
tect. Ultraviolet germicidal irradiation (UVGI) has been validated
previously as a method to effectively decontaminate these masks
between use. However, not all facilities have access to the expen-
sive commercial ultraviolet type C (UV-C) lamp decontamination
equipment required for UVGI. UV-C bulbs are sitting idle in bio-
safety cabinets at universities and research facilities around the
world that have been shuttered to slow the spread of COVID-19.
These bulbs may also be available in existing medical centers
where infectious diseases are commonly treated. We developed
a method to modify existing light fixtures or create custom light
fixtures that are compatible with new or existing UV-C bulbs.
This system is scalable; can be created for less than US$50, on
site and at the point of need; and leverages resources that are
currently untapped and sitting unused in public and private re-
search facilities during the pandemic. The freely accessible de-
sign can be easily modified for use around the world. Health
care facilities can obtain this potentially lifesaving UVGI resource
with minimal funds by collaborating with research facilities to ob-
tain the UV-C meters and UV-C bulbs if they are unavailable
from other sources. Although mask reuse is not ideal, we must
do what we can in emergency situations to protect our health
care workers responding to the pandemic and the communities
they serve.

INTRODUCTION

Health care workers (HCWs) are critical to the care
and treatment of individuals with the severe acute

respiratory syndrome coronavirus 2 (SARS-CoV-2) or
coronavirus disease known as COVID-19. In addition to
the needed beds and ventilators, personal protective
equipment (PPE), particularly filtering facepiece respira-
tors (FFRs), are essential to ensure the health and safety
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of not only trained doctors, nurses, and emergen-
cy response personnel, but also other health care
facility staff who play an important role in clean-
ing, disinfecting, and preparing spaces for patient
care. Additionally, whereas much of the focus of
HCW risk is on large hospitals and current hot-
spots that do not have access to FFRs, also called
N95 masks in the United States, the spread of
SARS-CoV-2 has also affected residential facilities
and rural clinics around the globe. These commu-
nities face additional challenges with limited
resources and larger logistical obstacles to obtain
FFRs.

At the time of publication, shipping used FFRs
to localized centers for hydrogen peroxide vapor
(HPV, also written as H2O2 vapor) decontamina-
tion was only available in very limited locations
in the United States.1–3 HPV decontamination is a
U.S. Food&Drug Administration-approvedmethod
for N95 mask decontamination, and manufacturing
and deployment of these systems is currently under-
way. However, the operational and coordination
challenges associated with even localized deploy-
ment of HPV centers for N95 decontamination are
significant. This is evidenced by contemporary
reports of HCWs being issued FFRs for continuous
(re)use over week-long time periods.4–6 Even many
months after this pandemic entered the global are-
na, many locations around the world and in the
United States are still struggling to provide adequate
PPE for HCWs and other staff at high risk.7,8

Additionally, Nebraska Medicine has initiated a
U.S. Centers for Disease Control and Prevention
(CDC) approved on-site ultraviolet germicidal irra-
diation (UVGI) decontamination system for FFR
mask decontamination.9 UVGI has been demon-
strated to be effective at quickly decontaminating
FFRs for viruses like the novel SARS-CoV-2 and for
multiple cycles of decontamination.10–12 Whereas
UVGI decontamination has important limitations as
discussed herein, these methods currently are being
deployed as emergency procedures during the
SARS-CoV-2 pandemic. The Nebraska Medicine
protocol uses an operating room UVGI decontami-
nation system for FFRmask decontamination, a sys-
tem that many smaller clinics, rural hospitals, and
residential health care facilities may not have.

We document procedures to build a similar
type of UVGI platform using off-the-shelf compo-
nents from a hardware store and UV-C bulbs that
can be obtained through online marketplaces or
from biosafety cabinets (class I, II, or III) that are
ubiquitously found throughout academic research
and industrial centers around the world. This sys-
tem is scalable; can be created for less than US$50,

on site and at the point of need; and leverages
resources that are currently untapped and sitting
unused in public and private research facilities
that have shut down during the COVID-19 pan-
demic. Health care facilities can obtain this poten-
tially lifesaving UVGI resource with minimal
funds by collaborating with research facilities to
obtain the UV-C meters and limited availability
UV-C bulbs required for UVGI treatment.

FFR DEMAND AND NEED DURING
THE COVID-19 PANDEMIC

The COVID-19 pandemic is expected to continue
to increase the burden on health care providers.
As the number of cases increase, health care facil-
ities will continue to be stretched to their limits in
terms of supplies and labor. There are 6,146 hospi-
tals in theUnited States, 5,198 ofwhich are classified
as communityhospitals; 209 are federal government
hospitals, 616 are nonfederal psychiatric hospitals,
and 123 other hospitals.13 Community hospitals are
those that can be accessed by the general public,
including short-term general and specialty hospi-
tals, and are classified as rural or urban. There are
3,377 urban community hospitals that serve ap-
proximately 106,000 square miles (about 84% of
the population), and there are 1,821 rural commu-
nity hospitals that serve approximately 3.4 million
square miles (about 16% of the U.S. population).14

These numbers do not include urgent care centers,
doctor’s offices, and other non-hospital medical
sites involved in the pandemic response.

In contrast, many low- and middle-income
countries (LMICs) rely heavily on a limited num-
ber of fully resourced hospitals in urban centers
with varying degrees of professional health care
access in rural areas. Current data on health facili-
ties is difficult to find in many LMICs; however,
we can find examples of the resource constraints.
For example, Kenya has 842 public and private
hospitals servingmore than 53million people.15,16

Only 24 of these facilities are classified as county
or national referral hospitals and large teaching
or private hospitals. The remainder of Kenya’s
more than 11,000 health facilities include smaller
clinics, dispensaries, health centers, maternity
wards, and nursing homes, not to mention thou-
sands of volunteer HCWs in rural communities.
Due to limited supplies of PPE at these facilities,
the Government of Kenya recently pleaded with
the public to reserve N95 masks for the nation’s
HCWs because the entire population was required
to wear face coverings in public.17

Webuilt a UVGI
system to
decontaminate
FFRs for less than
US$50 that is
easilymade
on site, is scalable,
and uses
resources that are
unused.
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There are currently dramatic shortfalls in pro-
tective equipment in countries with relatively ro-
bust health care services, like the United States,
and these resources are even more precious in
resource-limited communities where fewer doc-
tors and nurses are serving larger populations.
According to the World Health Organization18:

Africa suffers more than 22% of the global burden of
disease but has access to only 3% of HCWs, and less
than 1% of the world’s financial resources.

Losing a single doctor during this pandemic
can have a detrimental impact on already strained
health care systems across the continent.19 Even
in the United States, rural clinics and hospitals
serve patient populations sometimes across hun-
dreds of miles, and in some areas, there is a single
doctor for several thousand square miles.20 Ensur-
ing HCWs around the world are protected as best as
possible is not only ethical, but imperative.

Challenges exist for both urban and rural
health care facilities globally. Although urban hos-
pitals often have access to more resources due to
the larger population they serve, they experience
a strain on their resources during a pandemic pre-
cisely because of the significantly larger numbers
of people they need to urgently treat. Conversely,
rural clinics and health care facilities around the
globe often have less funds to operate and face ad-
ditional logistical challenges to provide patients
access to care. Facilities cannot afford to have staff
become ill and lead to a decrease in the number of
HCWs to treat patients, and therefore need proper
FFRs to protect themselves. Additionally, HCWs
can potentially spread infection if they are not
properly equipped with essential FFRs or if they
are forced to reuse potentially contaminated
masks. Many HCWs are currently facing the
options of not wearing an essential mask, con-
structing makeshift FFRs with limited efficacy, or
reusing a soiled mask—the majority are choosing
the latter.8,21,22 There is an unprecedented world-
wide shortage of lifesaving equipment that our
HCWs need to continue serving their communities
safely. In addition, essential personnel working in
pharmaceuticals, dentistry, custodial services, de-
livery services, and law enforcement also require
protection while they keep operations afloat. A
global shortage of FFRs is expected to persevere
due to supply chain challenges, especially for 1 es-
sential component: the melt-blown polypropylene
fabric material that filters infectious diseases like
the SARS-CoV-2 during inhalation by the wear-
er.23 As the virus continues to spread into both

overburdened and underserved health care sys-
tems around the globe, already limited FFR sup-
plies are in extremely short supply. Distributed
systems for N95 decontamination are needed to
keep up with demand.

The CDC estimated that a 42-day influenza
outbreak in the United States, which represents
just 4.25% of the global population, could require
more than 90million FFRs for HCWs alone.24 This
would scale to almost 800million FFRs in a year. A
model of a hypothetical influenza pandemic pre-
dicted 1.7 to 7.3 billion respirators would be re-
quired if only 20%–30% of the U.S. population
were to be infected.25 This does not account for
non-HCWs, such as law enforcement officers and
other essential personnel, who may require respi-
ratory protection. Given the uncertain nature of
this pandemic and demonstrated logistical chal-
lenges in obtaining adequate resources, it is rea-
sonable to assume that need will far exceed the
value given in this projection and that demand
will only grow.

FFR DECONTAMINATION AND
REUSE

FFRs are designed and manufactured for single-
use applications. Depending on the specific coun-
try, FFRs are named differently as masks with the
following distinction as N95 (United States), FFP2
(Europe), KN95 (China), P2 (Australia/NZ), Korea
1st class (Korea), or DS (Japan). There is slight vari-
ability to the mask filtering specification depending
on government regulations, but these masks are all
expected to function similarly.26 Eachmask is com-
posed of polypropylene fibers to create a physical
barrier based on pore size and leverages the electro-
static charge of the material to improve filtering of
aerosolized particles such as SARS-CoV-2 viral par-
ticles. The inability to scale FFR manufacturing at
the rate needed to meet current demand during
the COVID-19 pandemic has necessitated the reuse
of N95 respirators among HCWs. Work has shown
that pathogens such as viruses can contaminate
and exist for extended periods of time on the outer
surface of FFRs.27 Beyond the risk to HCWs in stor-
ing and reusing what is intended to be single-use
PPE, other at-risk patients could be exposed to the
virus when consulting with a HCW who is reusing
their PPE that was previously used with a patient
who is positive for COVID-19. It should be noted
that repeated redonning FFRs alone poses serious
risk to the user due to loss of strap elasticity, nose
fit, and therefore, mask integrity. Due to need,
redonning is already occurring, and these masks

Because of PPE
shortages, many
HCWs are facing
the option of not
wearing amask,
constructing a
makeshift FFR, or
reusing a soiled
mask.
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have the potential to be contaminated with viral
particles, risking further spread of the virus.

The CDC has suggested a method of FFR reuse
by issuing each HCW 5 FFRs. Upon completion of
a shift, the FFR is placed in a paper bag and
redonned after sitting in that bag for 5 days.28

This time period was determined based on data
that suggests that SARS-CoV-2 can exist on sur-
faces for as much as or longer than 72 hours. This
allows a HCW to cycle through their own previ-
ously usedmasks; however, there are still a variety
of problemswith thismethod. Potentially contam-
inated masks must be stored for long periods of
time, and often HCWs do not have the proper
space to do this. Masks may also be heavily soiled
or moist from the prolonged wear, which would
preserve the virus for longer durations, and it has
not been rigorously tested whether 5 days is
enough time to decontaminate masks under these
conditions. HCWs and other essential personnel
are desperate for another solution to decontami-
nate masks effectively, cheaply, andmore quickly.

Decontamination of FFRs must be considered
carefully because improper decontamination can
also give users a false sense of security in addition
to compromising mask integrity. A variety of
options have recently been developed to allow for
decontamination between uses including HPV de-
contamination, UVGI treatment, and the applica-
tions of heat/humidity/washing.29 The recently
established N95DECON website (https://www.
n95decon.org) gives a summary of thesemethods,
including current understandings and limitations
to consider for each method. The U.S. Food &
Drug Administration approved hydrogen peroxide-
based decontamination offered by a U.S. company,
Battelle. Although it is a highly effective resource,
the procedure relies on shipment of contaminated
masks to Ohio, where the company is based, for de-
contamination30,31 and/or the production of such
HPV decontamination equipment for regional de-
ployment. The ability for health care facilities and
health workers to decontaminate their own masks
in minutes, as opposed to days, is a great advantage
of using UVGI.

Importantly, UVGI is listed by the CDC as an
appropriate method of FFR decontamination and
provides key considerations when using this
method of decontamination.28 Successful imple-
mentation of UVGI in a hospital setting is already
being used by Nebraska Medicine.9 Unfortunately,
their system requires 2 surgical suite UVGI towers,
with each costing in excess of US$20,000, which
not all health care facilities have available.

Herein, we developed a UVGI lamp setup that
provides the capability for health care facilities and
local regional centers that do not have access to
operating room UVGI towers to implement their
own N95 mask decontamination system. These
health care facilities can use our proposed low-
tech UVGI lamp, along with the work flow devel-
oped by Nebraska Medicine, to decontaminate
FFRs in their own centers. Our UVGI lamp is ac-
cessible, inexpensive, requires little expertise to
construct and operate, and repurposes existing
UV-C bulbs not currently in use. The system takes
advantage of common parts available at any hard-
ware store. Once implemented, this method
allows for high throughput and quick decontami-
nation cycles that should allow for safer redonning
of FFRs.

FFR DECONTAMINATION USING
UVGI

UVGI systems have been used throughout the
health care industry to decontaminate work
environments such as surgical suites, equipment,
and ambulances. Single-stranded RNA (ssRNA)
viruses, like SARS-CoV-2, are especially suscepti-
ble to UV decontamination.10 Previous work has
shown that UVGI systems can also be used to de-
contaminate FFRs by reducing the viability of the
influenza virus, also an ssRNA virus, by 3 log.11 A
very recent small study has shown that UV is capa-
ble of decontaminating N95 mask fabric contami-
nated with SARS-CoV-2.32 There is variable
effectiveness of UVGI depending on the mask
manufacturer, the different materials of the mask
(polypropylene filter versus rubber strap), and the
medium in which the virus resides (in liquid, in
air, on surface). UVGI decontamination also runs
the risk of damaging the FFR materials, which
can compromise the integrity of the mask and its
usefulness in filtering particles and acting as an ef-
fective piece of PPE. However, a variety of studies
have looked at the effect of UVGI on mask integri-
ty,33,34 even with repeated exposure,12,29,35–37

and have found no significant increase in viral
penetration, nor decrease in mask stability, even
at UVGI doses >10,000 times the required dose to
effectively reduce influenza infectivity.38 In other
studies, 3 UVGI cycles of 1.6–2.0 mW/cm2 for
15 minutes did not cause significant changes in
respirator fit,35 and there was no change in filtra-
tion performance. However, using UVGI to decon-
taminate FFRs requires careful monitoring of UV
dosage and the number of times a single mask
is decontaminated to minimize damaging the

Othermethods of
decontaminating
FFRs, although
effective, are
time-consuming
and costly,
particularly for
facilities with
limited funding
and resources.

Inexpensive and Scalable Ultraviolet System for Filtering Facepiece Respirator Decontamination www.ghspjournal.org

Global Health: Science and Practice 2020 | Volume 8 | Number 3 585

https://www.n95decon.org
https://www.n95decon.org
http://www.ghspjournal.org


mask’s integrity. The current literature related to
UVGI decontamination of N95 masks, mainly in
the context of influenza, is summarized (Table).
Importantly, the CDC has approved the protocol

from Nebraska Medicine for UVGI decontamina-
tion during the COVID-19 pandemic.

UVGI inactivates viruses by damaging their
nucleic acids and, to a lesser extent, their protein

TABLE. Summary of Literature Using Ultraviolet Germicidal Irradiation for Filtering Face Respirators Decontamination

First Author Year Dose Time Dose Repeated

Total
Accumulated

Dose Distance
Bulb
Specs Effectiveness

Room
Conditions Fit/Degradation

Tseng10 2007 5–255 sec 2.51–6.50
mJ/cm2

1� 2.51–6.50
mJ/cm2

30.5cm 4 � 8 W Kills 99%,
decreased
effectiveness at
higher humidity

21–28°C,
55% & 85% RH

Viscusi29 2009 0.18–0.20
mW/cm2

15 min/
side

324–360
mJ/cm2

3� 0.97–1.08
J/cm2

40W 21°C, 50% RH No observable physical changes,
filtration performance not affected,
no noticeable changes in airflow
resistance

Bergman36 2010 1.8
mW/cm2

15 min 1.62 J/cm2 3� 4.86
J/cm2

25 cm 40 W 21°C, 50% RH No observable physical changes,
no significant change in
penetration

Heimbuch33 2011 1.6–2.2
mW/cm2

15 min 1.44–1.98
J/cm2

1� 1.44–1.98
J/cm2

25 cm 80 W >4 log reduction Effective decontamination against
droplet and aerosolized influenza
challenge, no change to fit after
decontamination

Bergman35 2011 1.6–2.0
mW/cm2

15 min 1.44–1.98
J/cm2

3� 4.32–5.94
J/cm2

40 W >4 log reduction 21°C, 50% RH Fit not significantly affected after
4 fit tests, no degradation

Viscusi34 2011 1.6–2.0
mW/cm2

15 min/
side

2.88–3.96
J/cm2

1� 2.88–3.96
J/cm2

40 W 21°C, 50% RH No changes in fit, odor detection,
comfort, or donning difficulty with
UVGI- masks were redonned 5�

Lore37 2012 1.6–2.2
mW/cm2

15 min 1.44–1.98
J/cm2

3� 4.32–5.94
J/cm2

25 cm 2 � 15 W >4 log reduction Decontamination methods did not
significantly degrade filter
performance at 300 nm particle
size

Lindsley38 2015 n/a 120–950
J/cm2

1� 120–950
J/cm2

6.2 cm 2 � 15 W 27°C, 25% RH No significance change in flow
resistance, decreased penetration
strength and strap breaking
strength at very high exposure

Mills11 2018 60–70 sec 1.1
J/cm2

1� 1.1 J/cm2 1 m 8 � 0.39
W/cm2

>3 mean log
reduction, straps
less effectively
decontaminated

21°C, 50% RH Masks oversaturated with virus in
physiologically relevant solvents
sebum and mucin, ultraviolet
germicidal irradiation levels fully
decontaminated masks,
statistically significant reduction in
virus viability

Heimbuch12 2019 16–18
mW/cm2

60–70 sec 1.0–1.2
J/cm2

20� 20 J/cm2 1 m 8 � 0.39
W/cm2

>3 mean log
reduction, straps
less effectively
decontaminated,
tested on SARS-
CoV-1

22.5°C No meaningfully significant
effect on fit, air flow resistance, or
particle penetration for 15 models
tested, some models had
significant effects due to donning/
doffing cycles

Card42 2020 0.1
mW/cm2

20 min/
side

240
mJ/cm2

60.6 cm 30 W

Lowe9 2020 0.2
mW/cm2

5–6 min 300
mJ/cm2

10 ft 16x

Abbreviations: J, Joules; mJ, milliJoules; mW, milliwatts; RH, relative humidity; W, watts.
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capsid. UV-Cwavelengths (100–280 nm) have the
highest decontamination efficiency because the
maximum absorption wavelength is 260 nm and
280 nm for nucleic acids and proteins, respective-
ly.39 Although little is known about the novel
SARS-CoV-2, comparisons between SARS-CoV-2
and SARS-CoV-1 can be helpful in estimating con-
ditions in which SARS-CoV-2 may persist. As
mentioned, ssRNA viruses, like SARS-CoV-2, are
the most susceptible type of virus to UVGI, which
is important for understanding the potential suc-
cess of UVGI treatment.10 SARS-CoV-2 can persist
on plastic and stainless steel for up to 3 days, al-
though at 72 hours virus titer had decreased
3-fold, and no viable SARS-CoV-2 was measured
on cardboard after 24 hours.40 How long this virus
can remain viable on PPE has yet to be studied
and is likely a function of roomhumidity, contam-
inating fluids, mask materials, and construction.
Because FFRs from different countries of origin
use the same polypropylene material to create the
mask filter, it is expected that UVGI would per-
form similarly on the various FFRs. As the follow-
ing section details, the correct wavelength range is
important for the treatment system and must be
validated using a UV-C meter to ensure effective
dosing in each setup.

PROPOSED SOLUTION:
INEXPENSIVE, SCALABLE, AND
ACCESSIBLE UVGI SYSTEM FOR FFR
DECONTAMINATION

We propose a collaboration between public and
private research institutions and health care facili-
ties to increase the access to UVGI decontamina-
tion. Currently, UV-C bulbs required for UVGI are
in limited supply; however, most laboratory bio-
safety cabinets (BSCs) are equipped with UV-C
bulbs, and thousands of these bulbs are currently
sitting idle, as research has been mainly halted to
slow the spread of the virus. Additionally, many
research institutions recommend other chemical
means of decontamination, thus additionally leav-
ing UV-C bulbs idle. These bulbs alsomay be avail-
able in existing health care facility settings (e.g.,
tuberculosis wards) where they can be used for
decontamination via passive fixtures or air han-
dling units.41 Although others have proposed
decontaminating FFRs within these BSCs direct-
ly,42 this requires the masks to be transported to
and from the research institutions and staff to
run the decontamination cycles. Our approach
advances previous work and that from Nebraska

Medicine and allows medical sites to create their
own decontamination system, using the idle
bulbs, by retrofitting or creating custom light fix-
tures with off-the-shelf parts available at any retail
hardware store.

Building a Mask Decontamination System
We have developed step-by-step instructions to
create UVGI light fixtures that can be downloaded
from our website: https://www.gleghornlab.com/
uvgi-decontamination. There are multiple options
for fixture assembly, depending on availability of
materials, that include:

1. Modifying a premade commercial light fixture
to fit new or existing UV-C bulbs:

� Using an existing ceiling light fixture

� Modifying a hanging ceiling fixture

2. Creating a custom fixture from off-the-shelf
parts to fit new or existing UV-C bulbs

Because the number and type of bulbs avail-
able will vary, we created an easy to follow proto-
col to create this lamp using almost any common
BSC UV-C bulb. The design plans we developed
are not limited to BSCUV-C bulbs, andwe provide
details to adapt them to any UV-C bulbs. The digits
printed on a UV-C bulb provide the information
necessary to the end user to adapt these bulbs to
create these custom UVGI lamps. For example, a
bulb labeled “G30T8”: G stands for germicidal,
30 is the wattage, and T8 represents the size of
the bulbs and pin geometry. For bi-pin bulbs, T5
has a 5/8 inch diameter, T8 has a 1-inch diameter,
and T12 has a 1.5-inch diameter. This information
is important to match to the correct fixture/bulb
holder.

Determining UV-C Exposure Time Required
for UVGI Decontamination of FFRs
Similar studies analyzing the dosages required for
proper UVGI decontamination and reuse of FFRs
report an optimal UV-C dose of approximately
300 mJ/cm2.9 To determine UV dosage, design ge-
ometries, scalability, and N95 mask decontamina-
tion throughput of our designs, we compared a
model of irradiation43 (measure of UV-C intensity
per area) and compared it to measured values of
UV-C irradiation from our modified fixture. UV-C
intensity on a fixed plane from cylindrical source is
nonlinear and is a function of bulb characteristics
(length, wattage, radius) and distance to the
bulb (Figure 1A). For a single bulb, the highest

To determine UV
dosage, optimal
design geometry,
scalability, and
mask
decontamination
throughput, we
measured values
of UV-C
irradiation from
ourmodified
fixture.
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irradiation will be achieved along the midline and
will rapidly decay with increasing irradiation
width (Figure 1B). We used a UV meter (attenua-
tion l=254 nm) to measure the irradiation area at
discrete points using ourmodified fixture outfitted

with a single UV-C bulb (G30T8 with 13.4 W UV
output) taken from an existing BSC. The bulb
was 88 cm long and placed 15 cm above the UV-C
meter sensor. We tested areas along the midline
and 20 cm away from the bulb’s midline in either

FIGURE 1. (A) Schematic demonstrating the geometric variables that determine ultraviolet germicidal irradia-
tion area. (B) Experimental measurements of ultraviolet intensities are well described by a theoretical model to
calculate ultraviolet irradiation. (C) Ultraviolet-C intensities were measured in an irradiation area 88 cm x
40 cm and the midline was 15 cm from the bulb source. As expected, ultraviolet intensities decay with increas-
ing distance from the bulb, with the lowest intensities measured at the corners of the array. (D) Cartoon of an
example table top ultraviolet germicidal irradiation setup.

Abbreviation: UVGI, ultraviolet germicidal irradiation.
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direction, with the sensor flat on the table surface
at all locations tested. The highest irradiation was
along the midline directly under the bulb and the
UV intensities decay, as expected, with increasing
irradiationwidth (Figure 1B, C). Importantly, these
measurements demonstrate 2 points. Firstly, the
model is a conservative prediction of the intensity
distribution, and thus can be used to inform bulb
configuration geometries described herein. Second-
ly, that the bulb intensity is not uniform along its
length. Both of these details reinforce the need for
user-developed designs and configurations to be val-
idated with UV-C meter measurements to deter-
mine the minimum values of UV intensity over the
exposure area to calculate exposure times needed in
individual configurations.

We measured a new, unused N95 mask (mod-
el 7048, 3M) to be 13 cm wide, and therefore we
could decontaminate an array of 6 x 3 masks
(Figure 1D). We recommend using a reflective
surface such as a stainless steel table or table coat-
ed with simple aluminum foil when irradiating on
a table surface to maximize irradiation intensities
due to reflection.

To calculate the UV-C exposure time, t, in sec-
onds, s, needed for treatment, as:

t ¼ D

I
� 1000

where D is the desired dosage value and I is the
lowest measured irradiance value from the UV-C
meter within the irradiation area.

For an array of 6 x 3masks, using a single bulb,
we use the lowest measured UV-C value over the
exposure area (258 mW/cm2, from Figure 1C) to
determine the irradiation time. For our measured
setup, the desired dosage (D) is 300 mJ/cm2 for
SARS-CoV-29, irradiance value (I) is 258 mW/cm2,
and exposure treatment time (t) is 1162.8 seconds
or 19.4 minutes for each side of the mask.

t ¼ 300

258
� 1000 ¼ 1162:8

Because the different UV-C bulbs able to be
used in this proposed systemwill have parameters
depending on the specifications such as size and
age of the bulb, the end user of their own specific
UVGI system will need to validate the UV-C
values. This should be done using a UV-C meter
to determine actual irradiation areas and irradia-
tion times to properly decontaminate the FFRs.

Optimizing UVGI Decontamination
Minimize Irradiation Deficits on Mask Surface
It is important to note that masks placed too close
together can create shadows that prevent effective
UV decontamination. Additionally, when irradiat-
ingmasks on a table surfacewithout reflective sur-
faces, the dome shape of the masks inherently
makes it difficult to decontaminate the surfaces
on the far side of the mask relative to the position
of the light source (Figure 2A, B). To combat this
issue, we devised 2 solutions: (1) place a reflective
“backboard” at the edge of the array, and (2) place
a reflective wedge underneath the mask on
the edge of the array to angle the masks toward
the light source. A simple wall made of aluminum
foil covered cardboard was placed at the edge of
the irradiation area (Figure 2C, D). The UV light
was able to be reflected off this surface to achieve
greater irradiation on the far surfaces of the mask.
Using this method, UV-C intensity measured on
the mask surface was 63% of the intensity mea-
sured on the front mask surface. In the second
approach, a reflective wedge was created by wrap-
ping aluminum foil around a folded piece of card-
board (Figure 2E, F). This sloped surface decreases
the effect of the domed shape of the mask by
orienting the mask in the direction of the light
source to decrease distance from the bulb and pre-
vent shadows caused by the mask surface relative
to the bulb position. Using this method, edge re-
gion intensities were 79% that of the measured
intensities on the front surface of the mask.
However, this modification, in general, places the
mask closer to the light source, increasing the
overall irradiation intensity by 298%. Such solu-
tions are simple and important to reduce shadows
from occurring. Calculated exposure times should
be based on the lowest irradiation value at the
edge of the irradiation area as measured on the
edge of the mask.

Reduce Distance to Fixture
If we reduce the distance to the bulb, the mea-
sured irradiation on the masks will increase non-
linearly and will reduce the time needed to
achieve a dose of 300 mJ/cm2 per side of the
mask. Further increases in mask decontamination
throughput could be achieved by adding a second
light fixture which will allow exposure to both
sides of the mask simultaneously, similar to the
Nebraska Medicine configuration, reducing the
total time for irradiation in half (Figure 2G, H).
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FIGURE 2. Multiple configurations can improve irradiation on the mask surface. (A) Image showing the table
top setup of our custom ultraviolet germicidal irradiation. White circles on the table top demonstrate the foot
print for placement of masks to be decontaminated within an 88 cm x 40 cm irradiation area. A shadow is
visible on the far surface of the mask (white arrow) indicating decreased exposure due to the curvature of the
mask and angle of the ultraviolet rays. (B) The far surface of the mask on the outer rows of our irradiation area,
the mask region furthest from the bulb, receives 15% of the ultraviolet intensity compared to the top of the mask.
(C, D) By adding a reflective backboard of aluminum foil wrapped cardboard to the edge of the irradiation
area, the ultraviolet rays can be reflected to increase the irradiation exposure to the far surface of the mask.
(E, F) Alternatively, by creating a sloped surface for the masks at the edge of the array, mask surfaces can be
more aligned toward the light source resulting in more uniform irradiation intensities across the surface. (G, H)
Another decontamination setup includes suspending or hanging the masks. If there is access to a second, op-
tional fixture, this allows for irradiation of both sides of the mask simultaneously.
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Add Additional Fixtures
Additional light fixtures can also be placed in par-
allel to increase the total irradiation area. If placed
in close enough proximity, the 2 light fixtures will
create an irradiation overlap region which will in-
crease the irradiation intensity to reduce the time
needed to decontaminate (Figure 3A). By model-
ing the theoretical irradiation curves following
thermal radiation view factors,43 we can deter-
mine the effects of adjusting the bulb spacing on
the mask decontamination throughput capacity.
The 100% irradiation value used in our model
was delegated as the highest measured UV-C in-
tensity that occurred in the center of the array
(Figure 1C). For our single bulb setup, using an ir-
radiation width of 20 cm, processing 18 masks in
an array, the decontamination time is 19.4 min-
utes per side, and thus can decontaminate
27.9 masks/hour (Figure 3B). This time is deter-
mined by the lowest intensity measured in our ar-
ray where the intensity is approximately 26% that
at the midline. However, if we use a modified
commercial light fixture outfittedwith 2 UV bulbs,
the bulbs are closely spaced resulting in high
overlap in UV light and the peak intensity of UV
is notably increased (Figure 3C, D). This geometry
can either produce a larger irradiation width
for the same exposure time from 20 cm to 29 cm
to increase mask throughput (Figure 3C), or we
can keep the irradiation width the same and
yield a higher UV intensity (Figure 3D). A higher
UV intensity decreases the exposure time req-
uired and increases mask throughput. Although
counterintuitive, Figure 3D demonstrates highest
mask throughput (59.6 masks/hour compared to
37.2 masks/hour) by keeping the irradiation field
constant (i.e., fewer masks at once) and having a
higher UV intensity to decrease exposure time.
These measurements and calculations are for a
single modified, existing, commercial 2-bulb light
fixture.

Although having 2 bulbs in a commercial fix-
ture increases throughput compared to 1 bulb,
taking advantage of off-the-shelf components to
build a custom fixture has significant advantages.
Specifically, users can optimize bulb spacing to in-
crease the uniformity of the irradiation field. If
2 bulbs are spaced at the 50% irradiationwidth in-
tensity for 1 bulb, the UV intensities are additive,
which creates a more constant irradiation field
(Figure 3E, F). Using this configuration, the irradi-
ation width is considerably increased from 20 cm
to 34.5 cm for a mask exposure time of 19.4 min-
utes/side. This generates a mask decontamination

throughput of 46.4masks/hour (Figure 3E). How-
ever, similar to findings from the off-the-shelf fix-
ture, keeping the irradiation area constant to
take advantage of the higher UV intensities will
increase mask throughput more substantially.
This approach reduces decontamination time to
5.9 minutes/side and yields a throughput of
91.3 masks/hour for a system with lights only on
1 side of the masks (Figure 3F). This represents a
greater than 3-fold increase in mask processing
from 1 UVGI bulb. If a system is created with si-
multaneous exposure to front and back sides of
the masks, using 2 UVGI bulbs on each side, a
user could process 182.6 masks/hour. Choosing
an optimal setup will all depend on the resources
at hand, such as fixtures, bulbs, and treatment
environments. The end user will need to validate
the UV-C values, using a proper UV-C meter,
once the desired configurations of UVGI bulbs are
in place to determine actual irradiation areas and
irradiation times to properly decontaminate the
FFRs. A significant advantage of this system is the
potential for parallelization of numerous UVGI
light fixtures to simply scale the N95 mask treat-
ment throughput.

Approximate UVGI Fixture Assembly Costs
This system leverages affordable components and
resources already available and distributed across
the country in a variety of different research cen-
ters. Using our approach to modify commercial
fixtures from the hardware store, 1-bulb, 2-bulb,
and 4-bulb UVGI light fixtures can each be con-
structed for less than US$25, US$30, and US$45,
respectively. Each custom built fixture (Figure
4A, B) can be constructed for less than US$21 for
a 2-bulb configuration and less than US$36 for a
4-bulb configuration. These costs do not include
the cost of the bulb itself which we believe could
be obtained by leveraging collaborations with re-
search institutions to use UV-C bulbs that might
otherwise be sitting idle. To implement this UVGI
light source, a UV-C meter should be used to pro-
vide an accurate measurement of irradiance (mW/
cm2) at the position of the FFRs will be placed
away from the UVGI system.4,23 We recommend
using a similar workflow and arrangement that
Nebraska Medicine developed with their UVGI
light towers. Both modified light fixtures or cus-
tom fixtures can be easily propped over the decon-
tamination surface by simply resting on boxes
(Figure 2A) or affixed to common items in a med-
ical facility such as under a table or an intravenous
pole to allow customization and adaptability of the

Using our
approach, UVGI
light fixtures can
bemade for US
$25–US$45,
excluding the cost
of the bulb.
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FIGURE 3. Irradiation time can be optimized by placing 2 fixtures in close proximity. (A) The ultraviolet light
from both fixtures will overlap to create an irradiation overlap region where the ultraviolet intensities are addi-
tive. (B) One bulb will create a single maximum irradiation peak; varying the distance between 2 bulbs creates
different irradiation and decontamination scenarios which can be modeled to find the optimal conditions. (C,
D) Two bulbs modeled in very close proximity; or (E, F) modeled at an optimal distance can increase the irra-
diation area if the irradiation time is fixed or decrease the irradiation time by increasing the overall exposure
within the original irradiation area.
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FIGURE 4. An easy, affordable, custom ultraviolet germicidal irradiation system can be built with off the shelf
parts. (A) Cartoon representation of our custom built ultraviolet germicidal irradiation fixture. (B) Finished
product of our custom ultraviolet germicidal irradiation fixture. (C) Fixtures can be placed over tables or placed
vertically by attaching it to health care equipment such as an intravenous pole. (D) Example arrays showing
how a user might assemble a horizontal mask decontamination surface or a vertical surface which would allow
for irradiation on both sides of the mask pending the availability of additional ultraviolet germicidal irradiation
bulbs.
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decontamination area (Figure 4C). The end user
can also adapt the system to decontaminate masks
on a horizontal surface and irradiate only 1 side of
the mask at a time (Figure 2A, C-F, Figure 4D) or
can suspend the masks to create a vertical decon-
tamination system that will allow for decontami-
nation of both sides of the masks simultaneously
(Figure 2G, H, 4D). Using these modified light
sources adds significant flexibility in the position-
ing of UV-C systems to generate multiple larger-
scale UVGI bulb arrays or several treatment
systems in parallel.

CONCLUSION
Our system leverages a collaboration between re-
search institutions and health care facilities, but
otherwise has minimal associated cost and exper-
tise. Research institutions can donate UVGI bulbs;
UV PPE, including goggles and face shields; and
the necessary UV-C meter. Health care facilities
can assemble the UVGI systems and implement a
decontamination protocol such as that established
by Nebraska Medicine as an excellent starting
point.9 Our website (https://gleghornlab.com/
uvgi-decontamination) provides the step-by-step
downloadable plans to create the UVGI system, as
well as helpful graphics to assist end users to deter-
mine their required decontamination times based
on the measured UV-C output (l=254 nm) at a
defined distance. When working with our pro-
posed UVGI system, it is also important to use
proper UV safety procedures, including avoiding
any direct eye or skin exposure to the UV light
source.

Whereas these instructions are illustrated us-
ing materials available in the United States, this
concept has global application. The same bulbs
are used in research BSCs, medical settings, and
increasingly, water treatment and food safety
applications throughout the world. The ability for
HCWs to quickly decontaminate PPE on site dur-
ing any health care emergency could be an impor-
tant measure to reduce the spread of infectious
diseases, especiallywhen time and other resources
are limited.
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FIELD ACTION REPORT

Using Patient-Reported Outcome Measures to Promote
Patient-Centered Practice: Building Capacity Among Pediatric
Physiotherapists in Rwanda
Monika Mann,a Ines Musabyemariya,b Linn Harding,c Ben Braxleyd

Key Findings

After completing the training:

n Ninety-two percent of respondents stated that
they felt either “quite” or “very” confident in their
abilities to establish functional goals.

n Seventy percent of respondents stated that they
continue to use patient-reported outcome mea-
sures either “a lot” or “quite a bit” 26 months after
the close of the grant.

Key Implications

Program managers should consider:

n Targeting stakeholders from a range of health
system levels to facilitate systemic and
institutional support of practice changes as well
as maximize adoption, penetration, and
sustainability of new skills and concepts

n Adopting culturally appropriate outcome measure
tools

n Using multimodal strategies for capacity building

ABSTRACT
Background: Patient-reported outcome measures (PROMs) assess
disability and progress toward functional goals while promoting
patient-centered practice. They can be used by health profes-
sionals in any specialty and in a multitude of settings. This study
reviews implementation strategies and lessons learned in a
capacity-building program that took place with pediatric phy-
siotherapists in Rwanda.
Methods: Use of PROMs and patient-centered practice were inte-
grated into 4 consecutive continuing professional development
courses offered to 164 participants in Rwanda. We sought to
identify a simple generic measure with proven validity in cross-
cultural settings. The Patient-Specific Functional Scale was chosen
due to its ease of use and ability to measure change in a wide
range of patient conditions. Didactic classroom training and clin-
ical site visits were 2 essential pedagogical elements of the
capacity-building strategy. Site visits allowed for evaluation of
skill levels and facilitation of knowledge transfer to patient care
settings. Unique pairs of Rwandan colleagues were trained to
serve as coteachers in each course to maximize sustainability of
new techniques. This study presents data on a subset of 65 parti-
cipants who completed a 48-hour pediatric rehabilitation course.
Results: After classroom instruction, 78% of participants were ob-
served independently determining functional limitations with their
patients. Additionally, pre- and post-tests indicated that therapists
substantially increased their understanding of patient-centered
practice after attending courses. Interviews conducted 26 months
after the conclusion of the project revealed mixed success in sus-
tainability of the use of PROMs, although perceived confidence
remained high.
Conclusion: Challenges in long-term sustainability of new practices
call attention to the need to target not only clinicians when introduc-
ing new methodologies, but also the Ministry of Health, hospital ad-
ministration, and university faculty. Lessons learned from this study
may be useful to other medical professionals planning capacity-
building programs in low- and middle-income countries.

INTRODUCTION

Tracking health care outcomes is integral to assessing
effectiveness and efficiency within health systems.

Historically, the data have been based on medical tests
of body function and structure1 performed by a clinician.
Patient-reported outcome measures (PROMs) were
developed to focus on activity limitations and participa-
tion restrictions reported by the patient (Figure 1).2,3

a Department of International Health, Johns Hopkins Bloomberg School of Public
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b Humanity and Inclusion, Kigali, Rwanda.
c West County Hand and Physical Therapy, Sebastopol, CA, USA.
d Dignity Health, Fair Oaks, CA, USA.
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Treatment planning and assessment can thereby
focus on the outcome goals of the patient rather
than solely the clinician’s objectives. PROMs not
only take into account the patient’s experience,
but also tend to be oriented toward quality-of-life
measures including function and ability to partici-
pate in society.1

Standardized and validated instruments to
measure outcomes are utilized to both guide treat-
ment and determine its functional impact.3 It is
crucial to integrate PROMs as components of the
data routinely collected and analyzed to promote
patient-centered practice.4 Although PROMs can
be used by health professionals in any specialty
and in a multitude of settings, this report reviews
implementation strategies and lessons learned
during a capacity-building program to increase
the use of PROMs and promote patient-centered
practice among pediatric physiotherapists in a
low-resource country.

PROGRAM DESCRIPTION
The Advancement of Rwandan Rehabilitation
Services Project (ARRSP) was a 27-month program
funded by the United States Agency for International
Development and implemented by Health Volun-
teers Overseas from March 2013 until May 2015.
Key goals of the program were to upgrade reha-
bilitation standards in Rwanda and improve the
quality of services provided. This aim was in
alignment with Rwanda’s Third Health Sector
Strategic Plan, July 2012–June 2018, in which
one of the strategies listed was to “train health
workers on control, prevention, and treatment
of injuries and disabilities.”5

The ARRSP offered successive continuing
professional development courses to practicing

physiotherapists. Content specialistswere recruited
from the United States to teach a series of courses
on topics that had been selected by a steering com-
mittee made up of Rwandan rehabilitation profes-
sionals. The committee also chose 2 different
Rwandan physiotherapists to be co-instructors for
each course. Preference was given to physiothera-
py faculty members so that they could integrate
new concepts and practices into their teaching of
students at the university. During the grant period,
there were 4 physiotherapy faculty members in
the country, and all participated in the courses.
Rwandan co-instructors received intensive training
on PROMs, course content, and patient-centered
practice. This study focuses on the participants of
the pediatric rehabilitation course since a follow-
up assessment was conducted on this subgroup
26 months after the conclusion of the grant to
determine sustainability of introduced skills and
concepts.

Courses ranged from 36 to 48 hours in length
and were offered to 2 or 3 cohorts at a frequency
of one weekend class session per month per co-
hort. By the last class session each month,
Rwandan co-instructors were responsible for the
majority of teaching. At the time the courses
were given, records from the Rwanda Allied
Health Professionals Council indicated that there
were 142 registered physiotherapists employed in
direct patient care in the country. One hundred
sixty-four therapists attended at least one of the
courses included in this study, with most partici-
pants attending 2 or 3 continuing professional
development offerings (Table 1). This indicates
that virtually all practicing physiotherapists as
well as some therapists who did not work directly
in patient care attended at least one of the multi-

FIGURE 1. Patient-Reported Outcome Measures

Key goals of the
ARRSPwere to
upgrade
rehabilitation
standards in
Rwanda and
improve the
quality of services
provided.
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weekend offerings. About 22 physiotherapists
worked with a population that was at least 75%
pediatric. Most other therapists were generalists
and saw a mix of adult and pediatric patients.

All courses incorporated didactic classroom
teaching as well as training in clinical settings. An
essential element in both environments was the
use of PROMs and patient-centered clinical deci-
sion making to facilitate patients’ return to opti-
mal function. To achieve this, we set out to select
a contextually appropriate, generic PROM that
could be used across all courses.

Outcome Measure Selection
Since the use of outcomemeasures has been iden-
tified as an essential component of best practices in
physical therapy,6,7 an objective of the ARRSPwas
to instruct Rwandan physiotherapists in the use
of an appropriate PROM that would promote
patient-centered practice. The use of outcome
measures was a new concept among the majority
of physiotherapists in Rwanda, so we sought to
identify a simple, generic measure that could be
used across multiple diagnoses. Both the World
Health Organization Disability Assessment Sche-
dule 2.0 (WHODAS 2.0) and Patient-Specific
Functional Scale (PSFS) have been shown to be
valid in cross-cultural settings and can be used to
measure change in a wide range of patient condi-
tions.8–13 Therefore, these were the 2 PROMs con-
sidered for use.

Studies have demonstrated that consideration
of local, contextual factors is often essential to the
long-term success of a project.14,15 This is especial-
ly salient when working outside of one’s usual
environment. During our early meetings with
University of Rwanda faculty and administration,
wewere advised that the Rwandan culture tended
toward oral communication and that processes in-
volving extensive reading or writing could repre-
sent barriers to the acceptability, adoption, and

sustainability16 of a PROM. Additionally, in many
clinics and hospitals, the resources necessary to
produce a lengthy PROM, such as the WHODAS
2.0, were not reliably available. This barrier cast
doubt on the appropriateness and feasibility of
theWHODAS 2.0 for use in everyday clinical prac-
tice. The PSFS can be administered verbally with
little reading required, and minimal space is need-
ed to record scores (Figure 2).

An additional strength of the PSFS is its inher-
ent patient-centeredness. Rather than using pre-
defined activities that might lack a local context,
the PSFS calls on patients to identify and assign a
rating to activities that they have difficulty com-
pleting as a result of their impairment. In this
manner, the scale is tailored toward activities that
are relevant to each patient and a separate pediat-
ric version is not necessary. For infants, toddlers,
and nonverbal children, functional deficits and
goals can be determined by a proxy, such as par-
ents. The measure has demonstrated reliability
and validity for use in impairments of the lower
extremity, upper extremity, and the cervical and
lumbar spine.17 Additionally, the use of PROMs
in a pediatric population has been described by a
number of authors.18–21 Taking these attributes
into consideration, we selected the PSFS for use
throughout the ARRSP.

Capacity-Building Strategies
The ARRSP sought to build capacity through
training clinicians and rehabilitation faculty in
PROMs and patient-centered practice. Once we
determined that the PSFS would be the PROM of
choice, the course instructors and project coordi-
nator began an iterative process of refining imple-
mentation techniques for capacity building in
both use of the measure and improvement of
patient-centered practice. Because 4 unique in-
structor teams each taught successive courses cov-
ering a different topic in rehabilitation, capacity
building evolved as the unique needs of each
cohort became apparent. A 3-pronged approach

TABLE 1. Data on Continuing Professional Development Courses Offered as Part of the Advancement of
Rwandan Rehabilitation Services Project That Emphasized Patient-Specific Outcome Measures and Patient-
Centered Practice

Course Name
Cohort
Groups

Classroom Hours
per Cohort

Class Sessions
per Cohort

Number of
Participants

Therapeutic exercise 3 48 4 81

Neurological rehabilitation 3 48 4 90

Pediatric rehabilitation 2 48 4 65

Leadership institute 2 36 3 69

The use of
outcome
measures was a
new concept
among the
majority of
physiotherapists
in Rwanda.

The ARRSP sought
to build capacity
through training
clinicians and
rehabilitation
faculty in PROMs
and patient-
centered practice.
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was used to maximize acceptance, adoption,
penetration, feasibility, and sustainability of the
measure.

Three-Pronged Approach to Capacity
Building
1. Modeling and Reinforcing PSFS Technique and
Patient-Centered Practice
Course instructors used the World Health Organi-
zation’s International Classification of Functioning,
Disability and Health (ICF)2 as a model for teaching
and reinforcing the concept of functioning and func-
tional goals. Classroom time was scheduled to allow
for multiple repetitions of modeling appropriate
PSFS utilization. Didactic teaching included lecture,
case study discussions, role-playing, and hands-on
skills training. Emphasis was placed on using results
of the PROM to design patient-centered treatment
plans and objectively tracking progress toward func-
tional goals. Classroom work in small groups
allowed for discussion on how to revise treatment

plans based on changes in PSFS scores during reas-
sessments. Instructors often referenced cases ob-
served during clinic visits to provide culturally
appropriate examples of PSFS use and relevance to
patient-centered practice.

2. Distributing a Standardized Booklet for Ease
of Use by First-Generation PROM Adopters
In an attempt tomaximize adoption and feasibility
of the PSFS, a booklet was drafted and distributed
to participants that included instructions and ra-
tionale for its use. The booklet also contained a
completed sample PSFS and 3 blank forms. PSFS
data collected via site visits and booklets were pre-
sented in the classroom to facilitate discussions on
how results can be used to assess and progress
treatment.

3. Evaluating the Use of the PSFS and Patient-
Centered Practice During Clinical Visits
The inclusion of clinical site visits was an integral
component of the ARRSP and was thought to be

FIGURE 2. Patient-Specific Functional Scale
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essential for achieving maximal adoption and
penetration of the PSFS and patient-centered
practice. Site visits provided an opportunity to of-
fer direct clinical mentoring and observation. This
allowed instructors to evaluate skill levels and re-
inforce classroom lessons to help facilitate knowl-
edge transfer to patient care settings. A site visit
checklist was utilized to evaluate clinical reasoning,
documentation of functional problems, patient-
centered practices, and implementation of the
PSFS. Formative feedback was offered to those
who needed assistance completing the measure or
had difficulty relating it to patient-centered prac-
tice. Course participants typically invited colleagues
to engage in clinical visits so that the number of re-
habilitation professionals influenced by the visits
substantially exceeded the number formally at-
tending classes.

RESULTS
We used 6 measures to assess the success of the
project:

1. Pre- and post-tests for each course

2. Clinical observations

3. Participants’ written assessments of each
course

4. End-of-grant written assessments

5. End-of-grant interviews with course
participants

6. Interviews and survey conducted 26 months
after the conclusion of the ARRSP

Pre- and Post-tests
Pre- and post-tests were a part of every course.
Item analysis of the pre- and post-tests indicated
that participants’ understanding of PROMs and
patient-centered practice increased after attending
courses. An example of a question included in the
pre- and post-test of the pediatric rehabilitation
course is shown (Box). Supplement 1 contains the
full pre- and post-test questionnaire. On the pretest,
55% of the participants (N=66) selected option B, the
correct answer. On the post-test, 94% (N=61) chose
the correct answer, demonstrating an increased un-
derstanding of the value of the PSFS.

Clinical Observations
Course instructors evaluated the participants’ abili-
ty to identify functional deficits during structured
clinical observations. This skill was new and was
not previously a routine part of clinical practice. In
the pediatric rehabilitation course, observations
were completed on 60 participants. As can be seen
in Table 2, 78% independently determined func-
tional problems during clinical observations, indi-
cating successful transfer of didactic knowledge to
clinical practice.

Course Assessments
Before this project, therapists did not routinely es-
tablish or progress functional goals. Instead the
typical practice was to write general goals based
on symptoms such as “reduce pain” or “improve
strength.” As part of the pediatric course assess-
ment (Supplement 2), participants were asked to
rate their perceived competency in various indica-
tors related to functioning (Table 3). As can be
seen, 92% of respondents stated that they felt ei-
ther “quite” or “very” confident in their abilities
to establish functional goals and 97% stated that
they were either “quite” or “very” confident in
“progressing functional, meaningful treatment
activities.”

End-of-Grant Assessments
Assessments were distributed at the closing cere-
monies of the project (Supplement 3). Fifty-five
participants who attended at least one of the
ARRSP courses completed the assessments. This
represents 35% of the total number of unique

BOX. Example of Pretest/Post-test Pediatric
Rehabilitation Course Question
Using the Patient Specific Functional Scale (PSFS) with
our pediatric patients and their families can help us:

a. Perform a standardized, norm-based assessment
allowing us to compare our patient to other children
his/her age.

b. Understand and identify what activities are impor-
tant to the child and his/her family.

c. Make a diagnosis about what is wrong with the
child.

d. The information we learn from the PSFS does not re-
ally help us in our evaluation, choice of treatment or
setting of goals for the child.

TABLE 2. Participants’ Ability to Determine
Functional Problems During Structured Clinical
Observations, N=60

Performed
Independently

Performed with
Assistance

Not
Performed

47 (78%) 13 (22%) 0

Sixmeasures were
used to assess the
success of the
project, including
an evaluation 26
months after the
grant ended.

Clinical
observations
indicated
successful transfer
of didactic
knowledge to
clinical practice.
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course participants. As part of the assessment,
they were asked to rate their perceived improve-
ment in various aspects of patient-centered prac-
tice and clinical reasoning (Table 4). A Likert
scale was utilized to measure improvement as fol-
lows: 0 = not at all, 5= somewhat, and 10 = a great
deal. As can be seen in the table, the mode of per-
ceived improvement in all indicators was 7 or
greater on the Likert scale.

End-of-Grant Interviews
Near the end of the grant period, in-depth inter-
views were held with physiotherapy department
managers from 4 major hospitals who had partici-
pated in ARRSP courses. Because it was not

feasible to interview every course participant, we
chose managers since they could offer insight to
practice changes of therapists whoworked in their
departments. A written semistructured interview
guide was used and responses were simultaneous-
ly recorded in writing. All responses to questions
about outcome measures were positive. Below is
a typical sampling of responses:

We never used functional outcome scales previously. We
now use the patient-specific functional scale. It helps us
in formulating goals: Now we focus more on needs
of the patient rather than just the physiotherapist’s
expectations. Using the PSFS has also helped us with
our clinical decision making. If a patient is progressing,
we continue with the same treatment, but if they are not,
then we change the treatment.—Respondent

The staff now uses the PSFS to help assess patients
and form goals. We now measure goals more quan-
titatively, like timing how long a patient can
stand. —Respondent

The physios now use the PSFS with each initial evalua-
tion. It helps with discharge planning and progression
of the patient.—Respondent

Interviews and Survey Conducted 26 Months
After the Conclusion of the ARRSP
In the summer of 2017, a postgrant evaluation
was conducted 26 months after the conclusion of
the last course offering. An online survey was
sent to the 65 participants of the pediatric rehabil-
itation course (Supplement 4). Forty-three people
(66%) completed the survey. As can be seen in
Table 5, 70% of respondents stated that they now
used the PSFS either “a lot” or “quite a bit.”

TABLE 3. Perceived Competency in Various Indicators Related to Functioning at the Conclusion of the Pediatric
Rehabilitation Course

Thinking about the last 5 patients you saw in your workplace last week, how confident were in you in:

Very Much Quite a Bit Somewhat A Little Bit Not at All

Identifying activity limitations? (N=63)a 53 (84%) 9 (14%) 1 (2%) 0 0

Establishing functional goals? (N=62) 28 (45%) 29 (47%) 5 (8%) 0 0

Selecting functional, meaningful treatment activities?
(N=55)

28 (51%) 26 (47%) 1 (2%) 0 0

Progressing functional, meaningful treatment activities?
(N=66)

29 (44%) 35 (53%) 1 (2%) 1 (2%) 0

aNot all participants answered every question resulting in a variation in the number of respondents.

TABLE 4. Self-Rated Improvement in Patient-
Centered Practice Measured at the End of the Grant
Period

As a result of attending the Advancement of the Rwandan
Rehabilitation Services courses, how much do you feel
your evaluation and treatment of patients has improved
for the following: (N=55) (Likert 0–10 Scale used)

Responses Mode Mean (SD)

Using outcome measurements 7 7.8 (1.4)

Adjusting treatment based on
patient improvement

9 8.2 (1.1)

Evaluating functional activities 8 8.4 (1.1)

Setting functional improvement
goals

8 8.3 (1.2)

Clinical decision making 8 7.9 (1.1)

Abbreviation: SD, standard deviation.

Promoting Patient-Centered Practice Among Pediatric Physiotherapists in Rwanda www.ghspjournal.org

Global Health: Science and Practice 2020 | Volume 8 | Number 3 601

http://ghspjournal.org/lookup/suppl/doi:10.9745/GHSP-D-19-00408/-/DCSupplemental
http://www.ghspjournal.org


Additionally, the survey asked participants to
rate their perceived competency in the same indi-
cators related to functioning that they self-rated in
the course assessment that was filled out on the
last day of the course. Table 6 compares responses
given at these 2 points in time. There was no more
than a 10% difference in perceived competency at
the 2 points in time, suggesting good sustainability
of skills and concepts learned.

In 2016, the Rwanda Ministry of Health out-
lined new guidelines for data collection stating
that it is essential to collect accurate data to track
patient outcomes.22 Performance standards are
required in all 42 district hospitals in the country
to attain re-accreditation. Monitoring clinical out-
comes is designated as critical to improving quality
and safety of care.23

Although these changes are positive, there
are still obstacles to the long-term adoption of
PROMs. Interviews and clinical observations held
26 months after the conclusion of the ARRSP
revealed that PROMs were not regularly

completed. Two frequently cited reasons included
lack of promotion of the measures by department
managers and the feeling among therapists that
they were too time-consuming.

Two further obstacles were noted at the insti-
tutional level. Although we supplied participants
with a number of PSFS booklets for use in the
workplace, there were barriers to producing
more. Copiers were not available in physiotherapy
departments and blank sheets of paper were often
in short supply. Additionally, initial evaluations
were often stored centrally within hospital records
and not easily accessible to therapists after the
evaluation had been completed. This storage issue
created an obstacle to intermittent monitoring to
assess changes in function and modify treatment
programs accordingly.

DISCUSSION
Results indicate that the use of the PSFS reached
encouraging levels of acceptability, adoption, fea-
sibility, and penetration at the end of the grant
period. Additionally, participants demonstrated
greater understanding and utilization of patient-
centered practice techniques. The postgrant
evaluation found that perceived confidence in
establishing functional goals; selecting functional,
meaningful treatment activities; and progressing
those activities remained high 26 months after
the grant period ended. However, the evaluation
also revealed obstacles that limited optimal sus-
tainability of the use of PROMs. Both institutional
and clinical practice challenges were cited.

The challenges in achieving long-term sustain-
ability highlight difficulties that can be encoun-
tered when introducing new methodologies in
low-resource settings. There must be a solid foun-
dation upon which to introduce new practice
standards. Accomplishing this is difficult without

TABLE 6. Comparison of Perceived Competency Measurements Taken Immediately After the Pediatric Rehabilitation Course and
Taken 26 Months After the Conclusion of the Grant

Thinking about the last 5 patients you saw in your workplace
last week, how confident were in you in:

“Quite a Bit” or “Very Much”

Postcourse Assessment 26-Month Follow-up

Total responses No. (%) Total responses No. (%)

Identifying activity limitations? 63 62 (98) 43 39 (91)

Establishing functional goals? 62 57 (92) 43 37 (86)

Selecting functional, meaningful treatment activities? 54 53 (98) 43 38 (88)

Progressing functional, meaningful treatment activities? 64 62 (97) 43 35 (81)

TABLE 5. Responses to a Follow-up Survey
Conducted 26 Months After the Conclusion of the
Grant

You were taught the use of the outcome measure called
the patient-specific functional scale (PSFS). How often do
you use the PSFS? (N=43)

Responses No. (%)

A lot 14 (33)

Quite a bit 16 (37)

A little bit 8 (19)

Not at all 5 (12)

The perceived
competency
26months after
the grant end
remained high,
suggesting good
sustainability of
skills and concepts
learned.

Theuseof thePSFS
reached
encouraging
levels of
acceptability,
adoption,
feasibility, and
penetration at the
end of the grant
period.
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support at every level of the health system. In
this project, we used the capacity-building model
illustrated in Figure 3 in which the targets for
interventions were practicing clinicians and reha-
bilitation faculty.

In retrospect, we think the model in Figure 4
would have been better. By eliciting support from
multiple levels of the health system including the
Ministry of Health, hospital administration, and
physiotherapy department managers, we believe
that sustainability of new methodologies and
practice techniques could have been enhanced.

Limitations and Lessons Learned
Although the Rwandan steering committee
requested that ARRSP courses emphasize clinical
decision making, the majority of physiotherapists

in Rwanda were not familiar with outcome mea-
sures and patient-centered practice. Therefore,
there were uneven perceptions of need for change
andmotivation to change. Some therapists under-
stood that using PROMs was an essential aspect of
clinical decision making and were motivated to
use them. But others did not fully integrate them
into their practices.

Because the end-of-grant assessment was dis-
tributed at the closing ceremonies, it was only
available to those in attendance, which was ap-
proximately 35% of course participants. If
we could do it over, we would send out an elec-
tronic version of the assessment to reach more
participants.

The postgrant assessment was performed
26 months after the grant closing and only includ-
ed participants who attended the pediatric
rehabilitation course. This was due to the interest,

FIGURE 3. Capacity-Building Model Used to Train Physiotherapists in Rwanda

FIGURE 4. Capacity-Building Model That Should Have Been Used to Train Physiotherapists in Rwanda
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availability, and motivation of one of the
Rwandan co-instructors in sampling this subset.
In hindsight, we would have implemented the
postgrant assessment 12 months after the final
course and included participants from all ARRSP
courses to assess the levels of success across all
participants. Additionally, the pediatric group
was challenging since many of the patients had
long-term congenital conditions that do not re-
spond quickly or completely to physical therapy
interventions.

CONCLUSION AND
RECOMMENDATIONS

We recommend that groups planning similar
capacity-building endeavors consider the model
presented in Figure 4 to target stakeholders from
a broad range of health system levels. We believe
that this approach will better facilitate systemic
and institutional support to maximize adoption,
penetration, and sustainability of new skills and
concepts. We hope that methodologies utilized
and lessons learned from this study are useful to
other medical professionals planning capacity
training in low-resource settings.
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RESOURCE

Top 10 Resources in Global Surgery
Alliance Niyikuri,a Emily R. Smith,b,c Dominique Vervoort,d Mark G. Shrime,d,e Stav Brown,f

AlexanderW. Peters,d,g Gavin Yamey,b Emmanuel Makasah,i

Key Messages

n The most useful resource reported was Global
Surgery 2030, along with other publications, data
collection tools, books and training manuals, and
a documentary.

n This list could serve as a starting point for individuals
interested in global surgery and be supplemented
with resources advocating for global surgery from
clinical, population health, or policy perspectives.

THE GROWING FIELD OF GLOBAL
SURGERY

Global surgery is defined as1:

an area of study, research, practice, and advocacy that seeks to
improve health outcomes and achieve health equity for all peo-
ple who need surgical and anesthesia care, with a special
emphasis on underserved populations and populations in crisis.

The need is great. Surgical disease is among the top
15 causes of disability, and surgical conditions account
for up to 30% of total disability-adjusted life years
(DALYs) lost worldwide—with the greatest need in
low- and middle-income countries (LMICs).2 Surgery
has been shown to be highly cost-effective when com-
pared with standard global health interventions.3–5

The transition from the Millennium Development
Goals to the Sustainable Development Goals has ushered

in a new era for the global surgery community. Sustain-
able Development Goal 3, to “ensure healthy lives and pro-
mote well-being at all ages,” emphasizes health system
strengthening and universal health coverage.6 The provi-
sion of available, accessible, safe, timely, and affordable sur-
gical and anesthesia care is identified as an integral
component of a functional health system in countries at all
levels of economic development and as essential to achiev-
ing universal health coverage.2,3,7 In addition, the impor-
tance of increasing education, safety, and capacity for the
provision of surgical, anesthetic, and obstetric care is high-
lighted by several global health and development agencies
and policy makers, including the World Bank and the
World Health Organization (WHO).8–11

As a result, the emerging field of global surgery has
increased in priority among health practitioners, includ-
ing nonphysician surgeons and anesthetists, researchers,
and students. Evidence of this prioritization includes a
shift toward incorporating surgical care as an integral
part of global health systems strengthening in LMICs
that has occurred and will likely continue to grow in
importance within global health agendas.12,13 Lastly,
interest in the field from an academic research stand-
point is evidenced by the increase in peer-reviewed pub-
lications. Between 2005 and 2015, research publications
in the field of global surgery increased from approxi-
mately 570 articles in 2005 to more than 4,000 articles
published in 2015, according to PubMed.

Because of the growing interest in global surgery,
momentum in this emerging field, and the importance
of global surgery in the training of health professionals,
we aimed to summarize the top resources in global
surgery to orient readers to the field. We undertook a
2-stage process to identify and select the top 10 resources
in global surgery.

In the first stage, we convened a team of global sur-
gery leaders, including persons with decades of experi-
ence in global surgery and emerging leaders. The team
included 6 global surgeons from a variety of surgical spe-
cialties and training and 2 public health professionals. A
diverse authorship teamwas deliberately selected so that
the nominated resources would transcend disciplines,
career stages, and setting. The authorship team also
included representation from varying career stages,
including 2 students, 2 residents, 3 practicing surgeons,
and 2 academic researchers. Lastly, the team included

a Frank Ogden Medical School, Hope Africa University, Bujumbura, Burundi.
b Duke Global Health Institute, Duke University, Durham, NC, USA.
c Department of Public Health, Robbins College of Health and Human Sciences,
Baylor University, Waco, TX, USA.
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f Sackler School of Medicine, Tel Aviv University, Tel Aviv, Israel.
g Department of Surgery, Weill Cornell Medical College, New York, NY, USA.
h Cabinet Office, Government of the Republic of Zambia, Lusaka, Zambia.
i Department of Surgery, School of Medicine, University of Witwatersrand,
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leaders from LMICs and high-income countries
(HICs). Twenty-one resources were nominated
de novo, including 10 peer-reviewed articles, 4
books or monographs, 3 data collection tools, 2
development manuals, and 2 advocacy pieces, com-
prising a documentary film and a newspaper
opinion-editorial article.

The second stage involved a collaborative
crowdsourcing initiative using social media and
email distribution lists over a 1-month period.
Using the social media and email platforms, we
aimed to collect information from persons
involved in global surgery from several perspec-
tives, including surgeons, anesthesiologists and
anesthetists, obstetricians, and public health stu-
dents. We created a short survey that contained
the 21 resources from stage 1 and asked partici-
pants to select their top 10 resources from this

list. Participants were also asked to nominate
other resources related to global surgery through
short-answer responses. After the 1-month per-
iod, ratings and open-ended responses were com-
piled and tabulated, resulting in the nominated
top 10 resources in global surgery.

GLOBAL SURGERY TOP 10
RESOURCES

The top 10 resources included a wide variety of
items including 3 publications, 3 data collection
tools, 3 books or manuals, and 1 documentary
film (Figure 1).

Publications
Surgery and Global Health: A View from Beyond
the OR (2008) is widely regarded as the impetus

FIGURE 1. Top 10 Resources in Global Surgery
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for global surgery to become a major global health
emphasis.14 Written by 2 key leaders in global
health, Dr. Paul Farmer and Dr. Jim Kim outlined
the need for surgery in LMICs and defined global
surgery as the “neglected stepchild of global health.”

Global Surgery 2030, a report by The Lancet
Commission on Global Surgery (2015), repeatedly
topped lists as the most useful and impactful
resource.2 Launched in 2014, the Commission com-
prises a multidisciplinary, international team of
commissioners, collaborators, and advisors from
more than 110 countries and 6 continents. Its
report, released in the following year, proposed a
plan of action for this scale-up over the next 15
years. The data created by the Commission’s
researchers have been included in the World
Bank Development Indicators data collection
and served as a launching point for the develop-
ment of national surgical plans and the collec-
tion of primary global surgery data.

In 2014, Grimes and colleagues wrote Cost-
Effectiveness of Surgery in Low- and Middle-
Income Countries: A Systematic Review to
evaluate the cost-effectiveness of surgical inter-
ventions that could be available at district hospi-
tals in LMICs.15 The authors argued that many
surgical interventions are as cost-effective, life-
saving, and disability preventing as traditional
global public health measures (e.g., vaccination,
bed nets for malaria prevention), thus debunk-
ing the myth that the provision of surgery is too
expensive for low-resource settings.

Datasets/Data Collection Tools
As part of the Safe Surgery Saves Lives initiative
formed by the World Alliance for Patient Safety
and WHO, the WHO Surgical Safety Checklist was
created to assist surgical teams in reducing avoid-
able surgical site infections and preventable
deaths.16 The checklist, which has been imple-
mented in over 4,100 hospitals and still actively
used in more than 1,790 hospitals, is associated
with reduced complications, infection, and mor-
tality rates, improved team communication, and
increased economic benefits.16,22,23

The second data collection tool resource is the
online Global Burden of Disease (GBD) data
(2017) repository and visualization tools.17 The
GBD Results Tool, hosted by the Institute for
Health Metrics and Evaluation, allows for a com-
prehensive overview of disease morbidity and
mortality around the world and comparison
between countries, risk and causal factors, and
patient demographics.

The final data collection tool resource includes
the 6 core indicators reported by the Lancet
Commission report that were incorporated in the
World Bank Development Indicators in 2015.18 The
incorporation of surgery-specific health indicators in
the World Bank database, the largest collection of
health, development, and economic data from
members states, represents the first attempt to com-
prehensively gather primary surgical data on an
international scale. In addition, the open-access nat-
ure of the data encourages accessibility to a wide
range of users rather than only academics or those
with sufficient economic resources.

Books and Manuals
The third edition of the Disease Control Priorities
(DCP3) series provides “the most up-to-date evi-
dence on cost-effective interventions to address
the burden of disease in low-resource settings.”19

Volume 1 of DCP3 is dedicated to Essential Surgery
and evaluates 44 emergency and essential surgical
procedures.

Global Surgery: An Introduction, a booklet writ-
ten by Dr. Dominique Vervoort in 2017, provides
an introduction on the basic concepts, history, and
future steps of global surgery and related topics,
targeting an audience new to the field of global
surgery.20

Lastly, following the movement toward Na-
tional Surgical, Obstetric, and Anesthesia Plans
(NSOAPs) in some sub-Saharan African countries
and the launch of Zambia’s NSOAP, the WHO
produced the Surgical Care Systems Strengthening:
Developing National Surgical, Obstetric, and Anaesthesia
Plans to highlight the importance of NSOAPs and
the progress made in selected countries around
the world.21

Documentary
Finally, The Checklist Effect, a 2015 documentary
by the Lifebox Foundation directed by Lauren
Anders Brown, follows surgical health profes-
sionals in Haiti, Uganda, Mongolia, Guatemala,
andMoldova.22 The documentary has been screened
and awarded at several international global health
film festivals and translated into 10 languages by stu-
dent members of the International Student Surgical
Network, an international nonprofit organization,
consisting of medical students, residents, and young
doctors interested in global surgery.

ADDITIONAL RESOURCES
Due to the increased interest in global surgery
among academic institutions and LMIC health

Top 10 Resources in Global Surgery www.ghspjournal.org

Global Health: Science and Practice 2020 | Volume 8 | Number 3 608

https://doi.org/10.1016/S0140-6736(15)60160-X
https://doi.org/10.1007/s00268-013-2243-y
https://doi.org/10.1007/s00268-013-2243-y
https://doi.org/10.1007/s00268-013-2243-y
https://apps.who.int/iris/bitstream/handle/10665/44186/9789241598590_eng_Checklist.pdf
http://www.healthdata.org/gbd/data
https://datacatalog.worldbank.org/dataset/world-development-indicators
http://dcp-3.org/surgery
http://dcp-3.org/surgery
https://issuu.com/dominiquevervoort/docs/global_surgery-_an_introduction
https://apps.who.int/iris/bitstream/handle/10665/255566/9789241512244-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/255566/9789241512244-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/255566/9789241512244-eng.pdf
http://www.ghspjournal.org


care professionals, there is not only the need for a
collection of first-step resources in the field but
also the need for thoughtful guidelines to improve
surgical care in LMICs and low-resource settings
through multidisciplinary approaches.

There are many additional resources, including
publications, partnerships, training tools, and
ongoing studies on global surgery that are moving
the field forward in tremendous ways. This list is
not meant to be comprehensive or final, but rather
a starting point for students, professionals, clini-
cians, and others interested in global surgery.
Initially, the focus of interest in global surgery has
solely been on providing clinical care to persons
with surgical conditions. However, the field has
broadened to include public health, health econom-
ics, health services, and policy research perspec-
tives, thus promoting the need for global surgery
resources to encompass both the individual-level
and population-level needs, while contextually
incorporating locally-driven viewpoints. Building
upon the top 10 resources, other key supplemen-
tary resources from a socioecological viewpoint are
described below (Figure 2).

Clinical Perspective
On a clinical level, the field of global surgery is see-
ing momentum build around clinical guidelines
for care in resource-constrained settings that are
relevant to practitioners in LMICs. Some clinical
practice resource examples include Primary Sur-
gery, Principles of Reconstructive Surgery in Africa,
Paediatric Surgery: A Comprehensive Textbook for
Africa, SUGAR PEARLS (Procedural Education for
Adaptation to Resource Limited Settings), and
manymore.24–27 In addition, locally driven surgical
skills and training resources, such as Global Surgery
and Anesthesia Manual and Non-Technical Skills for

Surgeons System Handbook have also been made
available to health practitioners in LMICs.28,29

Additional effects toward trauma care
improvement, including prehospital and emer-
gency room care, have also been emphasized
from a full health care system perspective.30

Although prehospital chains (e.g., through ambu-
lance services or clear referral systems) and emer-
gency services remain scant and under-addressed
in global health, they form critical barriers in
access to care by increasing the delay in reaching
care.31 For example, emergency medical services
systems are in place in only one-third of the coun-
tries in sub-Saharan Africa, only covering less
than 10% of the population.32 Lastly, but impor-
tantly, nonphysician clinicians and nonspecialist
physicians can also assist in closing the gap in
needed surgical services at first-level hospitals.33

A recent reviewby Falk et al. emphasized the varia-
tion in recognition, training pathways, and proce-
dural support that nonspecialist and nonclinician
providers engage in through task-sharingmodels.34

Task sharing has accordingly become a predomi-
nant approach in surgical care delivery in many
LMICs with formalized training pathways in, for
example, Mozambique and Sierra Leone.

As a recommendation for the development
of future resources, international collaborative
efforts and partnerships (whether researchers in
both HICs and LMICs or researchers in LMICs
among themselves) can guide the creation of global
surgery resources that cater to the needs of local sta-
keholders among practitioners in LMICs. Trainees
and surgeons in LMICs must be fully involved in
these endeavors and their need for more specific
and targeted clinical resources addressed as well.
Though already exposed to care in resource-
constrained settings, trainees in LMICs need clinical

FIGURE 2. Socioecological Model of Additional Global Surgery Resource Recommendations
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guidelines such as those previously cited as they pre-
pare to care for patients in their local low-resource
settings. Reciprocity with collaborative partners
must be ensured, sharing clinical experience from
HICs and learning new approaches to surgical dis-
ease already practiced by local surgeons.35

Population Health Perspective
On a population health level, collaborative efforts
resulting in the collection of primary epidemiolog-
ic data are needed. Several large, multinational
cohort studies on surgery, such as GlobalSurg,
Global PaedSurg, COVIDSurg and other national
and international databases on trauma care, neu-
rosurgery, pediatric surgery, and other specialty
areas, continue to collect primary data in LMICs,
which has resulted in several profound publica-
tions highlighting the global surgery need from
an epidemiologic standpoint.

In addition to the longitudinal cohort studies,
there are several data collection tools available for
population-level data collection, including the afore-
mentioned tools used in the Global Burden of
Disease tools and the World Bank Development
Indicators. Other data collection tools include the
Surgeons Overseas Assessment of Surgical Need,
the Surgeons Overseas PIPES—Personnel, Infra-
structure, Procedure, Equipment, and Supplies—
Assessment tool, Surgeons Overseas Pediatric
PIPES, the Global Assessment of Pediatric Surgery,
and the World Health Organization Tool for
Situational Analysis to Assess Emergency and
Essential Surgical Care.

Recommendations for future resources from a
population health perspective include additional
longitudinal studies that are contextually applic-
able to specific populations. Validated question-
naires assessing a more granular approach to
measure the burden of surgical conditions, facility-
level tools to measure quality of care, and qualita-
tive data collection tools aimed at overcoming
barriers to surgical care are a few examples of
further tools to be developed.

Policy Perspective
Strong support for strengthening emergency and
essential surgical and anesthesia care has been advo-
cated as an essential component of universal health
coverage and was recognized by the World Health
Assembly (WHA) as resolution WHA68:15. In
2017, another resolution was passed (WHA70.22)
that requires member nations to provide biennial
reports on the strengthening of emergency and
essential surgical care and anesthesia as a component

of universal health coverage as requested in resolu-
tion WHA69:11. This series of global events at the
policy level of health care highlight the role that pol-
icy makers and advocates of global surgery have on
the international health agenda.

The promotion of recommendations to develop
national surgical plans have propelled many coun-
tries to engage local stakeholders at various levels of
health care and policy to begin formulating NSOAPs.
Many organizations and institutions have been
involved in engaging key stakeholders to advocate
for the surgical patient. As an example, the G4
Alliance, comprising over 80 organizations in more
than 160 countries, has played a strong role in advo-
cacy, policy implementation, and strategic planning
for global surgery as outlined in their forthcoming
Global Action Plan for Surgery.36 Another example
includes the Optimal Resources for Children’s
Surgery, developed by the Global Initiative for
Children’s Surgery, a collaboration of more than
270 pediatric health care professionals and academi-
cians from 44 countries (75% from LMICs).37,38 The
document outlined detailed standards of children’s
surgical care at all levels of health care facilities, with
the objective to inform national surgical plans in
LMICs.

CONCLUSION
We identified key resources as relevant to practi-
tioners from various specialties and stages of their
careers and listed the top 10 resources relevant to
individuals across all groups. We hope that this list
will serve as a starting point for individuals inter-
ested in global surgery and aid in promoting global
surgery awareness, scholarship, and collaboration
toward aworld inwhich safe surgical and anesthesia
care is a reality for all.
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CORRIGENDUM

Corrigendum: Halperin DT. CopingWith COVID-19: Learning
From Past Pandemics to Avoid Pitfalls and Panic

See updated article

In the article “Coping with COVID-19: learning frompast pandemics to avoid pitfalls and panic” by
Daniel T. Halperin, which appeared in the June 2020 is-
sue (Volume 8, Issue 2), on page 1, the fourth sentence
under the heading “Confusion and Panic Returns
With This Pandemic,” was changed to “Under such
circumstances, fear is understandable and can help

motivate behavior change. However, when fear
becomes irrational or leads to panic, it often results
in poor decision making and other unintended conse-
quences.” to avoid the incorrect implication that irra-
tional fear can have a positive effect on motivating
behavior change.

The article has been corrected accordingly.
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