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EDITORIAL

CanWe Expect Results-Based Financing to Improve Quality
of Care?

Performance-based incentives as currently employed appear poorly adapted for improving quality of
clinical processes. They mainly measure structural items that, while easier to measure, are remote from
actual clinical quality, and they could even perversely lead to heightened attention to those factors at the
expense of clinical quality.

See related article by Gergen.

Results-based financing (RBF) schemes in health
care are premised on the notion that “paying for

results” rather than for inputs is more likely to improve
performance. But getting from that attractive hypothesis
to program efforts that improve quality of care and out-
comes at population scale—in the real world—is far from
simple.

The article by Gergen1 in this issue of GHSP offers an
overview of a set of RBF schemes, mainly funded under
the World Bank’s Health Results Innovation Trust Fund
(HRITF). Under this funding, performance-based incen-
tives are paid to health workers and health facilities,
with the intention of improving quality of health serv-
ices for women and children. As of late 2016, this
major funding program, supported primarily by the
governments of Norway and the United Kingdom, has
provided close to US$400 million in grants and more
than US$2 billion in associated loans to RBF programs
in 29 countries.2

STRUCTURE VS. PROCESS VS. OUTCOME
Incentives, as used in these schemes, get health worker
attention but may not direct attention where it’s most
needed. As the Gergen paper acknowledges, in these fi-
nancing schemes quality is operationalized largely in
terms of structure, rather than processes or outcomes of
care (using the language of the Donabedian model3).
Among the 54 most common indicators tracked by the
checklists used in the schemes Gergen et al. review, the
large majority relate to what they describe as “structural
quality.” The 4 most frequently used are:

� Latrines/toilets present and in good working order

� Performance or activity reports submitted on time

� Financial and accounting documents available and
well kept

� Fencing around the building existent and well kept

Important though such indicators may be, it’s not at
all clear that in the aggregate they constitute an
adequate account of the causal factors that can be
expected to drive improved clinical processes and outcomes.
Indeed, in the Donabedianmodel, it is the additive effect
of inputs and care processes that yield improved health
outcomes. Using terms from the Institute of Medicine’s
conceptualization of health care quality, the focus needs
to be on ensuring that actual clinical care provided to ev-
ery client is safe, effective, patient-centered, timely, effi-
cient, and equitable.4

To be sure, among the RBF performance indicators
presented by Gergen et al., a few attempt to get at what
care is actually provided and there is frequent discussion
among RBF proponents about how to incorporate more
quality of care process measures into financial incentive
schemes in low-resource settings.

But, as described by Gergen et al., the data used for
verification in the schemes they review are largely lim-
ited to information abstracted from routine registers and
patient records; very little is based on direct observation
or client exit interviews. Inmost instances, reviewof rou-
tine documents as described in the Gergen article will be
inadequate to assess clinical quality or appropriateness of
care (e.g., “Integrated Management of Childhood Illness
[IMCI] protocol is applied correctly”).

WHAT’S IMPORTANT MAY NOT BE READILY
MEASURABLE; WHAT’S MEASURABLE MAY NOT
BE IMPORTANT
We can assume that those developing performance
measures for these funding schemes would have very
much liked to have more and better measures of actual

Global Health: Science and Practice 2017 | Volume 5 | Number 1 1

http://dx.doi.org/10.9745/GHSP-D-16-00239


quality of care. Unlike tracking of service volume,
however, clinical quality of care tends to be diffi-
cult to measure. This challenge is particularly
acute in low-resource settings where primary
patient data are often absent (e.g., lack of standar-
dized patient records, stock-outs of registers) and
routine health information systems often include
few quality of care clinical process and health out-
come measures. Concomitantly trying to measure
quality of care while building health information
systems capable of measuring quality is a common
challenge faced by programs implementing qual-
ity improvement and financial incentive schemes
alike.

But if we are seeking to incentivize based on
measures of performance, unless we usemeasures
that closely approximate what we’re most inter-
ested in influencing, we riskmisdirecting effort to-
ward factors that are less likely to contribute to
improvements onmeaningful endpoints and away
from potentially more important unmeasured
factors.

THE FULL SET OF CONDITIONS REQUIRED
FOR IMPROVED OUTCOMES
Moving back a step on the causal chain from the
process of clinical care, we have a set of conditions
that need to bemet if appropriate, quality care is to
be provided for every client every time. This has
been referred to as “implementation strength.”5

One simple way to think about the immediate
proximal set of such factors is to remember the ac-
ronymACME; for a specific service to be delivered
such that it produces its desired benefit, systems
need to be functional such that healthworkers are:

� Available to those needing the service

� Capable, i.e., have the knowledge and skills
required for that particular service

� Motivated to provide the service

� Enabled, i.e., have the necessary infrastructure,
equipment, drugs, and other supplies

Not all of thiswill be easilymeasurable, but any
scheme aiming to bring about improved individ-
ual- and population-level health outcomes must
seriously come to grips with the conditions that
need to be satisfied to achieve such improvements.

PERFORMANCE: THE REAL THING OR ONLY
THE APPEARANCE?
For RBF schemes to be effective, those designing
and delivering them need to be clear-eyed about

what behaviors they are actually incentivizing.
Like measurement of quality, rigorous, indepen-
dent verification can be difficult and costly. But
without such verification, it is not possible to
know whether these schemes are, in fact, contrib-
uting to improved quality of care. In the absence of
clear evidence for the effect of financial incentives
on improved quality of care and health outcomes
in low-resource settings,6 it is more important
than ever to pursue rigorous assessments of the
effect and costs of implementing such schemes.

Incentive schemes risk rewarding the mere
appearance of improved performance. It is not
clear that implementation of these schemes has
been accompanied by adequate safeguards against
complicity, for example, between those in the
health facility being incentivized and their peer-
reviewers.

WHAT’S MISSING FROM THIS PICTURE?
On finishing the Gergen article, the reader may be
left wondering:

� Why should one believe that incentivizing
primarily structural factors will necessarily
lead to improvement in clinical processes or
outcomes?

� Even if there were an impact on quality or out-
comes, towhat extentwould it prove feasible to
replicate and sustain such results at scale?

� Implemented at scale, strong data validation
mechanisms (like the rigorous impact evalua-
tions done when these schemes were first
piloted7)would be difficult to sustain. In the ab-
sence of such strong validation, won’t there be
a tendency to try to game the system since
maintaining the appearance of good perform-
ance will often be easier than producing the
real thing?

� For improving quality, what is more likely to be
effective: (1) data use within the health facility
for directing problem solving, or (2) document-
ing and reporting data to submit elsewhere,
serving as a basis for an incentive calculation?
Or both? How compatible are these 2 ap-
proaches to improving performance?

� How consistent are performance-based incen-
tives, as used in these schemes, with known
best practices in the quality improvement
field?8

In fairness, RBF schemes are typically not just
about quality improvement; they are concerned

Unlike tracking of
service volume,
clinical quality of
care tends to be
difficult to
measure.

In order toprovide
quality care,
health workers
need to be
available,
capable,
motivated, and
enabled.
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with program performance more broadly defined.
But surely we are kidding ourselves if we think
that measuring and incentivizing performance
operationalized mainly in terms of “structural”
factors will take us very far toward improved clin-
ical care and health outcomes. –Global Health:
Science and Practice
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EDITORIAL

Winners of the Consortium of Universities for Global
Health–Global Health: Science and Practice Annual Student
Manuscript Contest
James D Shelton,a Pierre Buekens,b Elizabeth Grantc

The 2 inaugural winners of the CUGH–GHSP Annual Student Manuscript Contest describe (1) the American
Mock World Health Organization model for engaging students in global health policy and diplomacy,
and (2) a successful Indo-U.S. twinning model of global health academic partnership led by students.

See related articles by Lei and by Soni.

This issue marks the inauguration of publication of
the first 2 winning articles from the Consortium

of Universities for Global Health (CUGH)–Global
Health: Science and Practice (GHSP) Annual Student
Manuscript Contest. Each year at the CUGH annual
meeting, we intend to select the best manuscripts from
among student papers submitted for this competition.
Manuscripts are judged by members of CUGH’s
Research Committee and one or more GHSP editors.
Winning manuscripts are announced at the annual
meeting and, assuming they undergo the further appro-
priate peer review, published in a subsequent GHSP
issue.

The 2 winning articles in this issue are:

� Lei et al. AmericanMockWorld Health Organization:
An Innovative Model for Student Engagement in
Global Health Policy1

� Soni et al. RAHI–SATHI Indo-U.S. Collaboration:
The Evolution of a Trainee-Led Twinning Model in
Global Health Into a Multidisciplinary Collaborative
Program2

The articles are especially notable for 2 reasons. First,
they provide a healthy amount of rich process descrip-
tion, in keeping with GHSP’s strong interest in docu-
menting not only results but also how interventions are
carried out. Thus, readers can better understand how
implementation might be adapted for other situations.
Second, both articles reflect a high level of student initi-
ative and leadership in carrying out the activities
described in the papers.

One of themajor strengths of CUGH as reflected in its
annual meeting is the strong engagement of students;
students are actively engaged in poster sessions, presen-
tations, and satellite sessions. Accordingly, we see the
Annual Student Manuscript Contest as an excellent op-
portunity to collaborate with CUGH to help advance the
future generation of global health technical excellence
and leadership.
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COMMENTARY

“New Users” Are Confusing Our Counting: Reaching
Consensus on How to Measure “Additional Users” of
Family Planning
Aisha Dasgupta,a,b MichelleWeinberger,c Ben Bellows,dWin Browne

FP2020’s overarching goal is framed around the new metric of “additional users.” This measure inherently
captures population-level change but has been conflated with other ambiguous metrics, such as “new
users.” Therefore, we propose a standard set of terms to provide more consistent measurement. Although
commonly used service-level metrics cannot be directly compared to the population-level metric of addi-
tional users, we describe 2 modeling approaches that can allow service-level data to inform estimates of
additional users.

INTRODUCTION

In July 2012, the London Summit on Family Planning
reenergized the reproductive health field by establish-

ing a new commitment to bring modern contraception
to women and girls with an unmet need for family
planning—those who say they do not want a child soon
or at all but are not currently using contraception. At
that time, it was estimated that 222 million women in
the developing world had an unmet need for modern
contraception.1 Most of these women were concen-
trated in the world’s 69 poorest countries.2 The family
planning community committed at the Summit to ena-
bling an additional 120 million women in these 69 coun-
tries to use modern contraception by 2020.2–4 The
community felt that designating a single number would
help rally the community and push forward a renewed
focus on family planning.3

Nearly 5 years later, the widely recognized “120 by
20”goalsupportedbytheFamilyPlanning2020(FP2020)
global partnership can be credited for galvanizing
renewed commitment to family planning. However, the
new metric of “additional users”—an aggregate metric
that estimates how many more modern contraceptive
users there are now compared with the estimated
2012 baseline number—has created confusion about
the definition and meaning of several other related fam-
ily planning metrics, including “new users,” “acceptors,”

“first-time users,” and “adopters.” It has also raised the
question of how service-level metrics collected by pro-
grams can be linked to the aggregate concept of “addi-
tional users” to assess progress of individual programs
toward population changes in contraceptive use at the
country level. In this article, which follows from a
panel discussion among the 4 coauthors held during the
2016 International Conference on Family Planning, we
outline several of the metrics currently used to measure
family planning program progress and propose a pre-
ferred set of service-level metrics to inform contribu-
tions to the FP2020 aggregate-level goal of reaching
“additional users.” We also describe 2 approaches—
Track20’s Family Planning Estimation Tool (FPET) and
Marie Stopes International’s Impact 2 model—for
bridging the gap between service-level measures avail-
able in programs’ routine service statistics and the ag-
gregate metric of additional users. Finally, we draw
attention to the need for more robust data collection
systems that allow for the collection of harmonized
routine longitudinal metrics rather than focusing solely
on visit-based service statistics or cross-sectional house-
hold surveys.

ALIGNING INDICATORS: WHY IT MATTERS
Metrics, especially when used by donors and govern-
ments to set goals and measure performance, can drive
how family planning programs are designed and imple-
mented. Using the right metrics ensures that program
growth translates into additional impact, gives credit for
ensuring current family planning clients have continued
access to services, and links programmatic increases in

aMarie Stopes International, London, UK.
bUnited Nations Population Division, New York, NY, USA.
cAvenir Health, Washington, DC, USA.
dPopulation Council, Lusaka, Zambia.
eBill & Melinda Gates Foundation, Seattle, WA, USA.
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contraceptive use with expanded national cover-
age, not just attracting clients from other
providers.

Not all current data management systems
enable effective monitoring of family planning
program performance. A key dimension to the
success of any family planning program that is not
fully captured with service statistics, for example,
is the effective, voluntaryuse of a preferred contra-
ceptive method by each program beneficiary over
time. Reasons formethod-specific discontinuation
rates are critical to understanding this longitudinal
perspective but this information is often not cap-
tured with service statistics. Researchers have
instead created models that use available service
statistics to estimate program performance.

Several types of indicators are collected to
measure family planning program performance,
and in particular contraceptive use. Some of these
indicators, such as “commodities distributed” and
“first-time users,” are collected through routine
client-level service statistics or client exit inter-
views, whereas others, such as “users” and “addi-
tional users,” are estimated in models or collected
frompopulation-level surveys. To ensure clarity of
terminology used throughout this article, we sum-
marize these definitions in the Box.5

THE AGGREGATE MEASURE OF
“ADDITIONAL USERS” BASED ON
HOUSEHOLD SURVEYS AND MODEL-BASED
ESTIMATES
“Additional users” is inherently an aggregate met-
ric indicating howmany more modern contracep-
tive users there are across the 69 poorest countries
now compared with the estimated 2012 baseline
number of modern contraceptive users in the
same countries. Each year, the FP2020 Secretariat
publishes its annual progress report showing pro-
gress toward the “120 by 20” goal—FP2020’s first
core indicator.6,7 The additional user results are
shown at the country level as well as summed
across all 69 countries. At the country level, the
number of additional users is calculated using
2 variables, the estimated modern contraceptive
prevalence rate (mCPR) and the estimated num-
ber of women of reproductive age (WRA), at
2 time periods, currently and the 2012 baseline,
as follows:

Additional users = (WRAYYYY �mCPRYYYY)
– (WRA2012 �mCPR2012)

Where YYYY = the current time period of interest

The estimate of current mCPR (FP2020’s
second Core Indicator) is a model-based esti-
mate, informed by nationally representative
household surveys, such as the Demographic
and Health Surveys (DHS), Multiple Indicator
Cluster Surveys (MICS), and Performance
Monitoring and Accountability 2020 (PMA2020)
surveys, as well as service statistics (in select
countries) and historic regional and global pat-
terns of change.

For FP2020, the goal of reaching 120 million
additional users can only be achieved if family
planning programs (1) continue to sustain services
tomore than 270millionwomen,8 the number al-
ready using modern contraceptives in the world’s
69 poorest countries when the FP2020 initiative
began in 2012, and (2) further grow the number
of users beyond this base. Thus, priority must
be placed both on reaching non-users and on
ensuring women who are currently using
contraceptives have continued access to high-
quality services to minimize discontinuation due
to dissatisfaction.9

To date, national and global-level understand-
ing of progress in family planning has typically
been informed by household surveys, including
DHS, MICS, and PMA2020, as well as other
national and cross-national survey programs
(such as the Contraceptive Prevalence Surveys,
Reproductive Health Surveys, and World Fertility
Surveys). Such surveys are invaluable in provid-
ing a cross-sectional insight into contraceptive
use, typically from questions such as “Are you
currently doing something or using any method
to delay or avoid getting pregnant?” However,
surveys have limited ability to capture the
dynamic longitudinal nature of contraceptive use,
including first-time use, discontinuation, switch-
ing of methods, resumption of use, and so on. An
exception is the calendar section of the DHS
questionnaire, which captures a woman’s retro-
spective self-reported contraceptive status (and
method), pregnancies, births, breastfeeding
status, and method terminations every calendar
month for the 5 years prior to interview.
Although these data do not suffer from problems
of loss to follow-up, the calendar data are
vulnerable to selection bias as only women
surviving to interview can report, and there are
likely to also be memory recall issues. Besides
DHS’s calendar method, there are some recent
examples of electronic client information sys-
tems10 and a handful of specialist studies11,12

that have capturedmethod switching or discontin-
uation, but overall conventional measurement
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BOX. Key Terms Used to Talk About Women Using Contraception
Commonly Collected Routine Service Statistics Data
� Client visits: The number of times clients interacted with a provider for contraceptive services. In most cases, the same client

is counted multiple times because the client comes for multiple visits (e.g., 4 injections over a year). Most health management
information systems (HMISs) count client visits.

� Clients served: The number of clients who received contraceptive services in a given time period, often 1 year. This is often
counted using a client-based HMIS and thus is not very common as few systems have the means to track a uniquely identified
client across multiple visits (usually requires an electronic-based system).

� Commodities distributed/services provided: The number of contraceptive commodities distributed or services pro-
vided to clients (e.g., number of pill cycles, number of IUDs, number of male sterilization services). In some cases, this may be
captured at the client level (e.g., counted when products or services are provided to clients), while in other cases they might be
counted further back in the supply chain (e.g., counted when products are distributed to a clinic). These counts are often
aggregated into the couple-years of protection (CYPs) measure.

Family Planning Client Characteristics Data Captured Routinely or via Client Surveys
� First-time user: A person who starts using modern contraception for the first time in her life.
� Lapseduser:Apersonwhohasusedmodern contraceptionat any time in thepast, but is not currentlyusingamodernmethod.
� Adopter: A client who was not using a modern contraceptive method at the time of her visit, which includes first-time users

and lapsed users. The definition of “time of her visit” can vary, for example, today, last month, or last 3 months.
� Provider-continuer: A client who, at the time of her visit, was already using a modern contraceptive method that she

received from the same service provider (or same network) and comes back for another family planning service (e.g., for
resupply of the same method or to switch methods). The definition of “time of her visit” can vary, for example, today, last
month, or last 3 months.

� Provider-changer: A client who, at the time of her visit, was already using modern contraception and comes for another
family planning service, but who had previously received her family planning from a different provider. The definition of “time
of her visit” can vary, for example, today, last month, or last 3 months.

Note: The 3 terms adopter, provider-continuer, and provide-changer are mutually exclusive groups: all clients served fall into
only 1 of these 3 categories. Collectively, these 3 terms are often referred to as the “client-use profile.”
Population-Level Data (not directly captured in routine data)
� User: A person who is currently using contraception, regardless of when the method was received. This is not directly com-

parable with the number of clients served in a year, because it includes women still using long-acting or permanent methods
received previously (e.g., a woman who had an IUD inserted in 2012 may still be an IUD user in 2015). This can be estimated
through population-based surveys, such as Demographic and Health Surveys, Multiple Indicator Cluster Surveys, or
Performance Monitoring and Accountability 2020 surveys, or through modeled estimates of the contraceptive prevalence
rate and the number of women of reproductive age (e.g., Track20’s Family Planning Estimation Tool and United Nations
Population Division estimates) or modeling from service provision data (e.g., Marie Stopes International’s Impact 2 model).
Note that “currently using” can be interpreted differently bywomen asked about current use in survey questionnaires.

� Additional users: The net number of current contraception users above a specified baseline; in the case of FP2020, the
baseline is the number of current contraception users in 2012 in the world’s 69 poorest countries. Note that this concept does
not apply to an individual but rather to an aggregate population.

TermsWe Suggest Dropping
� Newuser: A term that has multiple definitions including first-time user, new to the provider (e.g., provider-changer), new to

the method (e.g., switching methods), not recently using a method (e.g., lapsed user), and even additional user.
� Acceptor: A term that has multiple definitions including first-time user, new to the provider (e.g., provider-changer), new to

the method (e.g., switching methods), not recently using a method (e.g., lapsed user), using a method after an abortion or
birth, and even additional user.

Because of the ambiguity with the terms “new user” and “acceptor” and because the concepts are adequately captured in other
clearer terms, we suggest the family planning community drops these 2 terms from our list of terminology.
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approaches to contraceptive use are unable to
capture this type of detail.

LINKING INDIVIDUAL CLIENT AND VISIT
DATA FROM ROUTINE SERVICE STATISTICS
WITH THE AGGREGATE MEASURE OF
“ADDITIONAL USERS”
Performance monitoring of program outputs
and trends in family planning services occurs
below the aggregate national and global levels,
and presents different measurement challenges.
Examples include government monitoring of
provision of family planning services through
the public sector or a private service delivery
organization monitoring provision throughout
its delivery network. In either case, program
monitoring generally relies on routine data from
an HMIS. These data originate from registers
kept at family planning service delivery points, in
which key programmatic elements are recorded
on a daily basis, such as date of visit, age and
gender of the client, type of family planning
service provided, and so on. Yes, information
available from HMIS and other routine systems
are notoriously compromised by data quality
issues, but they are valuable for indicating basic
details of service delivery.

At the same time, programs are increasingly
interested in understanding how program-level
outputs contribute to population-level changes in
contraceptive use in the country. More specifi-
cally, they want to know whether their services
are contributing to an increase in the number of
additional users nationally. To answer this ques-
tion, one must connect outputs measured at an
individual level (e.g., clients served) to an aggre-
gate change in contraceptive use nationally (e.g.,
additional users). As an attempt to bridge this
gap, some programs capture information on recip-
ients of services. The most commonly collected
client attributes are “adopters” and “first-time
users.” These metrics have their merits and can
inform aspects of increasing access to contracep-
tion. However, they are not comparable with
each other and are not the same as population-
level “additional users.”

To build a bridge between service and
population-level measures, we first need to select
the most appropriate service-level metrics that
can help inform a program’s contribution to
population-level contraceptive use. We then
need a way to account for both uptake and

discontinuation of contraception as women move
in and out of contraceptive use throughout their
lifespan.

Service-Level Metrics: What Do They Tell Us?
At the individual level, a “first-time user” is a
woman who initiates contraception having had
no previous experience with contraceptive use.
A client can be a first-time user only once during
her lifetime. In contrast, an “adopter” is someone
who starts using family planningwhowas not cur-
rently using modern contraception at the time of
her visit, but may have used modern contracep-
tion in the past. Thus, a woman could be an
adopter several times during her life if she stops
and starts using contraception. As adopters
include both first-time users and lapsed users, in
the context of program-level monitoring, the
number of first-time users will always be lower
than the number of adopters.

When assessing a program’s contribution to
increasing contraceptive use nationally, adopters
is a more useful metric and preferred over first-
time users, since it is a more inclusive measure of
adding women into current contraceptive use.
Ideally family planning providers or organizations
would capture a full suite of indicators including
both adopters and first-time users. In reality, they
often have to choose a handful of indicators from a
longer list to make routine data collection man-
ageable for service providers; hence, the need to
prioritize which indicators to include. It is impor-
tant to note, however, that capturing the number
of adopters is not sufficient alone to estimate how
national levels of contraceptive use are changing,
as will be discussed below.

The terms “new user” and “acceptor” have
been frequently used and misused in multiple
contexts to refer to a first-time user, an adopter,
and even an additional user. In recent years,
“new user” has often been used incorrectly
to refer to measuring contributions toward
FP2020’s goal of 120 million additional users. Not
only is the “new user” term ambiguous and
confusing—“New” to contraception or “new” to
the provider? “New” as differentiated from the
2012 baseline of modern method users?—these
measures of “new” do not adequately capture im-
portant concepts associated with measuring addi-
tional users. We suggest, in the interest of clarity,
to drop the terms “new user” and “acceptor” from
the family planning metrics language and replace
them with the clearly defined term of first-time
user, adopter, or additional user, as appropriate.
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Service-Level Versus Population-Level
Measures: Why They Are Not Directly
Comparable
Maintaining the 2012 baseline number of mod-
ern contraceptive users in the world’s 69 poorest
countries does not mean that the same 270 mil-
lion women will continue to use contraception
year after year. Women will move in and out of
contraceptive use over time, as their needs and
situations change. There are many reasons a
woman might discontinue use of contraception,
such as ageing out of her reproductive years,
mortality, method-related reasons when still in
need (including health concerns or side effects,
partner disapproval, cost, or access challenges),
method failure, or no longer needing contra-
ception due to not being sexually active, wanting
to get pregnant, partner separation/dissolution,
or menopause.13,14 Population-level estimates of
contraceptive use at different points in time
capture the fact that there is both uptake and
discontinuation of contraception.

However, tracking indicators that are cap-
tured at the service level (e.g., number of adopt-
ers) focuses on one side of the equation (gains)
without measuring the other side (losses), and
so does not allow us to see the full dynamic of
continuation, discontinuation, and net change.
One has to account for levels of continuation
and discontinuation to know how many of the
adopters are “replacing” women who moved out
of current use and how many are “adding” to
total current use. Without seeing the full equa-
tion, it is not possible to know the extent to
which the number of adopters are offsetting
declines due to women dropping out from the
baseline (Figure 1). In fact, in an extreme case it
is possible that despite reaching a large number
of adopters, total contraceptive use nationally
could stay the same, or even decline. Therefore,
program-level data that capture information
about individual clients served or client visits are
not a direct measure of changes in population-
level contraceptive use. Further complicating
this issue is that most HMISs are visit-based
rather than client-based. Since some methods
require clients to make multiple visits over
1 year of use (e.g., injections) while other meth-
ods require only 1 visit over several years (e.g.,
implants), visit numbers must be adjusted to the
approximate number of “users.” In some instan-
ces, data that refer to individual visits are labeled
and interpreted as individual users or clients, cre-
ating further confusion.

Tools and Models Can Bridge the Gap Between
Service and Population Measures
When available, client-level data can be used to
inform national level changes in mCPR and esti-
mate contributions by particular organizations to
national-level changes using existing tools and
models, namely, FPET and the Impact 2 model.

FPET combines survey data and service
statistics to inform trends in mCPR growth:
Track20’s FPET,15 adapted from a model used by
the United Nations Population Division,16 gener-
ates statistical estimates ofmCPR that are informed
by survey data as well as regional and global pat-
terns of change. FPET has been modified to allow
service statistics (either client visits by method or
commodities distributed to clients by method)
from government HMISs to inform the trajectory
ofmCPRgrowthafter the latest survey. These serv-
ice statistics are converted into an Estimated
ModernUse (EMU). This value is not directly com-
parable with the mCPR (due to limitations and
biases within routine data); however, the shape of
the trend is used to inform the progress of mCPR
growth. For example, in Figure 2 service statistics
are seen to be trending well with surveys for a
number of years and can now be used to inform
annual progress after the 2013–2014 DHS survey.
This allows service statistics to inform projections
of mCPR (and therefore of additional users) indi-
rectly, circumventing the issues discussed above
that do not allowHMIS data to be directly extrapo-
lated to estimates of national-levelmCPR changes.

Impact 2 model uses service statistics
and client-use profile data to estimate con-
tributions to additional users: The Impact
2 model, developed by Marie Stopes Inter-
national, allows organizations to estimate their
contribution to national-level additional users,
based on program-level and other input data.17,18

First, the number of services provided is converted
into the number of estimated users in a given
country (accounting for long-acting and perma-
nent method continuation, mortality, and short-
acting methods needed for a year of coverage).
Next, client-use profile data (the proportion that
are adopters, provider-continuers, and provider-
changers; see the Box) are used to allocate users to
1 of 3 categories: (1) any growth in users that came
fromprovider-changers are discounted (“substitu-
tion effect”);19 (2) the previous year’s baseline
must bemaintained with provider-continuers and
adopters; and (3) only the remaining adopters are
allowed to contribute to further growth. This
approach uses the client-use profile information
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to model how the organizations’ increases in users
are likely changing national contraceptive use lev-
els. Rather than directly counting increases in
users or relying wholly on program-level indica-
tors such as first-time users or adopters, the model
accounts for the full dynamics of continuation, dis-
continuation, and substitution between providers
in order to estimate contribution to population-
level change (Figure 3). This approach is compara-
ble with FP2020’s concept of additional users.

For more information about FPET and the
Impact 2 model, see the supplement.

FINAL REFLECTIONS
We call on government ministries, service pro-
viders, and donors to align how they define and

track their contributions to FP2020, so that across
the sector we are all aiming for the same goal and
measuring the same concept. Doing so will
strengthen the field’s ability to respond to impor-
tant measurement challenges as we transition
from the FP2020 goals to those of universal access
to reproductive health and the 2030 Sustainable
Development Goals that follow.

There is much focus on the goal of ensuring
that an additional 120 million women use contra-
ception by 2020. What has been less visible from
this goal is the 270 million women in the world’s
poorest 69 countries who were estimated to be al-
ready using contraception in 2012.8 This number
of userswill need to bemaintained before any pro-
gress can be made toward reaching the additional
120 million women. Maintaining this base takes
work; those who rely on short-acting methods

FIGURE 1. Contribution of Adopters to Additional Users Depending on High, Medium, and Low Continuation Scenarios
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Abbreviations: LAPM, long-acting and permanent methods; mCPR, modern contraceptive prevalence rate; WRA, women of reproductive age.
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will need continual resupply and those using long-
acting methods may need their methods replaced.
In addition, some women will drop out of contra-
ceptive use, either because they will age beyond
their reproductive years or discontinue either due
to method-related problems or because they no
longer have a need for contraception. Therefore,
there will always be a need to reach adopters as
part of the efforts to sustain existing contraceptive
use in any given population. Only when looking
at the complete picture can we see to what degree
our efforts are resulting in actual increases in
modern contraceptive users at the national and
global levels.

Service-level outputs (services provided, client
visits, andCYPs)playan important role inmonitor-
ing familyplanningprograms, and thus their track-
ing should not be undervalued. As HMISs improve
with technological advances in electronic data col-
lection and analysis, enabling more robust collec-
tion of longitudinal metrics that track individual
clients’ first-time use, discontinuation, method
switching, resumptionofuse, andsoon,evenmore
value can be obtained from routine tracking.
However,dueto the limitationsdescribed inthisar-
ticle, these program-level measures will never be
directly comparablewithpopulation-level changes
incontraceptiveusesuchasadditionalusers.

Finding ways to bridge the gap between pro-
gram and population measures is important.
Using validated models allows implementing
organizations, governments, and donors to trans-
late service statistics into meaningful estimates of
national-level changes in continued contraceptive
use. For example, from experience in the social
franchising space, the Metrics Working Group
has defined the metric of choice for measuring
“additionality” in contraceptive use to be the “con-
tribution to additional users as modeled by the
Impact 2 model.”20 The group recognized the im-
portance of not only measuring the scale of family
planning provider networks (through metrics
such as CYPs) but also going the next step to
understand how the provider network is
contributing to national-level changes in contra-
ceptive use.

Wehaveoutlinedhownational-level estimates
of additional users can be informed by routine data
and how individual organizations can estimate
their contribution to additional users. Therefore,
we call on donor agencies, governments, imple-
menting organizations, and other partners to:

� Focus on “additional users” as an indication of
sustained growth in contraceptive use at the
national level

FIGURE 2. Using Service Statistics in FPET to Inform Trends in
mCPR Growth

Abbreviations: DHS, Demographic and Health Surveys; FPET, Family Planning
Estimation Tool; MICS, Multiple Indicator Cluster Surveys; mCPR, modern contracep-
tive prevalence rate.

FIGURE 3. How Contribution to Additional Users Are Modeled in
Impact 2

Source: Adapted from Weinberger, Fry, and Hopkins (2015).
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� Drop “new users” and “acceptors” from the
family planning measurement agenda as these
ambiguous terms create confusion

� Focus on capturing data on “adopters” as the
preferable client characteristic to better under-
stand who is being reached by family planning
programs and to inform modeled estimates of
additional users

� Use output measures such as client visits, serv-
ices provided, and CYPs not only to inform pro-
gram monitoring but also to inform modeled
estimates of additional users and to better
understand the link between the service and
population levels

Collectively, these steps will ensure that across
the family planning sector we are using a standar-
dized and comparable terminology and approach
to define and measure progress. More impor-
tantly, they will ensure that growth is measured
in a way that takes into account both growth
beyond a baseline level of use and provision of
services to women who were not previously
protected by contraceptives. If the additionality
metric is widely adopted, programs will be able
to immediately see their contributions to the
global goal of enabling women to access modern
contraception.
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COMMENTARY

CDC’s Male Circumcision Recommendations Represent a Key
Public Health Measure
Brian J Morris,a John N Krieger,b Jeffrey D Klausnerc

Frisch and Earp, opponents of male circumcision, have criticized draft recommendations from the CDC that
advocate counseling men and parents of newborn boys in the United States about the benefits and risks of
male circumcision. We provide a rebuttal to Frisch and Earp’s criticisms and contend that the
recommendations are entirely appropriate and merit consideration for policy development.

INTRODUCTION

After an extensive evaluation of the scientific evi-
dence, the United States Centers for Disease

Control and Prevention (CDC) released draft policy
recommendations in December 2014 affirming male
circumcision (MC) as an important public health mea-
sure.1–3 The CDC’s summary1 (Box 1) was accompanied
by a 61-page literature review.2 The CDC supported the
2012 American Academy of Pediatrics (AAP) infant
MC policy4,5 (Box 2) and recommended that providers:
(1) give parents of newborn boys comprehensive coun-
seling about the benefits and risks of MC; (2) inform all
uncircumcised adolescent and adult males who engage
in heterosexual sex about the significant, but partial,
efficacy of MC in reducing the risk of acquiring HIV and
some sexually transmitted infections (STIs) through het-
erosexual sex, as well as about the potential harms of
MC; and (3) inform men who have sex with men
(MSM) that while it is biologically plausible that MC
could benefit MSM during insertive sex, MC has not
been proven to reduce the risk of acquiring HIV or other
STIs during anal sex.3

The CDC has a mandate to use the best available evi-
dence to inform the public on interventions for disease
prevention. In the case of early infant MC, there are few
public health interventions in which the scientific evi-
dence in favor is now so compelling. Despite this, oppo-
nents of MC do not accept the CDC’s position. Two
prominent opponents, Frisch and Earp, published argu-
ments that led them to conclude that “from a scientific

and medical perspective, current evidence suggests that
circumcision is not an appropriate public healthmeasure
for developed countries such as the United States.”6

BOX 1. U.S. Centers for Disease Control and
Prevention’s Summary of Its Draft Male
Circumcision Recommendations1

These recommendations are intended to assist health
care providers in the United States who are counseling
men and parents of male infants, children and adoles-
cents in decision-making about male circumcision.
Such decision-making is made in the context of not
only health considerations, but also other social, cul-
tural, ethical, and religious factors. Although data
have been accumulating about infant male circumci-
sion for many years, clinical trials conducted between
2005–2010 have demonstrated safety and significant
efficacy of voluntary adult male circumcision per-
formed by clinicians for reducing the risk of acquisition
of human immunodeficiency virus (HIV) by a male
during penile-vaginal sex (“heterosexual sex”). Three
randomized clinical trials showed that adult male cir-
cumcision reduced HIV infection risk by 50–60% over
time. These trials also found that adult circumcision
reduced the risk of men acquiring two common sexu-
ally transmitted infections (STIs), herpes simplex virus
type-2 (HSV–2) and types of human papilloma virus
(HPV) that can cause penile and other anogenital
cancers, by 30%. Since the release of these trial data,
various organizations have updated their recommen-
dations about adult male and infant male circumcision.
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Here, we critically assess the evidence used by
Frisch and Earp to support their thesis and
respond to their main criticisms (summarized
in Box 3).

BENEFITS VERSUS RISKS
MC confers immediate and lifelong protection
against numerous medical conditions (Box
4).1,2,4,5,7–9 For example, MC protects against a
number of STIs including HIV, and it partially pro-
tects against oncogenic types of human papilloma-
virus (HPV)10–15 that together with phimosis,
balanitis, and smegma are major risk factors for
penile cancer,10,16–18 as shown in meta-analyses
that found 12-, 4-, and 3-fold statistically signifi-
cant higher risks of penile cancer for phimosis, bal-
anitis, and smegma, respectively.16 Infancy is the
ideal time for MC and there are cogent reasons
why it should not be delayed until the boy or
man can make up his ownmind19 (Table).

Disputing the value of MC’s protection against
STIs, Frisch and Earp argue that less invasive STI
prevention strategies should instead be promoted,
such as encouraging safe sex practices. But we
argue that public health messages normally
include all effective measures for protection
against disease, and in the case of STIs, MC com-
plements current safe sex messages. The effective-
ness of each approach should, moreover, be
considered in real-world settings.

Frisch and Earp also contend that many STIs
can be treated effectively if they do occur. We dis-
pute that logic and instead argue that prevention is
preferable to treatment, especially for viruses for
which there is no cure (e.g., HIV, herpes simplex
virus [HSV], and HPV). And for bacterial STIs and
urinary tract infection (UTI), antibiotic-resistant
strains mean that infections that were once easily
treatable can now be life threatening.22–25

The benefits of medical procedures should
always, of course, be weighed with the potential
risks. Frisch and Earp questionwhether the poten-
tial benefits ofMC are “worth” the risk, pointing to
potential risks of surgical accidents and supposed
adverse psychological or sexual effects. The risk of
major surgical mishaps with MC, however, is
extremely low and the benefits gained from MC
far exceed risks.2,5,8,9 Furthermore, there is no
long-term adverse effect of infant MC on psycho-
logical26,27 or sexual28–33 outcomes. Systematic
reviews have found no adverse effect of MC on
sexual function,28,29,33 sensitivity, or satisfac-
tion.29 Ameta-analysis of all commonmale sexual
dysfunctions found none were related to MC sta-
tus.28 Furthermore, the third British National
Survey of Sexual Attitudes and Lifestyles (Natsal-
3), a large national probability survey, which used
a new, comprehensive, validated measure of sex-
ual function, the Natsal-SF, presented findings for
6,293 men and 8,869 women aged 16–74 years,
broadly representative of the British population.

BOX 2. Conclusions of the 2012 Circumcision Policy Statement by the American Academy of Pediatrics Task
Force on Circumcision3

Systematic evaluation of English-language peer-reviewed literature from 1995 through 2010 indicates that preventive health
benefits of elective circumcision of male newborns outweigh the risks of the procedure. Benefits include significant reductions in
the risk of urinary tract infection in the first year of life and, subsequently, in the risk of heterosexual acquisition of HIV and the
transmission of other sexually transmitted infections.
The procedure is well tolerated when performed by trained professionals under sterile conditions with appropriate pain manage-
ment. Complications are infrequent; most are minor, and severe complications are rare. Male circumcision performed during the
newborn period has considerably lower complication rates than when performed later in life.
Although health benefits are not great enough to recommend routine circumcision for all male newborns, the benefits of circum-
cision are sufficient to justify access to this procedure for families choosing it and to warrant third-party payment for circumcision
of male newborns. It is important that clinicians routinely inform parents of the health benefits and risks of male newborn circum-
cision in an unbiased and accurate manner.
Parents ultimately should decide whether circumcision is in in the best interests of their male child. They will need to weigh medical
information in the context of their own religious, ethical, and cultural beliefs and practices. The medical benefits alone may not
outweigh these other considerations for individual families.
Findings from the systematic evaluation are available in the accompanying technical report. The American College of
Obstetricians and Gynecologists has endorsed this statement.

Male circumcision
confers immediate
and lifelong
protection against
numerousmedical
conditions.

The benefits
gained frommale
circumcision far
exceed risks.
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The survey concluded that MC is not associated
with men's overall sexual function.31 In addition,
a recent survey of 1,000 adults by an Internet-
based market research firm that is a member of
the British Polling Council found 29% of uncir-
cumcised men wished they had been circumcised,
comparedwith only 10%of circumcisedmenwho
wished they had not been circumcised (margin of

error 64%).34 A randomized controlled trial
(RCT) of uncircumcised men in Kenya found sex-
ual pleasure increased in most men after MC.35 It
is possible some circumcisedmenmay be unhappy
due to exposure to misleading propaganda that
dominates the Internet.

A risk-benefit analysis8 cited by the CDC2

found that benefits of infant MC exceed risks by

BOX 3. Criticisms of the U.S. Centers for Disease Control and Prevention’s Draft Male Circumcision
Recommendations and Responses
In a recently published article, Frisch and Earp6 oppose the 2014 draft MC recommendations from the U.S. Centers for Disease
Control and Prevention (CDC),3 referring to what they believe are “numerous scientific and conceptual shortcomings.” Here, we
quote these 7 criticisms by Frisch and Earp and provide our response to each criticism.

1. Failure to provide a thorough description of the normal anatomy and functions of the penile structure being removed at
circumcision (i.e., the foreskin)
Response: There seems to be no need for the CDC to provide a thorough description of the anatomy and functions of the
foreskin.

2. Failure to consider the intrinsic value to some men of having an unmodified genital organ
Response: While some men may believe there is “an intrinsic value to having an unmodified genital organ,” those men
should be made aware of the risks posed by their foreskin.

3. Undue reliance on findings from sub-Saharan Africa concerning circumcision of adult males (as opposed to infants or chil-
dren)
Response: The evidence shows the CDC is correct in concluding that findings from sub-Saharan Africa concerning circum-
cision of adult males for protection against heterosexually-acquired HIV and certain other STIs also apply to men in the
United States. The findings also apply to boys when they grow up. Moreover, the cumulative lifetime benefit is greatest if
circumcision is performed early in infancy since early infant circumcision is simpler, more convenient, and carries lower
risk than when performed later, and circumcision confers immediate protection against urinary tract infections, phimosis,
balanitis, and, when older, specific STIs and genital cancers. MC also protects the female partners, as confirmed in
randomized controlled trials.

4. Uncritical reliance on a prima facie implausible benefit-risk analysis performed by a self-described circumcision advocate
Response: The benefit-risk analysis used by the CDC is based on the best current evidence relevant to the United States,
and the results are plausible.

5. Reliance on misreported statistics to downplay the problem of pain in the youngest of boys
Response: While procedural pain can occur during circumcision, the evidence cited by the CDC indicates that, with use of
local anesthetic, pain is negligible in the first week of a boy’s life. Frisch and Earp misconstrue pain statistics to overplay
the issue of pain.

6. Reliance on incomplete register data to assess the frequency of short-term post-operative complications associated with cir-
cumcision, leading to a likely underestimation of their true frequency
Response: By selective citation and misrepresentation of findings, Frisch and Earp overstate the frequency of short-term
postoperative complications associated with MC while ignoring data from large high-quality studies such as those pub-
lished recently by CDC researchers.

7. Serious underestimation of the late-occurring harms of circumcision presenting months to years after the operation (most
notably meatal stenosis).
Response: Frisch and Earp selectively cite small, outdated, weak studies, often involving traditional circumcisers, and mis-
represent data while ignoring large, high-quality studies. As a result, they overestimate the frequency of meatal stenosis
occurring years after the MC procedure.

CDC Circumcision Recommendations and Public Health www.ghspjournal.org

Global Health: Science and Practice 2017 | Volume 5 | Number 1 17

http://www.ghspjournal.org


over 100:1. A letter36 questioning this risk-benefit
analysis that Frisch and Earp cite contained mis-
understandings, as pointed out in the response to
the letter.37 A large study by CDC researchers
found frequency of adverse events for newborn
MC was 0.4%.20 These data are robust and with-
stand Frisch and Earp’s non-evidence-based

speculation to the contrary. Frisch and Earp refer
to analysis conducted by the Canadian Paediatric
Society (CPS) that tabulated risks and benefits of
newborn MC, concluding the risk-benefit ratio
was “closely balanced.”38 But risk figures in the
CPS analysis were exaggerated because they were
drawn from a global study that included data from

TABLE. Why Infant Male Circumcision Is Preferable to Male Circumcision at a Later Age

Infant Male Circumcision Male Circumcision of Older Boys and Men

Simple More complex

Quick (a few minutes) Takes half an hour or more

Low cost Expensive (often unaffordable)

Low risk (adverse events 0.4%)20 Moderate risk (adverse events 4%–8%)20

Bleeding is minimal Bleeding more common, requiring cautery or other interventions

No need for sutures Sutures or tissue glue needed

Convenient (baby mostly sleeps) Inconvenient (time off school or work required)

Local anesthesia for those <2 months of age21 General anesthesia for those>2 months to 9 years of age; local anesthesia for men,
although general anesthesia sometimes preferred by surgeon

Healing is fast (2 weeks)21 Healing takes 6 weeks or more

Cosmetic outcome usually good Stitch marks may be seen

No long-term memory of procedure Fear of undergoing an operation

Abstinence from sexual intercourse for the 6-week healing period

BOX 4. Medical Conditions That Male Circumcision Protects Against Over the Lifetime

� Urinary tract infection
� Penile inflammation, for example, balanitis, balanoposthitis, lichen sclerosus
� Candidiasis
� Phimosis and paraphimosis
� Inferior hygiene
� Sexually transmitted infections including high-risk human papillomavirus (HPV), genital herpes simplex virus (HSV), trichomo-

niasis, mycoplasma, syphilis, chancroid, and HIV
� Physical injuries to the foreskin, including coital injuries
� Cancers of the penis, prostate, and cervix

Sources: CDC technical review2 and draft policy recommendations,3 AAP review5 and infant MC policy statement,4 risk-benefit
analyses by Morris et al.7–9

CDC Circumcision Recommendations and Public Health www.ghspjournal.org

Global Health: Science and Practice 2017 | Volume 5 | Number 1 18

http://www.ghspjournal.org


traditional (non-medical) MCs39 and outlier stud-
ies while ignoring a more recent study by CDC
researchers of 1.4 million (mostly newborn)
MCs.20 In addition, multiple benefits (phimosis,
balanitis, balanoposthitis, prostate cancer, some
STIs, candidiasis, and lifetime prevalence of uri-
nary tract infections) were omitted, and the actual
risk-benefit ratio was not determined. (See cri-
tique40 for further details.)

In addition to potential risks from the surgical
procedure, Frisch and Earp point to other poten-
tial negative consequences of MC, namely, “the
loss of healthy, functional tissue” (i.e., the fore-
skin). But they fail to acknowledge that the
healthy foreskin of an uncircumcised male
remains vulnerable to adverse medical conditions,
infections, and genital cancers. We draw attention
to a Danish study by Sneppen and Thorup that
found “significant morbidity related to foreskin
problems in a predominantly uncircumcised pop-
ulation.”41 It pointed out that the reason most
Danish boysmight go through infancy, childhood,
and adolescence without being circumcised
reflects “the strict foreskin-preserving culture of
Denmark.”41 “More than 5% . . .were admitted to
the pediatric surgical department with foreskin-
related problems [mainly phimosis] and at least
1.66% of the boys needed surgical procedures in
[sic] general anesthesia.”41 Of these, 24% initially
received a circumcision and another 5% received
circumcision after alternative treatment failed.
Moreover, foreskin-preserving preputioplasty had
to be repeated in 5.5% of cases (repeat surgery for
MCwas lower, at 2%), further exposing the boy to
surgical risks.

Foreskin problems continue into adulthood, as
does MC for medical and cosmetic reasons. Since
somemenmight not seekmedical attention, espe-
cially for sexual or genital conditions, foreskin
problems will always be more common than evi-
dent in case studies such as the one by Sneppen
and Thorup. Infant MC would prevent later fore-
skin problems and obviate the need for later MC
which is more costly and risky.19 Risk-benefit
analyses calculated that half of uncircumcised
males will, over their lifetimes, suffer from an
adverse medical condition attributable to their
foreskin.8,42 One such condition among uncir-
cumcised men is lichen sclerosus (a condition that
creates patchy, white skin that is thinner than nor-
mal, most often affecting the genital area).43 This
had a prevalence of 0.37% in the Danish study.41

Lichen sclerosus is difficult to treat, and treatment
has a low success rate.43 Frisch and Earp go into a
lengthy argument that another condition, meatal

stenosis (a subcategory of urethral stricture dis-
ease), is one of themost commoncomplications af-
ter MC, citing numerous studies. But most of the
studies they cite to support their claim are small,
quite old, comprised of MC performed by non-
medical personnel, lack a control group of uncir-
cumcised males, and either include no statistical
analyses or include P values that were not statisti-
cally significant. Furthermore, meatal stenosis is
seen in uncircumcised males as well. In the Danish
study, risk of developing meatal stenosis in uncir-
cumcised boys before 18 years of age was
0.17%.41 Prevalence was 0.01% in a large U.S.20

study of infants and a U.K.44 study of boys aged
0–15 years, although follow-up in each study
was only 6 months. Among the lichen sclerosus
patients in the Danish study, 37.5% developed
meatal stenosis.40

Finally, Frisch and Simonsen reported that
circumcised boys may be at increased risk for au-
tism spectrum disorder (ASD) due to MC-related
pain.45 Their conclusion was based on their find-
ing of ASD prevalence of 6.3% in circumcised
and 1.5% in uncircumcised Danish boys. That
report has been criticized.41,46,47 Sneppen and
Thorup, in particular, found ASD prevalence was
7.2% in uncircumcised Danish boys and suggested
Frisch’s study suffered from confounding.41

DOES AN “INTACT SEXUAL ORGAN” HAVE
ANY VALUE?
Frisch and Earp criticize (without scientific evi-
dence) the CDC’s draft recommendations for not
discussing the “protective and sexual functions”
of the foreskin. A study by Frisch claiming sexual
dysfunctions in circumcised men48 was one-sided
and suffered from confounding and statistical
flaws.29,49 In this Danish study, MC of the mostly
(89%) Lutheran or non-religious Danishmen sur-
veyed was likely for medical conditions that often
affect sexual function, either directly or from a
preexisting psychological aversion that develops
because the condition causes difficulties with
intercourse.29,49,50 Participation bias, small sample
sizes for cases among the 5% who were circum-
cised, and failure to correct for multiple testing
were also noted.29,49 Confounding and statistical
flawswere also noted for a study of penile sensitiv-
ity by Sorrells et al.51 That study was severely
criticized for a multitude of reasons, including fail-
ure to correct for multiple testing that, if per-
formed, would have rendered the
age-adjusted P value of .014 non-significant;
mode of recruitment; large discrepancies in

The uncircumcised
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subject numbers between the methods and results
sections; and failure to compare comparable sites
on the penis of circumcised and uncircumcised
men (which when performed by the critics were
shown to be not statistically significant).29,52 A
recent Canadian study concluded that “if sexual
function is related to circumcision status, this rela-
tionship is not likely the result of decreased penile
sensitivity stemming from neonatal circumci-
sion.”32 It has also been found that sensory nerve
endings (Meissner’s corpuscles) in the foreskin are
lower in density and smaller in size than those in
other glabrous (hairless) epithelia of the body.53

Sensitivity to vibration (not tested by either
Bossio et al.32 or Sorrells et al.51) correlates with
sexual response and is similar in uncircumcised
and circumcised men.30 Studies of histological
correlates of sexual sensation concluded that the
glans, not the foreskin, is involved in sexual sensa-
tion.30,54 C-fibers (activated by thermal stimuli
and punctate pain) may be involved in erotic
sensation and sexual arousal.55 Similar unmyeli-
nated free nerve endings predominate in the
glans, not the foreskin.30

Thus, speculation and outdated opinion pieces
claiming special properties of the foreskin, such as
in penile function and masturbation, should be
viewed with skepticism. Perhaps sensitivity of the
foreskin to fine touch (which activates Ab , large
diameter, myelinated nerve fibers) might have
served as an “early warning system” in our naked
upright forebears from the intrusion of biting
insects and parasites while protecting the glans.56

The area of the outer and inner foreskin com-
bined spans a wide range: 7–100 cm2 (n=965)57

and 18–68 cm2 (n=8),58 respectively. In discussing
vestigial structures, Charles Darwin stated, “An
organ, when rendered useless, may well be vari-
able, for its variations cannot be checked by natu-
ral selection.”59 The variability in foreskin size is
consistent with the foreskin being a vestigial struc-
ture. Larger foreskins place uncircumcised men at
increased risk for HIV infection.56

SCIENTIFIC INFERENCE FROM AFRICAN
TRIALS
Arguments by MC opponents disputing the
validity of the large African RCTs showing that
MC provides substantial protection against
heterosexually-acquired HIV infection have been
exposed as fallacious.60–72 Frisch and Earp instead
question the CDC for applying the African trial
findings to the United States. Although the pro-
portion of HIV infections acquired heterosexually

in the United States is far less than in sub-Saharan
Africa, in some U.S. localities heterosexually-
acquired HIV incidence is high. Furthermore,
2014 CDC figures show 24% of new HIV infec-
tions in the United States involved heterosexual
contact.73 It was estimated that if all boys in the
2011 annual U.S. male birth cohort were circum-
cised, 5,530 HIV infections would be prevented
over their lifetime.74 Lifetime risk of HIV diagnosis
in heterosexual males in the United States is cur-
rently 1 in 524.75 The increase in HIV infections
in African-Americans, in particular, has been
faster than in all other groups.76 Modeling by the
CDC found MC could reduce heterosexual HIV
risk by approximately 21% in African-Americans
and by approximately 12% in Hispanics, and costs
would be saved in each group.77 Actual MC-
related risk reduction in heterosexual African-
American men with known HIV exposure was
51%.78

Comparison of HIV and MC prevalence in
high-income countries also suggest MC has a pro-
tective effect, providing further support to the
applicability of the African MC trials to the United
States and other high-income countries. For
example, HIV prevalence in the mostly uncircum-
cised populations of France and the Netherlands
was much higher than in Israel where almost all
men are circumcised, despite all other risk factors
being comparable.79 In Australia, whereMC is less
common than in the United States and Israel, the
number of HIV infections related to heterosexual
contact has increased by 28% over the past
decade, representing 25% of new diagnoses in
2013, 29% being in Australian-born patients.80

In Canada, where infant MC prevalence has, like
in Australia, declined in recent decades, 9.5% of
new HIV infections involve men infected
heterosexually.81

As well as substantial protection against HIV,
data from the African RCTs reinforced the ability
of MC to protect against several other STIs in het-
erosexual males,10,11,13,16,71,82–90 as well as their
female sex partners10,91–95 and among MSM who
are insertive-only.96–100 With regard to MSM in
particular, a Cochrane analysis of MC and HIV
prevalence amongMSM found results were statis-
tically significant among 3,465 men in 7 studies
reporting an insertive role (odds ratio, 0.27;
95% confidence interval, 0.17 to 0.44; I2=0%),
but were not significant among 1,792 men in
3 studies reporting a receptive role (odds ratio,
1.20; 95% confidence interval, 0.63 to 2.29;
I2 = 0%).”1,80 MC also reduces the risk of
potentially fatal penile, prostate, and cervical
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cancer.10,16–18,101–104 Partial protection against
prostate cancer incidence was seen in U.S.101 and
Canadian103 studies and in a meta-analysis of all
studies,104 the protective effect being strongest
(36%101 and 60%103) in North American men of
African heritage.

EUROPEAN EXPERIENCE
It is misleading to compare HIV prevalence in the
United States, where MC is common, with a simi-
lar or slightly lower prevalence in Europe, where
MC is uncommon, and conclude that MC does
not make a difference, as Frish and Earp do.
Unlike Africa, most HIV infections in the United
States and Europe occur in MSM. HIV subtype B
arrived in Haiti from Africa between 1961 and
1970, reaching the United States in the mid-
1970s after Haiti became a popular destination for
sex tourism.105 The United States thus had a
“head-start” on Europe and the rest of the devel-
oped world.

COSTS
Because Frisch and Earp dispute the low preva-
lence of adverse events with MC, they disagree
with the conclusions from a cost-benefit study by
authors from the Johns Hopkins University.74

This study found that if infant MC prevalence in
the United States decreased from the current
80% prevalence106 to the levels of 10% typical in
Europe, the additional direct medical costs in
infancy and later for treatment of UTIs and STIs
would exceed US$4.4 billion over 10 annual birth
cohorts, after accounting for the cost of the MC
procedure and treatment of MC complications.74

If early infant MC rates decreased to 10%, lifetime
prevalence of infant UTIs would increase by
211.8%, high- and low-risk human HPV by
29.1%, HSV-2 by 19.8%, and HIV by 12.2%.74

Among females, lifetime prevalence of bacterial
vaginosis would increase by 51.2%, trichomonia-
sis by 51.2%, high-risk HPV by 18.3%, and low-
risk HPV by 12.9%.74

Frisch and Earp also take issue with the CDC’s
modeling findings77 that MC in the United States
was cost-saving for HIV prevention among black
and Hispanic males but not necessarily among,
what Frisch and Earp refer to as, “the majority
population of white males.” The CDC found that
“for all males, circumcision resulted in undis-
counted lifetime HIV-related health care savings
of $2,070 per male and discounted lifetime HIV-
related health care savings of $427.”77 As pointed

out in the CDC study, the lack of cost-effectiveness
for whitemalesmay be becausewhitemales in the
United States already have a high prevalence of
MC, a low lifetime risk of HIV, and a low risk of
acquiring HIV through heterosexual sex com-
paredwith black and Hispanic males.We also con-
tend that if other factors were considered in the
model, including medical conditions associated
with lack of MC, infections and genital cancers in
both sexes, and indirect costs, MC would likely be
cost-saving among U.S. whites as well. For exam-
ple, in the absence of MC in the United States,
there would be 24%–40% more prostate cancer
cases and US$0.8–1.1 billion extra in costs for
treatment and terminal care per year.107 Annual
cost-savings for genital cancer prevention by a
shift from the current rate of 10%–20% for
infant MC in Australia to 80% was calculated as
$1–2 million for direct medical costs, unadjusted
for inflation.108

The U.S. state of Florida provides an illustra-
tive case study of the cost-savings benefits of MC.
In 2003, the state withdrew Medicaid health in-
surance coverage for infant MC. That resulted in
a 6-fold increase in medical costs for publicly
funded MCs for medical indications, because
later MCs are substantially more expensive than
early infant MCs.109 In response, Florida restored
Medicaid coverage in 2014.

Thus, in contrast to the assertions by Frisch
and Earp, the cost-savings estimated by the
CDC77 and Johns Hopkins researchers74 appear
conservative. Moreover, cost-savings from infant
MC apply to whites, blacks, and Hispanics.

PROCEDURAL AND POST-OPERATIVE PAIN
IN INFANTS
Claims of long-term psychological, emotional,
and sexual impediments from infant MC “pain”
are anecdotal.110,111 In contrast, in a longitudinal
study of New Zealand boys circumcised in
1977, MC had no adverse effect on breastfeeding
outcomes or cognitive ability later in childhood.26

In another follow-up study, of Swedish boys after
MC, the boys showed no adverse psychological
effect of MC.112

There are many painful experiences encoun-
tered by the child before, during, and after
birth.113 MC, if performed without anesthetic, is one
of these. Cortisol levels, heart rate, and respiration
have registered an increase during and shortly af-
ter infantMC.114,115 Adequate anesthesia is essen-
tial for pain management during MC at any age.
Most MC procedures can be performed under

CDC Circumcision Recommendations and Public Health www.ghspjournal.org

Global Health: Science and Practice 2017 | Volume 5 | Number 1 21

http://www.ghspjournal.org


local anesthesia. General anesthesia involves risks,
is usually unnecessary, and is falling out of favor.
The AAP5 and CDC2 recommend local anesthesia
for infant MC.

Frisch and Earp take issue with a study the
CDC cited related to the issue of pain associated
with the MC procedure, arguing that the figures
cited from the study were inaccurate. The study
objectively scored pain experienced by newborns
when undergoing MC and concluded that “pain-
less circumcision [by Gomco clamp] is possible in
almost all newborns if it is performed during
the first week of life.”116 It is regrettable that there
were indeed some errors in the figures reported in
the study—in the abstract of the article, 6.5% of
infants 1 week old or younger were reported to
have pain scores of 2 or greater, whereas the
source table in the main body of the article reports
the figure of 6.7% and the raw data indicate the
figure should actually be 7.1%. However, the
error is trivial, resulting in a minor difference of
up to 0.6 percentage points and thus does not neg-
ate the study’s overall conclusion.

In addition, Frisch and Earp highlight that
infants may also experience pain from administra-
tion of the anesthesia itself before the MC. Pain
does occur during injection of local anesthetics,
but it can be reduced by prior application of readily
available topical anesthetic creams containing lid-
ocaine and prilocaine (EMLA, or the more potent
LMX4). In a clinical trial, application of EMLA
cream 2 hours prior to Plastibell MC resulted in
near absence of evidence of pain during and for
4 hours after infant MC, by which time nerves at
the ablation site would have died, meaning a
pain-free MC.117 Furthermore, we contend that
any pain associated with injection of local anes-
thetic is no greater than pain incurred with injec-
tion of a vaccine.

A small telephone survey, misconstrued by
Frisch and Earp, actually found parents’ (subjec-
tive) perception of level of discomfort among
infants circumcised at 4–167 days of age (mean,
41.7 days) was mild in 84% of cases, moderate in
11%, and severe in only 5%.118 The average dis-
comfort score for MC was less than for other sim-
ple ambulatory pediatric procedures evaluated in
the study. Similarly, Frisch and Earp summarize
results of another telephone survey119 by stating
that “71% of parents reported varying degrees of
circumcision-related pain in their infants . . . up to
six weeks after surgery.” When analyzing the
study’s results in detail, however, one finds that
only about 2% of parents whose sons were cir-
cumcised using a Gomco clamp reported “more

than acceptable pain” (1.5%) or “much more
pain” (0.9%). In comparison, 29% reported
“no pain,” 15% reported “minimal pain,” and
53% reported “acceptable pain.” For Plastibell
MC, these figures were 32% (no pain), 11% (min-
imal pain), 50% (acceptable pain), 3.2% (more
than acceptable pain), and 3.8% (much more
pain).119

Men circumcised as adults are well placed to
communicate MC-related pain. In the 3 large
RCTs of adult MC conducted in sub-Saharan
Africa, only 0.8%,120 0.3%,121 and 0.2%122 of
men reported severe pain.

COMPLICATION RATES AFTER
CIRCUMCISION
Frisch and Earp speculate about adverse MC-
related events after discharge from hospital and
over the long-term. They considered meatal ste-
nosis to be “particularly worrying,” but miscon-
strue data on its prevalence, which, as noted
earlier in this article, we argue will not affect
“between 5% and 20% of boys undergoing non-
therapeutic circumcision.” A recent study by
Frisch and Simonsen found meatal stenosis inci-
dence in Denmark to be very much lower than
those figures and higher in uncircumcised than in
circumcised elderly men,123 possibly contributed
by lichen sclerosus. A critical evaluation of the
literature suggests prevalence is in the order of
0.01%–1%, with a similarly low frequency
among both circumcised and uncircumcised
boys.13,20,44,124

Frisch and Earp also point to findings of
retrospective case study that 4.7% of cases oper-
ated on in the pediatric surgery department of
the MassGeneral Hospital for Children between
2003 and 2007 were for late complications related
to newborn MC.125 Since that hospital serves the
wider Boston area and receives cases following
MC elsewhere, the sample is not representative.
Besides vaccination, newborn MC is the most
common pediatric procedure among males in the
United States. Frisch and Earp concede that the
“total number of circumcisions [that these figures
relate to are] unknown.” In contrast, a recent
study of 95,046 elective MCs from 2004 to
2013 in ambulatory surgery centers of 43 U.S.
tertiary care pediatric hospitals found only
0.1% underwent a second ambulatory procedure
within the first 7 days, being higher for older boys
than for infants.126

In the 3 large RCTs
of adult male
circumcision
conducted in sub-
Saharan Africa,
less than 1% of
men reported
severe pain with
the procedure.
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OTHER MC POLICY STATEMENTS
The draft CDC recommendations advocate
informing parents of newborn boys and adoles-
cent and adult men about the benefits and risks of
MC,3 and the accompanying technical report2

refers to an analysis that finds the benefits of MC
exceed the risks.8 The AAP policy also concluded
that benefits of MC exceed the risks. Policy state-
ments fromAustralian, British, andDutchmedical
bodies, however, are more conservative or even
negative about MC. Frisch and Earp point to these
differences as a “lack of international agreement
with the U.S. view,”6 but they fail to mention
that none of these other bodies go to the level of
claiming that MC detracts from sexual pleasure or
function, oppose MC in high-HIV prevalence
countries, or recommend that MC should be legis-
lated against in their own countries. One negative
policy, by the Royal Australasian College of
Physicians, even maintains a relatively balanced
view onMC, stating that127:

1. It is reasonable for parents to weigh the bene-
fits and risks of circumcision.

2. To make the decision whether or not to cir-
cumcise their sons, the medical attendant is
obliged to provide accurate, unbiased, and
up-to-date information on the risks and bene-
fits of the procedure.

3. Parental choice should be respected.

4. The operation should be undertaken in a safe,
child-friendly environment by an appropri-
ately trained competent practitioner, capable
of dealing with the complications and using
appropriate analgesia.

And while the CPS (Canada) newborn MC
position statement38 does not recommend routine
MC of every newborn male, it does acknowledge
that “there may be a benefit for some boys in
high-risk populations and circumstances where
the procedure could be considered for disease
reduction or treatment.”

The policy statements by the CDC and AAP
have raised the bar. Policy statements on MC by
medical bodies should follow their lead and rely
on a thorough evaluation of the medical evidence
to support their conclusions.

CONCLUSION
We find major shortcomings in the criticisms by
Frisch and Earp of the CDC’s draft MC recommen-
dations. In summary, the current scientific

evidence shows that MC provides protection
against numerous adverse medical conditions and
infections, and the benefits of the procedure,
including cost-savings over the long-term, greatly
exceed risks, with benefits found in both poor and
wealthy countries such as the United States. In
addition,MChas no adverse effect on sexual func-
tion, sensitivity, or pleasure, nor is there reliable
evidence for any long-term adverse psychological
effect of MC. Furthermore, complication rates fol-
lowing the procedure are low, especially following
early infant MC. Finally, pain that may be associ-
ated with the procedure during the first week of
life can be negligiblewhen local anesthesia is used.

Criticisms of the AAP and CDC policies by MC
opponents have been consistently exposed as
flawed (AAP policy42,128–131; CDC policy132,133).
Convincing arguments have been made that it
would be unethical to withhold information about
the risks and benefits of MC from parents of
boys.130–132,134,135 as recommended by the AAP
and CDC. Curiously, those who condemn parent-
approved infant MC are not as quick to condemn
procedures that provide nomedical benefit to chil-
dren (e.g., cosmetic orthodontia, correction of
harelip, surgery for tongue-tie, treatmentofdwarf-
ismby growthhormone injections, and surgery for
removal of supernumerary digits).135Why thendo
some regard MC as controversial?135 Article 24(1)
of the United Nations Convention on the Rights of
the Child states, “States Parties recognize the right
of the child to the enjoyment of the highest attain-
able standard of health” and “shall strive to ensure
that no child is deprived of his or her right of access
tohealthcareservices.”136Therefore,weassert that
the CDC’s draft MC recommendations do nothing
more than advocate appropriately the right ofmale
infants, children, adolescents, and adults to access
health care services withmedical benefits—that is,
MC—and that adoption of the draft CDC recom-
mendations into formal policy should improve
publichealth in theUnitedStates.
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About PMA2020 
PMA2020 gathers nationally representative data on family planning and WASH annually at both the household 
and facility level in 10 FP2020 priority countries. By training a network of women from the selected communities 
to collect and transfer the survey data through smartphones, PMA2020 turns the data around rapidly and 
cost-effectively. The PMA2020 project is implemented by the Bill & Melinda Gates Institute for Population and 
Reproductive Health at the Johns Hopkins Bloomberg School of Public Health and funded by the Bill & Melinda 
Gates Foundation. For more information, visit www.pma2020.org. 

About Global Health Data Pearls
In this issue of Global Health: Science and Practice, we are launching a new series to highlight emerging issues in 
global health data. For the first segment in this series, we are drawing on PMA2020 data from Nigeria. 

PMA/Nigeria sample design 
In 2014 and 2015, the PMA/Nigeria survey was conducted in 2 purposely selected states, Kaduna in the 
northwest and Lagos in the southwest. In 2016, the survey was expanded to 7 of the 36 states in the country to 
expand the geography for monitoring and to provide nationally representative estimates. In 5 of the 6 
geopolitical zones, 1 state was selected using probability proportional to population size among all states within 
the zone. In the sixth zone, Lagos, the largest state in Nigeria, was selected. The sample size was calculated to 
estimate the mCPR with a 3% margin of error. In each sampled state, PMA2020 used a 2-stage cluster design, 
first selecting EAs using probability proportional to population size, then randomly selecting households in each 
selected EA. The final completed sample consisted of 10,131 households (97.1% response rate) and 11,054 
women (97.9% response rate). Data collection was conducted between May 2016 and June 2016.
 

National-level estimates and comparability with DHS
To produce nationally representative data, estimates were adjusted for the probability that a given state would 
be selected among all states in its respective zone and for the population distribution across zones in the 
country. The additional stage of sampling at the state level is different from the 2-stage cluster sampling 
approach used at the national level in the DHS. Thus, considering the differences in arriving at national-level 
estimates, in addition to larger sampling errors with the PMA/Nigeria survey, some degree of care in comparing 
results from the 2 surveys is warranted. 

Abbreviations
DHS, Demographic and Health Surveys; EA, enumeration area; FP2020, Family Planning 2020; mCPR, modern 
contraceptive prevalence rate; IUD, intrauterine device; PMA, Performance Monitoring and Accountability; 
WASH, water, sanitation, and hygiene.
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ORIGINAL ARTICLE

Youth Voucher Program in Madagascar Increases Access to
Voluntary Family Planning and STI Services for Young People
Eva Burke,a Judy Gold,b Lalaina Razafinirinasoa,c Anna Mackayd

Program accomplishments during the first 18 months:
� More than 58,000 free vouchers distributed to young people, of which 74%were redeemed.
� 79% chose long-acting reversible contraceptives (LARCs) and 51% received STI counseling.

Client profile data snapshot:
� 69% had never previously used contraception and 96%were 20 or younger.

ABSTRACT
Background: Young people often express a preference for seeking family planning information and services from the
private sector. However, in many Marie Stopes International (MSI) social franchise networks, the proportion of young cli-
ents, and particularly those under 20 years of age, remains low. Marie Stopes Madagascar (MSM) piloted a youth
voucher program that joins a supply-side intervention—youth-friendly social franchisee training and quality monitoring
—with a corresponding demand-side-component, free vouchers that reduce financial barriers to family planning access
for young people.
Methods: Young people identified by MSM’s community health educators (CHEs) received a free voucher redeemable at
a BlueStar social franchisee for a package of voluntary family planning and sexually transmitted infection (STI) informa-
tion and services. BlueStar social franchisees—private providers accredited by MSM—are reimbursed for the cost of pro-
viding these services. We reviewed service statistics data from the first 18 months of the youth voucher program, from
July 2013 to December 2014, as well as client demographic profile data from July 2015.
Findings: Between July 2013 and December 2014, 58,417 vouchers were distributed to young people by CHEs through
a range of community mobilization efforts, of which 43,352 (74%) were redeemed for family planning and STI services.
Most clients (78.5%) chose a long-acting reversible contraceptive (LARC), and just over half (51%) of young people ben-
efited from STI counseling as part of their voucher service. Most (78%) services were provided in the Analamanga region
(the capital and its surroundings), which was expected given the population density in this region and the high concen-
tration of BlueStar franchisees. The client profile data snapshot from July 2015 revealed that 69% of voucher clients had
never previously used a contraceptive method, and 96% of clients were aged 20 or younger, suggesting that the voucher
program is successfully reaching the intended target group.
Conclusion: MSM’s youth voucher program has revealed a high demand for voluntary family planning services, espe-
cially among youth under 20 years old, and MSM has since integrated the youth voucher beyond the initial pilot loca-
tions. MSM’s experience indicates that youth vouchers are a novel and effective means of increasing young people’s
access to voluntary family planning services in Madagascar, and this model could potentially be replicated or adapted
in other contexts where young people are faced with barriers to accessing quality information and services.

INTRODUCTION

Vouchers offer opportunities to reach specific groups
of people with health services by removing finan-

cial barriers.1,2 The services provided with vouchers are

a Independent consultant, London, England.
b Independent consultant, Melbourne, Australia.
cMarie Stopes Madagascar, Antananarivo, Madagascar.
dMarie Stopes International, New York, United States.
Correspondence to Eva Burke (eva.burke.consulting@gmail.com).
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typically highly specified—for example, family
planning services—but generally allow the user
to choose from a range of providers using a reim-
bursable token, often in paper form but sometimes
digital.

The use of vouchers to support access to
contraceptives can be traced back to Taiwan in
the 1960s, where subsidized coupons were
introduced to partially reimburse private-sector
physicians for providing contraceptives under the
national family planning program.3 Although the
approach was slow to expand to other countries,
there has been increased experimentation with
voucher programs since 2000, with at least 30 pro-
grams in developing countries identified in a
2011 review of the use of vouchers in sexual
and reproductive health (SRH) programs.4 Most
voucher programs are used to engage the private
sector, including NGOs, in subsidized service
delivery to poorer women although a small
number of programs have also experimented
with using vouchers to increase access to public-
sector facilities.

Voucher programs rarely target young people
and/or adolescents exclusively. A recent system-
atic review of evaluations of family planning
voucher programs identified only 2 studies of
such programs: one in Vietnam focused on
young people and another in Nicaragua focused
on adolescents. No studies were identified on
family planning voucher programs that focused
on adolescents or young people in sub-Saharan
Africa.5

Recent evaluations of family planning vouch-
ers schemes have shown that vouchers have had
a significant effect on voluntary contraceptive
uptake in a range of settings.6–8 Vouchers appear
to be more effective among poorer women with
high demand to use contraception but who are
less likely to access family planning due to higher
prices.6

Marie Stopes International (MSI), an NGO
providing family planning and SRH services in
37 countries, has introduced voucher schemes in
several of its country programs to provide SRH
services to the poorest and hard-to-reach popula-
tions, resulting in thousands of women accessing
quality services. The success of these programs to
date has been attributed to multiple factors such
as targeted awareness-raising interventions, com-
plemented by quality assurance measures and ro-
bust controls for voucher management. In many
cases, the programs have engaged their private-
sector social franchisee networks to deliver the
services.9

Madagascar Context

Madagascar is an island nation of 23 million
inhabitants located off the east coast of Africa.
Poverty levels are high; 92% of the population
lives on less than US$2 per day.10 Almost two-
thirds (64%) of the population is under 25 years
of age,11 and there is a high rate of fertility among
adolescents (163 births per 1,000 adolescents).12

Rates of maternal mortality are also high, with an
estimated 478 deaths per 100,000 live births, and
17% of female adolescent deaths are due to
maternal causes.12 The most recent Demo-
graphic and Health Survey (DHS) conducted in
2008–09 revealed that 17% of married women
and 14% of unmarried, sexually active women
aged 15–19 years were using a modern method
of contraception, but 27% of married women of
this age group expressed an unmet need for
family planning.13 Long-acting reversible con-
traceptives (LARCs) were used by less than
0.5% of 15–19-year-olds, and are not readily
available through the public sector, limiting
contraceptive choices to short-acting methods.
The same survey found high rates of teenage
childbearing; 32% of women aged 15–19 years
already had children or were currently preg-
nant, and this was significantly higher for the
poorest quintile where 51% had started child-
bearing.13 Early marriage is common in
Madagascar where 48% of girls are married
before the age of 18.14

Marie Stopes Madagascar (MSM) has been
operating in Madagascar since 1992 and is one of
the largest non-state providers of voluntary family
planning and SRH services. MSM delivers services
to clients in all 22 regions ofMadagascar through a
network of 20 clinics; 200 MSI-trained midwives
offering short-acting and voluntary LARC meth-
ods through mobile community visits; 22 mobile
outreach teams; and 150 private and 140 public
social franchisees. Social franchisees are existing,
third-party private providers who are trained,
accredited, and quality-monitored under MSI’s
social franchising brand, BlueStar (private sector)
or CSBStar (public sector in Madagascar), to
deliver a broad range of voluntary high-quality
family planning services, including LARCs.

In 2012,MSM recognized that despite the high
youth population of Madagascar and the high
rates of early marriage, pregnancy, and unmet
need for family planning, only 12% of BlueStar
franchisee clients were aged 15–19 years. Cost is a
key barrier for young people to access services, as
documented by other MSI country programs,15
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and the high levels of poverty in Madagascar indi-
cated that cost should also be considered a key bar-
rier for this age group.

Since 2011, MSM has been implementing a
voucher program linked to the BlueStar fran-
chise network whereby clients who are assessed
as poor can purchase a voucher for Malagasy
Ariary 200 (approximately US$0.06) and use
the voucher to receive voluntary family plan-
ning counseling and services at a BlueStar facil-
ity for no additional fee.16 This program, aimed
at reducing financial barriers for poor clients
and expanding method choice, uses SMS
reporting of voucher claims and mobile money
payments to franchisees.17 In 2013, MSM began
designing and developing a youth voucher pro-
gram to improve youth’s access to voluntary
family planning services. This article describes
the design of the youth voucher program
and reviews service statistic data from the first
18 months of implementation.

METHODS

Voucher Program Design and
Development
To design the youth voucher program in
Madagascar, MSM drew on its own voucher pro-
gram management experience and on lessons
from other MSI country programs that have used
vouchers to reach young people. Lessons learned
from a youth voucher pilot program in MSI’s
Zimbabwe country platform in 2013, funded
by the United States Agency for International
Development (USAID), confirmed that the provi-
sion of vouchers to young people for family plan-
ning services was welcome by recipients for
overcoming the cost barrier of paying out of
pocket for health services.18 Client and provider
feedback on this pilot highlighted the need to
expand the range of services available through
the voucher to include services for sexually trans-
mitted infections (STIs) and follow-up care for
family planning services, e.g., removals or check-
ups for voluntary LARC methods. As well as
reducing cost barriers, voucher programs were
considered ameans to increase the range of volun-
tary contraceptive choices available, as well as the
quality of services provided.

MSM was also aware that the overall use of
mobile phones in Madagascar had increased dra-
matically, with an estimated 40% of the popula-
tion owning a mobile phone,19 or 46 mobile
phones per 100 people.20 A 2012 survey revealed
that over half of MSM BlueStar clients owned

mobile phones. MSM decided that mobile phones
not only offered an opportunity to deliver vouch-
ers electronically (i.e., eVouchers) to young peo-
ple, but also that these could be seen as attractive
and novel by MSM’s target youth audience,
increasing their appeal and thus distribution
potential.

MSM adapted its existing voucher manage-
ment software to incorporate the youth voucher
component and trained community health educa-
tors (CHEs) and BlueStar franchisees on the new
youth voucher. CHEs are contracted by MSM to
provide quality counseling on comprehensive
family planning and referral support at the com-
munity level to MSM BlueStar franchisees. They
are based within or near the communities in
which they work and distribute the poverty and
youth vouchers to those eligible to receive them.
To ensure that the needs of young people were
appropriately addressed, MSM introduced youth-
friendly training for the entire social franchise
network of 150 BlueStar franchisees and for all
CHEs. The training curriculum used by MSM,
and delivered by MSM’s Youth Medical Advisor,
was adapted from the Ministry of Health’s youth
strategy and included a range of modules such
as communication techniques, SRH of young
people, and how to adapt service delivery to be
youth-friendly.

MSM initially envisioned the youth voucher
exclusively as an SMS-based mobile voucher. In
parallel to commencing mobile voucher activities,
MSM conducted a study to assess the acceptability
of a mobile-based voucher program and to better
understand how to reach young people who did
not possess a mobile phone.21 Results revealed
that young people were receptive to receiving
family planning information through mobile
phones, with a desire for more information on
the range of contraceptive methods and where to
access them. However, the study also highlighted
the need for an alternative strategy as only
20%of respondents under the age of 20 years pos-
sessed amobile phone. In addition, remote parts of
Madagascar have limited access to phone network
coverage. Tomaximize the program’s reach, MSM
adapted its voucher distribution system to include
a paper voucher component.

The voucher program commenced in late
2013 in 6 regions with 27 CHEs and 24 BlueStar
franchisees, and expanded in scope over time,
reaching 10 regions with 56 CHEs and 80 BlueStar
franchisees by late 2014. More details of the
voucher program methodology can be found in
a program report.22

Marie Stopes
Madagascar
(MSM) began a
youth voucher
program in 2013
to improve youth’s
access tovoluntary
family planning
and STI services at
BlueStar
franchisees.

The youth voucher
programwas
initially
envisioned as an
SMS-based
mobile program,
but paper
vouchers were
added to ensure
access for youth
withoutmobile
phones or living in
remote areas
withoutmobile
phone coverage.
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Voucher Distribution
During the initial phase of the voucher program,
when an eligible young person expressed interest
in receiving a service from a provider in the
BlueStar network, the CHE initially provided
him or her with a voucher in one of two ways
(Figure1):

1. If the young person had a mobile phone, the
CHE would send an SMS to MSM to request
an electronic voucher be sent to the young
person’s phone. This code formed the youth
voucher, which the young person could then
use to redeem for voluntary family planning
and/or STI services at a participating BlueStar
franchisee of his or her choice.

2. If the young person did not have a mobile
phone or did not want an eVoucher sent,
CHEs requested a voucher code (as described
above) using their own mobile phone, and
upon receipt, the CHEs wrote the code on a
piece of paper for the young person to redeem
for a free service.

Voucher Package of Services
MSM designed a package of services covered
under the voucher to meet the needs of young
people. When a young person presents at a

BlueStar facility with a voucher, the franchisee
provides information and counseling about the
voluntary family planning and STI services avail-
able at the clinic. The young person then decides
if he or she wants a service, and if so, which
one(s). These services are then provided at no
cost to the client. The services available under the
youth voucher program are:

� Family planning counseling

� Provision of short-acting contraceptive meth-
ods (oral contraceptive pill, 3-month injectable,
emergency contraception, condoms)

� Provision of LARCs (3-year implant, 10-year
IUD)

� STI screening, counseling, and referral for
treatment

� Removal of LARCmethod

A young person is able to obtain a combination
of services under one voucher, for example a con-
traceptive method of choice and STI counseling
and screening.

Voucher Awareness Creation
MSM launched the youth voucher program
with a comprehensive awareness-creation stra-
tegy to engage young people. All of MSM’s

FIGURE 1. Distribution Process During the Initial Phase of the MSM Youth Voucher Program (July
2013–December 2014)
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CHEs—largely young women under the age
of 25 years—distribute vouchers in their com-
munities. Following a mapping exercise, CHEs
identify eligible young people (male or female)
aged 24 years or younger, with a focus on
those under 20 years old, through their perso-
nal networks, concentrating mobilization efforts
in areas where young people congregate, such
as in and around schools and at youth associa-
tions and markets.

Community-based mobilization efforts by
CHEs are complemented by other informational
activities, such as concerts for young people
where information on the vouchers is available,
and community sensitization with influential
community members such as parents, teachers,
and community leaders. MSM also collaborates
with organizations working with commercial
sex workers in HIV prevention and support to
refer young commercial sex workers for volun-
tary family planning and STI services using the
voucher.

In addition, MSM introduced collaborative
community mobilization efforts led by CHEs
working together with BlueStar franchisees in
their communities. The events take place either at
or outside the franchisee facility. To increase serv-
ice accessibility, some franchisees temporarily
provide services outside their regular clinic, at sites
within sensitized communities, following identifi-
cation of sites with high potential youth demand
for voucher services. If the site does not meet the
necessaryMSI clinical quality standards to provide
services, the CHEs distribute the vouchers but
young people are referred to the franchisee facility
to redeem their voucher for a service(s).

This collaboration between the CHEs and fran-
chisees to provide comprehensive information
and voucher distribution coupled with same-
place, same-time provision of services is appealing
to young people, resulting in many young people
redeeming their vouchers on the same day as the
event.

Quality Assurance and Support for BlueStar
Providers
As part of its social franchising service delivery
channel, MSM conducts ongoing quality assur-
ancemonitoring and support for BlueStar franchi-
sees. Regular visits conducted by themedical team
help ensure adherence to MSI’s global quality
standards and identify support requirements.
BlueStar franchisees are included in annual MSM
internal and external clinical audits to evaluate

the quality of client care and service provision
by individual providers. Client experience, one
key indicator of service quality, is monitored
annually through client exit interviews and
mystery client visits. These measures, together
with youth-friendly training received by each
BlueStar franchisee participating in the voucher
program, support providers to consistently deliver
high-quality services thatmeet the needs of young
clients.

Voucher Reimbursement to BlueStar
Providers
BlueStar providers deliver services free of charge
to voucher-bearing young clients. Following serv-
ice delivery, BlueStar providers submit claims for
voucher services provided, and MSM reimburses
providers for their costs. Following similar operat-
ing procedures for MSM’s other, large-scale pov-
erty voucher program, the franchisees send an
SMS to MSM containing the required informa-
tion, including the voucher code. MSM confirms
that the SMS is from an approved mobile phone
number and that the voucher code matches the
database of voucher codes recorded as distributed
by the CHE (Figure 2). This system allowsMSM to
reimburse providers promptly and identify opera-
tional issues through ongoing monitoring of real-
time program data.

BlueStar franchisees submit reimbursement
claims regularly, and payments are processed
through online mobile money payment systems
available in Madagascar, via the franchisees’ mo-
bile money network of choice. The amount reim-
bursed for each voucher varies depending on the
type of service(s) provided (Table 1), as some serv-
ices incur a higher commodity cost and take a lon-
ger timer to counsel on and provide, such as the
provision of voluntary LARC methods. Set reim-
bursement rates for each service, or combination
of services, are communicated to each participat-
ing franchisee prior to accreditation.

Monitoring and Verifying Claims
Monitoring visits by the MSM team provide the
opportunity to cross-reference client data in
daily registers with reimbursement claims made
to MSM. The ongoing receipt of requests for
voucher codes and claims for reimbursement
permit real-time monitoring of the voucher
program by MSM. Daily tracking of the number
of voucher codes distributed by CHEs, the num-
ber of voucher codes redeemed, and the num-
ber of reimbursement claims enable MSM’s

Ongoing quality
assurance
monitoring
coupledwith
training in
provisionof youth-
friendly services
have supported
providers to
consistently
deliver high-
quality services
thatmeet the
needs of young
clients.
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Voucher Manager to follow up immediately in
the event of data inconsistencies, including con-
tacting franchisees if he/she experiences prob-
lems processing vouchers or submitting claims.
Such real-time monitoring and provision of
support would not be possible without using a

system of unique codes that allows for contin-
ual submission of data.

An alert system was developed to identify
instances of unusually high volume of claims sub-
mitted by a BlueStar franchisee. The Voucher
Manager receives a daily report of voucher claims

FIGURE 2. Marie Stopes Madagascar Youth Voucher Program Reimbursement and Verification
Process
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TABLE 1. Marie Stopes Madagascar Reimbursement Rates to BlueStar Franchisees for Youth Voucher
Services

Service
Reimbursement
Rate (MGA)

Reimbursement
Rate (USD)a

IUD insertion 9,500 $4.00

Implant insertion 7,500 $3.20

Removal and reinsertion of an IUD 12,000 $5.10

Removal and reinsertion of an implant 10,000 $4.20

Removal of long-acting method for a short-acting method 2,000 $0.80

Short-acting method 2,000 $0.80

IUD plus STI counseling 12,500 $5.30

Implant plus STI counseling 12,500 $5.30

Short-acting method plus STI counseling 5,000 $2.10

Abbreviations: IUD, intrauterine device; MGA, Malagasy Ariary; STI, sexually transmitted infection; USD, U.S. dollars.
a Using the average exchange rate from Oanda.com for the period July 2013–December 2014 (US$1=2359 MGA).
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generated by providers. If the manager detects an
unusually high number of claims submitted by a
provider, the manager alerts the Research,
Monitoring, and Evaluation (RME) team. In such
instances, the RME team conducts a rapid voucher
tracing assessment to check the validity of the
claims by verifying client identities and reim-
bursed services (Figure 2). To ensure confidential-
ity, voucher clients provide their consent (or not)
ahead of time to be contacted if their participation
is required later for an assessment.

If services claimed by franchisees cannot be
validated during the assessment process, MSM
does not reimburse the franchisee. During the ini-
tial pilot phase of the youth voucher program, the
assessment process was conducted on a monthly
basis. We later shifted to conducting the process
on a quarterly basis by selecting a random sample
of franchisees for assessment. This mechanism
highlights the importance of maintaining accurate
client data records to ensure that claims can traced
and validated.

Data Collection and Analysis
In this article, we present service statistic data col-
lected during the initial phase of the youth
voucher program, from July 2013 to December
2014. Data include the number of vouchers dis-
tributed by CHEs and redeemed by youth, location
of redemption, and types of services redeemed.
MSM did not routinely collect demographic data
on voucher clients during the initial pilot period
of the program. Following the shift to 2 separate
voucher distribution systems (eVouchers and pa-
per vouchers), MSM commenced data collection
to better understand the profile of the young peo-
ple being reached. In this article, we present client
profile data of paper voucher clients from July
2015. Client profile data were collected using
smartphones, uploaded to a Microsoft Excel
database, and numbers and percentages were
extracted to generate a snapshot of the voucher
clients’ profile.

RESULTS
During the initial phase of the youth voucher
program, between July 2013 and December
2014, MSMdistributed 58,417 vouchers, of which
43,352were redeemed (74% redemption rate). As
intended, most voucher redemptions (95%)
occurred at BlueStar social franchisees, with only
4% redeemed at participating MSM outreach sites
and 1% at MSM’s Tulear region clinic.

Voluntary LARCs were the most frequently
chosen type of service (78.5%), with implants
chosen 3 times as frequently as IUDs (Table 2).
Some of these LARC services entailed removal of
the IUD or implant, but in nearly all cases, the cli-
ent had a new IUD or implant inserted. Short-
acting methods were chosen by 20% of clients.
About 1% of clients received family planning
counseling only without provision of a method.
Just over half of clients (51%) received STI coun-
seling in addition to a contraceptive method.
MSM reported that, in general, young people vis-
ited a service point seeking a voluntary family

TABLE 2. Vouchers Redeemed by Type of Service, Marie Stopes
Madagascar Youth Voucher Program, July 2013–December 2014
(N=43,352 Vouchers Redeemed)

Service No. (%)

Long-acting family planning services

IUD only 2,818 (6.5)

Implant only 11,608 (26.8)

IUD plus STI counseling 5,220 (12.0)

Implant plus STI counseling 13,682 (31.6)

Removal only of an IUD 2 (0.005)

Removal only of an implant 3 (0.007)

Removal and reinsertion of an IUD 179 (0.4)

Removal and reinsertion of an implant 504 (1.2)

Total long-acting family planning services 34,016 (78.5)

Short-acting family planning services

Short-acting method only 5,564 (12.8)

Short-acting method plus STI counseling 3,102 (7.2)

Removal of long-acting method for a short-acting
method

123 (0.3)

Total short-acting family planning services 8,789 (20.3)

Other services

Family planning counseling only 535 (1.2)

Referrals 12 (0.03)

Total other services 547 (1.3)

TOTAL 43,352 (100.0)

Abbreviations: IUD, intrauterine device; STI, sexually transmitted infection.
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planning service. However, during history-taking,
franchisee providers discovered that many young
people were at risk of an STI (through the syn-
dromic management approach), and subse-
quently many clients opted for STI counseling.
BlueStar franchisees are reimbursed for the time
taken to counsel a young person on STIs. As

vouchers could be used to redeem one or a combi-
nation of services, Table 2 depicts these services
separately (e.g., it separates “implant” from
“implant plus STI counseling”). Figure 3 provides
a more holistic picture of the volume of each type
of service by grouping similar types of services. For
example, all implant insertions are combined

FIGURE 3. Services Redeemed by Young People With Vouchers, July 2013–December 2014
(N=66,027 Services)
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FIGURE 4. Number of Youth Vouchers Redeemed by Region, Marie Stopes Madagascar, July 2013–
December 2014 (N=43,352 Vouchers Redeemed)
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together (whether the client received only an
implant insertion or an implant insertion plus STI
counseling). The denominator in Figure 4 is thus
the 66,027 total services provided. In the first
year and a half of operation, the youth voucher
program provided 25,794 implants, 8,217 IUDs,
and 8,789 short-acting methods. The largest share
(39%) of services was for insertion of an implant,
followed by STI counseling (33%).

Results by Region
Youth vouchers were initially introduced in
4 regions; Analamanga, Mangoro, Tulear, and
Vakinankaratra. By the end of the pilot period in
December 2014, the vouchers had been extended
to 11 of Madagascar’s 22 regions where BlueStar
franchisees and a significant youth population
were concentrated. The highest proportion of
voucher distribution and redemptions were in
the region of Analamanga, where the capital city
of Antananarivo is located, with 80%of all vouch-
ers distributed and 78% of all vouchers redeemed
in this region (Figure 4). This was expected, as
Analamanga is the most densely populated region
in Madagascar and has the highest concentration
of BlueStar franchisees.

Results by Demographic Characteristics
Table 3 provides a snapshot of characteristics of
the 1,425 young people who used paper vouchers
to receive a service in July 2015. Most (91%)
of these youth voucher users were women, and
the large majority (96%) were 20 years old or
younger, suggesting that the voucher program is
successfully reaching the intended target group.
While the majority (53%) did not have any chil-
dren, a significant proportion (46%) had one or
more children. Over a third (39%) were married
or cohabiting with a partner. Of the 1,425 young
people, 69% had never previously used a contra-
ceptive method.

DISCUSSION
The MSM voucher program enabled a significant
number of young people in Madagascar to access
a range of voluntary family planning and STI in-
formation and services, while increasing the
capacity of BlueStar franchisees to provide high-
quality services to this key group of people. The
voucher program expanded young people’s choice
of contraceptive methods to include voluntary
LARCs, which the public sector to date has not
been able to fulfill. (See the Box for a story of a
youth voucher client.)

More than 43,000 young people accessed serv-
ices in the voucher program’s first 18 months of
operation. These impressive results demonstrate
that need exists among young people for high-
quality family planning information and a broad
range of voluntary services. The success of the
voucher program is likely due to a combination of
factors: on the demand side, the provision of
community-based information, education, and
communication activities to young people and
other community members and the removal of
service fees; and on the supply side, the availabil-
ity of a broad range of contraceptive methods and
a quality provider of the client’s choice with the
willingness and capacity to serve young people.
These complementary components of the voucher
program led to a significant redemption of the

TABLE 3. Paper Voucher Client Profile, Marie
Stopes Madagascar, July 2015 (N=1,425)

Client Characteristic No. (%)

Sex

Female 1303 (91)

Male 122 (9)

Age, years

<15 75 (5)

15–18 786 (55)

19–20 514 (36)

21–24 50 (4)

No. of living children

0 757 (53)

1 502 (35)

2 148 (10)

3 14 (1)

5 or more 4 (0.3)

Marital status

Married or cohabiting 553 (39)

Single or living alone 872 (61)

First-time family planning user

Yes 987 (69)

No 438 (31)

TheMSM voucher
program
expanded young
people’s choice of
contraceptive
methods to
include voluntary
LARCs.
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vouchers, and could be a demonstration of young
people feeling empowered to make informed
choices about their SRH.23 The voucher program
also highlighted the high demand for voluntary
LARCs among young people if they are made
available to them; over 4 times as many voluntary
LARCs were chosen by young people compared
with short-acting methods when they were pro-
vided with a broad choice of methods.

The program demonstrated the ability of
vouchers to leverage private provider networks to
provide quality services to a large number of
young people, and MSM has been impressed by
the willingness, and increasing confidence, of
private-sector providers to provide voluntary
family planning and STI information and services
to this group.

Lessons have been learned along the way,
especially related to the absence of mobile phones
among young people in poorer communities. The
voucher distribution system was quickly adapted,
and later refined, to provide a paper-based
voucher to complement the eVoucher, enabling
access for young people without mobile phones
while ensuring robust voucher tracking and
follow-up. CHEs now distribute only the paper
voucher at the community level. Meanwhile,
MSM’s Call Centre—a free hotline where callers
receive family planning information and referrals
to service providers—provides an opportunity to
reach young people with mobile phones who
may not have been reached via community-based
CHE activities to date. This two-pronged approach
will undoubtedly increase access to voluntary fam-
ily planning and STI services for young people in
the future. The voucher system will continue to
evolve over time, as MSM fine-tunes operations

and responds to client feedback. Systems
will be continuously reviewed to ensure
that the distribution, redemption, and
claims processes are robust and efficient.
Quarterly assessments of a random selec-
tion of social franchisees is an example
of how one of MSM’s monitoring activ-
ities has evolved to enhance data accu-
racy and identify any necessary support
requirements.

CONCLUSION
MSM’s experience indicates that youth
vouchers can be a novel and effective
means of increasing access to voluntary
family planning services for young peo-
ple, and that the private sector can be an
appropriate and acceptable delivery

channel to deliver a broad range of voluntary con-
traceptive methods for young people. MSM’s
approach of using vouchers to increase awareness
and support to improve supply has the potential to
be replicated (with adaptation to context) and
taken to scale in other countries where young
people face barriers in accessing voluntary, quality
information and services, thus increasing family
planning access and choice for the growing youth
cohort in developing countries.
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Community HealthWorkers as Social Marketers of Injectable
Contraceptives: A Case Study from Ethiopia
KarenWeidert,a Amanuel Gessessew,b Suzanne Bell,c Hagos Godefay,d Ndola Prataa

Volunteer community health workers (CHWs) administered injectable contraceptives to women in the
community for a small fee while providing counseling and referrals for other methods. Over nearly 3 years,
more than 600 CHWs provided an estimated 15,410 injections. The model has the potential to improve
sustainability of community-based distribution programs by incorporating social marketing principles to
partially recover commodity costs and compensate CHWs.

ABSTRACT
Ethiopia has made notable progress in increasing awareness and knowledge of family planning and is considered a suc-
cess story among funders and program planners. Yet unmet need among rural women (28.6%) is almost double that of
urban women (15.5%), with a wide gap in total fertility rate depending on urban (2.6) or rural (5.5) residence. This study
investigates the impact of a service delivery model that combines community-based distribution (CBD) of contraception
with social marketing in Tigray, Ethiopia, to create a more sustainable approach to CBD. Between September 2011 and
October 2013, 626 volunteer CHWs were recruited and trained to administer depot medroxyprogesterone acetate
(DMPA) injections and provide counseling and referrals to the health post for other methods; the project implementation
period ended in June 2014. The CHWs received a supply of DMPA injections in the form of a microloan from a drug
revolving fund; the CHWs charged women a minimal fee (5 birr, or US$0.29), determined based on willingness-to-pay
data, for each DMPA injection; and the CHWs returned part of the fee (3 birr) to the drug revolving fund while keeping
the remaining portion (2 birr). The CHWs also promoted demand for family planning through door-to-door outreach and
community meetings. Existing health extension workers (HEWs) provided regular supervision of the CHWs, supplemented
by in-depth supervision visits from study coordinators. Baseline and endline representative surveys of women of reproduc-
tive age, as well as of participating CHWs, were conducted. In addition, DMPA provision data from the CHWs were
collected. Between October 2011 and June 2014, the CHWs served in total 8,604 women and administered an estimated
15,410 DMPA injections, equivalent to providing 3,853 couple-years of protection. There was a 25% significant increase
in contraceptive use among surveyed women, from 30.1% at baseline to 37.7% at endline, with DMPA use largely re-
sponsible for this increase. Changes in quality of family planning markers from baseline suggested services improved
between baseline and endline: nearly 50% more women reported being told about side effects and what to do if they
experience side effects, and 25% more women said they were told about other methods of contraception. The results
from household surveys at baseline and endline suggest that CHWs in this model made a significant contribution to family
planning in the region.

INTRODUCTION

Meeting the contraceptive needs of rural women in
sub-Saharan Africa remains a challenge. Family

planning services are predominantly offered through
public health facilities, but access is limited by distance

to facility, quality of services, availability and affordabil-
ity of contraceptive methods, and medical or legal
barriers.1–4 There is strong evidence to support the hy-
pothesis that a country’s contraceptive prevalence is
directly associated with measures of access to both indi-
vidual methods and a balanced method mix.1,5–7

In 2011, injectable contraceptives were the most
commonly used method among married women in sub-
Saharan Africa,8 and this trend has continued.9 Using
multivariate models, Skiles et al. examined the effect of
access to contraceptive services on injectable use and
demand for family planning in Malawi and found that
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the probability of injectable use among rural
women with the most access, as measured by dis-
tance alone and distance combined with supply
reliability, was 7–8 percentage points higher than
among rural women with the least access.7

Community-based distribution (CBD) pro-
grams that rely on community health workers
(CHWs) have been successful in increasing access
to and use of injectable contraceptives, particu-
larly in settings where unmet need is high, access
is low, and geographic or social barriers to use of
services exist.7,10–14 A major strength of CBD pro-
grams is that they bring information, services, and
supplies to women and men in the communities
where they live and work. Integrating CHWs into
health systems is considered a high-impact prac-
tice for family planning,15 yet funding and sus-
taining such programs remain a challenge given
the cost of training and supervising CHWs who
are often dispersed across geographic regions.16

Ethiopia has made notable progress in increas-
ing awareness and knowledge of family planning
and is considered a success story among funders
and program planners. Favorable political will,
generous donor support, public-private partner-
ships, and the government’s establishment of a
Health Extension Worker (HEW) program have
been identified as key factors in this success.17

The Government of Ethiopia launched the HEW
program in 200418 to deploy salaried health care
providers to serve the primary health care needs
of rural communities. The HEWs have a tenth
grade education or more and receive training for
18 months. Two HEWs are based in each rural
health post and provide some community out-
reach, such as vaccination campaigns.19,20

Starting in 2007, the government allowed
HEWs to administer injectable contraceptives.
This likely contributed to the doubling of inject-
able contraceptive use among women of repro-
ductive age, from 6.8% in 2005 to 14.0% in
2011.17 In 2009, the government began training
HEWs in the insertion of contraceptive implants.
Subsequently, implant use increased from 0.2%
in 2005 to 3.4% in 2011.17,21,22 Though HEWs
have been an important addition to the public
health sector, provision of family planning is just
one of 16 basic health services they deliver to
large, widespread populations, whichmay present
limitations in family planning outreach efforts.
Meanwhile, unmet need for family planning
among rural women (28.6%) is almost double
that of urban women (15.5%), with a wide gap in
total fertility rate depending on urban (2.6) or ru-
ral (5.5) residence.22

Consequently, volunteer CHWs can still be a
valuable resource for bridging outreach activities
and health post services. They can support HEWs
delivering family planning information and serv-
ices, serving as extensions of the health posts for
remote areas, which is important given the high
percentage of the Ethiopian population living in
rural areas (81%).22 CHWs are also necessary
given the multifaceted clinical roles HEWs have
to assume due to health care worker shortages in
the country. With declining fertility preferences
and high unmet need for contraception, there is
an opportunity to optimize CHWs and shift or
share the task of family planning provision,
including injectable contraceptives.

Recognizing a continued need for community-
based access to the injectable contraceptive
depot medroxyprogesterone acetate (DMPA), the
University of California at Berkeley Bixby Center
for Population, Health and Sustainability, in
conjunction with Mekelle University College of
Health Sciences, the Women’s Association of
Tigray, and the Tigray Regional Health Bureau,
developed a service delivery model that combined
CBD with social marketing. This model grew from
a desire to scale up a pilot studywhere CHWswere
successfully trained to provide injectable contra-
ceptives in Tigray, Ethiopia.12 We incorporated
private-sector strategies such as willingness-to-
pay, social marketing, and a drug revolving fund,
with the aim of creating a sustainable contracep-
tive service delivery model that used CHWs as ru-
ral social marketing agents to distribute DMPA.
Long-term availability of DMPA, the supply and
distribution of DMPA, and reduced CHW attrition
were key factors in designing the model.

The purpose of this article is to illustrate the
impact of the program model on reducing barriers
to DMPA access in Tigray and increasing commod-
ity security in rural communities. We draw on
experiences from scaling up this model to describe
lessons learned and factors that contributed to
implementation of the program in Ethiopia, with
hopes of informing family planning strategies and
practical application in other settings.

PROGRAM DESCRIPTION

ProgramModel
The Figure depicts the program model imple-
mented in this study in the Central and Southern
rural zones of Tigray, Ethiopia, between
September 2011 and June 2014. First, 2 CHWs
were selected and trained from each participat-
ing kebele (village) to administer injectable

Community-based
distribution
programs have
been successful in
increasing access
to and use of
injectable
contraceptives,
but funding and
sustainability of
such programs
remain a
challenge.

In Ethiopia, unmet
need for family
planning among
rural women is
double that of
urbanwomen.

We tested a
service delivery
model that
combined
community-based
distribution of
injectable
contraceptives
with social
marketing.
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contraceptives and provide counseling and
referrals to the facility for other contraceptive
methods. After the training, CHWs were pro-
vided with a supply of 25 DMPA injections in
the form of a microloan from a drug revolving
fund. The drug revolving fund credited CHWs
3 birr (US$0.17) for each dose of DMPA, which
was the subsidized cost of 1 dose of DMPA pur-
chased from DKT-Ethiopia, the social marketing
agency. CHWs provided each DMPA injection
to women for 5 birr (US$0.29). This amount
was determined using willingness-to-pay data
from the pilot study,12 which was confirmed as
acceptable during baseline data collection.23 Of
the 5 birr payment received for each injection
administered, CHWs returned 3 birr to the
drug revolving fund and kept the remaining
2 birr (US$0.12). CHWs also had discretion to
provide injections for free to women who could
not afford to pay and were not able to reach a
facility for free injections; the CHWs were not
held accountable for the cost of the drug in
these instances. Funds returned to the system
through sales of DMPA were managed by the

Women’s Association of Tigray and used to pur-
chase additional DMPA from DKT-Ethiopia.

These doorstep services were intended to
increase client satisfaction. Social marketing, an
approach that integrates marketing concepts with
other approaches such as subsidized products to
influence behaviors that benefit individuals and
communities for the greater social good, was used
to create awareness of the product and generate
demand for services (Box). In fact, CHWs were
considered rural social marketers generating
demand through both conventional social mar-
keting techniques and methods tailored more to
rural audiences. The injectable contraceptive
product of DKT-Ethiopia used in this project is
marketed under the brand name Confidence,
which helped with visibility in the community.
CHWs received a marketing poster for display
in their homes, but their services were also
promoted through door-to-door outreach, com-
munity meetings, and word-of-mouth among
women. The rationale behind the program model
and initial roll out is described in more detail by
Prata et al.25

FIGURE. Program Model for Combining Community-Based Distribution and Social Marketing in
Tigray, Ethiopia

Abbreviations: CBD, community-based distribution; CHW, community health worker; SM, social marketing.

Of the 5 birr that
CHWs charged
women for each
DMPA injection,
the CHWs
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the drug revolving
fund and kept the
remaining 2 birr.
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for family
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Selection and Training of CHWs
CHWs, formerly called community-based repro-
ductive health agents (CBRHAs) in Ethiopia, are
volunteer community lay health care workers
who have been mobilized to provide basic family
planning education, services, and referrals in rural
areas. TheWomen’s Association of Tigray selected
the CHWs for this program (2 per kebele), who
came from the existing pool of CBRHAs in the
region. Nurses and clinical officers from Mekelle
University facilitated the training sessions under
the supervision of program staff from the Bixby
Center and Mekelle University. Each training ses-
sion lasted 4 days, including ethical, clinical, and
logistical components. Participating CHWs first
practiced their injection techniques on oranges
and learned how to dispose of the used needles
following infection prevention procedures. After
much practice, CHWs administered distilled water
injections to each other until they were able to
demonstrate proficiency. CHWs were trained in
screening procedures using a checklist intended
for use by clinical and nonclinical health care pro-
viders, including community-based distributors,
which was developed by FHI 360.26 They were
also trained on procedures for reporting side
effects and adverse events, as well as referring
clients to facilities for other methods. Business
components such as requesting payment, pro-
curement of DMPA, and basic logistics to avoid
stock-outs were also included in the training.
CHWs were trained on how to counsel on all
family planning methods but were trained to
provide only DMPA. Upon completion of the

training, CHWs were recognized by the Tigray
Regional Health Bureau as qualified DMPA
providers.

Clinical Supervision
The Tigray Regional Health Bureau was engaged
as a partner in monitoring and evaluation to
ensure supervision efforts during the study period
were an extension of the public health system
rather than a parallel system. The ultimate goal
was to promote compliance with family planning
practice standards and assure delivery of high-
quality services that continued after the comple-
tion of the study.

Thus, 2 levels of supportive supervision were
employed. The first level of supervision, as well as
the most important, was conducted by the HEWs.
At the time of program implementation, HEWs
were already meeting with existing kebele CHWs
to discuss other community health initiatives. The
HEWs provided the most obvious link between
our program CHWs and the public health system.
HEWs collected data on service statistics and dis-
cussed any clinical issues with CHWs including
referrals for long-actingmethods such as implants.
These data were reported to the maternal and
child health (MCH) experts at district health offi-
ces on a monthly basis. MCH experts reported
monthly data to research study coordinators.

As a second level of supervision, MCH experts
and research study coordinators scheduled fre-
quent visits to CHWs to provide both supervision
and to learn about the experiences of participating
CHWs. CHWs that were effective as well as those

BOX. Social Marketing
Socialmarketing seeks to develop and integratemarketing concepts with other approaches to influ-
ence behaviors that benefit individuals and communities for the greater social good, such as anti-smoking
campaigns and use of contraception for better maternal and child health. Unlike commercial marketing in
which the primary aim is to reap financial benefits, the focus of social marketing is on the social good.

Social marketers must create competitive advantage by constantly adapting to and instigating change.
Market changes are likely to be more successful if actions are guided by knowledge of the forces shaping
market behaviors and insights that enable the development of sustainable competitive advantages.

In the family planning field, it becameapparent that socialmarketingof contraceptives since the1980shas
not only increased awareness, acceptability, and use of modern contraceptives in developing countries but
also overcome logistic problems in service delivery.24 This strategy has the ability to reach large numbers of
potential clients, and it markets contraceptives as common consumer products. Each contraceptive social
marketing program is built around a theme tailored to meet specific cultural, social, and management
requirements. The primary target populations are those who cannot afford regular commercial products
and those who are not adequately reached by government programs.

Health extension
workers (HEWs)
from the Tigray
Regional Health
Bureau
supervised the
CHWs.
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who were ineffective participants in the program
were selected for these in-depth visits, as it was
through such visits that research staff gained
insights into enablers and barriers to success.

All levels of supervision were done once a
month in person at minimum, followed in some
cases by cell phone communication if needed.

Drug Revolving Fund
A drug revolving fund was included in the pro-
gram model to promote geographical equity of
access to DMPA. Procurement of DMPA occurred
at the regional level with distribution to 18 satel-
lite locations in each participatingworeda (district).
The Women’s Association of Tigray provided fi-
nancial supervision of the CHWs. As a civil society
organization with a presence in each woreda and
experience overseeing microloans, the Women’s
Association of Tigray was in a position to provide
this supervision for the foreseeable future and
ensure the timely resupply of commodities to the
CHWs. At the same time, with a central office, the
organization was able to manage the drug revolv-
ing fund and procure DMPA at a lower rate by
purchasing on behalf of the region. DMPAwas dis-
tributed to the local office located in each woreda
center. A leader from the Women’s Association of
Tigray collected money from and reviewed the
financial records of CHWs, replenished CHWs’
stock, and managed woreda-level drug revolving
fund supply and financial records. These leaders
established bank accounts for deposits, and trans-
fers were made to the regional office prior to pro-
curement of additional DMPA.

Social Marketing in a Rural Setting
Social marketing is generally limited to urban set-
tings where exposure to the mass media is high,
private shops and pharmacies are common, and
demand for contraception is strong.25,27 However,
recognizing that the foundation for social market-
ing existed in the rural setting, the programmodel
incorporated social marketing into standard CBD.
For one, the private sector is increasingly meeting
the needs of poor populations. At the same time,
existing community networks could be tapped
through CHWswhile retention could be improved
with compensation from sales. Consequently,
social marketing tactics were adapted for the rural
context. For example, while the product was
branded and CHWs were given marketing posters
as is typical with social marketing, the CHWs also
promoted their services through community
meetings and door-to-doormarketing.

METHODS

Study Design and Sampling
We used a pre- and post-intervention study
design. A multistage, cluster random sampling
design was used to conduct a representative sur-
vey ofwomen of reproductive age (15–49) at base-
line (September 2011) and endline (May 2014) in
the Central Zone of Tigray, Ethiopia. The total
final samples consisted of 1,490 women for the
baseline survey23 (99% response rate) and
1,501 women for the endline survey28

(100% response rate). Participating CHWs were
also surveyed at baseline and endline, with a
99% response rate (N=621) at baseline and a
74% response rate (N=466) at endline. The end-
line response rate reflects thoseCHWswhopartici-
pated at a large program reviewmeetingwhere the
survey was implemented. Thus, 26% is not a true
refusal rate but rather reflects the number of
CHWs absent from the meeting. Additionally,
87% of trained CHWs (N=545) submitted pro-
grammatic DMPA provision data at endline.

Project Setting
Tigray is made up of 5 rural zones divided into
47 woredas. Each woreda is further divided into
approximately 20–25 kebeles. Each kebele has a
population size of approximately 5,000 people or
1,000 households. Two zones participated in the
project: Central and Southern. The Central and
Southern Zones are comprised of 10 and 8woredas,
respectively, with an estimated 239,626 and
197,215 women of reproductive age in each
zone, respectively, based on projected population
growth since the 2007 census.29

Incremental Implementation
The project was implemented between September
2011 and June 2014, with a total of 626 CHWs
recruited and trained from 18 woredas. During the
first 12 months, the project was implemented in
just 3 districts with 139 CHWs to test the service
delivery model and address any challenges before
scaling up sixfold.25 Starting in the second year of
the project, scale-up was accelerated with 4 train-
ings of 100–150 CHWs each. The intervention was
incrementally scaled up to all woredas in the
Central and Southern Zones between October
2011 and October 2013.

Data Collection and Analysis
Programmatic data on the number of clients,
number of injections provided, and money
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collected were gathered from CHWs and supervi-
sors, aiding the program team in determining the
feasibility, cost, and sustainability of scaling up
the intervention. A provider characteristics survey
was completed by CHWs at the time of training
and after implementation of the program to gather
demographic data and capture information on
their experience with the program.

Comparisons between the baseline and end-
line household survey data were used to measure
the impact of the intervention. Student’s t tests
for comparison of 2 proportions were estimated
for indicators comparing baseline and endline.
Significance was established at P value of .05.
The surveys captured demographic, fertility, and
contraceptive use patterns among the target popu-
lation to assess changes in family planning knowl-
edge, access, use, and preferences. The surveys
also included questions regarding knowledge,
attitudes, and practices related to DMPA.Key indi-
cators from baseline and endline reports were
compared to determine changes over the course
of the intervention. Human subjects approval was
provided by the Center for Protection of Human
Subjects (CPHS) at the University of California
Berkeley (CPHS Protocol IDs 2011-07-3465 and
2014-02-5995).

All paper questionnaires from the provider
characteristics surveys, as well as baseline and
endline household surveys, were processed at the
Bixby Center and entered into a database using
Epi Info Version 3.5.3. A master file of program-
matic data collected from CHWs at endline meet-
ings was created by research staff. Research staff
were able to verify data accuracy by reviewing
the actual records of the CHWs, whereas the
ongoing monthly data collection had limitations
and concerns regarding accuracy and complete-
ness. Additionally, due to differences in the
Ethiopian and Gregorian calendar, programmatic
data could not be accurately analyzed per month.
All data analyses were conducted using Stata ver-
sion 13.

RESULTS

Background Characteristics and Experience
of CHWs
The CHWs (N=621) who completed the baseline
questionnaire were, on average, 27.1 years old,
and 60% were married or cohabiting. Almost all
(98%) participating CHWs were women, and
67% identified farmer or housewife as their cur-
rent occupation. Forty-two percent of participat-
ing CHWs had 5–9 years of education, while

41% completed secondary school or higher. The
higher levels of education observed among pro-
gram CHWs compared with the general popula-
tion was a result of targeted recruitment of
CHWs based on the characteristics we identified
among successful CHWs in the first year of imple-
mentation, which included greater education. At
the time of training, 26% of CHWs were currently
providing family planning, with 5% stating they
had ever provided a DMPA injection. Nearly all
(93%) felt that providing DMPA injections would
improve their services to the community; mean-
while, 96% and 87% of CHWs felt comfortable
providing services to adolescents and unmarried
women, respectively.

CHWs completed another survey at endline in
June 2014 (N=466). Nearly 85% reported a lead-
ership role in their community. While the CHWs
largely identified having a leadership position
in the Women’s Development Army (61%), they
also had positions in the Women’s Association of
Tigray (25%) and kebele government (7%); these
categories were not mutually exclusive. On aver-
age, CHWs were 50 minutes walking distance
from the nearest government health post and
spent approximately 5 hours per week marketing
DMPA.Many CHWs confirmed they had provided
an injection to unmarried (58%) or adolescent
women (63%). Most (75%) felt comfortable col-
lecting payment for services. Meanwhile, most
CHWs felt supported by project personnel (89%),
HEWs (88%), and the Women’s Association of
Tigray (82%). Nearly all CHWs (95%) felt the
community accepted the project, and 89%ofmar-
ried/cohabiting CHWs felt supported by their hus-
band or partner.

Programmatic Results
Between May 2014 and June 2014, 87% of
trained CHWs (N=545) participated in endline
data collection meetings and submitted final pro-
grammatic data. The number of months of data
collected corresponded with the gradual training
approach used over the course of project imple-
mentation. Consequently, while CHWs trained
from the first 3 woredas had 30 months of pro-
grammatic data, CHWs in the last training had
only 8 months of programmatic data. On average,
16 months of programmatic data were collected
from participating CHWs.

Between October 2011 and June 2014, the
CHWs served a total of 8,604 women and admin-
istered an estimated 15,410 DMPA injections. This
is equivalent to providing 3,853 couple-years of

Many CHWs
confirmed they
had provided a
DMPA injection to
unmarried or
adolescent
women.

BetweenOctober
2011 and June
2014, the CHWs
administered an
estimated 15,410
DMPA injections,
equivalent to
3,853 couple-
years of
protection.
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protection (CYP). A substantial percentage (19%)
of CHW clients were new to family planning and
25%were new to DMPA specifically. Themajority
(87%) of the DMPA injections were paid for at the
time of provision. The costs of delivering contra-
ceptive services were collected in 3 woredas where
the project was first implemented. A cost analysis
conducted with these data found the program-
matic cost per CYP to beUS$17.91,which included
direct, indirect, and operating costs. The direct cost
per CYPwas US$2.96.30

Changes Over Time at the Community Level
The baseline and endline survey captured demo-
graphic, fertility, and contraceptive use patterns
among the target population. Table 1 presents
the background characteristics of all women ages
15–49 who participated in the surveys. None of
the characteristics presented differed with statisti-
cal significance. At both baseline and endline, the
majority of the sample population was under the
age of 30, most women were married or cohabit-
ing, and approximately half of each sample had
received no formal education. The average num-
ber of living children amongwomen in the sample
population was 3.6 at baseline and 3.5 at endline,
and desired number of children was 4.1 and 4.5 at
baseline and endline, respectively. Most survey
participants responded that they did want
a/another child at baseline (60%) and endline
(66%), but the desire for more children gradually
declined as the number of living children reported
by the participants increased (data not shown).

Comparisons between baseline and endline
showed substantial changes in contraceptive
knowledge and prevalence, some of which is
likely attributable to the program CHWs’ activ-
ities. For example, between October 2013 and
June 2014, women’s knowledge of modernmeth-
ods increased significantly (P<.005) for all meth-
ods except the rhythm method (Table 2). In
addition, there was a 25% increase (P<.001) in
contraceptive use among surveyed women, from
30.1% at baseline to 37.7% at endline, with
DMPA use largely responsible for this increase
(P<.001) (Table 3). The largest increase in DMPA
use with statistical significance was found among
women aged 15–24 (P<.001). Also, among all
women of reproductive age, 8.3% preferred to
receive contraception from a CHW at a baseline,
whereas 31.1% (P<.001) preferred to receive con-
traception from a CHW at endline (Table 3).

At endline, one-quarter of women using
DMPA indicated that they received DMPA from

CHWs (P<.001) (Table 4). The percentages were
even higher among younger women, with 35% of
women aged 15–24 and 46% of women aged
25–34 stating that CHWs provided their most
recent DMPA injection (data not shown). In addi-
tion, there was a substantial change in women
who preferred to receive DMPA from CHWs
between baseline and endline, from 2.7% to
34.1% (P<.001) (Table 4). Finally, changes in

TABLE 1. Background Characteristics Among
All Women of Reproductive Age at Project
Baseline (September 2011) and Endline
(May 2014), Tigray, Ethiopia

Baseline Endline
(N=1490) (N=1501)

Age

15–19 19.3 18.5

20–24 17.1 20.7

25–29 17.9 17.2

30–34 15.7 14.5

35–39 13.4 13.3

40–44 8.3 7.9

45–49 7.5 7.9

Marital status

Never married 13.6 12.5

Married/cohabiting 72.3 76.4

Divorced/widowed 13.9 10.9

Education

No education 53.6 48.4

1–4 years 13.2 14.3

5–9 years 22.4 25.9

Secondary or greater 10.6 11.1

Number of children
ever born, mean

3.9 4.0

Number of living
children, mean

3.6 3.5

Desired number of
children, mean

4.1 4.5

Data reported as percentages unless otherwise specified.

Contraceptive use
among surveyed
women had
increased
significantly by
25%between
baseline and
endline, from
about 30% to 38%.
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quality of family planning markers from baseline
suggest services had improved: nearly 50%
(P<.001) more women reported being told about
side effects (from 46.8% to 68.7%) and what to
do if they experience side effects (from 43.5% to
63.1%), and over 25% (P<.001) more women
reported being told about other methods of con-
traception (from 65.4% to 82.9%) (Table 5).

DISCUSSION
Evidence suggests that CHW provision of contra-
ceptives help to reduce barriers to family planning
access due to CHWs’ placement within the com-
munity. The important role CHWs play in chang-
ing norms and influencing traditional structures
in rural Africa as respected community members
should also not be overlooked when exploring
the importance of contraceptive CBD pro-
grams.31,32 CBD has been shown to effectively
meet the growing demand for contraceptives
but still remains one of the more expensive
modes of service delivery in sub-Saharan
Africa.33 Additionally, lack of appropriate remu-
neration as balanced with responsibilities has
implications for both motivation and the quality
of work among CHWs.34 Consequently, political
will and financing, including incentives to CHWs,
must be addressed to ensure sustainability and
scalability of CBD programs.16,32,35

This study demonstrated a model for incorpo-
rating CBD with social marketing that offers an
opportunity for expanding rural community
access to DMPA injectables while recovering
some program costs and compensating volunteer
CHWs with proceeds from contraceptive sales. In
addition, the model has the potential to increase
quality of services by providing more women
with information on a wide range of contracep-
tives, side effects, and what to do if they experi-
ence side effects. The willingness and ability of
CHWs in this study to serve adolescents was a par-
ticularly important finding, given that unmarried
and younger women in sub-Saharan Africa often
face barriers to receiving family planning services,
including barriers related to provider discrimina-
tion and unnecessary medical restrictions based
on, for example, age or marital status.36,37

However, anecdotal evidence from CHWs col-
lected during supportive supervision visits indi-
cated that adolescent clients were less likely to
pay for services than older clients, which is not
surprising given that youth might have less access
to cash in rural Tigray. The drug revolving fund
was included in the program to enable services

for all women, even those without means to pay
or reach a health facility for free services. For the
most part, CHWs referred women to health posts
for services if they were unable to pay, but CHWs
were given the discretion to provide free DMPA
injections without them having to reimburse the
drug revolving fund the cost of the injection. This
drug revolving fund was set up to ensure contin-
ued DMPA stock in the community, but its long-
term sustainability is dependent on women’s
response to paying for DMPA and the number of
payment exemptions made.

While the majority (87%) of injections were
paid for over the 3-year implementation period,
the continued desire and ability of women to seek
out and pay for family planning is affected by soci-
oeconomic factors. The womenmarketed through
this intervention are predominantly rural farmers
and therefore at risk for unpredictable economic
shocks, leaving families to prioritize food and
the health of existing children, rather than family
planning commodities. Thus, the health and
future outlook of the drug revolving fund is theo-
retically in danger if women are not able to pay the

TABLE 2. Changes in Knowledge of Contraceptive Methods
Among Women of Reproductive From Project Baseline (September
2011) to Endline (May 2014), Tigray, Ethiopia

Baseline Endline
(N=1490) (N=1501)

% % % Change P Value

Female sterilization 21.0 33.8 61 <.001

Male sterilization 7.9 15.4 95 <.001

Pill 91.7 96.2 5 <.001

IUD 23.9 50.6 112 <.001

DMPA/injectables 96.1 97.9 2 <.01

Implants 69.8 88.6 27 <.001

Male condom 57.1 78.5 37 <.001

Female condom 16.5 26.3 59 <.001

LAM 30.1 34.2 14 <.05

Rhythm method 31.3 34.0 9 NS

Withdrawal 12.6 20.1 60 <.001

Emergency contraception 11.2 15.1 35 <.01

Abbreviations: DMPA, depot medroxyprogesterone acetate; IUD, intrauterine device;
LAM, lactational amenorrhea method; NS, not significant.

Incorporating
community-based
distributionwith
social marketing
offers an
opportunity to
expand rural
access to DMPA
injectables while
recovering some
programcosts and
compensating
volunteer CHWs.
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current price of the injection. The drug revolving
fund would also be threatened if the price of a
DMPA injection increased to an amount that it is
no longer affordable to women. As noted, DKT-
Ethiopia subsidized the DMPA product for the
project (US$0.17 per unit); however, a 2012 anal-
ysis from the United Nations Population Fund
(UNFPA) found the average cost of 1 injection
globally was $0.86.38 Thus, it is important to con-
sider this price differential when thinking about
the findings from this study.

The total number of injections (15,410) pro-
vided over the course of the 3-year period was
not as high as might be expected with more than
600 CHWs participating in the project. This is par-
tially due to the protracted scale-up of the model
over a 2-year period, but it also indicative of the
challenges associated with family planning serv-
ice provision in rural areas. In addition to geo-
graphic isolation of small communities, the
decision to adopt family planning and people’s
desired family size also influence demand for
services. However, the growing preference
among women to receive contraception from
CHWs between baseline and endline does sug-
gest the continued potential of this model and

the importance of providing community-based
access to family planning.

Data from the CHWs indicated that many cli-
ents who received their first and second injections
from the HEWs received their third and fourth
injections from CHWs. No unintended pregnan-
cies from missing injections were reported by
CHWs during the study period. A few CHWs did
report that after receiving initial DMPA injections
for a fee in the community from the CHWs, some
women subsequently went to health posts for free
reinjections. Unfortunately, we do not have data
from health posts to verify if this was actually the
case. However, a forthcoming and more detailed
analysis of population-based data on continuation
rates seem to indicate that women report getting
the injections. Similarly, CHWs reported making
many referrals to health posts for other contracep-
tive methods, largely implants; however, we can-
not verify the referrals and subsequent method
adoption with health post data.

While robust recruitment and training strat-
egies increased engagement, commitment, and
comprehension among CHWs, compensation
remains an important factor to understand. The
number of injections provided per CHW directly

TABLE 3. Changes in Key Family Planning Indicators Among Women of Reproductive Age From
Project Baseline (September 2011) to Endline (May 2014), Tigray, Ethiopia

Baseline Endline
No. (%) No. (%) % Change P Value

Unmet need 1077 (16.4) 179 (11.9) –28 <.01

Currently using contraception 448 (30.1) 566 (37.7) 25 <.001

Currently using DMPA 307 (20.6) 408 (27.2) 32 <.001

By age group

15–19 21 (7.3a) 39 (14.1) 93 <.01

20–24 53 (21.3) 99 (31.8) 49 <.01

25–29 91 (34.1) 93 (36.1) 6 NS

30–34 61 (26.1) 77 (35.5) 36 <.05

35–39 48 (24.0) 59 (29.5) 23 NS

40–44 21 (17.1a) 27 (22.7) 33 NS

40–49 7 (6.3a) 14 (11.9a) 88 NS

CHW as preferred source of contraception 124 (8.3) 467 (31.1) 275 <.001

Abbreviations: CHW, community health worker; DMPA, depot medroxyprogesterone acetate; NS, not significant.
a Estimate was based on less than 25 cases.
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impacts her compensation,whichwas a factor that
influenced the program design. CHWs received
2 birr ($0.17) per paid injection, but there was
not substantial evidence to determine the com-
pensation that would motivate CHWs to continue
providing DMPA beyond the project. There is
actually a strong legacy of volunteerism for com-
munity health in Ethiopia,39 and particularly in
Tigray, which may have contributed to the low

attrition of CHWs, even given small profit mar-
gins. Nonetheless, the importance of incentivizing
CHWs to improve retention and performance has
been well documented16 and should be further
explored with regards to this contraceptive service
delivery model in Tigray.

It is also critical to understand this service
delivery model within the larger context of family
planning service delivery in Tigray. For example,

TABLE 4. Changes in Most Recent Source of DMPA Among Women Who Have Ever Used DMPA
From Project Baseline (September 2011) to Endline (May 2014), Tigray, Ethiopia

Baseline Endline
(N=662) (N=840)

% % % Change P Value

Most recent source of DMPA

Government hospital 1.1a 0.5a �56.4 .19

Government health center 59.8 37.9 �36.7 <.001

Government health post 37.8 30.5 �19.4 <.001

CBRHA 0.8a 25.5 3085.0 <.001

Other 0.6a 0.0a NA NA

Preferred source of DMPA

Government hospital 1.8a 1.4a �20.6 .54

Government health center 51.4 41.4 �19.4 <.001

Government health post 39.9 53.8 34.9 <.001

CBRHA 2.7a 34.1 1161.1 <.001

Other 9.7 0.1a �98.8 <.001

Abbreviations: CBRHA, community-based reproductive health agent; DMPA, depot medroxyprogesterone acetate.
a Estimate was based on less than 25 cases.

TABLE 5. Changes in Quality of Family Planning Service Markers From Project Baseline (September
2011) to Endline (May 2014) as Reported by Women of Reproductive AgeWho Are Currently Using
Contraception, Tigray, Ethiopia

Baseline Endline
(N=448) (N=566)

% % % Change P Value

Told about side effects 46.8 68.7 46.9 <.001

Told what to do if they experience side effects 43.5 63.1 45.0 <.001

Told about other methods 65.4 82.9 26.7 <.001
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with a social marketing model, it is also important
to determine the material contribution beyond
injections, including increases in knowledge and
change in community norms surrounding family
planning. In the 2011 Ethiopia Demographic
Health Survey, 23% of women and men of repro-
ductive age in Tigray had never heard or seen a
family planning message. Moreover, 64% of
women of reproductive age who were not using
contraception reported that they had never dis-
cussed family planning with a field worker or at a
health facility.22 By training health workers in the
community to provide messages on the benefits of
family planning, community beliefs are influ-
enced and demand for family planning will likely
grow over time as myths are dispelled and side
effects understood.

Another underlying key to the success of
this model was that it expanded upon the exist-
ing health service delivery platform in Tigray,
essentially creating a public-private partnership
between the health posts and CHWs. Linkages
with the community were supported through
this model by including the Women’s Association
of Tigray to both manage the drug revolving fund
and provide financial supervision of the CHWs.
The organization has a strong presence from the
regional level down to each kebele in Tigray. This
allowed for both centralized purchasing of DMPA,
as well as localized management of microloans to
CHWs. Themodel also improved community link-
ages with public health services through referrals
and monitoring. HEWs supervised CHWs’ clinical
activities, which enabled project monitoring
with minimal additional impact on the health
system. Most CHWs were leaders in the Women’s
Development Army and therefore already met
with HEWs on regular basis to share updates on
their activities.

Finally, the program model expanded services
of the public health system for a fee to women
who were willing to pay for the convenience and
privacy the CHWs provided. With monitoring sys-
tems already incorporated into the activities of the
Tigray Regional Health Bureau, the program was
able to continue after the 3-year funding period
ended with minimum transition efforts.

Limitations
The Ethiopian calendar is substantially different
than the Gregorian calendar. CHWs recorded
data following the Ethiopian calendar, with the
intention that the monitoring and evaluation
program team would translate these data into a

12-month calendar. The transferring of data from
CHWs to program staff was prone to error because
of calendar issues combined with untimely sub-
mission of data due to remote location of many
CHWs. Ultimately, we limited our results to total
injections, which did not permit us to analyze
trends andmonth-by-month breakdown between
kebeles and CHWs—key information that could
have helped inform future programming.

There were also resupply and data collection
challenges related to the drug revolving fund. The
Women’s Association of Tigray was selected to
manage the drug revolving fund given its experi-
ence in supporting programs that involved micro-
loans at the community level. However, given the
time demands and complexity of implementing
a regional drug revolving fund with satellites in
18 woredas, the organization required more expe-
rience and logistical support than provided and
the records on resupply and repayment were
challenging to triangulate with records from
CHWs. At the same time, with a nascent drug
revolving fund, it is difficult at this time to draw
real conclusions about its long-term sustainability
and whether the CHWs have sufficient revenues
to replenish the DMPA stocks. Consequently,
further research on the drug revolving fund is
necessary. Nonetheless, the results from house-
hold surveys at baseline and endline suggest that
CHWs in this model made a significant contribu-
tion to family planning services in the region.

CONCLUSION
By addressing women’s willingness-to-pay for
contraception while incorporating social market-
ing and a drug revolving fund, this contraceptive
service delivery model has potential to increase
sustainability by training volunteer CHWs to
become rural social marketing agents of DMPA
injectables. This model can help accelerate contra-
ceptive adoption, especially among rural women
in sub-Saharan Africa. However, long-term sus-
tainability of CBD should be addressed when
designing programs, particularly the key chal-
lenges of managing attrition among CHWs and
maintaining supply of contraceptives.
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ORIGINAL ARTICLE

A Non–Gas-Based Cryotherapy System for the Treatment of
Cervical Intraepithelial Neoplasia: A Mixed-Methods
Approach for Initial Development and Testing
Miriam Cremer,a,b Proma Paul,b,c Katie Bergman,b Michael Haas,d,e Mauricio Maza,b Albert Zevallos,f

Miguel Ossandon,g Jillian D Garai,b Jennifer L Winklerb,h

A non–gas-based treatment device for early cervical cancer treatment, adapted for use in low-resource settings
to improve ease of use, portability, and durability, performed similarly to a standard gas-based cryotherapy
device in small-scale testing. A large randomized clinical trial is currently underway for further assessment.

ABSTRACT
Background: Gas-based cryotherapy is the most widely used treatment strategy for cervical intraepithelial neoplasia
(CIN) in low-resource settings, but reliance on gas presents challenges in low- and middle-income countries (LMICs).
Our team adapted the original CryoPen Cryosurgical System, a cryotherapy device that does not require compressed
gas and is powered by electricity, for use in LMICs.
Methods: A mixed-methods approach was used involving both qualitative and quantitative methods. First, we used a
user-centered design approach to identify priority features of the adapted device. U.S.-based and global potential users
of the adapted CryoPen participated in discussion groups and a card sorting activity to rank 7 features of the adapted
CryoPen: cost, durability, efficacy and safety, maintenance, no need for electricity, patient throughput, and portability.
Mean and median rankings, overall rankings, and summary rankings by discussion group were generated. In addition,
results of several quantitative tests were analyzed including bench testing to determine tip temperature and heat extraction
capabilities; a pathology review of CIN grade 3 cases (N=107) to determine target depth of necrosis needed to achieve
high efficacy; and a pilot study (N=5) investigating depth of necrosis achieved with the adapted device to assess efficacy.
Results: Discussion groups revealed 4 priority themes for device development in addition to the need to ensure high efficacy
and safety and low cost: improved portability, durability, ease of use, and potential for cure. Adaptions to the original CryoPen
system included a single-core, single-tip model; rugged carrying case; custom circuit to allow car battery charging; and ster-
ilization by high-level disinfection. In bench testing, there were no significant differences in tip temperature or heat extraction
capability between the adapted CryoPen and the standard cryotherapy device. In 80% of the cases in the pilot study, the
adapted CryoPen achieved the target depth of necrosis 3.5 mm established in the pathology review.
Conclusion: The LMIC-adaptedCryoPen overcomes barriers to standardgas-based cryotherapy by eliminatingdependency
on gas, increasing portability, and ensuring consistent freeze temperatures. Further testing and evaluation of the adapted
CryoPen will be pursued to assess scalability and potential impact of this device in decreasing the cervical cancer burden in
LMICs.

BACKGROUND

Cervical cancer continues to be a global public health
problem, with the greatest disease burden in low-

and middle-income countries (LMICs).1 The number of
women screened for cervical cancer has increased in
many countries over the past decade.2 However, screen-
ingmust be linkedwith effective, affordable treatment in
order to achieve a reduction in cervical cancer incidence
and mortality.
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Gas-based cryotherapy is themost widely used
treatment strategy for cervical intraepithelial neo-
plasia (CIN) in low-resource settings. This ablative
technique uses compressed carbon dioxide or
nitrous oxide gas to freeze lesions, resulting in
necrosis of cells. Although gas-based cryotherapy
is safe, simple, and generally inexpensive, chal-
lenges include difficulties with procuring gas,
transporting and refilling gas tanks, and providing
treatment in high-volume settings.3–5 A standard-
size gas tank has the capacity to provide treatment
for only 3 patients, while a large tank can treat
more women but is difficult to transport from
clinic to clinic.6

Innovative new technologies offer treat-
ment alternatives. For example, the CryoPen
Cryosurgical System is a novel cryotherapy
technology that does not require compressed
gas and is powered by electricity. The CryoPen
reaches extreme cold temperatures with use of a
Stirling Cryocooler that chills the core to opera-
tional temperatures of �105°C. Between treat-
ments, the core rests in the chilling well filled
with an ounce of ethanol or grain alcohol, which
facilitates heat transfer. The CryoPen was origi-
nally designed to treat dermatologic conditions
and was modified for gynecologic use in 2011. It
is currently approved by the U.S. Food and Drug
Administration (FDA) for CIN grade 2 and more
severe (CIN2þ) diagnoses.

The original CryoPen device, however, is not
conducive for use in LMICs. Our team of clinicians
and biomedical engineers collaborated to develop
an LMIC-adapted CryoPen optimized for use
in low-resource settings. To design the LMIC-
adapted CryoPen prototype, we sought guidance
on features thatwouldmeet the needs of clinicians
interested in using this technology in LMICs. We
followed a user-centered design approach to
better understand current cryotherapy methods
in LMICs, features that would be essential in an
LMIC-adapted CryoPen, advantages and disad-
vantages of the initial prototype, and factors that
may facilitate adoption of the adapted device.

To ensure that the LMIC-adapted CryoPen is
non–inferior to standard cryotherapy devices, we
performed in vitro studies using ballistic gelatin
and the double-freeze approach recommended by
the World Health Organization to determine the
prototype’s tip temperature and heat extraction
capabilities.7 A pilot study was performed using
an exploratory single-freeze approach to compare
the depth of necrosis achieved by the LMIC-
adapted CryoPen and CO2-based cryotherapy in
healthy cervical tissue.

The purpose of this article is to describe the
design approach and device adaptations of the
LMIC-adapted CryoPen and to report initial clini-
cal data.

MATERIALS AND METHODS

Qualitative Methods: Experiences With
Cryotherapy and Device Perceptions
Using a convenience sample, we held 3 focus
group discussion sessions with key stakeholders
and potential users of the LMIC-adapted CryoPen.
Verbal consent to participate was obtained prior to
the discussions. None of the participants were
compensated for their participation in anyway.

During the first session, at CryoPen, Inc. head-
quarters in September 2014, 10 cervical cancer
prevention stakeholders met to discuss the devel-
opment of the LMIC-adapted CryoPen. Two
additional discussion sessions were held in con-
junction with the Global Academic Partnership
(GAP) conference in Houston, Texas, in April
2015. Most of the stakeholders who participated
in the September discussion session participated
in the second session. From the larger group
of GAP conference attendees, we identified partic-
ipants who worked in cervical cancer prevention
globally and invited them to join the third
discussion session. This third group consisted of
22 potential users or key stakeholders from
Brazil, China, Colombia, India, Mexico, South
Africa, Thailand, and Zambia, as well as U.S.
participants who have performed cryotherapy in
Guatemala and Peru. The stakeholders were all
experienced in cervical cancer prevention and
included trainers or practitioners in visual inspec-
tion with acetic acid (VIA) and cryotherapy, a
cryotherapist, a colposcopist, gynecologic oncolo-
gists, a pathologist, a radiologist, and a registry
and cervical cancer prevention program planner.

During the second and third discussion ses-
sions, the participants used a card sorting activity
to rank 7 features of the LMIC-adapted CryoPen
and then discussed the potential design trade-offs
in various settings. Participants described their
experiences with cryotherapy and shared feed-
back on the LMIC-adapted CryoPen prototype.

Digital recordings and field notes were
reviewed using an iterative content analysis
approach for qualitative analysis to identify
emerging themes. Key quotes were transcribed to
illustrate identified themes. We calculated a mean
and median ranking for each feature included in
the card sorting exercise and generated an overall

Gas-based
cryotherapyis the
most widelyused
treatment for
cervical neoplasia
in low-resource
settings, but
challenges around
procuring gas and
transporting and
refilling gas tanks
exist.

The CryoPen
Cryosurgical
System, which
does not require
compressed gas,
was originally
designed to treat
dermatologic
conditions and was
later modified for
gynecologic use.

We adapted the
CryoPen system
for use in low-
resource settings
following a user-
centered design
approach to
identify essential
features.
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ranking for each feature as well as a summary
ranking for each by discussion group.

The University of Pittsburgh Institutional
Review Board (IRB) determined that the focus
group discussions qualified as non–research.

Quantitative Methods: Device Testing
Bench Testing
Bench testing of the LMIC-adapted CryoPen and
a standard cryotherapy device, the N2O-based
Wallach LL100 System, was performed in the
Basic Health International laboratory in San
Salvador, El Salvador. The office lab has the
capacity to maintain consistent room temperature
and humidity, which provided controlled testing
between trials. No animals or hazardous materials
were used in testing. An engineer who graduated
from the ABET-accredited bioengineering pro-
gram at Rice University conducted the bench tests.

For comparative studies of the tip temperature
and heat extraction capabilities of the 2 devices,
ballistic gelatin was used as the cervical tissue
analogue. It is not a perfect surrogate, but the
bias is the same for all devices that were tested.
Ballistic gelatin, composed of gelatin powder
and water, is FDA-cleared to test gynecologic
ablation devices such as the Her Option Uterine
Cryoblation Therapy System (PMA Number
P000032). Standard procedure was followed for
preparing ballistic gelatin samples for testing. The
starting temperature of the gelatin samples was
room temperature. A custom jig was designed to
perform freezing tests on ballistic gelatin using
the CryoPen Cryosurgical System (both standard
and prototype LMIC-adapted models). Fifteen
trials were conducted with each device using a
double-freeze approach consisting of a 3-minute
freeze, followed by a 5-minute thaw, and a second
3-minute freeze (3’–5’–3’), which is the recom-
mended treatment approach per the most
recent World Health Organization guidelines for
cryotherapy.7

Heat extraction capabilities were measured in
terms of mass of the freeze ball and the lateral
freeze and depth of freeze dimensions. At the
completion of the 3’–5’–3’ freeze cycle, the freeze
ball was excised from the gelatin. Excess gelatin
was removed from the freeze ball before the mass
was recorded on a scale. After the freeze ball
mass was recorded, the lateral freeze and depth of
freeze dimensions were recorded using calipers.
Fifteen tests of each set of data points were
performed to ensure data collection replication.
Copper-constantan thermocouples and an Omega

Instruments Data Acquisition system were used
to collect temperature data.8

Pathology Review to Determine Target Depth
of Necrosis
We investigated the depth of CIN in order to
determine target depth of necrosis required for
high efficacy of the device. A study of the depth
of CIN1–3 by Abdul-Karim showed a depth of
necrosis of 3.5 mm is needed to treat 95% of
CIN1–3 lesions and a depth of 4.8 mm is needed
to treat 99% of all cases.9 With our collaborators
at the National Institute for Neoplastic Diseases
(INEN) in Peru, our group analyzed 107 con-
firmed cases of CIN3 in cold knife cone biopsy
specimens from an under-screened population.
Two expert pathologists reviewed slides of
previously confirmed cases of CIN3. INEN and
Cleveland Clinic granted IRB approval.

Depth of CIN3 ranged from 0.2mm to 6.9mm,
with a mean of 2.0 mm. Overall, 85/107 (79.4%)
had a depth <3.0 mm, 96/107 (89.7%) had a
depth <3.5 mm, 100/107 (93.5%) had a depth
<4.0 mm, and 100/107 (93.5%) had a depth
<5.0 mm. Using these findings and Abdul-
Karim’s conclusion that a depth of 3.5 mm is
needed to treat 95% of CIN2þ lesions, we deter-
mined that our clinical goal was to achieve a
minimum depth of necrosis of 3.5 mm in at least
80% of cases. Since cryotherapy is approximately
80% effective in treating CIN, we set 80% as the
goal in order to determine equivalence.

Pilot Study to Determine Depth of Necrosis Achieved
With LMIC-Adapted CryoPen
A pilot study (N=5) was then conducted to deter-
mine if the LMIC-adapted CryoPen achieved a
depth of necrosis of 3.5 mm in women with
healthy cervical tissue. Women aged 21–64 years
who presented at INEN for hysterectomy indi-
cated by conditions unrelated to cervical pre-
cancer or cervical cancer were invited to
participate. Women did not receive any financial
incentive to participate. IRB approval for the pilot
study was granted by both INEN and Cleveland
Clinic.

Five women were treated with a single
5-minute (5’) freeze application of the LMIC-
adapted CryoPen; the straightforward 5’ freeze
was chosen so that providers could become
comfortable with the device. The participants
then underwent their prescheduled hysterectomy
24 hours after treatment, and cervical tissue was
processed to allow evaluation of depth of necrosis
caused by ablation. The entire cervix obtained

Our clinical goal
was to achieve a
minimumdepth of
necrosis of 3.5mm
in at least 80% of
cases in order to
determine
equivalence to
standard
cryotherapy
treatment.

Five women
prescheduled for
hysterectomy for
reasons unrelated
to cervical
precancer or
cancer were first
treatedwith the
adapted CryoPen
to determine
depth of necrosis
achieved.
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from the hysterectomy procedures was detached
from the uterus and cut at 3 and 9 o’clock posi-
tions to separate the anterior and posterior lips.
Both pieces of tissue were fixed in formalin for
24 hours. Multiple serial sections of specimens
were obtained from each of the cervical lips.

The pathologists evaluating the cervical speci-
mens were blinded to which device was used to
perform the ablative treatment. Microscopic eval-
uation of depth of necrosis was conducted by
superimposing a micrometer in the 10x eyepiece.
Multiple measurements were taken and only the
deepest area of necrosis was recorded for this
study. Determination of the deepest level of ne-
crosis was based on the observation of destruction
of the glandular epithelium in the gland crypts in
the stroma or of the endothelium of the stromal
blood vessels.

RESULTS

Qualitative Results
ExperienceWith Cryotherapy
Providers in our group with experience in
Colombia, Guatemala, Peru, Thailand, and
Zambia described the context in which they use
cryotherapy for precancerous cervical lesions.
Cryotherapy is practiced broadly in Thailand and
is provided either at a health center or through a
mobile clinic. In Zambia, cryotherapy is performed
at regional health facilities; although the mobile
units maintained by the Ministry of Health could
provide cryotherapy, this is not currently prac-
ticed. In Colombia, precancerous cervical lesions
are primarily treated through excision techniques;
cryotherapy is performed only in remote counties.
Other providers in our group from Brazil, China,
and India reported using only excisional techni-
ques such as loop electrosurgical excision proce-
dure (LEEP) and had limited experience with
cryotherapy.

Device Perceptions
The card sorting activity facilitated the core con-
versation in which participants ranked the most
important features (out of 7) for a new cryother-
apy device designed for the low-resource settings
in which they practice. The 7 features and their
overall rankings are as follows:

Efficacy and safety (overall ranking 1):
While there was some variation in the ranking of
efficacy and safety, this featurewas ranked highest
overall. A participant from Zambia noted:

Efficacy and safety was the most important [feature]
because whatever new device goes into the market, it
has to be non–inferior to the current practice.

Cost (overall ranking 2): Cost was ranked ei-
ther very high or very low, but the summary rank-
ing was second overall. Participants felt that the
target price of US$4,000 for the new device was
reasonable, especially given that this device would
not require purchase of gas.

Durability and Maintenance (overall
ranking 3): Durability and maintenance, 2 sepa-
rate features, were discussed in interwoven lan-
guage. Durability was considered a core issue for
this setting. Participants defined durability in
terms of simplicity and the concept that a device
could not be broken. A participant from the
United States who has practiced broadly in low-
resource settings said:

I ranked durability first, and part of that is that I feel
like every public hospital I’ve gone to in low- and
middle-income countries, you can barely walk down
the hall because there are all these donated instruments
from the U.S. lining the halls that don’t work, that are
broken . . . You know, no one knows how to maintain
them.

Another participant who has practiced cryo-
therapy in Guatemala raised the need for simplic-
ity of design:

. . . but as you’ve shown you have the [thermo]coupler, a
microchip, a something, it sounds like there are a lot
more things that could break there than your typical
cryo unit and a nitrous tank . . . . ‘cause the only thing
that can go wrong with the [traditional] cryo gun is if
you try to use it when the pressure is too high in the tank.

Participants were supportive of simple in-
expensive maintenance, but reiterated the im-
portance of durability. Participants also acknowl-
edged that routine maintenance has generally
not been practiced with current cryotherapy
equipment.

Portability (overall ranking 4): Portability
was discussed in terms of the ability to bring a de-
vice to a remote setting. Participants felt that a
truly portable device would open up the option of
delivering cryotherapy in remote settings that are
not currently being reached because of the logisti-
cal difficulties of transporting the gas tank needed
for standard cryotherapy. A participant from
Zambia noted:

If it is not portable then it can’t get to the rural areas
where you want to reach out.

Card sorting
participants
ranked efficacy
and safety highest
in terms of desired
features of an
adapted CryoPen.
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Patient throughput (overall ranking 5):
Participants explained that the proposed target of
each device being able to treat 15 patients per day
was acceptable, and so they saw no need to priori-
tize this issue above others. One participant
explained:

When we screen about 200–250 [patients], we only
freeze about 15 a day, that is why it was at the bottom.

No electricity (overall ranking 6): Many
sites where cryotherapy will be practiced have
electricity. Participants felt that the proposed
approach of paying an additional cost for a
modularized additional battery feature would
adequately address the need to bring the device
to remote areas that do not have electricity.

Integrating Feedback to Optimize the LMIC-Adapted
CryoPen Cryosurgical System
The device prototype was modified based on the
4 priority areas that came out of the focus group
discussions: (1) improved portability—essential
for large mobile health services that many coun-
tries rely on to treat women living in remote areas,
(2) better durability, which allows for decreased
maintenance and costs, and increases capacity for
rugged travel and use, (3) greater ease-of-use,
which simplifies operation of the device and
expands potential for use by trained providers,
and (4) enhanced potential for cure, which
ensures greater efficacy for the treatment of pre-
cancerous lesions.

The LMIC-adapted CryoPen Cryosurgical
System has several design modifications that
distinguish it from the original CryoPen (Figure
1). To increase efficacy of treatment, a single
19–20 mm conical tip was designed for the
new model. Compared with the original
model’s tip, the new larger tip size ensures
that the adapted device achieves greater cover-
age of precancerous lesions, and the anatomi-
cally correct tip shape allows for better contact
with the cervix. The original CryoPen required
a core swap mid-procedure, whereas the
LMIC-adapted CryoPen has a single core that
can be applied for a 3’–5’–3’ or a single 5’ pro-
cedure. A clear sheath, made of medical-grade
polycarbonate, increases visibility and protects
the vaginal walls. The sheath is inserted with
the attached tip positioned against the cervix;
the core is then inserted into the sheath, with
a gap preventing contact between the sheath
and core for insulation purposes.

To increase durability, the new model was
built to handle irregular currents and to withstand

physical damage in extreme conditions (ambient
temperatures of �100°C to 40°C) and from drops
up to 5 feet. In addition, the new model is easily
maintainable. The device has a removable air fil-
ter, which can be removed, cleaned, and replaced
on site. The protective sheath and attached tip are
the only components in direct contact with
human tissue and can be cleaned sufficiently with
high-level disinfection (HLD) rather than requir-
ing autoclave sterilization.

The LMIC-adapted device is portable, weigh-
ing 20 lbs., and equippedwith a handle. To address
focus group participants’ interest in a modularized
approach to a battery feature, a custom circuit was
designed to allow the LMIC-adapted CryoPen to
run via car batteries for use in settings without
another source of electricity.

Quantitative Results: Device Testing
Results of Bench Testing
The results of the 15 bench test trials showed that
the LMIC-adapted CryoPen achieved equivalent
depth of freeze, depth of lateral freeze, diameter
of freeze, and mass of freeze ball compared with
the Wallach LL100 (Table 1). The minimum tip
temperatures reached by both devices and the
average of the temperatures reached during the
2 freezes were also equivalent. There were no
significant differences between devices in any

FIGURE 1. Standard CryoPen System Available in the United
States (left) and the CryoPen System Adapted for Use in Low- and
Middle-Income Countries (right)

The adapted
CryoPen is
portable and can
run on car
batteries in
settings without
another source of
electricity.
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tip temperature or heat extraction capability
measurements.

Depth of Necrosis Pilot Study
Average maximum depth of necrosis in the ante-
rior lip was 4.12 mm (standard deviation [SD],
1.49 mm), and average maximum depth in
the posterior lip was 4.08 mm (SD, 1.05 mm)
(Table 2). A depth of necrosis of 3.5 mm was
achieved in 80% of the samples (maximum depth
of necrosis was ≥4.0 mm in 80% of cases).

DISCUSSION
Despite the continued need for secondary preven-
tion of cervical cancer via treatment of precancer-
ous lesions, there have been few efforts to develop
treatment devices tailored to the specific chal-
lenges and needs of LMICs. In developing the
LMIC-adapted CryoPen cryotherapy treatment
device, each adaptation was made specifically to
optimize utility in low-resource settings while
maintaining high efficacy and safety. The user-
centered design approach used in this study was
an effective way to solicit input about important
features to potential users and helped inform de-
velopment of the CryoPen technology for LMIC
settings.

Participants were enthusiastic about the
potential of a non–gas-based cryotherapy device.
The LMIC-adapted CryoPen overcomes barriers
to standard gas-based cryotherapy by eliminating
dependency on gas, increasing mobility, and
ensuring consistent freeze temperatures without
blockages; the device can perform 3 procedures

per hour when connected to an electrical source.
Participants emphasized that durability and sim-
plicity were important factors, highlighting the
need for the new device to survive being
moved frequently from one location to another
in hot environments without requiring inten-
sive maintenance. Product life, which remains
unknown despite promising durability, was
therefore also an outstanding concern. With
these concerns in mind, the LMIC-adapted
CryoPen was designed with intention to enhance
3 key features:

1. Durability/Maintenance. Features include
the ability to handle irregular currents; with-
stand physical damage in extreme tempera-
tures; tolerate drops from 5 feet; be cleaned
by HLD; and be maintained easily with a
removable air filter.

2. Portability. Features include a lightweight
device; a carrying case with handle; and the
ability to run on 2 car batteries in series when
electricity is unavailable.

3. Ease-of-use. Features include a single-tip,
single-core device; a clear sheath for increased
visibility and safety; and a device amenable to
one-handed operation.

Safety and efficacy were the most important
features to participants, as introducing this tech-
nology to the current treatment paradigm will
require non–inferiority to current practice. We
ensured non–inferiority in safety and efficacy to
the current standard, gas-based cryotherapy, by
conducting bench testing of the LMIC-adapted

TABLE 1. Bench Testing Results Comparing Heat Extraction Capabilities and Tip Temperatures of
Standard Cryotherapy (Wallach LL100) Versus LMIC-Adapted CryoPen

Wallach
LL100

LMIC-Adapted
CryoPen

(n=15) (n=15)
Mean (SD) Mean (SD) P Value

Depth of freeze, mm 7.14 (1.00) 6.33 (1.21) .06

Lateral depth of freeze, mm 7.86 (0.96) 7.93 (1.32) .88

Diameter of freeze, mm 29.37 (2.09) 30.71 (3.61) .23

Mass of freeze ball, g 7.71 (1.16) 8.27 (1.33) .22

Average tip temperature in freeze cycle, °C �51.84 (4.99) �48.28 (6.37) .10

Minimum (coldest) tip temperature, °C �56.11 (4.19) �55.08 (7.42) .64

Bench trial tests
showed the
adapted CryoPen
performed
equivalently to the
standard
cryotherapy
device, and the
pilot test found
depth of necrosis
of at least 3.5mm
was achieved in
80% of the
samples.

The adapted
CryoPen device
overcomes
barriers to
standard gas-
based cryotherapy
by eliminating the
need for gas and
increasing
mobility.
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CryoPen and through a clinical trial pilot deter-
mining the depth of necrosis the device achieved
in healthy cervical tissue. The average tip temper-
ature of both freezes (�51.84°C) reached by the
device is in a range theoretically capable of
destroying cervical tissue.10–12 The LMIC-adapted
CryoPen achieved equivalent heat extraction
capabilities, including depth of freeze, lateral
depth of freeze, and mass of freeze ball, compared
with the standard Wallach LL100. During the
clinical trial pilot, the LMIC-adapted CryoPen
achieved a depth of necrosis of at least 3.5 mm in
80% of cases, demonstrating the promising effi-
cacy of the device. Given the consistent perform-
ance in bench testing, the freeze that performed
less well in the clinical trial pilot may be attribut-
able to the process of clinicians adjusting to the
new technology in a clinical setting. The sample
size of the pilot study was small. A large random-
ized clinical trial that will more fully investigate
safety and efficacy issues is currently underway;
the results of this trial will have greater precision
than the pilot.

Despite the advantages presented by the
LMIC-adapted CryoPen, there are several limita-
tions associated with the device. The $4,000 cost,
although within the range deemed reasonable by
focus group participants, is more expensive than
a gas-based system ($2,000). This is a significant
investment for areas with limited funding.
However, the initial capital cost of the device is
mitigated by the elimination of ongoing gas
expenses for clinics. Depending on frequency of
use, the cost difference between the LMIC-

adapted CryoPen and a gas-based system would
be negligible within 6–18 months of use.

We recognize that costs are entailed by the
device’s electricity requirement, but we believe
that even with this constraint the LMIC-adapted
CryoPen will be more affordable than conven-
tional cryotherapy. In cost-effectiveness analy-
sis, a health economist will account for both
sources of electricity that can be utilized by the
device—alternating current supplied by an elec-
trical grid and car batteries.

The LMIC-adapted CryoPen was designed to
be simple and user-friendly, but there are steps
that must be followed during use. These include
filling the chilling well with ethanol; ensuring
that the green indicator light is on before begin-
ning treatment; and wiping condensation from
the core before reinserting it into the holding
well. These steps are simple, but they are unique
to this device and essential for proper functioning.
As with introducing any new device, proper train-
ing and repeated use will address these concerns.
An instruction booklet and video are available for
reference.

Although the device does not require N2O or
CO2, ethanol is needed to prevent the core from
freezing to the well in which it rests between pro-
cedures. Manufacturer-approved ethanol is rela-
tively easy to find and inexpensive; if unavailable,
ethanol can be substituted with grain alcohol such
as Everclear. A small bottle can facilitate hundreds
of treatments. It will nonetheless be important
that procurement systems include ethanol for use
with this device.

Further testing and evaluation of the LMIC-
adapted CryoPen should be pursued to assess scal-
ability and potential impact of this device. Despite
introduction of the prophylactic human papillo-
mavirus (HPV) vaccine, generations of unvacci-
nated women will still need to be screened and
treated for cervical precancer. In the 3 decades it
may take to implement primary prevention of cer-
vical cancer by HPV vaccine globally, an estimated
20 million more women will be diagnosed with
cervical cancer in LMICs.13 If improvements in
secondary prevention—including greater utility
of treatment devices in low-resource areas—are
not pursued, more than 250,000 women will con-
tinue to die annually from a preventable disease.
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TABLE 2. Preliminary LMIC-Adapted CryoPen
Depth of Necrosis with a Single 5-Minute
Freeze

Sample

Maximum
Anterior
Depth of

Necrosis (mm)

Maximum
Posterior
Depth of

Necrosis (mm)

1 4.0 3.9

2 1.5 2.8

3 6.1 6.0

4 4.5 3.8

5 4.5 3.9

Mean 4.12 4.08

A randomized
clinical trial is
underway tomore
fully investigate
safety and efficacy
issues.

The initial capital
cost of the
adapted CryoPen
is offset by
eliminating the
need for ongoing
gas expenses.
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ORIGINAL ARTICLE

ComparingWomen’s Contraceptive PreferencesWith Their
Choices in 5 Urban Family Planning Clinics in Ghana
Sarah D Rominski,a Emmanuel SK Morhe,b Ernest Maya,c Abukar Manu,c Vanessa K Daltona

Women’s method choice largely matched their stated desired duration of effectiveness but not their desires
to avoid certain side effects. While most women reported they were counseled about side effects, many
fewer reported being specifically counseled about common menstrual side effects with their chosen method,
including side effects the women said would cause them to stop using the method.

ABSTRACT
Background: Concern about contraceptive side effects is a common reason reported by women for not using contra-
ception or discontinuing use. We sought to characterize women’s preferences related to method characteristics and side
effects and to examine whether their adopted method was consistent with their stated preferences.
Methods: Between June 1, 2015, and August 31, 2015, we surveyed women attending 5 urban family planning clinics
in Kumasi and Accra, Ghana, before and after their counseling sessions. All women attending these clinics were
approached to gauge their interest and eligibility for inclusion. Before counseling, women were asked about desired
method characteristics and bothersome and intolerable side effects. After counseling, women were asked about method
adoption and the counseling received about side effects. We then used crosstabs to compare the side effects women were
counseled to expect, as well as those they reported would be intolerable, with their adopted methods to determine consis-
tency between women’s preferences and choices.
Results: In total, 414 and 411 women completed the pre- and post-counseling surveys, respectively. The analysis sample
consisted of 336 participants who adopted a method and were matched between the 2 surveys. The 3 most commonly
chosen methods were the implant (n=135, 40.1%), injectables (n=109, 32.4%), and the intrauterine device (IUD)
(n=52, 13.4%). The large majority (at least 87%) of method adopters chose a method that was well matched with their
desired duration of effectiveness. Consistency between women’s expressed intolerable side effects and their chosen meth-
ods was substantially lower: at least 70% of women choosing the implant, IUD, or injectables had stated they would stop
using a method if they experienced those side effects that are in fact common with their respectively chosen methods.
While 65.0% of those who adopted a method reported they were counseled to expect side effects, substantially less
were counseled to expect the side effects common with use of their adopted method.
Conclusion: Women’s choice of contraceptive methods generally matched their stated preferences related to desired
duration of effectiveness but not to potential side effects, and most women reported they were not counseled to expect
the side effects common with use of their chosen method. Providers need to address potential side effects during counsel-
ing both to ensure women choose methods that will be a good fit with their desires and to reassure them that commonly
experienced side effects are not harmful.

INTRODUCTION

Although use of effective contraception is growing in
many parts of the world, only about 17% of

women of reproductive age in sub-Saharan Africa use a

modern contraceptive.1 Low levels of usage, however,
do not indicate a lack of interest in family planning
among women and their male partners; while fertility
desires in many countries in sub-Saharan Africa are
high, so too is the demand to both space and limit births,
even among young women.2

Contraceptive use, as measured by the contraceptive
prevalence rate (CPR), in Ghana has not changed signif-
icantly since a rapid increase from 12.9% in 1988 to
25.2% in 2003.3 The most recent Ghana Demographic
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and Health Survey showed a CPR in 2014 of
26.7%. Although the National Population Policy
has an explicit objective “to ensure accessibility
to, and affordability of, family planning means
and services for all couples and individuals to en-
able them regulate their fertility,”4 the total fertil-
ity rate (TFR) in 2014 was 4.2 births per woman, a
slight increase from the 2008 figure of 4.0 births
per woman.5 This is in contrast to the marked
decline in the fertility rate observed between the
mid-1980s and the 1990s.

Unmet need for contraception is the percent-
age of women of reproductive age who want to
stop or postpone childbearing but who report that
they are not using a method to prevent preg-
nancy,6 and is used as an indicator of the gap
between the demand for contraceptives and con-
traceptive use. Current unmet need for contracep-
tion is high in Ghana at about 30% of married
women and 42% of sexually active unmarried
women.5 This suggests potential high interest
and demand for family planning among women
and their partners.

Encouraging new adopters of contraceptive
methods is important, but so too is understanding
consistency of use among existing users.7 In 14 of
15 low-income countries, the majority of un-
planned and unwanted births were the result of
either contraceptive failure or discontinuation of a
method for reasons other than a desire to get preg-
nant.8 Women’s expectations of and experiences
with side effects may lead to satisfaction with their
method and continuation with using it or dissatis-
faction and discontinuation of their method.9

Further, recent evidence suggests that the experi-
ence of side effects is increasingly a reason for why
women have an unmet need for contraception.10

In Ghana specifically, intolerance of side effects is
often anunderlying reason formethoddiscontinu-
ation11,12 and is cited as the reason many women
avoid initiating contraception.13 In recent years,
health concerns and the experience of or concerns
about side effects are increasingly driving non-use
of contraception by Ghanaian women; the per-
centage of women who mentioned these as their
reason for non-use increased from 14% in 1988 to
43% in 2008.14 This could, in part, be due to the
heavy reliance on oral contraceptives and inject-
ables,5 methods for which women report high
levels of displeasure with side effects.

While there is a large body of evidence based
on clinical trials detailing the possible physical
symptoms and side effects that may be caused by
using a particular contraceptive method, ranging
from bleeding changes, headaches, breast

tenderness, and weight change with hormonal
methods to increased bleeding with the copper
IUD,15–17 how users feel about these side effects
is inherently subjective. In many settings, includ-
ing Ghana, side effects and health concerns or
fears are conflated.13 Further, Ghanaian women’s
unfavorable attitudes toward contraceptive meth-
ods, a key driver in use or non-use, originate from
fears regarding the safety of these methods and
intolerance of menstrual side effects, rather than
from social or moral objections.14 Menstrual dis-
ruption is often considered to be a clinically benign
side effect and is therefore sometimes minimized
or dismissed by health personnel.18 However,
many women have a low tolerance for menstrual
changes, and thus side effects, and in particular
bleeding changes, are a key reason for discontinu-
ation of contraceptive methods.19 Understanding
individuals’ expectations of and tolerance for side
effects is an important part of counseling and a
means to ensuring satisfaction with the chosen
method, and ultimately to ensuring consistent
use of contraceptive methods.

In this study of Ghanaian family planning
adopters, we aimed to (1) describemethod charac-
teristics women find desirable and side effects
women report would be untenable; (2) describe
the side effects women were counseled to expect
from the method they adopted; and (3) character-
ize to what extent women chose methods that
matched their desires for acceptable vs. intolerable
side effects and other method characteristics.

METHODS

Setting and Participant Recruitment
We conducted this cross-sectional study in urban
family planning clinics of 2 teaching hospitals and
3 district hospitals in Kumasi and Accra, Ghana.
Data were collected between June 1, 2015, and
August 31, 2015. All women attending these clin-
ics for family planning counseling and method
choice were approached by amember of the study
team and informed about the study to gauge their
interest and eligibility for inclusion. Inclusion cri-
teria consisted of being over the age of 18, intend-
ing to adopt a newmethod of family planning, and
being able to converse in either English or Twi or
Ga (the local languages). If the women met these
inclusion criteria and agreed to participate, they
were taken through a comprehensive verbal
consent process. Consenting participants were
interviewed both before and after their family
planning counseling. This study used a conven-
ience sample; all women who attended the clinic

Bleeding changes
are a key
reason for
discontinuation of
contraceptive
methods.

This study aimed
to characterize the
extent women
chosemethods
thatmatched
their preferences
for desired
characteristics
including side
effects.
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for family planning during the study period were
invited to participate. No sample size calculations
were conducted prior to study initiation.

Survey Instrument
The survey was developed by the authors, an
international study team with experience in fam-
ily planning in Ghana. Questions were developed
based on literature and expert opinion. The ques-
tionnaire was pretested for clarity and flow among
women in the study clinics who met the inclusion
criteria before the beginning of data collection.
Revisions to the questionnaire were made based
on this pilot testing. Questionnaire items included
previous use of contraceptive methods and rea-
sons for discontinuation, as well as what method
of contraception women wanted to adopt, what
method characteristics they desired, which side
effects they would find bothersome, and which
would be intolerable, causing them to discontinue
the use of a contraceptive. After their counseling
session, women were asked whether they were
leaving with a method and, if they were, whether
they were counseled to expect any side effects. If
they had been counseled about side effects, they
were asked what side effects they were counseled
to expect. These answers were collected as free
response and grouped. Multiple responses were
maintained.

Survey Administration
Interviews were conducted both before and after
women’s family planning counseling session in a
private room near the family planning clinics.
Only the woman and the research assistant were
in the room where the interview took place, and
no identifying information was collected. Phone
numbers were used to link the pre- and post-
counseling surveys. All data were collected on a
Google tablet computer using Qualtrics software
and results could not be seen once the form
was completed. Questionnaires were interview-
administered by trained research assistants.

Data Analysis
To determine women’s preferences, participants
were asked 3 sets of questions. First, women were
asked a variety of questions about method charac-
teristics, such as, “I would prefer a method that I
take every day.” The answers were recorded on a
5-point Likert scale from strongly disagree to
strongly agree. We then created a dichotomous
variable to represent yes/no agreement to the
statement by grouping “strongly agree” and

“agree” to indicate agreement with the statement,
and “neither agree nor disagree,” “strongly dis-
agree,” and “disagree” to indicate disagreement.

In the second set of questions to determine
preferences, questions about side effects, such as,
“I would not like a method if it stopped me from
bleeding,” were asked also on a 5-point Likert
scale. Similarly, “strongly agree” and “agree”
were grouped, as were “neither agree nor dis-
agree,” “strongly disagree,” and “disagree.”

Finally, participants were asked whether the
experience of a variety of side effects would be
intolerable enough to cause them to stop using
the method. The answers to these questions
were collected as a dichotomous variable (yes/
no) and included such statements as, “Increased
bleeding would cause me to stop using the
method.”

In the post-counseling survey, participants
were asked about the method they had adopted
and also if they were counseled to expect side
effects. Those who answered they were counseled
to expect side effects were asked which side effects
they were expecting. The side effects they were
expecting, as well as those they reported as being
so intolerable as to cause them to stop using the
method, were comparedwith their adoptedmeth-
ods. Those who adopted methods that are known
to cause such side effects were determined to have
adopted a method that was not concordant with
their preferences. For example, if a woman indi-
cated decreased bleeding would be bothersome
enough to cause her to stop using her method,
but she adopted the injectable or the implant,
she was determined to have adopted a method
discordant with her preference. Women who
reported they were counseled to expect side
effects that are in fact shown in the literature to
be caused by themethod they adoptedwere deter-
mined to have been counseled appropriately to
expect side effects common with the chosen
method. For example, a woman who adopted an
IUD and reported she was counseled to expect
increased bleeding was determined to have been
counseled to expect a side effect common with
her chosen method. These comparisons were
done using crosstabs in SPSS (Chicago, IL) version
22. Data are presented as descriptive statistics.

Ethical Review
All study materials and methods were reviewed
and approved by the Ghana Health Service
Ethical Review Committee and the University of
Michigan Institutional Review Board.
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RESULTS

Background Characteristics
A total of 414 women completed the pre-
counseling survey, and 411 completed the
post-counseling survey. Of the original 414 par-
ticipants, 336 left with a method and were
matched between the 2 surveys (183 in Kumasi
and 153 in Accra). A total of 55 participants did
not leave with a method and an additional 23 par-
ticipants from the pre-counseling survey could not
be matched with the post-counseling survey.
Thus, our analytical sample consisted of the
336 participants who had complete records.

Participants were generally well distributed
across sociodemographic variables; the mean age
of the total sample of 414 women who completed
the pre-counseling survey was 29.3 years (range,
18 to 51; standard deviation, 6.7), and 248 partic-
ipants (59.9%) were married (Table 1). Of the
411 women who completed the post-counseling
survey, 337 (82.0%) left their counseling appoint-
ment with a method (1 participant who left with a
method was not matched to the pre-counseling
survey and thus was not included in the analytical
sample). The primary reasons women gave for not
leaving with a method were needing to wait for a
pregnancy test (n=17), the clinic not having the
supplies/equipment/providers necessary (n=13),
having high blood pressure (n=9), and needing to
consult with the husband (n=5).

Almost half of the sample (n=200, 48.3%) had
previously used some form of contraception, with
the injectable being the most commonly used
method (n=97, 48.5%), followed by the pill
(n=53, 26.5%) (Table 1).

Women’s Stated Preferences
The majority (n=310, 74.9%) of the full sample
of participants agreed or strongly agreed that
they would prefer a method that protects them
for years (Figure 1a). A substantial number of
women agreed or strongly agreed that they
would prefer a method that they take every few
months (n=175, 42.3%) or that lasts forever
(n=88, 21.3%). Only 67 (16.2%) women agreed
or strongly agreed they would prefer a method
that they had to take every day. A majority
(n=252, 60.9%) was not opposed to using a
method that requires a visit to the facility to stop
using it.

Participants had generally unfavorable atti-
tudes toward bleeding changes caused by contra-
ceptives. For example, a majority reported that
increased bleeding (n=246, 59.4%), irregular

bleeding (n=219, 52.9%), and amenorrhea
(n=268, 64.7%) would be intolerable enough for
them to stop using the method (Figure 1c).
Decreased bleeding seemed to be more tolerable
to women as only 94 women (22.8%) reported it
would be intolerable enough to stop using the
method.

Women’s Method Choices
The majority (n=187, 55.7%) of women who left
with a method and were matched with the pre-
counseling survey chose a long-acting reversible
contraceptive (LARC); 52 women (15.5%) chose
the IUD and 135 women chose the implant
(40.2%) (Table 2). A substantial number (n=109,
32.4%) chose injectables. The remaining chose ei-
ther sterilization (n=11, 3.3%) or short-acting
methods (n=29, 8.6%).

TABLE 1. Background Characteristics of
Participants, Kumasi and Accra, Ghana
(N=414)

Value

Age, years, mean (SD) 29.3 (6.7)

Married 248 (59.9)

Highest education

None 31 (7.5)

Primary 71 (17.1)

Junior secondary 146 (35.3)

Senior secondary 89 (21.5)

More than secondary 77 (18.6)

Previously used a method(s)a 200 (48.3)

Pill 53 (26.5)

IUD 12 (6.0)

Injectable 97 (48.5)

Implant 36 (18.0)

Male condom 20 (10.0)

Female condom 3 (1.5)

Abbreviations: IUD, intrauterine device; SD, standard
deviation.
Data presented as “number (%)” unless otherwise
specified.
a Respondents could select more than 1 method.

Most women in
this study chose a
long-acting
reversible
contraceptive.
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Counseling About Side Effects
Of the 336 participants who adopted a method of
contraception, 218 (64.9%) reported they were
counseled to expect side effects. Table 3 presents
data on the percentage of women who reported
being counseled to expect certain side effects by
the method adopted; the side effects presented in
the table are those side effects that are known to
commonly occur with the method. Among the
52womenwho adopted the IUD, only 16 (30.8%)
reported theywere counseled to expect an increase
in bleeding (a commonly expected side effect with
copper IUD use). Among the implant adopters,
28 (20.7%) reported they were counseled to
expect irregular bleeding, while 14 (10.4%) and
37 (27.4%) reported they were counseled to
expect decreased bleeding and no menses, respec-
tively. For those using injectables, 46 (42.2%)

reported theywere counseled to expect theirmen-
ses to stop.

Consistency BetweenWomen’s Method
Choice and Stated Preferences
Figure 2 shows the concordance between wom-
en’s method choice (for the 3 most popular meth-
ods—the IUD, the implant, and injectables) and
their stated preferences at the pre-counseling sur-
vey with regard to desired duration of effective-
ness and intolerable side effects (side effects that,
if experienced, women stated they would stop
using the method). The intolerable side effects
included in the figure are those bleeding side
effects that are commonly expected with use of
that particular method; for example, increased
bleeding for IUDs. Figure 2 also displays the pro-
portion of method adopters who reported being

FIGURE 1. Women’s Stated Preferences About Contraceptive Method Characteristics and Side Effects, Kumasi and Accra,
Ghana (N=414) (percentage who agreed or strongly agreed with the statements)
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counseled to expect bleeding changes with their
chosen method and the proportion reporting they
were not counseled to expect bleeding changes.

Among IUD adopters, 73.1% stated in their
pre-counseling survey that experiencing increased
bleeding would cause them to stop using the
method, suggesting discordance with their chosen
method because copper IUDs have been shown to
increase bleeding among many users. Similarly,
70.4% of implant adopters stated at the pre-coun-
seling survey that irregular, decreased, or no
bleeding would cause them to stop using the
method and 72.2% of injectable users stated that
decreased or no bleeding would cause them to
stop using the method, suggesting discordance
since these are commonly experienced side effects
with use of these methods. The majority (around
65%) of IUD, implant, and injectable adopters
reported they were not counseled to expect bleed-
ing changes. Bleeding changes are in fact expected
to occur with all 3 of these methods.

There seemed to be greater concordance
between women’s choice of method and their
stated desired duration of effectiveness: at least
87% of the adopters indicated a desired duration
of effectiveness that lined up with the duration
of effectiveness of their chosen method (a few
months for injectables and years for LARCs).

DISCUSSION
This study, conducted in urban areas of Accra and
Kumasi, Ghana, sought to characterize women’s

contraceptive preferences and to examine
whether their adopted method was consistent
with their stated preferences. We found that the
vast majority of women attending family planning
clinics had a method in mind before the family
planning counseling session, andmany had strong
preferences for and against method-specific qual-
ities or side effects. It seems that most women
received the method that they had been planning
to use, and most women adopted a method that
appeared consistent with some of their stated pref-
erences, most notably duration of effectiveness.
However, the majority of women left the clinics
with a method that is known to cause the side
effects they had characterized as intolerable—
ones that would cause them to stop using the
method. Furthermore, most women reported
they were not counseled to expect these com-
monly occurring side effects.

TABLE 2. Women’s Contraceptive Method Choices, Pre-
and Post-Counseling, Kumasi and Accra, Ghana

Method

Preferred Method at
Pre-Counseling

(N=414)

Method Choice
Post-Counseling

(N=336)

Implant 172 (41.5) 135 (40.2)

Injectable 125 (30.2) 109 (32.4)

IUD 58 (14.0) 52 (15.5)

Pill 20 (4.8) 27 (8.0)

Female sterilization 17 (4.1) 11 (3.3)

Male condom 2 (0.5) 2 (0.6)

Don’t know 20 (4.8) NA

Abbreviation: IUD, intrauterine device.
All data are presented as “number (%).”

TABLE 3. Percentage of Women Who
Reported Being Counseled to Expect
Commonly Occurring Side Effects by
Method Adopted

Method and Side Effect
Counseled to Expect No. (%)

Implant (N=135)

Irregular bleeding 28 (20.7)

Decreased bleeding 14 (10.4)

No menses 37 (27.4)

Not counseled on any of these
side effects

39 (28.9)

Injectables (N=109)

Decreased bleeding 12 (11.0)

No menses 46 (42.2)

Weight gain 13 (11.9)

Not counseled on any of these
side effects

34 (31.2)

IUD (N=52)

Irregular bleeding 6 (11.5)

Increased bleeding 16 (30.8)

Not counseled on any of these
side effects

26 (50.0)

Abbreviation: IUD, intrauterine device.

73% of IUD
adopters stated in
their pre-
counseling survey
that experiencing
increased
bleedingwould
cause them to stop
using themethod.

The largemajority
of women chose
methods that
lined upwith their
stated preferences
for duration of
effectiveness.
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Improving access to and use of modern contra-
ception is an important strategy to both reduce
maternalmortality and assist women tomeet their
fertility goals. Side effects are a key reason both for
not using contraception and for discontinuing use
of contraceptives.10,14 Women are diverse in pref-
erences and providers need to guide them to the
method that best suits their preferences. Our
results show that while there is generally a good
match with women’s preferences regarding
desired duration of effectiveness, many women
are leaving with a method well known to cause a
side effect they characterized as intolerable. It is
not clear from these data if women were well
informed about potential side effects; many did
not report being educated on these side effects.
Adopting a patient-centered model of care has
been demonstrated to increase consistent contra-
ceptive method use in high-resource settings,20

and has been tested on a limited basis in low-
resource settings.21 More specifically, providers

need to tailor information for women so that they
know what side effects are common and not
harmful and what things might cause temporary
or longer-term discomfort, compared with poten-
tial (rare) complications to look for.

It appears that not all women in our study
were provided with clear information about the
side effects they should expect with the method
they were given. Others too have reported that
women are sometimes poorly informed about
side effects,2 and this could lead to dissatisfaction
and discontinuation. A recent analysis of the
2008 Ghana Demographic and Health Survey
showed that 71% of IUD adopters discontinued
the use of this method, mainly due to side effects
and health concerns.22 Discussion of method side
effects appears to not have changedmuch over the
past decades. In 1995, Bongaarts and Bruce23

found that fewer than 50% of new adopters were
counseled about their method’s side effects and
about 35% of women had discussions about how

FIGURE 2. Consistency Between Women’s Chosen Contraceptive Method and Their Stated
Preferences for Duration of Effectiveness and Intolerable Side Effects, Along With Percentage of
Women Counseled to Expect Bleeding Changes With Their Chosen Method
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to manage these side effects should they arise.23

More recently, in Niger in 2012, only 40% of
women reported being informed of possible side
effects of methods.24 Some providers may be
reluctant to discuss potential side effects for fear
of the “nocebo” effect,25 the phenomenon where
women experience side effects after being told to
expect them because of the power of suggestion.
However, evidence suggests that the discussion of
negative side effects is not detrimental to method
adoption and may be beneficial to method
adherence.26–28 In fact, patients report that the re-
luctance of providers to discuss side effects makes
them distrustful of counseling.20

Providers need training and support in good-
quality counseling skills. The counseling session is
an opportunity for providers to help align clients’
desires and preferences with method characteris-
tics so that clients receive a method that is likely
to suit their needs, and thus one that they are
more likely to continue using. Above all, it is the
responsibility of providers to help women make
an informed family planning choice by giving
them information about the methods available to
them, the characteristics of thosemethods, includ-
ing side effects, and how to correctly use their cho-
senmethod. Given this information, somewomen
may decide to sacrifice some of their preferences
when those preferences do not align perfectly
with available methods (for example, a woman
who wants a long-acting method but finds men-
strual changes bothersome may decide to use a
long-acting method anyways because the other
positive characteristics balance out the bleeding
side effects). While supply-side barriers have long
been determined to be factors limiting contracep-
tive uptake and continuation, demand-side bar-
riers are increasingly being determined to be
important as well.14 Once a woman overcomes
the many potential barriers to adopting a method,
the provider can help ensure her satisfaction with
the chosen method by reassuring her that side
effects are common with use and not harmful,
which may improve her adherence to and contin-
ued use of the method. If women do not have
good family planning experiences, this may erode
their trust of the health care provider or health
center and influence members of their social
network to avoid using contraceptive methods.
Clearly, more research is needed to fully under-
stand the patient-provider interaction in this par-
ticular study setting.

Beyond the individual patient-provider rela-
tionship, it is possible that mass media campaigns
aimed at reducing misinformation and myths

about common side effects could help women to
be more tolerant of innocuous side effects. The
ability of women to use family planning is, of
course, a larger societal issue, and many societal
and cultural barriers reduce demand for family
planning.29

The most frequently cited side effect that
women said would cause them to stop using the
method was amenorrhea, followed by increased
bleeding. This finding supports research con-
ducted in the 1970s, which suggested that amen-
orrhea was unacceptable to many women,30

although no African women were included in
that study. In a qualitative study of women from
a range of countries from the 1990s, women were
“dismayed” by the possibility of a contraceptive
method causing amenorrhea.31 However, in
more recent work, Glasier and colleagues32 found
that Nigerian women were generally willing to
accept a method of contraception that induces
amenorrhea, even though a majority said
monthly bleeding was important to them. This
could be indicative of a shift in the acceptability
of a cessation in menses, although most women
in our sample were not eager to adopt a method
with such an effect. Education on the non-con-
traceptive health benefits of reduced blood loss
associated with hormonal contraceptives, and
reassurance that current global evidence-based
guidance advises this is not harmful,15,33 could
make some clients adopt methods with such a
side effect.

Limitations

This study is notwithout limitations. The relatively
small sample size, as well as the fact that all study
sites were located in urban areas, reduces the abil-
ity of these findings to be generalized. Further,
these women were all seeking services at family
planning clinics at district hospitals or tertiary care
centers and thus might have beenmore interested
in LARCs than women who seek contraceptive
services from other locations. Qualitative investi-
gation is important to develop clearer and deeper
understanding of the concerns women have about
contraceptives and what they expect from service
providers. It is possible that counseling from the
provider during the session changedwomen’s per-
ceptions toward side effects, and so their stated
intolerance of a side effect before their visit
changed post-counseling. These data would not
capture a woman’s change in preferences due
to counseling. Finally, this cross-sectional sur-
vey does not allow us to determine to what

The counseling
session is an
opportunity for
providers to
help align clients’
desires and
preferences
withmethod
characteristics.
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extent women’s reported desires matched actual
behaviors. A follow-up, longitudinal study is im-
portant to assess if women’s experience with ei-
ther expected or unexpected side effects impacts
contraceptive adherence.

CONCLUSION
This study interviewed women before and after
their contraceptive counseling session to deter-
mine towhat extent womenwere receivingmeth-
ods that matched their stated desires. Women had
clear preferences regarding several contraceptive
characteristics, including duration of effectiveness
and side effects. It is important for providers to
understand women’s individual preferences and
needs and how these preferences may interact
with each other to guide women to make
informed family planning choices. While women
generally adopted methods that matched their
stated desires related to duration of effectiveness,
the adopted methods were less well matched to
women’s preferences regarding potential men-
strual side effects. Future work could investigate
whether the experience of side effects, both
expected and unexpected, is associated with con-
traceptive adherence and continuation.
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ORIGINAL ARTICLE

Women’s Limited Choice and Availability of Modern
Contraception at Retail Outlets and Public-Sector Facilities in
Luanda, Angola, 2012–2015
Benjamin Nieto-Andrade,a Eva Fidel,a Rebecca Simmons,b Dana Sievers,c Anya Fedorova,a Suzanne Bell,d

KarenWeidert,e Ndola Pratae

Despite high rates of unintended pregnancy, access to a wide range of contraceptive methods, especially
injectables and long-acting reversible contraceptives (LARCs), is severely limited in both public and private
facilities. Knowledge of contraceptive choices is likewise limited, yet a substantial proportion of women are
not using their preferred method among the methods they know of.

ABSTRACT
In Angola, many women want to use family planning but lack access to affordable and preferred methods. This article
assesses the link between women’s choice and availability of contraceptive methods in Luanda, Angola, drawing on
data from 3 surveys: a 2012 survey among women ages 15–49 and 2 retail surveys conducted in 2014 and
2015 among outlets and facilities offering contraceptive methods. Descriptive statistics for women’s contraceptive knowl-
edge, use, and preferred methods were stratified by age group. We report the percentage of establishments offering dif-
ferent methods and brands of modern contraception, and the mean price, volume of units sold, and value (Angolan
Kwanzas) for each brand. Data from the 2 retail surveys are compared to measure changes in availability over time.
Results show that 51% of women reported having an unwanted pregnancy. Less than 40% of women knew about long-
acting reversible contraceptives (LARCs). Overall, the method most commonly used was male condoms (32.1%), with a
substantial proportion (17.3%) of women not using their preferred contraceptive. Trends in contraceptive use mirror avail-
ability: in 2015, condoms were available in 73.6% of outlets/facilities, while LARC methods were available in less than
10%. The availability of different methods also dropped significantly between 2014 and 2015—by up to 15 percentage
points—with a subsequent price increase in many brands. To meet women’s needs for contraception and make informed
choice possible, Angola should reinforce demand creation and contraceptive supply in both the public and private sectors
through behavior change programs aimed at both women and providers, improved quality of services, training of health
personnel on method options and delivery, and improved supply chain distribution of contraceptives. This will allow
women to find the methods and brands that best suit their needs, preferences, and ability to pay.

INTRODUCTION

Angola’s slow recovery after almost 30 years of civil
war has led to the country’s unique demographic

situation compared with other similarly developed
sub-Saharan African nations.1,2 Specifically, women in
Angola were less likely to have children during wartime,

particularly in areas where the impact was the most
intense; the probability of having a child was only
39% in 1994 during the intense war period, compared
with 52% in 1996 when fighting was at a stalemate.3

The temporary decline in childbearing during the
war did not result, however, in a long-term reduction in
fertility: in 2014, the total fertility rate was 5.7 births
per woman, one of the highest rates in the world.4

Geographic differences in fertility are stark, with women
in rural areas having an average of 3 more children than
women in urban areas.5 Over time, the age-specific fer-
tility rate among adolescents increased faster than that
of olderwomen.For example, from2006 to2011 theage-
specific fertility rate among 15–19-year-olds increased
from 151 to 188 births per 1,000 women, compared
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with an increase from 242 to 244 births per
1,000 women among 30–34-year-olds.6 High
fertility rates are often associated with high
maternal and child mortality. In Angola, the
infant mortality rate is 96 per 1,000 live births
and the maternal mortality ratio is 460 per
100,000 live births.7,8

Not surprisingly, the contraceptive prevalence
rate (CPR) is low (17.7% for modern and tradi-
tional methods; 12.8% for modern methods
only), with significant differences by geography
(27% of urban women use contraception vs.
7% of rural women) and income level (28.1% of
women in the wealthiest quintile vs. 1.4% of
women in the poorest).5,8,9 Contraceptive use is
also associated with education, marital status, and
previous childbearing experience. A study in
Luanda, the capital of Angola, found that sexually
active women who are unmarried, less educated,
and have never given birth are less likely to be
users of any method of contraception.10 More
than half of women who were not using contra-
ception at the time of the study reported feeling
that contraception was inaccessible, underlying
the importance of improving method availability
and choice.10

Women’s preferences for particular methods
are based on a multitude of factors, including
cost, ease of use, efficacy, side effects (both real
and perceived), and partner relationships, among
many others factors. Having a full range of family
planning options is considered an important com-
ponent of quality of care and informed choice,
resulting in improved uptake of family planning.11

Access to more methods increases the odds that a
woman will use and continue to use contracep-
tion: for each additional method widely available
in a country, the percentage of married women
using contraception increases by an average of
3.3 percentage points.12 At the same time, greater
availability of contraceptive brands generates
competition in the market, increasing chances of
price reduction and improving women’s access to
contraceptives within the private sector.13

Angola’s national family planning program
began in themid-1980swith the goal of improving
maternal health by spacing pregnancies.15 The
program promised to offer free family planning
services through state-run public clinics (mater-
nity hospitals, health centers, and health posts),
but implementation has been difficult due to the
limited number of trained providers and inconsis-
tent supply of contraceptive commodities.2,15–17

When the public sector experiences stock-outs of
short-acting methods, women might be directed

to get contraceptives from the private sector,
which is comprised of small local pharmacies
(boteco), modern pharmacies (e.g., Mecofarma),
and private clinics.18,19 In the case of condoms,
the private sector also includes non-traditional
establishments such as local stores, markets, gas
stations, and hotels.

The public sector obtains contraceptives
through donations from the United States Agency
for International Development (USAID) or the
UnitedNationsPopulationFund(UNFPA).Specific
brands of oral contraceptive pills (Microgynon,
Microlut), injectables (Depo-provera), and
implants (Jadelle) are donated exclusively for
the public sector for free. In 2015, the private
sector generally obtained contraceptives from
wholesalers (including Princefarma, Shalina,
Farwell, and Ecofarma, among others) who
import products mostly from Europe and Asia
and, in some cases, from Angolan border coun-
tries.20,21 The products in the private sector
include a wide range of brands for condoms
(Davigra, Kamasutra, Durex, among others),
oral contraceptive pills (e.g., Yasmin, Diane35),
and oral emergency contraceptives (Pilula S
and Norlevo).20,21

Angola’s family planning strategy currently
centers on strengthening supply so that women
can choose from a range of affordable products
and services needed to space or limit pregnancies.
Angola’s National Health Development Plan is
bolstering health systems to increase the propor-
tion of facilities offering family planning and
better distribute qualified providers.22 UNFPA
helped obtain more than 60% of the country’s
family planning commodities, and its program for
2015–2019 allocates US$12 million to strengthen
the supply chain and integrate activities for family
planning, maternal health, and prevention of
sexually transmitted infections (STIs) including
HIV.9 In its 2014–2017 Country Development
Cooperation Strategy, USAID will use a market-
based approach to support the local commercial
sector to supply a suite of contraceptive products
to women at different income levels.22

Based on the existing literature, little is
known about the availability of different con-
traceptive methods in Angola or the choices
women make. This article helps to contribute
to the discussion by presenting results from a
population-based survey (2012) and two retail
studies (2014 and 2015), all conducted in
Luanda, Angola, to understand women’s con-
traceptive choices and their link with contra-
ceptive availability in the market.

Little is known
about the
availability of a
range of
contraceptive
methods in
Angola or the
choices women
make.
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MATERIALS AND METHODS

Data Sources
This analysis draws on data from 3 surveys con-
ducted by Population Services International (PSI)
to understand women’s choices and availability of
contraception.

Family Planning Survey 2012. The
2012 study, conducted in collaboration with
the Bixby Center at the University of California
Berkeley, surveyed women ages 15–49 in Luanda
province between October and November 2012.
The purpose of the surveywas to assess contracep-
tive use and fertility preferences, as well as barriers
to and drivers of contraceptive use. The question-
naire was based on a standard PSI questionnaire
that explores the opportunity, ability, andmotiva-
tional variables to use contraception, and it bor-
rowed elements of the family planning section
of the Angola Malaria Indicator Survey 2011 and
of the Women’s Questionnaire supplement to
the Demographic and Health Surveys (DHS)
2008–2013.6,23 A total sample of 1,545 women
completed the survey through multistage random
sampling. First, the sample size was distributed
proportionally to the size of each municipality.
Then a number of sampling points (churches, hos-
pitals, gas stations, etc.) were randomly selected in
each municipality from a list created for that pur-
pose. The number of sampling points chosen per
municipality varied according to its population
size. Within each of these sampling points, a fixed
number of households was selected. One woman
within the age criteria was then randomly chosen
and invited to participate. PSI hired a research
marketing agency, SINFIC (Sistemas de Informação
Industriais e Consultoria), to conduct the fieldwork.

Retail Survey 2014. PSI conducted an audit
survey among retail stores and health facilities in
Luanda province from June to September 2014 to
learn about the availability of different contracep-
tive methods, the brands available for each
method, the units sold, the price, and stock-out
problems. SINFIC was also hired to conduct the
fieldwork for this study. The survey included a
census of all establishments selling or distributing
at least 1 type of contraceptive in the entire prov-
ince of Luanda (301 bairros), including pharma-
cies, drug dispensing units in public hospitals,
supermarkets, grocery stores, kiosks, gas stations,
bars/discos, and hotels. Of the 2,173 establish-
ments identified, 1,833 completed the interview
(84.3% response rate). Reasons for not partici-
pating were (1) establishment was closed dur-
ing fieldwork, or (2) absence of manager or

owner who could provide permission. Three
visits were made to the establishment before
desisting from the interview. Establishments
participating in the study were similar to those
not participating in terms of establishment type.
Of the final sample, 2.8% of the establishments
were from the public sector (96.1% drug dis-
pensing units at public health centers and
3.9% NGOs), while 97.2% were private-sector
outlets (76.6% boteco, 10.0%modern pharmacies,
6.7%pharmacies of private clinics, and6.0%other
type of outlet such as kiosks, local stores, street
vendors, hotels, and gas stations).

Retail Survey 2015. This second round of the
retail study also measured contraceptive availabil-
ity, brand market share, and price. It used the
same data collection instrument as in 2014, but
unlike the first round, it selected only 50 neigh-
borhoods (bairros) at random out of a total of
301 in the entire province. Within those selected
neighborhoods, a census of all establishments was
conducted. Based on the levels of contraceptive
availability detected in 2014, sample sizes for
outlets were calculated for each method pro-
vided, assuming a 95% confidence interval,
84.0% response rate, 80% power, 2-sided signifi-
cance tests, and a design effect of 2. The number
of completed interviews needed for each method
(after discounting the 16.0% non-response
rate), was (1) 344 establishments for condoms,
(2) 501 establishments for injectable methods,
(3) 769 establishments for oral contraceptive pills,
and (4) 820 for emergency oral contraceptive pills.
Details of the sampling formula can be found else-
where.24,25 Fieldwork was conducted by PSI/
Angola. A total of 957 establishments were identi-
fied and invited to participate; 766 completed the
interview (80.0% response rate). No notable dif-
ferences were found in the type of establishments
that participated in the study comparedwith those
that did not. Of the 766 establishments included
in this analysis, 3.5% were public-sector outlets
(85.2%drug dispensing units at public health cen-
ters, 7.4% public maternities, and 7.4% NGOs),
while 96.5% were private-sector outlets (62.0%
boteco, 19.5% modern pharmacies, 3.5% pharma-
cies of private clinics, and 15.0% other type of
outlet).

Data Analysis
Family Planning Survey 2012. Descriptive sta-
tistics are presented in this article, including: socio-
demographics of the sample, pregnancy intention
(measured by whether women wanted their last
pregnancy at the time it happened, wanted it later,

A 2012
population-based
study in Luanda
province assessed
contraceptive use
and fertility
preferences as
well as barriers to
and drivers of
contraceptive use.

Two audit surveys
among retail
stores and health
facilities
conducted in 2014
and 2015
measured
contraceptive
availability, brand
market share, and
price.
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or did not want more children at all), contraceptive
knowledge (prompted), contraceptive use (the per-
centage of sexually active women using modern
methods), as well as the unmet need for preferred
contraception (defined as the percentage of sexually
active, fecund women who are currently using
contraception but report that their current
method is not their preferred method). Main
results are presented for the overall sample and
by age group. Given that adolescent women
generally face greater barriers in accessing
reproductive health services, 2 age groups were
created from the sample of young women: ages
15–19 and ages 20–24. Women aged 25 and
older comprised the final age group.

Retail Surveys 2014 and 2015. Availability
of contraceptive methods on the market was cal-
culated for each year, defined as the percentage
of establishments that reported selling or distribut-
ing different types of modern contraceptive meth-
ods. Independent sample t tests were produced to
measure changes over time for the overall samples
and for the private and public sector, separately.

For 2015, market share indicators were pro-
duced, defined as the proportion that each
brand represents within its respective contra-
ceptive category in terms of volume (number
of units sold) and value (Angolan Kwanzas: AKZ),
measured during the 30 days prior to the survey.
No data were presented for 2014 given that the
dominant contraceptive brands remained so in
2015. Availability of brands was also calculated
based on proportion of outlets having specific
brands within the outlets selling or distributing
the corresponding contraceptive category.

Finally, mean price per brand was reported for
each year with its 95% confidence intervals, in
order to measure significant changes over time.
This was calculated as the arithmetic average of
price provided by establishments. This indicator is
presented in local currency, rather than US dol-
lars, to better reflect changes in prices and its
impact on Angolan women: recent depreciation
of AKZ with respect to US dollars could hide the
real cost of contraceptives to consumers if US cur-
rency is used. The exchange rate as of October 30,
2014, was US$1 for 99AKZ.26

Ethical Considerations
The family planning study conducted in
2012 received ethical approval from the Berkeley
Center for Protection of Human Subjects (CPHS #
2011-08-3521) at the University of California
Berkeley, and from the Ethical Committee at the

Public Health Institute in Luanda, Angola. The
retail study in 2014 was commissioned to an
external agency (SINFIC) and followed its internal
ethics processes, which consisted of providing
ethics training to its interviewers to minimize any
potential risk in breach of confidentiality and to
assure justice, beneficence, and respect during
the data collection process; interviewers also
signed a pledge of confidentiality. The retail study
in 2015, conducted by PSI/Angola, went through
PSI’s ethics committee, which deemed the study
to be not human subjects’ research as it was a sur-
vey about product availability. Interviewers still
received training in human subjects to ensure
compliance with ethics principles.

RESULTS

Women’s Fertility Preferences and
Contraceptive Use
Results from the 2012 Family Planning Survey
show a relatively young female population (me-
dian age of 24 years), with more than half hav-
ing completed high school (Table 1). Most of
the women aged 20–24 reported being single
(81.7%) and were sexually active (90.9%).
Although half of them had already been preg-
nant, the majority (72.2%) either did not plan
or did not want their last pregnancy. Younger
women wanted fewer children: women aged
20–24 wanted an average of 3.7 children, while
women 25 years and older desired 4.3 children.

Nearly all women knew about condoms
(95.0%) and, to a lesser extent, oral contraceptive
pills (79.7%) and injectable contraceptives
(68.9%). In contrast, less than half of the respond-
ents knew about long-acting reversible contracep-
tives (LARCs), which consist of intrauterine
devices (IUDs) (39.6%) and implants (38.6%).
Knowledge of LARCs was extremely low in the
youngest age group (15–19): only 19.1% knew
about IUDs and 18.2% knew about implants.

While the overall contraceptive prevalence
rate was relatively high among the study partici-
pants (58.7%), most of it was due to the reported
reliance on condoms, with little to no use of other
methods, especially among the younger age
groups. For example, 52.0% of women 15–19
years old reported using condoms as a family plan-
ningmethod, while only 3.2% reported using oral
contraceptive pills and 2.0% injectable contracep-
tives. Almost no young respondents used implants
(0.4%) or IUDs (0.0%). A similar pattern was
observed in the 20–24 year age group.

Themajority of
women knew
about condoms,
pills, and
injectables, but
less than half
knew about IUDs
or implants.

Although
contraceptive
prevalence was
relatively high
(59%) among
survey
respondents, most
of it was due to the
reported reliance
on condoms.
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TABLE 1. Demographic and Behavioral Characteristics of Women of Reproductive Age in Luanda, Angola, 2012

Variables

Age Groups

15–19
(N=451)

20–24
(N=361)

≥25
(N=729)

All
(N=1545)

Sociodemographics

Age, median NA NA NA 24.0

Marital status

Single 98.2 81.7 39.4 66.5

Married/cohabiting 1.8 18.3 56.0 31.3

Divorced/widowed 0.0 0.0 4.1 2.2

Education

High school or less 55.3 28.8 45.3 44.4

More than high school 44.7 71.2 54.7 55.6

Sexual Behavior and Fertility Preferences

Ever had sex 55.0 90.9 91.4 80.6

Ever been pregnant 11.5 49.9 90.4 57.9

Intention to get pregnant at last pregnancya

Wanted it at that moment 17.3 27.8 57.7 49.3

Wanted it later 53.8 56.1 28.1 35.2

Did not want more children 28.8 16.1 14.3 15.5

Ideal number of children, meanb 3.8 3.7 4.3 4.2

Knowledge of modern contraceptives

Condoms 96.7 95.6 93.7 95.0

Oral contraceptive pills 68.9 84.2 87.4 79.7

Injectable 47.2 65.7 84.1 68.9

Female condoms 34.2 42.1 54.7 45.6

IUD 19.1 36.3 54.2 39.6

Implants 18.2 35.7 52.7 38.6

Female sterilization 14.6 26.6 39.4 29.1

Emergency oral contraceptive pills 10.3 21.6 32.8 23.5

Male sterilization 5.3 12.5 22.2 15.0

Contraceptive Usec

Current prevalence of any modern contraception 58.5 64.9 55.9 58.7

Continued
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TABLE 1. Continued

Variables

Age Groups

15–19
(N=451)

20–24
(N=361)

≥25
(N=729)

All
(N=1545)

Current prevalence of:

Condoms 52.0 46.0 17.7 32.1

Injectables 2.0 6.1 18.8 12.1

Oral contraceptive pills 3.2 11.0 14.1 11.1

Implants 0.4 1.5 2.6 1.9

IUD 0.0 0.0 1.4 0.7

Female sterilization 0.8 0.0 0.8 0.6

Female condoms 0.0 0.3 0.6 0.4

Male sterilization 0.0 0.0 0.0 0.0

Ever used emergency contraceptive pillsd 1.1 6.4 5.8 4.5

Current contraceptive users not using their preferred methode 15.1 20.7 16.0 17.3

Preferred contraceptive method among women not using their preferred methodf

Injectables 13.6 25.0 31.0 25.6

Condom 31.8 22.7 8.6 17.6

Implants 13.6 4.6 27.6 16.8

Oral contraceptive pills 4.6 13.6 12.1 12.0

Rhythm method 4.6 0.0 1.7 1.6

Female condom 4.6 0.0 0.0 0.8

Female sterilization 0.0 0.0 1.7 0.8

None 13.6 20.5 0.0 9.6

Other 13.6 13.6 17.2 15.2

Abbreviation: IUD, intrauterine device.
All data are reported as percentages unless otherwise noted.
a Among women ever pregnant (N=52 among 15–19-year-olds; N=180 among 20–24-year-olds; N=659 among ≥25-year-olds; and N=891 among
the entire sample of women).
b Among women who have given birth (N=25 among 15–19-year-olds; N=128 among 20–24-year-olds; N=608 among ≥25-year-olds; and N=764
among the entire sample of women).
c Among women who have had sex (N=248 among 15–19-year-olds; N=328 among 20–24-year-olds; N=666 among ≥25-year-olds; and N=1245
among the entire sample of women).
d The survey did not explicitly include emergency contraceptive pills as an option for current method but included a question on ever use of emergency con-
traceptive pills.
e Among fecund women who have had sex and who are currently using contraception (N=146 among 15–19-year-olds; N=213 among 20–24-year-olds;
N=363 among ≥25-year-olds; and N=722 among the entire sample of women).
f N=22 among 15–19-year-olds; N=44 among 20–24-year-olds; N=58 among ≥25-year-olds; and N=125 among the entire sample of women.
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There was some discrepancy between actual
and preferred contraceptive method use: women
were looking for a wider range of alternatives
than what they actually had. Overall, 17.3% of
women currently using contraception reported
notusing their preferredmethod.Of thesewomen,
the most commonly reported preferred method
was injectable contraceptives (25.6%), followed
by condoms (17.6%) and implants (16.8%).

In summary, results from the 2012 Family
Planning Survey among women in Luanda illus-
trate a high percentage of unwanted pregnancy
and a lack of knowledge about the full array
of contraceptive methods, particularly LARCs,
which is especially true among younger cohorts.
There is a heavy reliance on condoms as a family
planning method, and there is a substantial per-
centage of women who are not currently using
their preferred contraceptive method.

Contraceptive Availability in Luanda
Data from the 2014 and 2015 Retail Surveys
showed limited choice for contraceptive methods
in Luanda, with a decline in availability over that
period of time (Table 2). Although 85.9% of all
outlets reported having at least 1 method of
contraception in 2015, when the information
was analyzed by method type, it was clear that
women did not have many contraceptive op-
tions. In both years, the most widely available

contraceptivemethod on themarket was themale
condom, present in 81.4% of the outlets visited
in 2014 and in 73.6% of outlets visited in
2015 (P<.001). Following condoms, oral contra-
ceptive pills and emergency contraceptives were
the nextmost availablemethods; however, during
the same period, their availability declined from
58.6% to 43.3% (P<.001) and from 42.4% to
34.4%(P<.01)of outlets, respectively.Availability
of injectable contraceptives declined significantly
by 6.0 percentage points to reach a level of
7.3% in 2015 (P<.001).

When comparing the public and the private
sectors, we observed a larger decrease in the avail-
ability of oral contraceptive pills in the public sec-
tor: while it declined 14.9 percentage points in the
private sector (from 58.7% in 2014 to 43.8% in
2015; P<.001), it dropped 24.5 percentage points
in the public sector (from 54.1% to 29.6%;
P<.05). We did not observe a significant change
in the availability of male condoms in the public
sector, most likely due to the small number of
public-sector facilities. Availability of the male
condom in the private sector, however, dropped
significantly by 7.3 percentage points. Overall,
the male condom was more available in the pri-
vate sector than in the public sector in both
2014 and 2015 (for example, 75.1% in the
private sector versus 33.3% in the public sector
in 2015).

TABLE 2. Availability of Contraceptive Methods by Sector, Luanda, Angola, 2014–2015

Private Sector Public Sector Total

2014 2015 2014 2015 2014 2015
Method (N=1782) (N=739) Difference (N=51) (N=27) Difference (N=1833) (N=766) Difference

Any methoda 97.6 86.9 �10.7*** 84.3 59.3 �25.0* 97.2 85.9 �11.3***

Male condom 82.3 75.1 �7.3*** 49.0 33.3 �15.7 81.4 73.6 �7.8***

Oral contraceptive pillsb 58.7 43.8 �14.9*** 54.1 29.6 �24.5* 58.6 43.3 �15.3***

Emergency contraceptive pillsb 43.3 35.8 �7.5** 11.8 11.1 �0.7 42.4 34.4 �7.5**

Injectablesb 13.1 6.6 �7.56.5*** 19.6 18.5 �1.1 13.3 7.3 �6.0***

All data for 2014 and 2015 reported as percentages; the differences between 2014 and 2015 are percentage points.
*P<.05; ** P<.01; *** P<.001.
a Any method includes at least one of the following: condoms, oral contraceptive pills, emergency contraceptive pills, injectable methods, hormonal patches,
spermicides, intrauterine devices (IUDs), mini-mola or Essure (a non-surgical permanent method for women), and Vasalgel (a long-acting gel similar to no-
scalpel vasectomy but likely more reversible). Less than 5% of the outlets overall reported having hormonal patches, female condoms, spermicides, IUDs,
vaginal rings, or implants. Only 0.1% reported providing mini-mola or Essure or Vasalgel.
b Gas stations, hotels, and bars were not included in the calculation of oral contraceptive pills, emergency contraceptive pills, or injectable availability, since
those outlets mainly distribute or sell condoms.

17% of women
currently using
contraceptive
reported not using
their preferred
women.

Although 86% of
all outlets
reported having
at least 1
contraceptive
method in 2015,
themost widely
availablemethod
on themarket was
the condom.
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TABLE 3. Brand Market Share by Type of Contraceptive Among Outlets Selling the Respective Contraceptive Method,
Luanda, Angola, 2015

Contraceptive Method and Brand
% Outlets Offering

the Brand
Units Sold
Last Montha % Units

Value (AKZ)
Sold

Last Month % Value

Condoms (N=635 outlets)

Sensual 51.8 17,716 22.8 1,295,650 25.6

Legal 37.3 17,092 22.0 845,000 16.7

Davigra 15.6 12,103 15.6 535,530 10.6

Boss Man 11.8 3,153 4.1 176,240 3.5

Kamasutra 9.6 2,193 2.8 6,300 0.1

Control 6.0 4,711 6.1 611,994 12.1

Durex 3.3 8,576 11.0 948,365 18.7

Generic 1.3 7,527 9.7 293,150 5.8

Other brands (þ40) <5.0 each 4,557 5.9 358,795 7.1

Total for condoms NA 77,628 100.0 5,071,024 100.0

Oral contraceptive pills (N=357 outlets)

Microgynon 76.6 2,885 66.0 1,058,303 40.6

Microlut 27.7 457 10.4 141,394 5.4

Yasmin 8.6 234 5.3 434,366 16.4

Diane 35 7.8 108 2.5 167,442 6.4

Other brands (þ10)b <5.0 each 690 15.8 802,642 31.2

Total for oral contraceptive pills NA 4,374 100.0 2,604,147 100.0

Emergency contraceptive pills (N=255 outlets)

Pilula S 45.4 1,064 38.4 656,100 22.7

Ella 24.3 595 21.5 554,200 19.1

IPL72 20.4 463 16.7 330,700 11.4

Norlevo 14.1 6 0.2 1,086,707 37.5

Other brands (7)c <5.0 each 643 23.2 266,518 9.3

Total for emergency contraceptive pills NA 2,771 100.0 2,894,225 100.0

Injectables (N=54 outlets)

Depo-provera 83.3 260 97.7 21,700 94.1

Mesignya 1.9 n/a n/a n/a n/a

Other brands <1.0 each 6 2.3 1,360 5.9

Total for injectables NA 266 100.0 23,060 100.0

Abbreviation: AKZ, Angolan Kwanzas.
a Units are individual condoms for condoms; cycles for oral contraceptive pills; packs for emergency contraceptive pills; and individual units for injectables.
b Other brands of oral contraceptive pills included Cezarette, Climen, Ella, Gynera, Marvelon, Minygesty, etc.
c Other brands of emergency contraceptive pills included CO-Pill, Plan Fam, Levo 72, etc.
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A higher percentage of public-sector establish-
ments distributed injectable contraceptives in
both years (over 18.0%) compared with the pri-
vate sector, which dropped from 13.1% in
2014 to 6.6% in 2015 (P<.001). All othermethods
(hormonal patch, female condoms, spermicides,
IUDs, vaginal rings, and implants), which are
mostly distributed in the public sector, were pres-
ent in less than 5.0% of all establishments in both
years.

Brand Market Share and Price
The number of brands on the market is also an in-
dicator of the number of choices available to

women in terms of quality and price. This section
presents a landscape of the market share (volume
and value) and price for themost available contra-
ceptive methods in 2015. While condoms, oral
contraceptives, and emergency contraceptive pills
have multiple brands in the market, each brand
individually only represents a small proportion of
market. For example, Table 3 shows that only
4 condom brands have a strong individual pres-
ence in terms of sales: Sensual, with 22.8%of total
volume of the market and 25.6% of the total
value (AKZ), followed by Legal (22.0% volume
and 16.7% value), Davigra (15.6% volume and
10.6% value), and Durex (11.0% volume and
18.7% value). Together these 4 brands represent

TABLE 4. Mean Price (Angolan Kwanzas)a for Main Brands of Contraceptives, Luanda, Angola, 2014–2015

Method and Brand [No. of
outlets selling the method
in 2014, 2015]

Mean Price per Unitb (95% CI)

% Change2014 2015

Condoms

Sensual [N=697; N=359] 69.5 (44.3, 72.7) 73.4 (71.2, 75.6) þ5.6%

Legal [N=529; N=237] 36.1 (33.2, 39.0) 46.8 (42.8, 50.8) þ29.8%^

Davigra [N=267; N=99] 59.5 (55.5, 63.5) 58.9 (45.0, 72.7) �1.0%

Durex [N=57; N=21] 119.3 (90.8, 147.8) 200.9 (145.1, 256.8) þ68.4%

Boss Man [N=264; N=71] 54.1 (51.2, 57.0) 60.4 (55.7, 65.2) þ11.7%

Oral contraceptive pills

Microgynon [N=840; N=261] 238.8 (231.7, 245.9) 498.5 (448.3, 548.8) þ108.8%^

Microlut [N=365; N=82] 278.8 (264.5, 293.2) 394.8 (346.0, 443.6) þ41.6%^

Yasmin [N=51; N=43] 705.5 (651.8, 759.3) 2300.2 (2017.5, 2583.0) þ226.0%^

Diane 35 [N=69; N=22] 1068.5 (952.9, 1184.0) 1830.7 (1200.3, 2461.1) þ71.3%^

Emergency contraceptive pills

Pilula S [N=325; N=108] 453.4 (427.3, 479.5) 579.2 (536.0, 622.4) þ27.7%^

Ella [N=225; N=63] 699.3 (657.5, 741.1) 959.0 (659.5, 1258.6) þ37.1%^

IPL72 [N=113; N=46] 509.6 (456.0, 563.3) 700.5 (602.8, 798.2) þ37.5%^

Norlevo [N=109; N=30] 2026.9 (1814.3, 2239.4) 2950.9 (2502.3, 3399.6) þ45.6%ª

Injectables

Depo-provera [N=213; N=45] 351.0 (321.0, 281.1) 482.2 (323.0, 641.5) þ37.4%ª

^ Indicates significant changes based on 95% confidence intervals not overlapping between 2014 and 2015.
a Prices reflect mostly the private sector. According to the National Health Care System, the public sector must offer health services and medicines for free.
The exchange rate as of October 30, 2014, was 99 Angolan Kwanzas for US$1.26
b Units are individual condoms for condoms; cycles for oral contraceptive pills; packs for emergency contraceptive pills; and individual units for injectables.

Of themore than
40 condombrands
on themarket in
Luanda, only 4 of
the brands have
strong presence in
terms of sales.
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over 70.0% of both measures of market share.
Each of the more than 40 other condom brands
available in the market is present in less than
5% of the outlets.

As seen in Table 4, the prices of Sensual and
Legal condoms are among the lowest in the
market: 73 and 46 AKZ per individual condom
in 2015, respectively (about US$0.74 and
$0.47, respectively, given an exchange rate of
99 AKZ for US$1).26 Between 2014 and 2015,
most of these major brands raised their product
price to the final consumer, althoughbycomparing
the95%confidence intervalsaroundthemeanval-
ues in both years,we observed that only in the case
of Legal was the difference statistically significant:
the confidence intervals eachyear donot overlap.

Only 2 oral contraceptive pill brands dominate
the market: Microgynon was present in 76.6% of
establishments selling or distributing oral contra-
ceptive pills, followed by Microlut, which was
present in 27.7% of establishments (Table 3).
These 2 brands are both government/donor-
procured and together represent 76.4% of units
(monthly cycles) sold or distributed and 46.0% of
the value sold in the market. On average, these
2 brands are the most accessible to the final con-
sumer in terms of price: 499 AKZ and 395 AKZ,
respectively, compared with other brands that
ranged in price between 1831 AKZ and 2300 AKZ
per cycle in 2015 (Table 4). All brands of oral
contraceptive pills significantly increased their
price to the consumer bymore than 30% between
2014 and 2015, as judged by comparing the
95% confidence intervals around the mean value
each year.

Similarly, out of 11 brands of emergency
contraceptive pills, 3 non-government-procured
brands dominate the market: Pilula S, Ella, and
IPL72. These brands together represent 76.6% of
units sold and 53.2% of the market value
(Table 3). Like oral contraceptive pills, brands
of emergency contraceptive pills significantly
increased their price from 2014 to 2015 by at least
27% (Table 4).

In summary, data from the 2014 and
2015 Retail Surveys on contraceptives in Luanda
show limited availability of contraceptives. With
the exception of condoms and oral contraceptive
pills, most other types of contraceptive methods
are difficult to find. Even oral contraceptive pills
and condoms are not found in all establishments,
and their overall availability dropped significantly
from 2014 to 2015, while significant increases in
price to final consumer were observed in many
brands. The private sector reported greater

availability of condoms, oral contraceptive pills,
and emergency contraceptives compared with the
public sector, including brands of oral contracep-
tive pills that are government/donor-procured for
the public sector. These brands should only be
available in the public sector for free, yet they are
present in the private sector offering the lowest
prices.

DISCUSSION
The analysis of the Family Planning Survey
2012 and the Retail Surveys 2014/2015 suggests
that limited knowledge and use of a range of con-
traceptive methods, and the limited availability of
LARCs in particular, are interplaying factors shap-
ing the contraceptive market landscape and wom-
en’s choices in Luanda, Angola. Recognizing that
there are other multiple factors affecting the
contraceptive landscape in a country, this article
focuses only on demand and supply. Our findings
suggest that women’s lower knowledge of
LARCmethods (including misconceptions around
them) may explain their lower demand, while the
limited presence of those methods in the market
can also reinforce women’s lower knowledge
and use.

Limited Knowledge and Use of LARCs
The present analysis shows that there were impor-
tant differences in knowledge of contraceptive
methods among women of reproductive age.
Specifically, more women knew about short-
acting methods (such as condoms and oral contra-
ceptive pills) than long-acting methods (IUDs and
implants). Furthermore, knowledge of LARCswas
lower among adolescents than older women, a
result corroborated by other studies that have
found that awareness of different contraceptive
methods varies by age group.27,28 Because limited
knowledge of contraceptive methods can be a bar-
rier to contraceptive use, women of reproductive
age should havemore scientific information about
the different contraceptive methods available to
them.28

Patterns of contraceptive use mirror the levels
of knowledge of each method: male condoms was
the most used contraceptive method across all age
groups, followed at a distance by oral contracep-
tive pills and injectable contraceptives. Although
the use of LARCmethods was generally low across
all age groups, an even smaller percentage of
adolescents used LARCs compared with older
women, a pattern found in other studies.27,29 In
2015, a study conducted by Key Research in

Aswith condoms,
only 2 ofmore
than 10 brands of
oral contraceptive
pills dominate the
market in Luanda.

Most types of
contraceptive
methods are
difficult to find in
Luanda, with the
exception of
condomsandpills.

Limited
knowledge and
use of a range of
methods, along
with limited
availability of
LARCs in
particular, are
interplaying
factors shaping
the contraceptive
market landscape
in Luanda,
Angola.

Patterns of
contraceptive use
in Luandamirror
the levels of
knowledge of
eachmethod.

Limited Contraceptive Choice and Availability in Luanda, Angola www.ghspjournal.org

Global Health: Science and Practice 2017 | Volume 5 | Number 1 84

http://www.ghspjournal.org


Luanda showed that short-acting methods were
the most widely used methods by women, with
condoms as the most-used method (19.1%), fol-
lowed by injectable methods (12.0%) and oral
contraceptives (9.2%). LARC methods were
barely used, particularly among young women.29

This confirms qualitative findings where young
women reported fears of becoming infertile if
they used contraceptive methods other than con-
doms; they all considered that oral contraceptive
pills, injections, and especially LARCs were only
for women who already had children.18 Given
the high fertility rate in Angola, the use of LARCs
by young women could make a positive impact in
reducing not only the fertility rate but also the
rates of unintended pregnancy, unsafe abortion,
and maternal mortality.

Impact of Limited Availability of
Contraceptives onWomen’s Choices
The present analysis also shows limited availabil-
ity of contraceptive methods, with the private sec-
tor generally performing better than the public
sector. Not surprisingly, in the Key Research study
a larger proportion of women in Luanda reported
obtaining their method from pharmacies, private
hospitals, or local stores (64.8%), compared
with public hospitals, health posts, and NGOs
(34.2%).29 The limited availability of contracep-
tives in the market appears to constrict women’s
choice of a contraceptive method.30 In our study,
almost one-fifth of women using contraception
reported not using their preferred method.
Among the most common reasons for non-use
was the method being difficult to obtain or not
being available where women receive family
planning (data from the 2012 Family Planning
Survey, not shown). The Retail Surveys 2014 and
2015 also show that, overall, condoms, oral con-
traceptives, and emergency contraceptives are
more widely available than other types of contra-
ceptives. Even within the public sector, where
IUDs or implants are expected to be available,
very few outlets reported having them in stock.
This is likely a contributing factor explaining why
condoms and oral contraceptive pills are the most
widely used methods, while LARC methods are
among the least known and used in Luanda.

In general, providers do not recommend LARC
because of stock-out problems, lack of training, or
beliefs that suchmethods are only forwomenwho
already have children.21 This reinforces women’s
own beliefs that condoms are the best methods

for childless women because other methods can
cause infertility.18

Knowledge, use, and availability of the male
condom has increased more sharply in sub-
Saharan Africa than in other regions of the world,
partly because it can be promoted as a dual protec-
tion method that can protect against both
unwanted pregnancy and HIV.30 In Angola, male
condoms were promoted for many years more
than any other contraceptive method and have
been offered for free or sold in a wide range of out-
lets in Luanda.31 Accordingly, the high availability
of male condoms stimulates its greater use across
all age groups.

Earlier research has shown that greater avail-
ability of different contraceptive methods is linked
with higher contraceptive prevalence rates.12

Ready access to a wide range of methods allows
each subgroup of users to find the method that
best fulfills their family planning needs.30 Thus, it
is important for a country to invest in different
contraceptive methods in order to increase
informed choice and satisfaction among users.
Allowing brand competition also helps the market
benefit women by increasing the chances of price
reduction, and consequently improving women’s
access to contraceptive methods.

Role of International Aid and of the Economic
Crisis on Contraceptive Market Landscape
According to market data analyzed in this paper,
the most available brands of condoms and oral
contraceptives are those that have been supported
by external donations. In the case of condoms, the
brands Sensual and Legal were originally intro-
duced in the Angolan market with support from
USAID and DFID (United Kingdom Department
for International Development).32 After more
than 10 years in Angola, these socially marketed,
affordably priced brands are successfully compet-
ing, as indicated by their high market share in
terms of both volume and value. In the case of
oral contraceptives, the Microgynon and Microlut
brands were introduced with support from USAID
and UNFPA to be distributed for free in the public
sector.33 However, the retail surveys found these
brands on sale in the private sector, contrary to
their initial purpose. It is not clear how these
brands leak into the private sector, but because
they offer the lowest price to consumers and com-
pete against commercial brands, there is little
space in the market share for other commercial
brands to grow: together these 2 brands represent
76.0% of the total volume of oral contraceptives.

There is limited
availability of a
range ofmethods
on themarket,
with the private
sector generally
performing better
than the public
sector.

Themost
available brands
of condoms and
pills are those that
have been
supported by
donations by
external donors.
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The leakage also reflects a weak health system
with a poor regulatory environment and limited
human resources to monitor the supply chain
operations and lack of standard operational
procedures.34

Market data also show a significant reduction
in the proportion of outlets having different types
of contraception from 2014 to 2015. The decrease
in availability translates into a price increase for
many contraceptive brands and represents a step
back in women’s choices and affordability of dif-
ferent contraceptives, especially in a country
where 56.4% of the employed population lives
on less than US$2 per day (less than 200 AKZ).35

The situation may persist in the current economic
context, in which a substantial drop in oil
prices (Angola’s main income-generating prod-
uct) has limited government’s expenditure on
health and the private sector’s capacity to import
products due to lack of international currency
(US dollars).36,37

As Angola has shifted from having a low- to
middle-income economy, the role of external
donor agencies is changing from directly purchas-
ing essential products to serving in a solely techni-
cal or advocacy role. As an example, between
2014 and 2015 UNFPA decreased the number of
Microgynon and Microlut oral contraceptive pills
donated from 349,189 to 285,730 cycles and the
number of Jadelle implants from 85,000 to 0.20 In
this context, the Angolan government will have to
increase its direct investment in contraceptive
products and play a more active part in satisfying
the need for family planning. In 2012, the govern-
ment budget represented only 10% of the total
amount spent on family planning, compared
with 30% provided by UNFPA and 60% by
USAID.21 In its plans for fiscal year 2016, the
Ministry of Health forecasted an investment cov-
ering 23.0% of the family planning budget, while
UNFPA and USAID would provide the remaining
47.0% and 29.0%, respectively.38 There is still a
long way to go toward self-sufficiency, and
Angola should continue to introduce strategies to
ensure availability and fair competition of family
planning products on themarket, while encourag-
ing demand for contraception.

Market Segmentation: Public and
Private Sectors Working Together
on Family Planning
In order to achieve universal coverage for family
planning, it is important to have cooperation and
coordination between the public and private

sectors (including civil society, NGOs and donors).
While the public sector can provide country lead-
ership by setting regulations, taxes and fees, poli-
cies, and quality standards, as well as serving the
lowest quintiles through public services, the pri-
vate sector can reach population sectors that can
afford to pay, thereby reducing the burden on the
public sector to provide free commodities broadly.

Through market segmentation, the private
sector can reach segments of the population with
some economic power interested in using family
planning, which are not usually the target of the
public sector. Preventing leakage of "free" prod-
ucts from the public sector into the private sector
(which are later sold at "unfair" prices) will assure
that (a) such products actually reach women with
limited resources, for whom they are intended,
and (b) the private sector invests more to meet
the demand of family planning for a segment that
can actually pay for it. With an interest in growing
its business, the private sector will guarantee the
availability of products that represent a margin of
profit for them, reducing the chances of stock-out.

There is the potential to expand and improve
the family planning market in the private sector
in Angola, yet this potential is not realized and is
often overlooked. Thinking in the new Angolan
context in which donors are reducing donation of
products and are focusing mostly on technical as-
sistance, it is important to consider how best to
reinforce the private sector as a complementing
component to the overall health system.

Limitations
There are some limitations in the present analysis
that should be highlighted. First, the family plan-
ning survey and the retail studies were not
conducted during the same year, preventing a
direct comparison between contraceptive use and
method availability. The 2-year difference raises
the question of whether the context was the
same when use and availability of contraceptive
methods were analyzed. To mitigate this limita-
tion, information on contraceptive use from an
OMNIBUS Study conducted by Key Research in
Luanda is incorporated in the discussion section.
The study was conducted at the same time as the
Retail Study 2015. Overall, it showed similar
patterns as the Family Planning Study 2012: a rel-
atively high reliance on male condoms and
continued low prevalence of LARC methods,
especially among young age groups

The small sample size of public-sector facilities
in the retail studies also limits the comparative

Reductions in the
proportion of
outlets having
different types of
contraception
translated into
price increases for
many brands.

Market
segmentation
would allow the
private sector to
reach those
population
segments with
someability to pay
for contraception,
thereby reducing
the burden on the
public sector to
provide free
commodities
broadly.
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analysis over time of contraceptive availability in
public health facilities. Statistical tests are less
likely to show significant differences where there
actually is a difference. This limitation cannot be
overcome; even when conducting a census of
public-sector facilities in the province (as in the
Retail Study 2014), the number of public facilities
is still limited.

Finally, the required sample size for emer-
gency contraceptive pills was not sufficiently large
enough tomeasure a change of at least 10 percent-
age points over time, so analysis about statistically
significant changes in the availability of this
method should be made with caution. The data
serve though to understand the tendency over
time in the availability of this method, which fol-
lows the same tendency reported in this article
for other methods.

CONCLUSIONS
National data show high levels of fertility in
Angola: almost 6 children per women at the end
of her reproductive life, with the adolescent fertil-
ity rate increasing over time.4,6 Many Angolan
women want to space or limit childbirth, but they
have few real opportunities to do so. This paper
shows that in Luanda province, the capital of
Angola, half of women did not want their last
pregnancy. On average, the ideal number of chil-
dren reported in this paper (4.2) is lower than the
actual number of children born to women at the
end of their reproductive life in Luanda (5.5).39

Male condoms and oral contraceptive pills are
the most available methods in Luanda and the
most used methods across all age groups. In con-
trast, fewwomen rely on implants or IUDs, at least
in part because LARC methods are less available.
Similar to other research in family planning, we
can infer that the availability or unavailability of a
contraceptive method influences its use (or non-
use). Besides availability, this article finds that
other factors such as age and awareness of a con-
traceptive method were also linked to contracep-
tive choice and use.

In order to meet the latent demand for contra-
ception, it is necessary not only to ensure the
availability and affordability of contraceptives cur-
rently on themarket, but also to expand the range
of options for women and to guarantee women’s
real access to sexual and reproductive health prod-
ucts and services. To achieve that goal, it is impor-
tant to take actions toward:

� Improving women’s knowledge about all con-
traceptive methods, including their characteris-
tics and potential side effects, aswell as reducing
current myths and misconceptions about use
of contraception, allowing women to make
informed choices

� Increasingtheavailabilityofdifferentcontracep-
tive methods in the private and public sector
with an adequate segregation of the market; for
instance, making generic or less expensive
brands available in public sector, while selling
more expensive brands in private pharmacies or
drug shops

� Improving the efficiency of supply chain distri-
bution to prevent stock-outs in the market,
while simultaneously strengthening the regula-
tory health system, to avoid leakage from the
public to the private sector, and helpingwomen
from low socioeconomic sectors to have real
access to free contraception within the public
sector

� Assuring a self-sustained market, where supply
meets—and at the same time enhances—
demand, with little dependence on donations
from international organizations

� Improving family planning services by elimi-
nating provider’s own misconceptions (only
women who already had children should
use contraception due to risks of infertility);
also through counseling and provision of all
type of methods, including LARC methods

� Advocating the inclusion of all LARC methods
on the national list of essential medicines, to
ensure availabilitywithin the public and private
sectors

Accordingly, public health policies need to
(1) ensure provision of amuchwider range of con-
traceptive methods; (2) improve the efficiency
of the supply chain distribution (with adequate
monitoring and evaluation); and (3) strengthen
demand generation activities. These actions will
have a greater impact if they are developed within
a context of strongpoliticalwill, social accountabil-
ity,andsignificantandsustainedhumanandfinan-
cial resources devoted to improve family planning
services for the benefit of all women and their
partners.
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REVIEW

Quality of Care in Performance-Based Financing: How It Is
Incorporated in 32 Programs Across 28 Countries
Jessica Gergen,a Erik Josephson,b Martha Coe,a Samantha Ski,c Supriya Madhavan,d Sebastian Bauhoffe

Structural aspects of quality such as equipment and infrastructure were the most frequently measured, with
some measurement of processes of clinical care. Further examination is warranted to assess whether
variations in how quality of care is incorporated into performance-based financing programs lead to
differential effects.

ABSTRACT
Objective: To describe how quality of care is incorporated into performance-based financing (PBF) programs, what
quality indicators are being used, and how these indicators are measured and verified.
Methods: An exploratory scoping methodology was used to characterize the full range of quality components in 32 PBF
programs, initiated between 2008 and 2015 in 28 low- and middle-income countries, totaling 68 quality tools and
8,490 quality indicators. The programs were identified through a review of the peer-reviewed and gray literature as
well as through expert consultation with key donor representatives.
Findings: Most of the PBF programs were implemented in sub-Saharan Africa and most were funded primarily by the
World Bank. On average, PBF quality tools contained 125 indicators predominately assessing maternal, newborn, and
child health and facility management and infrastructure. Indicators were primarily measured via checklists (78%, or
6,656 of 8,490 indicators), which largely (over 90%) measured structural aspects of quality, such as equipment, beds,
and infrastructure. Of the most common indicators across checklists, 74% measured structural aspects and 24% measured
processes of clinical care. The quality portion of the payment formulas were in the form of bonuses (59%), penalties
(27%), or both (hybrid) (14%). The median percentage (of a performance payment) allocated to health facilities was
60%, ranging from 10% to 100%, while the median percentage allocated to health care providers was 55%, ranging
from 20% to 80%. Nearly all of the programs included in the analysis (91%, n=29) verified quality scores quarterly (every
3 months), typically by regional government teams.
Conclusion: PBF is a potentially appealing instrument to address shortfalls in quality of care by linking verified perfor-
mance measurement with strategic incentives and could ultimately help meet policy priorities at the country and global
levels, including the ambitious Sustainable Development Goals. The substantial variation and complexity in how PBF pro-
grams incorporate quality of care considerations suggests a need to further examine whether differences in design are
associated with differential program impacts.

INTRODUCTION

Performance-based financing (PBF)—a mechanism
by which health care providers or facilities earn

incentives on the basis of achieving specific performance
criteria—is emerging as an important tool to encourage
providers and facilities to become more efficient and

responsive to their clients.1 Because PBF allows narrow
targeting of health services and requires measurement
and verification of progress, it is increasingly appealing
to implementers and policy makers as a path to
making progress toward the health-related Sustain-
able Development Goals (SDGs). In recent years, PBF
programs have proliferated in many low- and middle-
income countries (LMICs), often with technical and fi-
nancial support fromdonors and international agencies.2

For example, in 2015 the World Bank’s Health Results
Innovation Trust Fund supported 36 PBF programs on
maternal and child health, associated with US$400 mil-
lion in grants and US$2.2 billion in concessional loans.3

a ThinkWell, Washington, DC, USA.
b Independent consultant, Washington, DC, USA.
cUniversity Research Co., Washington, DC, USA.
dU.S. Agency for International Development, Washington, DC, USA.
eCenter for Global Development, Washington, DC, USA.
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In addition to paying providers and facilities
for the quantity of services provided, PBF pro-
grams also often explicitly address quality of care
in their payment formulas. Quality is included ei-
ther directly, by paying for specific indicators, or
indirectly, by modifying the overall bonus pay-
ment according to a broader measure of quality.
There are several reasons to account for quality.
First, providers may compromise quality when
increasing the volume of services in response
to the payment incentives.2 Second, quality is
increasingly recognized as a priority area in its
own right. Third, to the extent that demand
responds to quality, increasing quality can also help
achieve desired increases in service utilization. Existing
evidence indicates substantial gaps and variations
in quality in many settings,4–6 which has contrib-
uted to the inclusion of quality in the global devel-
opment agenda. For example, one of the targets
for SDG 3 (ensure healthy lives and promote
well-being) is to achieve . . . access to quality
essential health care services and . . . quality and
affordable essential medicines and vaccines . . ..7

PBFprograms canpotentially contribute to achiev-
ing these goals.

However, there is little systematic evidence on
the design and implementation aspects of how
existing PBF programs account for quality of care.
While many studies focus on an individual PBF
program’s impact, there appears to be substantial
heterogeneity in design and operational features
of such programs,2,8,9 reflecting the fact that PBF
is comprised of a range of approaches rather than
a uniform method. This variation has led to calls
for better documentation of programs to better
interpret impact estimates and provide practical
guidance to policy makers.8,9

In this article, we review how 32 PBF pro-
grams in 28 countries integrate quality of care
within the programs’ designs. Drawing on PBF
program documents, we describe existing practice
for how quality enters into the PBF payment for-
mula, what quality indicators are being used, and
how these measures are verified. This allows us to
provide a deeper review of program parameters,
describe both commonalities and variations across
programs, and identify areas for further research
and program development.

METHODS
This study employed an exploratory scoping
methodology to characterize the full range of
quality components in PBF and potential gaps
that require further research. For our purposes,

we focus on the supply-side performance-based
incentives that are targeted at individual health
facilities, and the payments that are linked to out-
puts and possibly modified by quality indicators.8

Identifying Programs
First, we compiled a list of known existing supply-
side, health facility-based PBF programs in LMICs
based on a document review of published analyses
in both the peer-reviewed and gray literature. We
also identified existing programs through expert
consultation with a number of key donor repre-
sentatives from the World Bank, Kreditanstalt
Für Wiederaufbau (KfW), the U.S. Centers for
Disease Control and Prevention (CDC), and
the U.S. Agency for International Development
(USAID). Each donor provided a list of their PBF
programs and a key contact person for each, if
available. We solicited programmatic information
from implementers and donors primarily through
email. Our research team collected and organized
programmanuals and accompanying tools used to
measure quality performance for all facility levels
(primary, secondary, and tertiary).

All programs identified were included if suffi-
cient program information could be obtained
(Figure 1). Programs were not excluded based on
year of implementation, size, or phase (i.e., small-
scale pilots to national implementations).

Abstracting and Coding
We systematically reviewed each of the current
(most recent) program manuals and entered in-
formation into a Microsoft Excel database that
captured key quality of care program attributes,
including PBF scheme (purchaser, regulator,
provider), payment formula, quality assessment
processes (e.g., checklists or direct observations),
geographic coverage, funder, level of facility, tar-
geted health services, and the verification process.
If the information in the manual was unclear, we
followed up with the implementer or donor to
obtain clarification. For countries with multiple
programs, we included all for which we had suffi-
cient information.

We also collected quality checklists for all lev-
els of care and entered the quality indicators con-
tained in the checklists in a distinct database,
including revised checklists for the same program.
We copied indicators verbatim from the original
checklist documents and pasted them into the
database. We translated indicators in languages
other than English, primarily French, and con-
firmed the translation with a proficient speaker.

In addition to
paying for the
quantity of
services provided,
performance-
based financing
(PBF) programs
also often
explicitly address
quality of care in
their payment
formulas.

There is little
systematic
evidence on the
design and
implementation of
how PBF
programs account
for quality of care.
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For the purposes of this study, we defined an indi-
cator as any measure with an associated point
value in a PBF quality checklist, i.e., an indicator
that could affect PBF payments. Some checklists
included criteria to fulfill an indicator that did
not have an associated score, and these criteria
were therefore not considered to be indicators.
Because checklists varied in the maximum point
value, we also transformed the point value into a
weight that could be compared across checklists.
The weight for each indicator was calculated as a
percentage value of the entire checklist of its par-
ticular PBF scheme, so that the sum of all indica-
tors’ weights within an individual PBF checklist
totaled to 100.

Data from the manuals and checklists were
input by 3 researchers in multiple phases. Pre-
determined definitions were used to classify each
programmatic component and indicator. After
entering half of the indicators, a second researcher
reviewed the database for consistency. Once all
indicators were entered, the third researcher

reviewed all entries. Difficult classifications were
resolved through team discussions.

Analysis
We primarily used Microsoft Excel pivot tables to
compare basic characteristics across the PBF pro-
grams, including regional distribution, funding
source, geographic coverage, and bonus recipient
categories. Several specific analyses were con-
ducted on the classification of payment types, ver-
ification and means of assessments, and service
types.

Health facilities receiving PBF payments typi-
cally use one of two performance payment types.
The first type is a "carrot-and-stick" approach that
uses a combination of rewards and punishment to
induce behavior change. The "carrot" refers to the
quantity payment and the "stick" is a deflator
associated with the quality performance, i.e., the
bonus is reduced if the quality score is less than
the maximum.2 The second type of performance

FIGURE 1. Performance-Based Financing Program Selection Process

Program contact and/or 
informa�on unavailable 

(N=9)

Programs contacted but 
informa�on unavailable (N=10) 

PBF programs iden�fied through 
donors 
(N=37)

Addi�onal PBF programs iden�fied 
through experts and literature (N=14) 

Egypt, Ghana, Honduras (USAID), 
India, Indonesia, Mali, Madagascar, 

MesoAmerica program (IDB), 
Yemen

Bangladesh, Cambodia, Central 
African Republic, Chad, Ethiopia, 
Jordan, Liberia (USAID), Pakistan, 

South Sudan, Zimbabwe 

PBF programs included in the 
review (N=32)

• Manuals= 23
• Quality checklists= 68

Abbreviations: IDB, Inter-American Development Bank; PBF, performance-based financing; USAID, U.S. Agency for International
Development.

PBF payments
typicallyuseoneof
two approaches:
carrot-and-stick
(rewards and
punishments) or
carrot-and-carrot
(bonus payment
on top of the
quantity
payment).
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payment is a carrot-and-carrot approach, consist-
ing of a bonus payment for the quality perform-
ance that is added to the quantity payment.2 This
dichotomy indicates whether the program
rewards or penalizes a health facility based on
quality performance.

However, penalties and rewards can also be
calculated using additional measures and in differ-
ent ways. We therefore classified programs into
7 different payment types. The taxonomy for the
type of payment used was developed by coding
all programs on the basis of: (1) the relationships
between quality and quantity, and (2) the pres-
ence of a threshold performance score. Each of
the payment types are defined and visually dis-
played in Table 1. We retained the distinction
between penalty and reward but further specified
whether the payment’s calculation was deter-
mined by quality performance thresholds.

Most PBF programs purchase services condi-
tional on the verified quality of those services.
Verification is the process by which the reported
quantity of services provided and the quality
scores are verified externally.Many programs ver-
ify performance at multiple levels of the health
system; this assessment is concerned with the
health facility performance. Counter-verification,
or ex-post verification, is a supplemental verifica-
tion process undertaken after the PBF pay-
ment has been distributed to assess that quality
services were actually received by patients, typi-
cally through patient surveys and community
assessments.

Programs also vary in their means of assess-
ment and service types. We distinguished 7means
of assessment: checklists, register review, patient
record review, direct observation, staff surveys,
patient surveys, and exit interviews. We

TABLE 1. Performance-Based Financing Payment Typologies

Payment
Type Definitions Relationship Between Quantity and Quality

Conditional
deflator

Quality score deflates quantity payment
continuously from 100% to minimum threshold.
Below threshold, PBF payment is 0%. For
example, in Kenya quantity payment can be any
percentage between 100% and 50%, or 0%.

Unconditional
deflator

Quality score deflates quantity payment
continuously from 100% to 0%.

Conditional
inflator
(inflator,
threshold)

Quality score dictates amount of quality bonus
received contingent upon achievement of a
minimum quality score (threshold) required to
receive any of the bonus.

Unconditional
inflator

Quality bonus pool available; quality score
dictates amount of quality bonus received.

Hybrid Quality score can act as both an inflator and
deflator depending on the quality score
thresholds.

Quality only Payment is provided only for quality; no quantity
payment.

Abbreviation: PBF, performance-based financing.
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aggregated health service types into 10 categories
guided by the International Classification of
Diseases and the International Healthcare
Accreditation classifications.

Limitations
Our analysis has several limitations. First, we
obtained program information from a small set
of donors. As a result, our analytic sample is
skewed toward programs with involvement of
these donors, and programs of a particular do-
nor may share design commonalities across
countries. Related, there is no database of PBF
programs worldwide that could help us estab-
lish the relative size or representativeness of
our sample. Second, we were unable to obtain
complete information on all PBF programs
identified, and those programs for which com-
plete information could not be obtained were
excluded from the analysis.

RESULTS

Analytical Sample
The final analytic sample includes 32 PBF
programs initiated between 2008 and 2015 in
28 LMICs. Collectively, these interventions used
68 quality tools and 8,490 quality indicators.
Comprehensive information (programmatic man-
ual and a set of quality tools) was available for
23 PBF programs; for 9 programswe received only
quality tools without manuals (Supplementary
Table). Results on PBF program components are
limited to those for which we received a manual.
For6countries,wereceivedmultipleversionsofre-
vised checklists from different years. Three coun-
tries, theDemocraticRepublic of theCongo (DRC),
Malawi, and Rwanda, had 2 concurrent PBF pro-
grams in distinct geographic regions and supported
bydifferentdonors.

Primary Characteristics of the PBF Programs
The PBF programs included in the analysis
were heavily concentrated in sub-Saharan Africa
(n=21), followed by Europe and Central Asia
(n=3), East Asia and the Pacific (n=2), South
Asia (n=1), and Latin America and the Caribbean
(n=1). TheWorld Bank was the primary donor for
84% of the PBF programs (n=27), while a handful
of programs were either partially or solely sup-
ported by other donors including USAID (n=5),
the CDC (n=2), the Global Fund to Fight AIDS,
Tuberculosis and Malaria (n=2), Gavi, the
Vaccine Alliance (n=2), the United Nations

Children’s Program (UNICEF) (n=1) and KfW
(n=1). A small set of the programs are cofinanced
by country governments.

Table 2 summarizes the characteristics of the
geographic coverage, funding sources, payment
typologies, and incentive allocation formulas for
each of the 23 programs with manuals. Program
coverage was predominately subnational, with
just 4 of the 23 programs achieving national
coverage and significant variation in the geo-
graphic coverage for the remaining programs.
For each PBF program, the incentive payments
were disbursed according to allocation formulas
to 3 potential facility-based recipient categories:
(1) the health facility, for reinvestment in sup-
plies, infrastructure, and related items; (2) pro-
viders, as bonuses or salary top-ups; and (3) in
some cases, facility management and adminis-
trative staff, also as bonuses or salary top-ups.
The median percentage allocated to health
facilities was 60% and ranged from 10% in
Armenia to 100% in Burundi. The median per-
centage allocated to health care providers was
55%, ranging from 0% in Lesotho to 80% in
Burkina Faso. In Armenia, Benin, and the DRC
(USAID), a portion (10% to 20%) of the total
PBF payment was distributed to facility-based
managerial or administrative teams. Typically,
the payments were allocated to all facility-based
workers or facility-based workers responsible
for PBF indicators.

Payment Type
In over half of the programs (n=13), performance
on the quality checklists inflated the payments
received by health facilities for their quantitative
outputs (the carrot-carrot approach). Six of
the programs were inflators without thresholds,
meaning that health facilities received a quality
bonus if they received a score >0%. The other
7 programswere conditional inflatorswith thresh-
old scores ranging from 50% to 70% on quality
checklists. Facilities had to exceed this threshold
in order to increase the quantity payment.

Deflators or penalties tended to be uncondi-
tional (4 programs), meaning that the quantity
payment could be deflated from 100% to
0% depending on the quality score. One program
used a conditional deflator approach in which the
quantity payment could deflate from 100% to the
minimum threshold of 50%, and then quantity
payments could be discontinuously reduced to
zero if the quality score was below the threshold.
Otherwise put, a minimum quality score of

Weassessed
the quality
components of
32 PBF programs,
which collectively
used 68 quality
tools and
8,490 indicators.

The PBF programs
included in this
reviewwere
heavily
concentrated in
sub-Saharan
Africa, and the
World Bankwas
the primary donor
formost.

Recipients of the
PBF incentive
payments
included the
health facility,
providers, or
facility
management and
administrative
staff.
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TABLE 2. Characteristics of Quality of Care Components in PBF Programs (N= 23)

CCountry (Year)a 
Primary 
Donor Coverage Payment Type 

Quality 
Performance 

Threshold 
(%)b 

Quality
Payment 

Proportion 
(%)c 

Equity Bonus
(%) Allocation of PBF Payment (%) 

 
National or 
Subnational Geographic 

Health 
Facility 

Health Care 
Providers 

Facility 
Management 

   
Afghanistan (2012) World Bank, 

USAID 
Subna�onal  10 provinces Uncondi�onal 

deflator 
 

Armenia (2013) World Bank Subna�onal 360 PHC Quality only  

 
 

Benin (2014) World Bank, 
GF, Gavi 

Na�onal 34 health zones Uncondi�onal 
deflator 

0%–35%

 
 

 

Burkina Faso (2013) World Bank Subna�onal 19 districts, 6 
regions 

Inflator, 
threshold 

≥50% 0%–40%
 

 

Burundi (2010) World Bank Na�onal 18 provinces Hybrid ≥70% +25%

 
 

50%–70% 0%
≤50% -25% 

Cameroon (2011) World Bank Subna�onal 4 districts Uncondi�onal 
inflator 

30% 0%–30%

 
 

Democratic Republic 
of the Congo (2015) 

World Bank, 
UNICEF, GF 

Subna�onal 100 health zones Inflator, 
threshold 

≥50% 25% (HC)
40% 

(Hospital) 

 

 

Democratic Republic 
of the Congo (2014) 

USAID Subna�onal 80 health zones Uncondi�onal 
inflator 

 

 
 

Djibouti (2014) World Bank Subna�onal 2 regions Hybrid ≥80% +30%  

 
60%–79.9% +25%
50%–59.9% 0%
40%–49.9% -10%
30%–39.9% -20%

≤30% -25%
Haiti (2014) World Bank, 

USAID 
Subna�onal  Uncondi�onal 

inflator 
+25%  

 

30 70 

 02 07 01

 02 03 05

20 80 

100 

05 05  

05 05  

30 60 10

70 30 

30          

 

Kenya (2013) World Bank Subna�onal 20 coun�es Condi�onal 
deflator 

≥70%  
 

Kyrgyz Republic 
(2013) 

World Bank Subna�onal  NAd  

Lesotho (2013) World Bank Subna�onal 6 districts Inflator, 
threshold 

100% +25% 0%–30%

 
90%–99% +20%
80%–89% +15%
70%–79% +10%
60%–69% +5%
50%–59% +2%

≤50% 0%
Malawi (2015) USAID Subna�onal 3 districts Inflator, 

threshold 
≥70% +50%

(x quan�ty)
 

 

Malawi (2015) KfW, Norway Subna�onal 4 districts Uncondi�onal 
inflator 

 

 
 

Mozambique (2015) CDC Subna�onal 2 provinces Inflator, 
threshold 

≥60% +80%
(x quan�ty)

10%–30%

 
 

Nigeria (2014) World Bank Subna�onal 3 states Inflator, 
threshold 

≥50% +25%
(x quan�ty)

 

 
 

Rwanda (2012) World Bank, 
CDC, USAID 

Na�onal 5 provinces Uncondi�onal 
deflator 

 
 

40 60 

25 75 

100 

30 70 

40 60 

05 05  

40 60 

   

Continued

Incorporating Quality of Care in Performance-Based Financing www.ghspjournal.org

Global Health: Science and Practice 2017 | Volume 5 | Number 1 95

http://www.ghspjournal.org


50%was required to receive any PBF payment for
the quarter. Three programs were hybrids, mean-
ing that the quality score could serve as either a
bonus or a penalty depending on the facility’s
quality score (range from þ30% to �30%). The
program in Armenia paid for performance solely
based on quality checklists.

There were 5 programs that included what is
called an "equity bonus" for certain health facili-
ties that was calculated based on eligibility criteria
ranging from 0% to 30%of the quantity payment.
The allocation of the equity bonuswas irrespective
of the facility quantity or quality performance and
was intended to ensure that incentives were

sufficient for health facilities in rural or hard-to-
reach areas with low population densities.

Countries with concurrent PBF programs (the
DRC and Malawi) demonstrated variability in
payment formulas. In the DRC, the USAID-
funded project payment was based on achieve-
ment against the target, with a cap for each
indicator. Quality payment was based on a quality
assessment score alongside the quantity indicator
score andwas subject to its own target (i.e., quality
score multiplied by the quality payment cap). By
contrast, the program funded by the World Bank,
UNICEF, and the Global Fund set the quality bo-
nus at 25% of the quantity payment only after a

TABLE 2. Continued

SSenegal (2012) World Bank Subna�onal 3 districts Uncondi�onal 
deflator 

 

 
 

Sierra Leone (2014) World Bank Na�onal 12 districts Hybrid +30% to     
-30% 

 

 
 

Tajikistan (2015) World Bank Subna�onal 8 Rayons Inflator, 
threshold 

≥90% +150% of 
quan�ty 
payment 

 
 

 

85%–90% +125%
80%–84.9% +100%
75%–79.9% +75%
70%–74.9% +50%
65%–69.9% +30%
60%–64.9% +20%
55%–59.9% +10%

25 75 

40 60 

70 30 

Country (Year)a 
Primary 
Donor Coverage Payment Type 

Quality 
Performance 

Threshold 
(%)b 

Quality
Payment 

Proportion 
(%)c 

Equity Bonus
(%) Allocation of PBF Payment (%) 

 
National or 
Subnational Geographic 

Health 
Facility 

Health Care 
Providers 

Facility 
Management 

≤55% 0%

Tanzania (2015) World Bank Subna�onal  1 region Uncondi�onal 
inflator 

 

 
 

Zambia (2010) World Bank Subna�onal 10 districts Uncondi�onal 
inflator 

 

 
 

75 25 

75 25 

Abbreviations: CDC, U.S. Centers for Disease Control and Prevention; GF, Global Fund to Fight AIDS, Tuberculosis and Malaria; KfW, Kreditanstalt Für
Wiederaufbau; PBF, performance-based financing; UNICEF, United Nations Children’s Fund; PHC, primary health center; USAID, U.S. Agency of
International Development.
a The table includes only the PBF programs for which we received manuals. The year denotes the version of the manual provided for this analysis.
b The Quality Performance Threshold (%) provides the performance threshold that health facilities must achieve in order to receive any quality bonus or incen-
tive. For instance, in Burkina Faso, health facilities must score at least 50% on the quality checklist to receive a quality bonus. The amount of the bonus is
quantity bonus amount ($) multiplied by quality score (50% or higher).
c The Quality Payment Proportion (%) column details the quality payment proportion if the program provides further stipulations to the quality payment calcu-
lation beyond the Quality Performance Thresholds reported in the previous column. For instance, in Djibouti, if a health facility scores above 80% on the
quality checklist, it receives a quality bonus that is equal to 30% of its calculated quantity bonus. However, if a health facility scores 45% on the quality
checklist, it loses 10% of its anticipated quantity bonus. The percentages provided in the Quality Payment Proportion column are the proportion of the quantity
payment that is allocated due to the quality score. None of the information provided in this table differs by facility level (primary, secondary, tertiary) except
for when denoted in the Quality Payment Proportion column.
d Information about the payment classification for Kyrgyz Republic was requested but the question remains unanswered.
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facility scored 50% or above. In general, using
descriptive analysis, our study did not find a rela-
tionship between payment type and related pro-
grammatic functions, for instance, allocation of
incentives (between providers and facilities).

Quality of Care Indicators
Table 3 lists the number of indicators per checklist
for each of the different facility levels; only the
most recent quality checklists per program are
included (N=50). Across all checklists, the average
number of indicators per checklist was 125 (range,
15 to 286), with an average of 146 indicators in
secondary and tertiary facilities (N=19), 122 indi-
cators for primary facilities (N=25), and 105 indi-
cators that applied to all health facility levels
(N=5). A more extensive analysis of these indica-
tors can be found in a related paper.10

Health Facility Verification
Nearly all programs (91%, n=29) verified quality
scores quarterly (every 3 months); the remaining
3 verified the scores biannually (Table 3). Verifiers
were commonly regional government manage-
ment teams, i.e., provincial, district, or health
zone teams. In approximately half (8 of 15) of the
programs with PBF programs at the tertiary and
secondary level, the hospitals were verified using
a peer-to-peer technique, in which a team of pro-
viders from one hospital verified another nearby
hospital. The team composition and sampling of
hospitals differed by program. All programs with
complete information (n=23) included some type
of counter verification, usually by an independent
third party.

Means of Assessment
The means of assessment for quality indicators
varied widely among PBF programs and between
health facility levels (Table 3). On average,
78% of the indicators collected were measured
via checklists (6,656 of 8,490) and largely (over
90%) measured structural aspects including
equipment, beds, and infrastructure. Record and
register reviews each accounted for 9%, which,
given the settings of these programs, required the
verifier to page through multiple register books or
paper-based patient records. The other assessment
mechanisms included direct observation (3%) and
surveys, staff interviews, and exit interviews
(each<1%).

Health Service Types
Figure 2 and Figure 3 show the percentage of indi-
cators, in the most recent checklists, that measure
specific types of health services; Figure 2 focuses
on primary health facilities and Figure 3 on sec-
ondary and tertiary facilities. General trends were
similar for primary and secondary/tertiary health
facilities. Checklists emphasized maternal care
and facility management, followed by newborn
and child care and facility equipment.

On average, maternal, newborn, and child
care indicators accounted for 34% of the weight
of checklist points (of maximum number of points
per checklist), varying between 37% for primary
facilities and 28% for secondary/tertiary facilities.
There was a 15% increase in the weight of points
of inpatient and outpatient services from the pri-
mary facility level to the secondary/tertiary level.
The increase was predominantly for structural
attributes for inpatient services, such as surgical
equipment and supplies.

Table 4 lists 54 of the most common PBF pro-
gram indicators across 10 service delivery catego-
ries. A majority (76%) of the indicators measured
structural (physical) aspects of the health facility
environment, while 24% measured processes of
care delivered by the health worker. Indicators
categorized in facility management, infrastruc-
ture, and maternal, newborn, and child health
were more common (shared) across all checklists,
compared with the other service categories.

DISCUSSION
This study found that the quality components
of PBF programs are implemented in many
contexts and with high variability and complex-
ity.8,11 Generally, the functional components for
measuring and paying for quality (measurement
tools, verification, payment formula) are consist-
ent across programs, but the design and imple-
mentation differ.

For the programs included in this study, the
quality payment formulas are split between
bonuses and penalties. Within the same country
(the DRC and Malawi), multiple PBF programs
employ different payment formulas and allocation
divisions for health care providers and facilities.
Approximately half of the programs allocate
60% or more of the PBF payment (including the
quality and quantity payments) to health facilities
for reinvestment, while the other half allocates
more than 60% to health care providers or splits
it evenly between providers and facilities.

Onaverage, there
were 125
indicators per
checklist to assess
quality of care in
PBF programs.

Nearly all PBF
programs verified
quality scores on a
quarterly basis,
usually by
regional
government
management
teams.

The quality
indicators largely
measured
structural aspects
suchas equipment
and infrastructure.

Most of the quality
checklist
indicators
emphasized
maternal care
and facility
management.

The quality
payment formulas
for the PBF
programs
included in this
study are split
between bonuses
and penalties.
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TABLE 3. Verification Process and Means of Assessing Quality of Care in PBF Programs

No. of
Indicators
per
Checklista

Verification Process Means of Assessmentb

Country (Year)
Facility Level Frequency Verifier

Checklists
No. (%)

Patient
Record
Review
No. (%)

Register
Review
No. (%)

Direct
Observation
No. (%)

Staff Survey
No. (%)

Patient
Survey
No. (%)

Exit
Interview
No. (%)

Afghanistan (2012)

Secondary &
Tertiary

15 Quarterly Regional govt.
team

0 (0) 1 (7) 6 (40) 0 (0) 0 (0) 8 (53) 0 (0)

Armenia (2014)

Primary &
Secondary

28 Biannually Regional govt.
team

0 (0) 22 (79) 6 (21) 0 (0) 0 (0) 0 (0) 0 (0)

Benin (2014)

Primary 215 Quarterly Regional govt.
team

172 (80) 19 (9) 22 (10) 0 (0) 2 (1) 0 (0) 0 (0)

Tertiary 240 Quarterly Peer-to-peer 201 (84) 22 (9) 15 (6) 1 (<1) 1 (<1) 0 (0) 0 (0)

Burkina Faso (2011)

Primary 143 Quarterly NA 64 (45) 50 (35) 29 (20) 0 (0) 0 (0) 0 (0) 0 (0)

Tertiary 119 46 (39) 53 (45) 20 (17) 0 (0) 0 (0) 0 (0) 0 (0)

Burundi (2010)

Primary 188 Quarterly Regional govt.
team & NGO
(patient surveys)

153 (81) 27 (14) 8 (5) 0 (0) 0 (0) 0 (0) 0 (0)

Tertiary 63 Quarterly Peer-to-peer &
NGO (patient
surveys)

44 (70) 13 (21) 5 (8) 0 (0) 1 (1) 0 (0) 0 (0)

Cameroon (2012)

Primary 165 Quarterly Regional govt.
team

141 (85) 14 (8) 10 (6) 0 (0) 0 (0) 0 (0) 0 (0)

Tertiary 139 Peer-to-peer 112 (81) 4 (3) 22 (16) 0 (0) 0 (0) 0 (0) 0 (0)

Congo (2014)

Primary 185 NA NA 148 (80) 6 (4) 23 (16) 7 (5) 1 (0) 0 (0) 0 (0)

Tertiary 237 185 (78) 18 (10) 25 (14) 7 (4) 2 (0) 0 (0) 0 (0)

Democratic Republic of the Congo (2015)

Primary 167 Quarterly Regional govt.
team

146 (87) 10 (6) 9 (5) 1 (0) 1 (0) 0 (0) 0 (0)

Tertiary 237 Quarterly Regional govt.
team & Peer-to-
peer

187 (79) 25 (11) 17 (7) 7 (3) 1 (0) 0 (0) 0 (0)

Democratic Republic of the Congo (2012)

Primary 143 Quarterly Regional govt.
team &
PROSANI team

130 (91) 5 (4) 6 (4) 1 (<1) 1 (<1) 0 (0) 0 (0)

Tertiary 158 137 (87) 4 (2) 17 (11) 0 (0) 0 (0) 0 (0) 0 (0)

Djibouti (2014)

Primary 193 Quarterly Regional govt.
team

166 (86) 16 (8) 11 (6) 0 (0) 0 (0) 0 (0) 0 (0)

Tertiary 163 Peer-to-peer 141 (87) 12 (7) 9 (6) 0 (0) 1 (0) 0 (0) 0 (0)

Continued
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TABLE 3. Continued

No. of
Indicators
per
Checklista

Verification Process Means of Assessmentb

Country (Year)
Facility Level Frequency Verifier

Checklists
No. (%)

Patient
Record
Review
No. (%)

Register
Review
No. (%)

Direct
Observation
No. (%)

Staff Survey
No. (%)

Patient
Survey
No. (%)

Exit
Interview
No. (%)

Gambia, The (2015)

Primary 240 NA NA 195 (81) 6 (3) 33 (14) 0 (0) 1 (<1) 5 (2) 0 (0)

Tertiary 275 221 (80) 8 (3) 40 (15) 0 (0) 1 (<1) 5 (2) 0 (0)

Haiti (2013)

Primary 147 Quarterly NGO 131 (89) 4 (3) 11 (8) 0 (0) 1 (<1) 0 (0) 0 (0)

Ivory Coast (2014)

Primary &
Secondary

155 Quarterly Regional govt.
team

132 (85) 6 (4) 16 (10) 0 (0) 1 (<1) 0 (0) 0 (0)

Kenya (2015)

Primary &
Tertiary

85 Quarterly Regional govt.
team

78 (92) 1 (1) 6 (7) 0 (0) 0 (0) 0 (0) 0 (0)

Kyrgyz Republic (2012)

Tertiary 49 Quarterly Peer-to-peer 39 (80) 7 (14) 0 (0) 1 (2) 1 (2) 1 (2) 0 (0)

Laos (2014)

Tertiary 176 NA NA 147 (84) 25 (14) 4 (2) 0 (0) 0 (0) 0 (0) 0 (0)

Lesotho (2014)

Primary 135 Quarterly Regional govt.
team

102 (76) 10 (7) 19 (14) 2 (1) 1 (<1) 1 (<1) 0 (0)

Tertiary 221 161 (73) 19 (9) 40 (18) 1 (<1) 0 (0) 0 (0) 0 (0)

Liberia (2013)

Tertiary 141 NA NA 132 (94) 1 (<1) 8 (6) 0 (0) 0 (0) 0 (0) 0 (0)

Malawi (2015) (KfW)

Primary,
Secondary

76 Quarterly Regional govt.
team

59 (78) 12 (16) 5 (7) 0 (0) 0 (0) 0 (0) 0 (0)

Malawi (2015) (USAID)

Primary 193 Biannually Regional govt.
team

151 (78) 16 (8) 5 (3) 20 (10) 1 (<1) 0 (0) 0 (0)

Mozambique (2012)

Primary &
Tertiary

179 Biannually Regional govt.
team & manag-
ing NGO

97 (54) 0 (0) 4 (2) 78 (44) 0 (0) 0 (0) 0 (0)

Primary &
Tertiary

81 48 (59) 29 (36) 0 (0) 3 (4) 0 (0) 0 (0) 0 (0)

Primary &
Tertiary

26 15 (58) 7 (27) 4 (15) 0 (0) 0 (0) 0 (0) 0 (0)

Nigeria (2013)

Primary 182 Quarterly Regional govt.
team

164 (90) 3 (2) 7 (4) 8 (4) 0 (0) 0 (0) 0 (0)

Tertiary 228 Peer-to-
peer

189 (83) 21 (9) 10 (4) 7 (3) 1 (1) 0 (0) 0 (0)

Rwanda (2012)

Primary 206 Quarterly 139 (67) 10 (5) 27 (13) 30 (15) 0 (0) 0 (0) 0 (0)

Continued
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TABLE 3. Continued

No. of
Indicators
per
Checklista

Verification Process Means of Assessmentb

Country (Year)
Facility Level Frequency Verifier

Checklists
No. (%)

Patient
Record
Review
No. (%)

Register
Review
No. (%)

Direct
Observation
No. (%)

Staff Survey
No. (%)

Patient
Survey
No. (%)

Exit
Interview
No. (%)

Regional govt.
team & Facility
management

Rwanda (2009) (CHW)

Primary 111 Quarterly NA 76 (68) 28 (25) 3 (3) 4 (4) 0 (0) 0 (0) 0 (0)

Senegal (2015)

Primary 72 Quarterly National&re-
gionalgovt.
team

61 (85) 3 (4) 7 (10) 1 (1) 0 (0) 0 (0) 0 (0)

Tertiary 109 91 (83) 6 (6) 12 (11) 0 (0) 0 (0) 0 (0) 0 (0)

Sierra Leone (2012)

Primary 61 Quarterly 61 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Tertiary 17 Peer-to-peer 10 (59) 1 (6) 6 (35) 0 (0) 0 (0) 0 (0) 0 (0)

Tajikistan (2014)

Primary 60 Quarterly Regional govt.
team

50 (83) 6 (10) 4 (7) 0 (0) 0 (0) 0 (0) 0 (0)

Primary (Rural
HC)

93 72 (77) 17 (18) 4 (4) 0 (0) 0 (0) 0 (0) 0 (0)

Tanzania (2015) (World Bank)

Primary 64 Quarterly Regional govt.
team

41 (64) 6 (9) 10 (16) 0 (0) 0 (0) 7 (11) 0 (0)

Secondary 109 83 (76) 14 (13) 6 (6) 0 (0) 0 (0) 6 (6) 0 (0)

Tanzania (2015) (Danida)

Primary 32 NA NA 24 (75) 0 (0) 9 (28) 1 (3) 1 (3) 1 (3) 0 (0)

Secondary,
Tertiary

44 35 (80) 4 (9) 5 (11) 0 (0) 0 (0) 0 (0) 0 (0)

Uganda (2013)

Primary 26 NA NA 8 (31) 0 (0) 8 (31) 5 (19) 0 (0) 0 (0) 5 (19)
Vietnam (2014)

Primary 71 NA NA 48 (68) 10 (14) 7 (10) 0 (0) 5 (7) 1 (1) 0 (0)

Secondary 57 27 (47) 16 (28) 10 (18) 1 (2) 2 (3) 1 (2) 0 (0)
Zambia (2012)

Primary 76 Quarterly Regional govt.
team

61 (80) 3 (4) 2 (3) 10 (13) 0 (0) 0 (0) 0 (0)

Avg. No. of Indicators: 125

Total No. of Indicators Collected: 8,490

Avg. per Assessment Method 6,656 (78) 731 (9) 771 (9) 248 (3) 34 (<1) 45 (<1) 5 (<1)

Abbreviations: CHW, community health worker; GF, Global Fund to Fight AIDS, Tuberculosis and Malaria; govt., government; HC, health center; KfW,
Kreditanstalt Für Wiederaufbau; MoPH, Ministry of Public Health; PROSANI, XXX; USAID, U.S. Agency for International Development.
Note: Quarterly equates to a 3-month period of time.
aOnly the most recent quality checklist per program were included in this analysis, amounting to a total of 50 checklists.
b Definitions for Means of Assessment: checklist, a verifier physically observes and assigns a point value; direct observation of a clinical consultation by the
verifier; facility register, into which detailed patient contacts with the health facility are entered; patient record, in which consultation and treatment informa-
tion is recorded by providers; patient survey, assessing the quality of care through a survey of patients; staff interview obtains information and knowledge
from staff; exit interview, formal meeting with patient that is leaving the facility.
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FIGURE 2. Distribution of PBF Quality Indicators by Service Type in Primary Health Facilities

Abbreviations: DRC, Democratic Republic of the Congo; GF, Global Fund to Fight AIDS, Tuberculosis and Malaria; KFW, Kreditanstalt Für Wiederaufbau;
NCD, non-communicable diseases; PBF, performance-based financing; TB, tuberculosis; USAID, U.S. Agency for International Development; WB, World
Bank.

Note: Classification of service types was guided by international standards into 10 categories to ease comparison. Inpatient and outpatient services were
grouped together because the types of indicators and items being measured consisted of similar equipment and services.
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FIGURE 3. Distribution of PBF Quality Indicators by Service Type in Secondary and Tertiary Health Facilities

Abbreviations: DRC, Democratic Republic of the Congo; GF, Global Fund to Fight AIDS, Tuberculosis and Malaria; KFW, Kreditanstalt Für Wiederaufbau;
NCD, non-communicable diseases; PBF, performance-based financing; TB, tuberculosis; USAID, U.S. Agency for International Development; WB, World
Bank.

Note: Classification of service types was guided by international standards into 10 categories to ease comparison. Inpatient and outpatient services were
grouped together because the types of indicators and items being measured consisted of similar equipment and services.
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TABLE 4. Common PBF Quality Indicators (N=54) by Service Typea

Common Indicators by Service Delivery Category
No. of Checklists
(% of Total Checklists)b

Facility Equipment & Infrastructure

Presence of latrines/toilets which are sufficient and well maintained (clean, good condition, etc.) 36 (53%)

Existence of well-kept fencing around health facility buildings 30 (44%)

Acommunication system (radioor telephone) is effective24/7betweenhealth facility andnext referral center(s) 21 (31%)

Existence of the health map of the geographical area is available (and displayed) 20 (29%)

Plan detailing the maintenance activities to be performed 8 (12%)

Available general inventory of all furniture and equipment 8 (12%)

Availability of electricity 24/7 (electricity, generator or solar power) 8 (12%)

Facility Management

Performance or activity reports submitted on time 32 (47%)

Financial and accounting documents (including for RBF) available and well kept (bank statements, receipts,
invoices etc.)

31 (46%)

Waste is treated and disposed properly in accordance with regulations of health care waste management
(e.g., waste pit, placental pit, incinerator)

27 (40%)

Meeting minutes or documentation available from management or governing committee meeting 24 (35%)

HMIS data analysis report for the quarter being assessed concerning priority problems 24 (35%)

Business plan exists and is up-to-date 20 (29%)

Maternal Care

All deliveries are carried out by qualified personnel 27 (40%)

Presence of proper maternity equipment (sterile clamp, maternity beds, insecticide-treated bed net) 26 (38%)

Sufficient water with antiseptic soap and liquid antiseptic in delivery room [verbatim] 24 (35%)

Weighing scale available and calibrated at zero (weight for ANC alone) 23 (34%)

Delivery room is in good condition: (1) Walls are made of solid material, are not cracked, and are plastered
and painted; (2) Cement floor is not cracked; (3) Ceiling is in good condition; (4) Windows have glass and
curtains; (5) Doors are in working condition; [Variable] Light 24/7, clean

22 (32%)

Book of the ANC (for mom) available – at least 10 [verbatim] 21 (31%)

Privacy (door or curtain) 22 (32%)

Newborn & Child Care

Vaccination (proper administration and registry) 27 (40%)

Baby weighing and height scale available and in working condition 26 (38%)

Under-5 services (EPI, growth monitoring, curative care, health promotion) are available every day (at least 5
days a week)

22 (32%)

IMCI care protocol is applied correctly 21 (30%)

Adequate supplies for child care (1% Tetracycline eye ointment; Vitamin K) 18 (26%)

Continued
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TABLE 4. Continued

Common Indicators by Service Delivery Category
No. of Checklists
(% of Total Checklists)b

Infectious Disease (e.g. HIV, Tuberculosis, Malaria)

Malaria medication in stock (Co-artemeter, Sulfadoxine/pyrimethamine, Co-trimoxazol, Quinine) 15 (22%)

Tuberculosis treatment in stock (Rifampicin, Streptomycin, Ethambutol) 14 (21%)

Correct case management of simple (uncomplicated) malaria 14 (21%)

ARI protocol correctly applied for children <5 years 13 (19%)

Well-equipped HIV counseling room ensuring privacy 13 (19%)

Correct case management of severe (complicated) malaria 12 (18%)

Knowledge of tuberculosis danger signs and criteria for referral 12 (18%)

Laboratory

Available and functional microscope 23 (34%)

Availability of parasites demonstrations (GE/FS, stools, sputum) (on laminated paper, in a color book, or
posters)

20 (29%)

Lab results are correctly recorded in the lab register and conform with the results in the patient booklet or lab
request slip

20 (29%)

Availability of a working centrifuge 18 (26%)

Waste disposal performed correctly—organic waste in a bin with lid, safety box for sharp objects available
and destroyed according to waste disposal directives

18 (26%)

Non-Communicable Diseases (NCDs)

Hypertension managed according to protocol 4 (6%)

Hypertension diagnosis correctly made 2 (3%)

Counseling materials (IEC) are available for hypertension 2 (3%)

Diabetes diagnosed correctly 2 (3%)

Diabetes protocol applied 2 (3%)

Proper screening for hypertension conducted 2 (3%)

Inpatient & Outpatient

Consultation room offers physical privacy 24 (35%)

Presence of a triage system with numbered cards or tokens to follow a cue 23 (34%)

Lighting available in every room (outpatient consultation and inpatient) 21 (31%)

Materials exams available in the consultation room and functional (e.g., thermometer, stethoscope, otoscope,
sterile gloves, weight, tongue depressor)

21 (31%)

Examination bed available 21 (31%)

Community Engagement*

List and mapping of community health workers 3 (4%)

Continued
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The justifications for the differences in alloca-
tion remains unexplained by donors and program
designers. Moreover, it is difficult to discern what
implications each payment type has on the quality
of care provided and on provider behavior. PBF
offers autonomy in quality investments through
health facility managerial teams. However, deter-
mining the amount of a quality bonus requires
knowledge of the quantity and quality score and
the application of a complex formula. The implica-
tions for variable levels of fund allocation to facili-
ties or staff and/or facility-level fiscal autonomy
and strategic investment on quality dimensions,
such as infrastructure and equipment, clinician
competency, and patient satisfaction efforts,
remains understudied.

Notably, the verification process is the most
consistent across regions, with similar teams car-
rying out the verification on quarterly schedules.
This is likely due to the availability of regional
management teams already on the government
payroll or the availability of donor-supported
NGOs contracted to undertake the verification.
This heavy reliance on regional management
teams points to a common challenge faced by
many countries—that is, the additional burden
placed on these District Health Management

Teams or equivalent regional teams to undertake
regular verification of PBF facilities on an average
of 125 indicators per facility. In addition, deploy-
ing district officials to conduct verifications could
generate a conflict with their other roles, for
example, to constructively monitor and support
providers.12 In the case of hospitals, peers may
not be effective at verification—but in some con-
texts they may be some of the few experts quali-
fied to assess quality. These issues point to the
logistical and operational constraints in which
PBF programs operate and also affirm the need
for a well-articulated theory (or set of theories) of
change for PBF.13

Moreover, results from Table 3 point to a reli-
ance on the checklist for assessment, limiting the
utility of the PBF program to effect improvements
in certain aspects of quality. Mixed modalities of
assessment can address quality of care more holis-
tically. For example, exit interviews and direct ob-
servation can inform the experience and provision
of care while provider interviews can shed light
on motivation. (Additional detail about indicator
typology and measurement can be found in a
related paper.10) Selection of assessment methods
is likely informed by trade-offs between cost and
quality of data. For instance, register and patient

TABLE 4. Continued

Common Indicators by Service Delivery Category
No. of Checklists
(% of Total Checklists)b

Pharmacy

Drugs stored properly 25 (37%)

Stock of essential drugs (paracetamol, diazepam, glucose solution, oxytocin, etc.) 18 (26%)

Pharmacy compliant with: (1) Shelves, (2) ventilated, (3) protection against direct sunlight, (4) protection
against theft

17 (25%)

Stock record cards are kept accurately 17 (25%)

No expired drugs or falsified labels 15 (22%)

Abbreviations: ANC, antenatal care; ARI, acute respiratory infection; EPI, Expanded Programme on Immunization; FS, Frottis Sanguin (for blood smear) GE,
Goutte Epaisse (for blood smear); HMIS, health management information system; IEC, information, education, and communication; IMCI, Integrated
Management of Childhood Illness; PBF, performance-based financing; RBF, results-based financing.
a Five most “common” (frequency of indicator across entire sample of checklists) indicators are listed for each service category. In the event of a tie, we
included all indicators that shared the same frequency, with the exception of community engagement (see footnote c).
b Analysis based on 68 checklists (total sample).
cOnly 1 common indicator (of 68) for community engagement was observed across 3 checklists. In 2 of the checklists, there were 15+ community engage-
ment indicators. Due to the low “commonality” of these indicators and the inability to distinguish the 5 most common indicators, we have included only the top
(most frequent) indicator for community engagement.

It is difficult to
discern what
implications
different payment
types have on the
quality of care
provided and on
provider behavior.

Usingmixed
methods to assess
quality in PBF
programs could
address quality of
caremore
holistically but
most programs
relied on
checklists.
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record reviews may be less costly, but the quality
data may vary. In Rwanda, patient record review,
verified by qualified supervisors, were considered
a valuable quality criterion, resulting in systemic
improvements in data collection, monitoring, and
supervision that contributed far more to the qual-
ity improvements than service delivery improve-
ments.14 Direct observations may yield good
quality at relatively higher cost. One potential so-
lution is to always conduct register reviews and
supplement with direct observations for a random
sample of facilities, hence maintaining this thor-
ough measurement but at a lower overall cost.
Moreover, the findings from Table 3 suggest that
more cost-effective methods of assessment may
need to be developed and/or employed such as
clinical vignettes and tablet- or smartphone-based
verification. Indeed, cost-effectiveness itself of dif-
ferent verification methods should be assessed to
inform the selection of one method over another
or a justification for using mixed methods.

There is also consistency in quality assessment
of service types. Figure 2 and Figure 3 demonstrate
a clear preference for incentivizingmaternal, new-
born, and child health services and inpatient and
outpatient services, suggesting a focus on burden
of disease (mortality and morbidity). This could
reflect homogeneity in policy priorities of the
countries or donors, including the maternal,
newborn, and child health focus of the Health
Results Innovation Trust Fund of the World
Bank, involved in these programs. Community
engagement, non-communicable diseases, and
pharmacy appear to have the fewest associated
indicators, suggesting that these may be hardest
to measure (community engagement), represent
relatively low burden of disease or surveillance in
the included countries (non-communicable dis-
eases), or hardest to effect systemic improvements
(supply chain in pharmacy) using PBF.

Our study also highlights the need for more
systematic documentation. Theoretically, PBF
should offer a wealth of data on quality of care
given the length and frequency of measurement;
however, this information remains hard to access
by all actors. For policy makers and PBF practi-
tioners, there is no comprehensive central reposi-
tory for PBF program manuals and quality tools.
The current structure of PBF manuals and quality
checklists, long documents in PDF format, is not
conducive to information sharing and aggrega-
tion, so the current state of practice has been
unknown up to this point. Performance data
from quality tools is inaccessible on a country or
health facility level, with the notable exception of

the PBF portal, which is an online platform that
displays quantity and quality data at the facility
level for select countries.15 Although the portal is
an important first step, sharing of health facility
performance per quality indicator is required to
better understand what types of quality measures
are well suited for PBF. The growing PBF
Community of Practice could be a good place to
house both programmatic documentation and
available performance data.16

While our findings shed light on the current
and past state-of-practice of addressing quality in
PBF, they raise further questions. The observed
differences in payment formula and allocation,
service types, and length of the tools call for fur-
ther examination of why each program is unique
and the justification for the differences, and most
importantly whether differences in design are
associated with differential program impacts.
Future foundational research could model the
various incentives we identified in real-life PBF
programs, also to characterize which approaches
may be most effective, at least in theory. Specific
research gaps related to program operations
include detailed performance data and the per-
centage of incentives paid based on quality,
leading to the cost-benefit to management and
providers for completing the quality tool and
investing in quality improvement measures.
There is also the black box of PBF costs; calculating
time costs to facility staff and quality-specific costs,
predominantly verification costs. These costs and
benefits should be compared with those of other
quality assessment methods that are already being
used like supportive supervision, accreditation,
and independent quality evaluations by NGOs.

CONCLUSIONS
PBF is a potentially appealing instrument to
address shortfalls in quality of care and, ulti-
mately, to help meet policy priorities at the coun-
try and global levels, including the ambitious goals
set forth in the SDGs. As our review of
32 PBF programs highlights, there is substantial
variation and complexity in how programs incor-
porate quality of care considerations. There are
differences in how quality is incorporated in the
payment formula, how many and what indicators
are included in checklists, and how they aremeas-
ured. While PBF programs should be aligned with
local conditions and they need to primarily focus
on executing payments, the heterogeneity and
similarities between programs suggests scope for
learning how these programs can more effectively

Future research
couldmodel the
various incentives
that we’ve
identified in the
PBF programs
included in this
study to
characterizewhich
approachesmay
bemost effective.

PBF is apotentially
appealing
instrument to
address shortfalls
in quality of care.
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incentivize and support providers to address gaps
in quality.11 More research and policy effort is
urgently needed to make the best use of PBF as a
targeted supply-side intervention.
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METHODOLOGY

Strategies for Optimal Implementation of Simulated Clients
for Measuring Quality of Care in Low- and Middle-Income
Countries
Anne Fitzpatrick,a Katherine Tumlinsonb

When properly implemented, use of simulated clients (“mystery clients”) can provide insight into actual
experiences of real clients and evaluate quality of care. Successful implementation calls for recruiting
mystery clients who represent the facility’s clientele, have strong recall of recent events, and are comfortable
being undercover data collectors. Developing training protocols and checklists to standardize mystery client
behavior and responses is also key.

ABSTRACT
The use of simulated clients or “mystery clients” is a data collection approach in which a study team member presents at a
health care facility or outlet pretending to be a real customer, patient, or client. Following the visit, the shopper records
her observations. The use of mystery clients can overcome challenges of obtaining accurate measures of health care qual-
ity and improve the validity of quality assessments, particularly in low- and middle-income countries. However, mystery
client studies should be carefully designed and monitored to avoid problems inherent to this data collection approach. In
this article, we discuss our experiences with the mystery client methodology in studies conducted in public- and private-
sector health facilities in Kenya and in private-sector facilities in Uganda. We identify both the benefits and the challenges
in using this methodology to guide other researchers interested in using this technique. Recruitment of appropriate mystery
clients who accurately represent the facility’s clientele, have strong recall of recent events, and are comfortable in their role
as undercover data collectors are key to successful implementation of this methodology. Additionally, developing detailed
training protocols can help ensure mystery clients behave identically and mimic real patrons accurately while short check-
lists can help ensure mystery client responses are standardized. Strict confidentiality and protocols to avoid unnecessary
exams or procedures should also be stressed during training and monitored carefully throughout the study. Despite these
challenges, researchers should consider mystery client designs to measure actual provider behavior and to supplement
self-reported provider behavior. Data from mystery client studies can provide critical insight into the quality of service
provision unavailable from other data collection methods. The unique information available from the mystery client
approach far outweighs the cost.

INTRODUCTION

Accurate data collection is essential to evaluating
potential problems in service delivery, particularly

in low-and middle-income countries. Several methodo-
logical tools can be used to gather such information,
such as facility-level surveys including provider inter-
views or the client exit interview. Another tool is the
simulated client design. In this approach, a study team
member or assistant pretends to be a real customer

(mystery shopper) or client/patient (standardized
patient)who seeks services or care according to standard-
ized prearranged scripts. During the health care visit,
the provider is unaware that the encounter is for
research purposes. Following the session, the under-
cover data collector—henceforth referred to as the
mystery client—then reports her observations to the
study team.

The mystery client methodology has been used suc-
cessfully in several studies to assess the quality of health
care delivery and identify areas for quality improve-
ment.1–3 Mystery clients are considered to be a highly
reliable and validmethod for assessing provider commu-
nication skills and behavior.4,5 Mystery clients have
been used extensively in medical education to train and
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assess the competency of doctors.6,7 This method-
ology has been used in evaluating provider behav-
ior more generally since 1985,8–10 but is currently
used less frequently than other methods such as
surveys.

Mystery clients allow insight into actual trans-
actions and experiences of real customers or
patients. By relying on data recalled by mystery
clients, this method overcomes some key concerns
with traditional structured interviews or direct
observation methods.11 For example, in direct ob-
servation, provider behavior is confounded by
patient behavior. In contrast, mystery clients are
trained to display standardized behavior, isolating
how providers respond to observationally similar
patrons. Similarly, directly observing providers
may result in them changing their behavior to-
wardwhat they believewill impress or please their
observers, in aHawthorne effect. In structured ques-
tionnaires of real patrons, theremay be a desire for
the respondent to be polite or positive toward the
provider (courtesy bias) or they may simply make
mistakes in recalling information (recall bias).12–14

In addition, patients and health care providers
may not be eager to participate in surveys—
patients may not feel well and providers may be
in a rush to deliver medicines to the patient—
resulting in response bias from refusal rates as high
as 38%.15 Finally, surveys of providers may
instead reflect their best intentions or how they
have been trained to deliver services rather than
what they actually do in practice, a phenomenon
called the “know-do gap.”16 However, mystery
client studies may present special challenges as
compared to survey or interview-based designs—
particularly in low- and middle-income countries.

In this article, we discuss our experiences from
studies conducted in Kenya and Uganda using
mystery client designs and identify lessons learned
to inform successful implementation of this
approach to assess quality of care. In Kenya,
within a sample of 19 urban public and private
health facilities, mystery clients were employed
to assess the validity of standard data collection
tools used to measure the quality of family plan-
ning service delivery in large-scale demographic
surveys17; this study revealed harmful provider
practices not detected by the standard tools.18 In
Uganda, mystery clients purchased anti-malarial
medicines at nearly 500 informal private-sector
outlets to measure counterfeit drug rates; the
study included both urban and rural areas.15 We
augment our experiences with findings and
approaches from recent research from other mys-
tery client studies.

APPROACH

Prior to the Visit: Ethical Approval
In general, the ethical issues involved will be
study-specific. Usingmystery clientsmay be classi-
fied as “deceptive research” depending on the
design details, for example, if providers are not
informed about the study and do not provide
informed consent in advance. Therefore, institu-
tional review boards (IRBs) should be consulted
and approve all protocols and activities to ensure
ethical concerns are addressed. Study team mem-
bers must be aware that they are acting as observ-
ers and must keep all experiences and data strictly
confidential both during and after study comple-
tion. Shoppers may sign non-disclosure agree-
ments as a condition of employment to enforce
the importance of confidentiality. There may also
be special challenges in observing public health
facilities due to long lines and possible political
sensitivity around the evaluation of government
facilities. For example, it may also be necessary to
obtain ethical approval from the provincial- and
district-level ministries of health. Consulting with
these agencies may also help relevant stakehold-
ers feel invested in and appreciate the results of
the study. Such buy-inmay also help prevent con-
cerns of trespassing on government property.

To avoid discontent among respondents (i.e.,
health care providers), IRBs may require principal
investigators (PIs) to disclose the study design in
advance and gain consent of providers or facility
supervisors without specifying the date of the visit
ahead of time. Alternatively, IRBs may require
debriefing providers after the transactions are
completed. IRBs may also require that, if
debriefed, providers maintain the right to have
their data withdrawn because the information
was collected by deception. If a sufficient number
of providerswithdraw as a result of forewarning or
debriefing, then the generalizability of results may
be in question—particularly if either low- or high-
quality providers differentially withdraw.

In Uganda, the IRB agreed to waive both fore-
warning and debriefing requirements. This waiver
was approved because (1) the societal benefits
exceeded potential harms to providers due to a
dearth of evidence on drug quality, and (2) the
deception itself was minor and protocol suffi-
ciently mimicked real-life interactions. Thus,
potential harm to subjects was minimal. Signing
informed consent before or after the study may
also have provided identifying information, risk-
ing confidentiality if data were compromised. By
contrast, in Kenya, the IRB required informed
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consent from all facility managers and also
required that the identity of individual providers
be kept strictly confidential to avoid negative con-
sequences for those providers offering low-quality
care.

In addition, while giving providers feedback
on results could be beneficial to improving their
service delivery, such feedback must be given in a
confidential manner that does not in any way
jeopardize their job security. In Uganda, it was
deemed likely that providers would not believe
their data were for research purposes only. Thus,
informing providers post-facto that deception had
occurred may have aroused more anger, fear, or
anxiety from providers than simply not informing
them at all. The potential harm from debriefing
was exacerbated because providers were primarily
informal-sector outlet vendors potentially in vio-
lation of legal regulations or engaged in illegal
activities.

In the Kenya study, aggregate results for the
district were presented to facility managers and
local health officials for debriefing and identifying
areas for quality improvement. However, the PI
presented only data aggregated from all 19 facili-
ties to avoid negative consequences for any partic-
ular low-performing providers or facilities.

Finally, PIs may consider whether to obtain
informedconsent frommysteryclients themselves.
Informed consent is necessary to publish charac-
teristics of shoppers such as age, gender, or educa-
tion. Although not required in the Kenya study,
this information was requested for the Uganda
study at a later date by manuscript reviewers to
determine the generalizability of results.

Prior to the Visit: Training
Recruitment and training of appropriate study
team members is essential. Although the PI may
pose as the shopper himself or herself,19 in our
view this is undesirable because the PI may sub-
consciously change the nature of the interaction
in line with preexisting hypotheses. Instead, hir-
ing mystery clients with strong recall ability can
help ensure accurate data collection. Recall ability
can be assessed during hiring by memory tests. In
addition, researchers may wish to consider an
applicant’s educational qualifications, or language
abilities, as a practical matter. In Uganda, for
example, it was deemed essential that the PI could
directly communicate in English with the study
team members. Therefore, all study team mem-
bers were required to demonstrate English read-
ing and writing ability to facilitate data collection.

As a result, the average educational levels of mys-
tery clients exceeded those of the average drug
shop clientele, potentially affecting the interpreta-
tion of results. In the Kenya study, which took
place in central Kisumu, mystery clients had to be
fluent in the local language of Dholuo to avoid
suspicion on the part of local health care pro-
viders; as such, data collectors fromNairobi willing
to reside for the duration of the study period in
Kisumu were ineligible because they spoke
Swahili, not Dholuo. PIs may additionally find it
helpful to train and hire several more study team
members than needed in the event of attrition or
illness; this was necessary in the Uganda study
but not in Kenya where data collection activities
were completed within 2 weeks.

Similarly, accurate data collection also implies
that providers are unaware the shopper is also a
research team member. For example, if mystery
clients are intended to represent a particular
income or regional group, their language, dress,
and even hairstyle must be standardized to match
the target demographic’s typical appearance. It
also will be important to remove accessories that
are correlated with wealth while conducting visits
(e.g., wedding rings, watches, and cell phones,
among others). This may be challenging; for
example, standards of dress may differ between
urban and rural areas. In situations where lan-
guage or dialect varies substantially across areas,
researchers may consider using multiple study
teams or adjusting protocol to reflect differing
norms. In the Uganda study, 2 different teams
with different local language abilities were used.
If using multiple teams is not possible, then the
PIs should alternatively consider restricting to a
more homogeneous geographic area. Finally,
depending on the script content, shoppers may
also need to appear outwardly healthy to ensure
that the providers do not get confused about
what ailment to treat.

These safeguards appear to haveworked in our
studies in Kenya and Uganda. In Uganda, during a
separate survey conducted at the same outlets that
mystery clients visited, providers reported that, on
average, they suspected the mystery client only
3% of the time.8 Although there may be concerns
that shoppers may stand out more in rural areas,
this rate did not statistically differ between urban
and rural areas. In Kenya, in only 1 visit out of
134 did a mystery client report that the provider
questioned her authenticity.

Adequate time for training study team
members—including supervisors—is also impor-
tant to ensure all shoppers follow protocols
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exactly and consistently. In our studies, mystery
clients received extensive training over 3 to 5 days
on the study protocol, including the survey
instrument, research objectives, outlet or facility
locations, transportation logistics, dress code, con-
fidentiality, and other study policies. Training
should also emphasize that shoppers should not
prompt providers in an effort to help themperform
“better.” Training periods may vary depending on
the complexities of the intervention. While our
studies used 24–40 training hours, one study
reported 250 hours of training.20

Generally,mystery clients should feel comfort-
able in their role as an “undercover” data collector;
toward this end, extensive time should be set aside
during training for role play and practice using the
datacollection instrument.Roleplayactivities con-
ducted in frontof allmystery clients canalsohelp to
ensure shopper behavior is standardized. If possi-
ble, create time to pilot test the data collection
instrument and allow the mystery clients the op-
portunity to test out their new role in a location
away from the study sites. In Uganda, pilot shop-
ping rounds were both supervised and conducted
independently, giving confidence to both shoppers
and supervisors that shoppers were prepared for
full-studydata collection.

During this time, the trainer can alsomake sure
that shoppers are interpretingandansweringques-
tions inthesamewaytoensurestandardizationand
inter-rater reliability. In bothKenya andUganda, a
short checklistwas used to help themystery clients
recall aspects of their visit and provide a standard-
ized evaluation.21Questions should be as objective
as possible toprevent speculation.

Finally, training must emphasize protocols
that protect mystery clients from harm. For
example, providers can sometimes recommend
intramuscular injections even when not clinically
indicated. Similarly, project leaders must ensure
that less obvious risks, such as taking a tempera-
ture with an unsterilized thermometer, also do
not occur. As part of their training, mystery cli-
ents need to be prepared with various culturally
appropriate and plausible strategies and answers
to avoid any procedure that could put them at
risk. In addition to physical harm, emotional
harm and stress can also be minimized by prepar-
ing answers for both expected and unexpected
questions. In Kenya, all mystery clients were
trained to use culturally appropriate excuses to
avoid unwanted services such as injections,
implantable contraception, or the intrauterine
device; excuses included telling the provider
they changed their mind or that they first needed

to ask their husband, think about it, acquire
sufficient funds, or compare with another facility.
In Uganda, shoppers were prepared to answer
questions ranging from details on the patient’s
illness to the shopper’s personal background.
Standardizing shopper answers also ensures that
providers view each shopper identically, regard-
less of what occurs during the transaction.
Conducting focus groups with real customers or
patients, interviews with local experts, or receiv-
ing support from an anthropologist may help PIs
anticipate expected questions and ensure realistic
responses in line with cultural norms. In the
Ugandan study, the exact language, translations,
and excuses used were discussed and validated
by the mystery clients during training. In
extreme circumstances where risks cannot be
sufficiently minimized or providers may not
accept refusals to treat, the research design
should be modified or a different methodology
used. For example, in any study ascertaining the
quality of service delivery around actual insertion
of an intrauterine device or the implantation or
injection of a contraceptive method, the mystery
client methodology would not be appropriate.

Planning the Visit: Sampling Frame
Building a sampling frame can also be particularly
challenging in low- and middle-income countries.
Many health care outlets lack outward signage; of-
ficial records may be incomplete; administrative
boundaries uncertain. Developing a standardized
protocol for building the sample frame of eligible
outlets and creating the study plan is important to
reduce bias and minimize unexpected events dur-
ing fieldwork. If data are to be collected more than
once from the same location, as is common in audit
study designs, study team members may create
maps of all study areas, along with a physical
descriptionof the outlets or buildings, to help them
find the same outlets again. We followed this
approach in Uganda. If ethical approvals allow,
GPS coordinates can facilitate this process. In
Uganda, we validated mapped location informa-
tion by consulting with local key informants, such
as village chiefs ormotorcycle taxi drivers, to cross-
referencegeographic details. The locationofhealth
care facilities selected for the Kenya study were
widely known to both the local population and the
data collectors,whoalso resided in thearea.

Planning the Visit: Pre-Study Visits
Even if a reliable sample frame already exists, vis-
its to study sites prior to actual data collection are
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essential for planning how clients approach a pro-
vider. Such visits can be conducted in advance by
the PI when obtaining informed consent from the
facility manager; for studies in which informed
consent has been waived, a member of the study
team can assess the location in advance of study
implementation. Pre-study visits also establish a
specific location to conduct the post-visit shopper
debriefing with the supervisor, which ideally
would occur immediately after each encounter
to ensure accurate recall. Establishing a meeting
point location also gives shoppers confidence
that their supervisors are close by if any compli-
cations arise. If debriefing is done orally or with
qualitative methods—which can capture addi-
tional interesting and important details of the
transaction—then identifying quiet areas where
confidential discussions can occur is of additional
importance.

During the Visit: Standardized Shopper
Behavior
During thevisit, all shopper behavior—fromwords
spoken to shopper demeanor—should be com-
pletelystandardizedtobeabletomakecomparisons
across providers or visits. Ensuring data are col-
lected according to guidelines over time requires
ongoing effort and close monitoring. In both
Kenya and Uganda, we reviewed protocol and
common responses to questions during daily team
meetings toensureconsistencyover timeandallow
for a discussion of how shoppers were feeling. In
our studies, supervisors conducted audits and
additional checks to ensure that the correct facili-
ties were visited, while being careful not to com-
promise the mystery client’s covert status.

During the Visit: Collecting Data on Prices
Prices for services or products in developing coun-
tries are often not posted and receipts are uncom-
mon. If the research design requires shoppers to
make financial payments, then developing strat-
egies to ensure shoppers honestly and correctly
report prices is of utmost importance. One option
is to trust study team members to honestly report
the prices they paid and allow them to bargain for
the best price in an effort to balance minimizing
study costs with gaining insight to true client
experiences. While common in studies of bargain-
ing, this type of protocol could be expensive and
may still lead to incorrect data if shoppers switch
to cheaper treatments (without notifying the
study team). Our approach in both Kenya and
Uganda was to instead have multiple shoppers

visit the same outlet or facility; this created
the impression that the study team could cross-
reference prices between shoppers, even though
in Uganda, measuring price differences between
shoppers at the same provider was the outcome
of interest. Researchers considering this approach
should ideally have visits conducted by different
shoppers several hours (or even days) apart.
Multiple visits to the same provider, facility, or
outlet are typically feasible but may be difficult if
the provider is frequently absent from work or if
the facility or outlet has limited operating hours.
On occasion, official hours of operation may differ
from actual hours.

Similarly, clear protocols and rules need to be
established if shoppers are to conduct financial
transactions. In Uganda, we set a budget of
10,000 UGX (Ugandan shillings) per transaction.
The bills used were in small denominations of
used-looking money to minimize the likelihood
that providers lacked adequate change to com-
plete a transaction and ensure that the shopper
remained inconspicuous. The money was placed
in an envelope with the shop and transaction ID
labeled on the outside. After the transaction, the
shoppers returned the balance to the envelope
and accounts reconciled with the price paid. If
shoppers required additional funds for a purchase,
they were required to return to supervisors.
Shoppers were not allowed to use their own
money under any circumstances. Separate funds
and budgetswere used for transportation expendi-
tures. Similar procedures were observed in Kenya.

In addition, collecting data from real custom-
ers, or drug pricing data from vendors, may pro-
vide better data and allow for cross-referencing of
price data. Additional data collection can also val-
idate assumptions of the experimental design. In
the Ugandan context, collecting additional data
from real customers validated the assertion that
mystery clients behaved similarly to real custom-
ers. Another mystery client study examined
whether providers altered drug prices or quality
if they perceived customers to be of different
income levels. To validate provider impressions
of shopper income levels, the researchers took
daily photographs of shopper outfits that were
then evaluated by real customers to test whether
mystery clients’ appearance reasonably repre-
sented socioeconomic status.22

Changing Study Protocols and Rules
Developing good communication is important to
ensuring study team members perform as
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directed. However, listening to concerns of shop-
pers implies possibly adapting protocol and rules
accordingly. For example, during the pilot for the
Uganda study, shoppers reported difficulty in
understanding the debriefing instrument. As a
result, prior to the full study, the debriefing check-
list was shortened from 46 items to 18 items and
reorganized. In another example, in Uganda it
became clear that the bargaining protocol was dif-
ficult to enforce; shoppers wereworried theywere
not getting a “good price” because the protocol
limited them to 3 rounds of bargaining. Thus,
the protocol was simplified and shoppers were
allowed to act as they normally would in a bar-
gaining situation with unlimited rounds of bar-
gaining. In Kenya, mystery clients sometimes
needed an additional day to collect data on pro-
viders with high rates of absenteeism. Other
examples of modifications include altering the
dress code in urban areas to reflect shopper con-
cerns that their appearance did not reflect local
norms.

CONCLUSION
In summary, the use of mystery clients offers a
uniqueandcriticalopportunity toaccuratelymeas-
ure the quality of service provision. When select-
ingmystery clients, it is important to choosepeople
who will present realistically and have excellent
recall. In addition, careful attention should be
paid to strategies that allow mystery clients to feel
comfortable in their role and to prevent unwanted
exams or procedures. Researchers should appreci-
ate details of data collection and listen to concerns
of their team members. Despite these challenges,
the unique information available from this type of
methodology far outweighs the cost.
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METHODOLOGY

Preventing Peer Violence Against Children: Methods and
Baseline Data of a Cluster Randomized Controlled Trial
in Pakistan

Judith McFarlane,a Rozina Karmaliani,b Hussain Maqbool Ahmed Khuwaja,b Saleema Gulzar,b

Rozina Somani,b Tazeen Saeed Ali,b Yasmeen H Somani,b Shireen Shehzad Bhamani,b Ryan D Krone,c

Rene M Paulson,c Atta Muhammad,d Rachel Jewkese

Peer violence was remarkably high at baseline. Among urban public school students, 94% of 6th-grade
boys and 85% of girls reported being victimized by peers in the last 4 weeks. And 85% of boys and 66% of
girls reported perpetrating such violence. Boys scored worse on a number of mental health measures.
A cluster RCT is underway to evaluate a well-established school-based intervention using sports and games
to reduce peer violence.

ABSTRACT
Background: Violence against and among children is a global public health problem that annually affects 50% of youth
worldwide with major impacts on child development, education, and health including increased probability of major
causes of morbidity and mortality in adulthood. It is also associated with the experience of and perpetration of later vio-
lence against women. The aim of this article is to describe the intervention, study design, methods, and baseline findings
of a cluster randomized controlled trial underway in Pakistan to evaluate a school-based play intervention aiming to
reduce peer violence and enhance mental health.
Methods: A cluster randomized controlled design is being conducted with boys and girls in grade 6 in 40 schools in
Hyderabad, Pakistan, over a period of 2 years. The Multidimensional Peer-Victimization and Peer Perpetration Scales and
the Children’s Depression Inventory 2 (CDI 2) are being used to measure the primary outcomes while investigator-derived
scales are being used to assess domestic violence within the family. Specifics of the intervention, field logistics, ethical, and
fidelity management issues employed to test the program’s impact on school age youth in a volatile and politically unsta-
ble country form this report.
Baseline Results: A total of 1,752 school-age youth were enrolled and interviewed at baseline. Over the preceding
4 weeks, 94% of the boys and 85% of the girls reported 1 or more occurrences of victimization, and 85% of the boys and
66% of the girls reported 1 or more acts of perpetration. Boys reported more depression compared with girls, as well as
higher negative mood and self-esteem scores and more interpersonal and emotional problems.
Interpretation: Globally, prevalence of youth violence perpetration and victimization is high and associated with poor
physical and emotional health. Applying a randomized controlled design to evaluate a peer violence prevention program
built on a firm infrastructure and that is ready for scale-up and sustainability will make an important contribution to iden-
tifying evidence-informed interventions that can reduce youth victimization and perpetration.

Violence against children is a global public health
problem, affecting 50% of youth worldwide each

year.1 It takes many different forms, of which violence
among children (also known as peer violence or bully-
ing) and violence by caregivers against children (includ-
ing child sexual and physical abuse) are the most
commonly described. Most research comes from high-
income countries, but in recent years there has been
an increasing focus on documenting and developing
responses to the problem in a more global context, led
in particular by Together For Girls, a public-private
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partnership of several U.S. Government agencies
and 5 United Nations (UN) partners headed by
the United Nations Children’s Fund (UNICEF).2

Violence against children violates children’s
human rights and impacts their education, qual-
ity of life, and mental health and dramatically
increases the probability of major causes of
morbidity and mortality in adulthood.3–5 Fur-
thermore, violence experienced by children or
perpetrated by children is associated with experi-
ence of and perpetration of later violence
against women, as well as other adult violence,
and impacts children’s ability to reach their full
social and economic potential in adulthood.5

The 2030 Agenda for Sustainable Development6

highlights the importance of securing youth safety
for global development by requiring the preven-
tionof all forms of violence against children,which
is further endorsed by the UN report on violence
prevention.7

Evidence demonstrates that drivers of violence
against children are found at different levels of the
socioecological model within the child, family,
community/school, and society.8 In the area of
prevention of youth peer violence, which is the
focus of this article, interventions have largely
been school-based (with or without involve-
ment of families) or skills/cognitive behavior
modification-based, and some have included
work on focal groups, such as bystander behavior.9

The theoretical basis for school-wide interventions
startswith the view that a school itself is an ecosys-
tem. The logic for this ecological approach is partic-
ularly strong for most peer violence occurs when

traveling to or from school or in the school.
Within the school, behaviors and attitudes are
influenced by psychological and social factors
within or related to the child; attitudes, behaviors,
and lessons within the peer environment and con-
veyed through the teachers and principal; and the
broader school policy and social context that
includes formal policies, management style, and
attitudes toward the use of violence. A recent sys-
tematic review identified 17 published random-
ized controlled trials (RCTs) of interventions to
prevent peer violence, all of which were con-
ducted in Australia, Europe, or the United
States.9 In general, whole-school interventions
have been shown to be more successful than
focused interventions.

This article describes the methods of an evalu-
ation that is being undertaken as part of the "What
Works to Prevent Violence?" global program,10

funded by the UK Department for International
Development (DFID). The initiative seeks to learn
what works to prevent violence against women
and girls in low- and medium-resourced coun-
tries. The program held a competitive grant pro-
cess that sought to identify ongoing violence
prevention initiatives located in Africa, Asia, and
the Middle East that were already being delivered
at scale or had good potential for scale-up and sus-
tainability but had never been rigorously eval-
uated. One such program selected, which forms
the focus of this research, is "The Positive Child
and Youth Development" program of the Right
To Play11 Pakistan office.

Right To Play is an international NGO that has
worked with more than a million children in
20 countries using the transformative power of
play to build essential life skills, enhance school
retention, and prevent violence among children.
Specific to violence prevention, the Right To Play
objectives posit a change in social norms that con-
tribute to violence against women and girls, espe-
cially attitudes that support gender inequities and
subordination of girls and women. Additionally,
the program aims to empower girls and boys to
prevent interpersonal violence and simultane-
ously build the capacity of schools, teachers, edu-
cation departments, and communities to reduce
violence against women and girls. Right To Play is
operating in many countries but has not previ-
ously been evaluated with an RCT.

Right To Play’s Positive Child and Youth
Development program in Pakistan includes games
and activities from the manual Red Ball Child
Play that focus on 4 areas of youth develop-
ment, including physical, cognitive, social, and

Students in Pakistan engage in the Right To Play curriculum through games
and activities twice weekly.

This article
describes the
methods of an
evaluation
underway to
assess the
effectiveness of a
peer violence
prevention
initiative.
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emotional components.11 These structured activ-
ities, designed to help children and adolescents
improve their confidence, resilience, and critical
thinking, were developed by a team of experts
including educationists, athletes, teacher-trainers,
and psychologists. All the games were designed to
meet specific learning outcomes for particular age
groups of children, and then these games are com-
piled in the form of manuals. The games can be
modified at the field level. For example, a game
can be modified according to setting and environ-
ment to include a child with a disability.

These Red Ball Child Play and youth develop-
ment activities are integrated into the school
schedule through a 35–40-minute time period
twice weekly. A monthly schedule for each game
session is discussed within Right To Play’s imple-
mentation team, the school head, and teachers.
Depending on the need of the school or curricu-
lum outcome, a game is selected and children are
engaged in it by the Right To Play coach and/or
teacher during these periods. For community-
based programs, a mutually agreed upon timeslot
is allocated to conduct these games at community
settings. The Positive Child and Youth Develop-
ment program has been delivered to more than
200,000children inPakistan.

This article outlines the methodology, issues,
concerns, and essential processes of a cluster RCT
to test impact on violence prevention outcomes of
the Positive Youth and Child Development pro-
gram that is being delivered to low-resourced
children in public, urban school settings in
Hyderabad, Sindh province, Pakistan.

METHODS

Study Purpose and Objectives
The primary objective of this RCT is to determine
whether exposure to sport and play as practiced
by Right To Play’s intervention is effective in
reducing experience and perpetration of violence
among children and enhancing mental health
among boys and girls in grade 6. The secondary
objectives are to determine whether the exposure
to the intervention is effective in improving school
performance and attendance, reducing exposure
to violence at home and corporal punishment at
school, and changing gender attitudes, including
attitudes toward violence, among boys and girls
in grade 6.

Study Design
The study used a cluster RCT design with 2 arms.
The intervention arm is receiving the full Positive

Child and Youth Development program of Right
To Play delivered over 2 years, beginning in
January 2016 and ending in December 2017,
while the control arm receives regular schooling.

Population and Setting
The study is set among 6th graders in 40 public
schools in Hyderabad, Sindh province, Pakistan.
We chose Sindh province for ease of access for
the research team and because Right To Play has
been active there for some years. Hyderabad is an
accessible city (3 hours’ drive from Karachi,
Pakistan), large enough to give the requisite num-
ber of clusters for the study, and one in which
Right To Play had not previously worked.

We selected the 6th grade for several reasons.
Peak school-age perpetration and victimization
occurs between the ages of 13 to 15 years.12

Therefore, to prevent violence, an intervention is
required during the pre-teenage years. In Pakistan,
middle school includes grades 6–8, and so children
recruited in 6th grade theoretically would be fol-
lowed fairly easily for the 2 years of the trial, before
leaving school completely or, if fortunate, entering
a high school. Thus, we focused on initiating the
interventionwith11–12-year-olds in the6thgrade
and continuing through the 8th grade for maxi-
mum prevention impact. Public schools were
selected to increase potential scale-up and integra-
tion of Right To Play’s intervention, if proven
effective, into the public, government-sponsored
systemof education inPakistan.

Access to the schools for the research was
given at 2 levels of educational administration:
each individual school head Master or Mistress
and the district-level administrator. We needed
40 fairly homogenous schools from which to ran-
domize that met the criteria of having a play area
where the program could be implemented and
with school directors who were willing to partici-
pate and commit time during the school day, twice
a week, to the intervention sessions.We identified
50 gender-specific schools that met all criteria
and were willing to participate. We visited each
school to assess willingness to participate, exam-
ine school facilities to assess a safe play area, and
collect information on school attendance to
ensure an adequate cluster sample size of youth
from each school.

Inclusion criteria for schools were thus to be
single-gender public secondary schools with an
outside playground or indoor space in which
games could be played, and to have 35 or more
students in the grade-6 class who would give

Peak school-age
perpetration and
victimization
occurs between
the ages of 13 to
15 years, so
interventions to
prevent peer
violence should
start during the
pre-teens.
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consent to participate. To reduce contamination
between arms, if there were more than 40 eligible
schools we included only schools that were more
than 1 kilometer away from the nearest other
included school of that gender.

The inclusion criteria for children were that
they be students in grade 6 in selected schools,
obtain consent for the study from their parents,
and agree to participate themselves. The youth
needed to read the national language Urdu or pro-
vincial languageSindhi competently, so they could
self-complete the questionnaire. Where schools
had fewer than 50 children in a grade-6 class, we
approached all grade-6 classes to be in the study
and accepted children who gave consent. If there
weremore than 50 grade-6 children,we randomly
selected a grade-6 section (or 2 grade-6 sections) at
the school to get a number as close as possible to
35 to invite for the study. All the children in grade
6 receive the intervention, but not all are part of
the research.

Power Analysis and Sample Size
The study has 3 primary outcomes: themean score
on a scale measuring victimization of violence
among children over the past 4 weeks; the
mean score on a scale measuring perpetration of
violence among children over the past 4 weeks;
and the mean score on a scale measuring self-
reported child depression over the past 2 weeks.
All outcomes will be measured at 24 months
post-baseline. We recognize that in the past pri-
mary outcomes have tended to be more narrowly
defined as single measures, but there is a well-
established precedent when evaluating interven-
tions that seek to achieve multiple results that are
equally important to select a small number of
primary outcomes.13–16

A cluster RCT was required for intervention
testing at the school level. A literature review
revealed a small expected effect size of 0.2 differ-
ence between the mean scores of youth peer
victimization and perpetration scores between
intervention and control arm schools, following
effective violence prevention interventions.17

A priori power analysis was conducted to deter-
mine the minimum sample size and cluster sizes
required to find significance with power set at
0.80, an alpha level of 0.05, and a small effect
size of 0.20 (f).18 Based on the analysis, it was
determined that a minimum of 25 students per
school and 20 schools per treatment and control
groups were required to ensure adequate power
for a hierarchical linear model.19

This sample and cluster size is adequate for
binary and continuous dependent measures.
Schools were randomly selected and then ran-
domly assigned to either the treatment or con-
trol group. Since schools are segregated by
gender, we needed 20 schools in the interven-
tion group (10 boys’ schools and 10 girls’
schools) and 20 schools in the control group
(10 boys’ schools and 10 girls’ schools).
Student data were needed on a minimum of
1,000 students, 25 youths in each school, col-
lected across 40 schools and measured yearly
for 3 consecutive years to compose baseline,
12-month outcomes, and 24-month outcomes.

We learned about 20% to 30% of 12-year-old
youth drop out from school, usually to marry,
migrate, or join the labor force, and would there-
fore be unavailable to complete a 2-year study.
Allowing for up to 40% attrition, we added amin-
imum cluster size of 35 youth per school for amin-
imum sample size of 1,400.

The Positive Child and Youth
Development Program
The intervention is being delivered to all children
in the selected schools, even though not all stu-
dents are included in the research. This is in
keeping with a whole-school approach and best
practices with regard to school interventions.9

Although the approach of using the transforma-
tive power of play has not been one that has been
previously evaluated, the intervention could be
classified as belonging to the family of interven-
tions that seek to more generally build social and
emotional capabilities in children (such as the
Positive Action Program20), rather than focusing
on addressing bullying per se and establishing bul-
lying policies (an example of the latter being the
KiVa programme21). Interventions within both of
these categories, especially Positive Action and
KiVa, have been shown to be effective, but they
have not been rigorously evaluated in a setting
akin to Pakistan.

Male and female coaches deliver the interven-
tion. Criteria for coach selection include comple-
tion of an intermediate education, previous
experience in working with children, a passion
and willingness to participate in Right To Play’s
training, a positive attitude toward child protec-
tion, and living in relatively close proximity to
the school where the coaches will work. The latter
is advised due to scarcity and unpredictability of
available public transportation. Coaches and pro-
ject staff meet twice a month for discussion of

The study assesses
outcomes at
3 levels: peer
victimization, peer
perpetration, and
child depression.
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issues and challenges and further training if
appropriate. Coaches are also trained to identify
and mentor junior youth leaders in the schools.

The intervention for the youth follows the
age-specific Red Ball Child Play manual. For the
age group of the study participants, there are
103 learning games (activities) in the manual,
whichwill be imparted over 2-years’ time through
130 learning sessions. The sessions are organized
into 5 thematic groups (known as balls) (Table 1).
Red Mind Ball games are designed to enhance
concentration skills among children and develop
organizational skills, which help children to learn
strategic thinking. Games in the Black Body Ball
focus on physical development, while games with
the Yellow Spirit Ball are designed to develop pos-
itive emotions, self-confidence, and hope, and to
overcome negative emotions. Blue Peace Ball
games are designed to promote positive emotions
and control negative emotions to build healthier
personalities of children. Finally, Green Health
Ball games are designed to sensitize and educate
children about well-being by providing knowl-
edge and strategies to ensure good hygiene. The
play-based learning activities are offered twice a
week during 40-minute sessions by the coaches,
who follow a curriculum of games and

discussions. Each 40-minute session includes
time for the students to participant in the play-
based activity and then discuss to reflect, connect,
and apply the content. For examples of games and
discussion formats from the Blue Peace Ball and
Yellow Spirit Ball, see the supplementary
material.

The games are designed for play with fairly ba-
sic equipment. Further, most can be played in an
indoor room, which is a requirement in some
schools for girls and essential at some times of
year due to heat. However, all the schools
included in the study have some form of outside
area inwhich the games can be played. This ranges
in practice from a large interior courtyard to a rel-
atively small walled space on the roof of a school.
Initially the games are led by the trained coaches
and later by junior leaders selected from among
the children. Junior leaders are given leadership
training, and they participate as assistants to the
coaches, for example, by leading warm-up exer-
cises. Sixty junior leaders (30 boys and 30 girls)
were trained in accordance with Right To Play’s
Junior Leader Facilitation Toolkit.

Right To Play’s intervention goes well beyond
the Red Ball Child Play manual in its efforts to pro-
vide change through holistic engagement. There

TABLE 1. Development and Skill-Building Areas Addressed by the Red Ball Child Play Activities by
“Ball” Thematic Groups

Ball Name Symbol Development Areas Skill-Building Areas 
Red Mind 

 

Thinking and 
Intellectual 
Development 

Awareness, Percep�on, Concentra�on, Memory, 
Insight, Understanding, Learning, Numeracy, 
Literacy, Knowledge, Strategy, Organiza�on 

Black Body 

 

Physical 
Development 

The Senses, Aerobic Capacity, Strength, Flexibility, 
Coordina�on, Development of Healthy Lungs, 
Bones, Muscles and Heart

Yellow 
Spirit 

 

Feelings and 
Emo�onal 
Development 

Self-Esteem, Op�mism, Fear, Hope, Security, 
Humor, Coping Skills, Self-Expression, Expression 
of Posi�ve and Nega�ve Emo�ons 

Blue Peace 

 

Rela�onships and 
Social Development 

Communica�on, Coopera�on, Teamwork, 
Leadership, Empathy, Trust, Rela�onships With 
Peers, Family, and Community 

Green 
Health 

 

Development of a 
State of Well-Being 

Dangers of Drugs and Infec�ous Diseases, Dealing 
With Aches, Pains, and Strains, Importance of 
Physical Ac�vity, Hygiene, Diet, Sleep and Healthy 
Environment 
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are also sports tournaments and thematic Play
Days (for example, focused on the theme of "Stop
Violence") held several times a year (each
attended by about 400 people), and parents are
invited to engage in these events. They serve to
increase the visibility, in particular, of girls’
engagement in sport. There is also selection of
youth ambassadors (10 girls and 10 boys) for
training on community sensitization and mobili-
zation to prevent violence against women and
girls. Youth ambassadors are the volunteer youth
from the local communities who are passionate
about bringing positive change in their commun-
ities and becoming active change-makers. They
are provided with mentorship and leadership
training by Right To Play in order to strengthen
them in skills of leadership, gender equality, com-
munication, action planning, team work, and the
role of sport and play for youth development.
After attending the training, these youth ambassa-
dors go back to their communities, identify press-
ing challenges, and implement small-scale
projects to tackle the ground-level issues, such as
making safe areas for play.

In addition, Right To Play has a network of
community groups and holds quarterly awareness
sessions with them, including parents, on child
rights, gender equality, and positive discipline.
Further, there is training of teachers on Right To
Play's foundational resources, positive disciplin-
ing, and gender and child protection in order to
create a safer environment in and around schools.
For example, midway through the first year of the
intervention, 2 summer camps were held (1 camp
for boys and 1 camp for girls) with the theme
"Inclusion, Friendship, Equality, and Peace."
Right To Play worked closely with the District

Education Office who participated in the event
alongside teachers, parents, and local community-
based organizations. More than 200 children aged
11–14 years (50% girls) attended the camps.

The activities of Right To Play to which
research participants will be exposedwill continue
on an ongoing basis between the start of grades
6 until the endline assessment. At that point, the
intervention will then be delivered to control arm
schools.

Logistics of Randomization
A public randomization of intervention and con-
trol schools was conducted to build trust and
increase transparency of the research project. We
invited all officials in the school district to the
draw and gave them time to introduce themselves,
their role, and name their school and location. We
then followed the presentations with the public
random draw. All schools signed an agreement of
participation. Understanding all schools might
desire the intervention, we offered 6 months of
the intervention to all control schools following
the final outcome measures. Further, we miti-
gated the disappointment of being a control arm
school by offering control schools a water tank as
an incentive. We chose this after consulting with
school partners and parents and learning that all
public schools in the area had a pressing need for
potable water. Many schools did not have a water
tank, resulting in dehydration among some youth
who could not bring their own drinking water to
school and the frequent need to dismiss school
early due to lack of potable water.

Instruments
Instruments were selected following data analysis
for the formative phase and in alignment with the
primary outcomes of reducing youth perpetration
and victimization and the secondary outcome of
improving child mental health. Toward this end,
we chose Multidimensional Peer-Victimization
and Peer Perpetration Scales22 and the Children’s
Depression Inventory 2 (CDI 2).23 For food secu-
rity, gender attitudes, and family life, investigator-
initiated questionnaires were developed. Table 2
presents a descriptionof all instruments used along
with coefficient alpha. All instruments were
forward-translated from English to Urdu and
Sindhi. People who had not seen the English
questionnaire and had not participated in the
forwardtranslation independentlyback-translated
the instruments. Discrepancies were discussed

The Right To Play intervention in Pakistan encouraged girls’ engagement in
sports by holding tournaments and community events.

The school-based
intervention also
engages parents
and the
community at
large through
tournaments,
events, and other
activities.
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TABLE 2. Instruments to Measure Primary and Secondary Outcomes of the School-Based Positive Youth and Child
Development Program, Hyderabad, Pakistan

Scale/Assessment Characteristics Alpha for Present Study

School Victimization and Perpetration

Multidimensional Peer-
Victimization Scale22

16-item measure with 4 subscales assessing
physical and verbal victimization, social manip-
ulation, and property attacks.
Point values are assigned to responses: never=0;
once=1; a few times=2; many times=3. Scale
scores summed to a possible range of 0 to 48.

� Peer victimization overall=0.873
� Physical=0.673
� Verbal=0.642
� Social manipulate=0.696
� Property attacks=0.658

Peer Perpetration Scale22 16-item measure with 4 subscales assessing
physical and verbal perpetration, social manip-
ulation, and property attacks.
Point values are assigned to responses:
never=0; once=1; a few times=2; many
times=3. Scale scores summed to a possible
range of 0 to 48.

� Peer perpetration overall=0.890
� Physical=0.733
� Verbal=0.696
� Social manipulate=0.723
� Property attacks=0.716

Location and Impact of Victimization

Peer Victimization Location and
Perpetrator Characteristics Scale

6 items on frequency of victimization in loca-
tions, i.e., inside or outside of school.
3 items on characteristics of perpetrator, i.e.,
older or more powerful.
Point values are assigned to responses: never=0;
once=1; a few times=2; many times=3.

These items were not considered a sub-
scale and alpha was not calculated.

Peer Victimization Impact 6 items on frequency of impact of peer victim-
ization, i.e. feeling sick, not able to study.
Point values are assigned to responses: never=0;
once=1; a few times=2; many times=3. Scale
scores summed to a possible range of 0 to 18 for
impact of victimization.

Impact of victimization=0.603

Child Mental Health

Children’s Depression Inventory 2
(CDI 2) 23

28-item self-report questionnaire to assess the
severity of current or recent (last 2 weeks)
depressive symptoms.
Response options are rated on a 3-point scale
as: 0=no symptom; 1=mild symptom; 2=definite
symptom. Scale scores range from 0 to 56.

Alpha=0.725

Investigator-Derived Questions

Corporal Punishment at School 6 items on the frequency (i.e., never, once, 2–3
times, or 4 or more times) the youth was pun-
ished by a teacher (i.e., slapped, hit or beaten,
made to run, kneel or stand).
Scale scores range from 0 to 24.

Alpha=0.758

Parent Fighting 3 items on frequency (i.e., never, once, 2–3
times, or 4 or more times) child witnessed parent
fighting, including father violence against the
mother, father violence against other adults,
mother violence against other family members.

These items were not considered a sub-
scale and alpha was not calculated.

Continued
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between the translators and resolved until lan-
guage agreementwas reached.

Procedures
Pilot Testing
Following review and approval by the Ethical
Review Committee of Aga Khan University and
the Ethics Committee of the Medical Research
Council of South Africa, we collaborated with
Right To Play organization to identify fairly demo-
graphically homogenous public schools for girls
and boys, who were ages 11–12 years and in the
6th grade, who would be receptive to pilot testing
the instruments. The schools also had to be in a
school district geographically distant from the
main study site to avoid any potential for contam-
ination. Schools with receptive school directors
and willing teachers were identified. Children in
the segregated girls’ and boys’ schools were given
parental consent forms, which when returned
with parent consent enabled the researchers to
obtain assent from the youth. Over 90% of the

parents signed consent forms and all youth
assented to the questionnaire.

The instruments were tested among 124 youth
attending the 6th grade who were between ages
11 and 12. The instruments were intended to be
self-administered using a paper-and-pencil ver-
sion. Although the instruments were written to a
6th grade reading level, many children had diffi-
culty reading the questionnaires. Consequently,
the researchers read each question, resulting in a
2.5-hour administration period. The question-
naires were revised to reduce their length, and
the interview protocol was revised so that ques-
tionnaires could be self-completed but with inter-
viewer assistance by reading the questions aloud.
This enabled the questionnaires to be completed
within an hour.

Data Collection
Data were collected at baseline during November
and December 2015 and will also be collected
12monthsafterbaseline(midpoint)and24months
after baseline (endline). Data collection for the

TABLE 2. Continued

Scale/Assessment Characteristics Alpha for Present Study

Child Attitudes Toward Child
Punishment

5 items that assess child agreement (i.e., strongly
agree, agree, disagree, and strongly disagree)
with events that deserve child punishment, such
as disobeying parents and misbehaving at
school.
Scale scores range from 0 to 15.

Alpha=0.653

Child Attitudes Toward Gender
Norms and Women’s Participation

13 items that assesses child agreement (i.e.,
strongly agree, agree, disagree, and strongly
disagree) with gender norms, such as girls going
to school, wives obeying husbands, husbands’
right to punish wives, and women’s participation
in social events and employment.
Scale scores range from 0 to 39.

Alpha=0.738

Child Physical Punishment at Home 2 items to assess parental physical punishment
frequency (i.e., never, once, 2–3 times, 4 or
more times) and severity to the child at home.

Due to only 2 items, coefficient alpha was
not determined.

Family Life 9 items that assess food security, parent literacy,
and home assets, such as electricity and water.

Due to many of the items having a dissim-
ilar metric and dichotomous responses,
coefficient alpha was not determined.

Early Marriage 3 items that assess if the child has been promised
inmarriageandageofmarriageofolder siblings.

Due to only 2 items having a similar met-
ric, coefficient alpha was not determined.

Child School Performance 7 items that assess academic performance (i.e.,
below average, average, above average), num-
ber of absences from school, and reasons for
absences.

Alpha=0.642, for the 4 academic per-
formance items that had a similar metric.
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40 schools, with 1 facilitator who read each ques-
tion to a group of 4 children, required a team of
40 data collectors, each of whom was bilingual in
the national language of Urdu and the local district
languageof Sindhi.

Baseline data collection for the 40 schools was
completed over a 60-day period, following receipt
of parental informed consent and child assent. For
the 40 schools, we sent home a total of 2,486 pa-
rental consent forms and received 1,858 affirmed
parent consents for a return rate of 75%. Of the
1,858 forms signed and returned by the parents,
1,767 children assented for a rate of 95%. In gen-
eral, more parents of girls consented than parents
of boys (79% compared with 70%, respectively).
A total of 1,752 youth questionnaires were com-
pleted and entered into an SPSS database.

Contact List for Retention
Integral to any longitudinal study is participant
retention. To minimize attrition, a contact list was
formed following a protocol for retaining abused
women.24 In addition to the home address, chil-
dren were asked for parent and relative names
and phone numbers so they could be contacted if
they were not attending school at the time of the
follow-up interviews. Participant contact details
are kept under lock and key in the research office
and have not been entered into a computer. Thus,
there is no electronic way of connecting partici-
pant information and questionnaire responses.

Our protocol for tracking loss to follow-up is
that if children are unavailable for the 12-month
or 24-month follow-up interview, we will try to
learn why. First, we will ask the teacher if the
unavailable children are currently absent but nor-
mally present at school. If teachers respond that
the children are usually present, we will make up
to 3 return visits to the school to complete missing
interviews. If we are unable to find the children af-
ter 3 visits, we will note the children as absent but
still in school. If children are not in school, we will
need to determine if the absence is due tomarriage
or wedding preparations, whether the children
are now out of school or have transferred to
another school, or whether there is another rea-
son, such as loss of interest or refusal to attend
school due to violence. To discover the reason,
we will first ask the teacher and then ask the rela-
tives or neighbors, named on the tracking form. If
all strategies fail, we will visit the children’s home
to ask their parents.

Intervention Fidelity Monitoring
The primary responsibility for monitoring the fi-
delity of the intervention delivery rests with the
intervention organization, Right To Play. To
ensure fidelity, Right To Play monitors logs that
record the dates a coach goes to a school, the
game(s) played with grade 6 students, and the
number of children from grade 6 participating in
the intervention. This information is reported
quarterly. The information is compared with the
planned intervention delivery schedule and devi-
ations flagged and sent to Right To Play for
correction.

The research team is also conducting spot
checks on the fidelity logs to ensure accuracy.
Two research staff members are visiting each
intervention school monthly on a randomly cho-
sen day and independently collecting data on the
work in the school over the previous month,
including the number of days coaches came and
the games played. To collect this information,
research staff talk to a teacher and 3 randomly
chosen grade-6 pupils.

Health and Personal Safety Protocols
Potable water and basic sanitation are major chal-
lenges in Pakistan. The geographic area of the
40 schools is located in an arid and very hot area,
where temperatures of 49°C (120°F) are common.
Clean drinking water and toilets are scarce at the
public schools. Additionally, the journey from
the University where the researchers work to the
intervention schools is 3 hours each way with
meager facilities forwater and sanitation in transit,
requiring the researchers to transport ample pota-
ble water, food, and emergency supplies for the
6-hour road journey and 6- to 8-hour work day
at the schools. The 12- to 14-hour workday
requires us to maintain close vigilance on hydra-
tion and fatigue level of all personnel.

For optimum safety, we follow the University
safety protocol, which requires registering each
trip with the University Department of Safety
that assesses the level of terrorism daily and
authorizes (or denies) each trip. It is not uncom-
mon to plan and prepare for a data collection day
only to be denied travel authorization, which
requires cancellation with data collectors, schools,
and community partners. Close adherence to
health and safety was maintained throughout
baseline data collection. We experienced no
threats or known risks to personal safety and all
staff remained hydrated.
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Ethics
As mentioned previously, the Ethical Review
Committee of Aga Khan University and the
Ethics Committee of the Medical Research
Council of South Africa approved this study.
We used a multi-layer consent process. Each
school principal was given an information sheet
and asked to give written consent to the
school’s participation, including the randomiza-
tion process.

Following school selection and consent from
the principal, the research team met with the
teachers at the school and established a day to
send notices home with selected students regard-
ing the parent’s consent for child participation.
Students were asked to submit their parent con-
sent forms prior to participation. Many parents
were illiterate, but previous research from Aga
Khan University has shown that there is usually a
relative living in the home who is literate to grade
7–8 and can read an information sheet to parents
and help them sign consent. In addition,when dis-
tributing the informed consent forms to children,
the forms were reviewed with the children to
ensure the child could assist with reading. The
researchers acknowledge this as a limitation and
not ideal. However, our resources prohibited indi-
vidual home visits to read the consent forms to
parents or to use audio-recorded devices to be
taken to the home due to safety concerns. After
sufficient parental consent forms were received
for a school, the research team placed the students
with parental consent in a room and provided in-
formation to enable written consent to be given by
the grade-6 students. Consenting students were
asked to complete the tracking form and then
the questionnaire. All participants are given
study codes and only these are used on the
questionnaires.

We recognize that the area of research on vio-
lence can generate an emotional response from
research participants, possibly as a result of recall-
ing their experiences of violence. Field staff
was trained to provide immediate emotional sup-
port, and we provided back-up counseling from a
psychologist if needed. The research protocol
stated that should emotional responses (i.e., cry-
ing, becoming distraught) occur in the middle of
a questionnaire, the questionnaire completion
should be postponed. No compensation is given
in the form of cash or gifts. However, refreshments
(e.g., fruit and juice) are served each time partici-
pants complete the questionnaire.

In this study, we are particularly concerned
about 2 serious adverse events: death and

hospitalization for injury due to interpersonal vio-
lence. Our intervention is aimed at prevention of
violence and so it is essential that we fully ascer-
tain severe injury due to violence. We have asked
schools to notify us if any of these occur to stu-
dents at the study schools, and we will conduct a
verbal autopsy on every death by having a trained
nursing professional study team member visit
the child’s home. We will seek in the verbal au-
topsy any evidence that the death could have
been linked to the intervention (in the interven-
tion schools) or research. These events will be
reported to the Ethical Review Committees of
Aga Khan University and the Medical Research
Council of South Africa as adverse events or
serious adverse events indicating whether they
are related or unrelated to study participation.
Finally, and very importantly, our intervention
partner Right To Play practices a child safeguard-
ing policy that demonstrates its commitment to
the welfare of children including treating all
children equally, encouraging positive discipline
strategies, and ensuring confidentiality (see sup-
plementary material).

Baseline Data Cleaning and Validation
A validation check was conducted between the
first baseline data entry and the second baseline
data entry to observe possible discrepancies and
to confirm them with actual item responses from
the questionnaires. Once validation of the second
dataset was complete, data preparation and
assumptions testing was conducted.

Baseline Data Analysis
The analysis for the baseline study consisted of fre-
quencies, percentages, and means and standard
deviations of participant demographics and sub-
scales stratified by gender in the intervention and
control arms. Peer victimization and perpetration
were also categorized using thresholds suggested
by the U.S. Centers for Disease Control and
Prevention (CDC) guidelines.1 These guidelines
define a participant score on the Peer Victimi-
zation Scale or Peer Perpetration Scale of 0 to 1 as
lowviolence and2or greater ashighviolence.

Because this study used a randomized cluster
design, sample design effects were taken into con-
sideration when analyzing the data and the statis-
tical analysis was treated accounting for school as
a cluster. Standard errors (SE) for the means/
proportions accounting for the sample design are
presented in the subsequent tables. The analysis
of the subscales provided comparisons of inter-
vention and control groups by gender testing for
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significant differences between intervention and
control to establish whether randomization was
successful. A multivariate test of each of the sub-
scales was conducted to observe the independent
effects of gender, treatment, and their interaction
using random effects linear regression to account
for the cluster effect of school. This trial data will
be analyzed to assess whether the intervention
was successful in subsequent studies. Pairwise
comparisons of marginal linear predictions were
conducted to evaluatemultivariate group compar-
isons of intervention and control armswithin gen-
der groups.

BASELINE RESULTS
Background characteristics of the full sample are
outlined in Table 3, specific to intervention arm
and gender. On average, participants in each study
group were between 12 to 13 years old, and the

majority were 12 years old. We might have
expected younger students to enroll in our study
since eligibility criteria focused on grade-6 stu-
dents, but most of the participants may have been
older due to failing exams, which often occurs due
tomissingmany school days. Themean number of
people who lived in a household ranged from
about 9 to 10 people for all groups. The mean
number of brothers ranged between 2 to 3 for all
groups as did the mean number of sisters.

Means and standard deviations of the primary
outcome measures for the full sample are shown
in Table 4, specific to intervention arm and gen-
der. Boys showed a much higher prevalence for
both peer victimization and peer perpetration
than girls. For example, the average score for
peer victimization among boys in the interven-
tion arm was 12.32 (SE=0.58) compared with
7.89 (SE=0.47) among girls in the intervention
arm. Boys had higher mean scores for child

TABLE 3. Background Characteristics of Study Participants by Gender and Study Arm, Hyderabad,
Pakistan, 2016

Boys Girls

Intervention Control Intervention Control

Age

N 446 375 480 447

Mean 12.53 12.49 12.16 12.39

SE 0.06 0.11 0.11 0.15

No. of people living in the home

N 446 376 481 447

Mean 9.96 9.21 9.65 10.30

SE 0.20 0.47 0.27 0.41

No. of brothers

N 443 376 483 447

Mean 2.77 2.61 2.21 2.21

SE 0.13 0.12 0.08 0.10

No. of sisters

N 442 374 483 447

Mean 2.25 2.13 2.57 2.70

SE 0.07 0.10 0.13 0.13

Abbreviation: SE, standard error.

Boys reported
higher prevalence
of peer
victimization and
perpetration than
girls, as well as
poorer scores on a
number ofmental
healthmeasures.
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depression aswell (11.07 [SE=0.24] for boys in the
intervention arm vs. 9.52 [SE=0.43] for girls in the
intervention arm). Additionally, boys reported
higher negativemood and self-esteem scores com-
pared with girls as well as more interpersonal and
emotional problems. There was little difference
between the intervention and control arms within
gender groups. Independent sample t tests were
conducted to observe the difference of means
between intervention and control groups within
gender. The results revealed that in most cases
there was group equivalence across intervention
and control groups within gender, all values of
P<.05.

The Figure illustrates the percentage of partic-
ipants in the intervention and control arms by
gender that reported low- and high-violence per-
petration and victimization at baseline before the
intervention began. Based on the youths’ reports
and using the CDC cutoffs of 2 or more acts of vio-
lence perpetration or victimization as high-vio-
lence, the large majority of boys across study
groups fell into the high-violence categories for
both peer victimization and perpetration. Most
girls also fell into the high-violence categories.
Among the total sample of 1,752 youth (interven-
tion and control groups combined) asked about
victimization or perpetration of violence within

TABLE 4. Primary Outcome Measures Related to Peer Violence by Gender and Intervention and
Control Arms, Hyderabad, Pakistan, 2016

Boys Girls

Intervention Control Intervention Control

Peer victimization scale sum

N 422 370 462 434

Mean 12.32 12.75 7.89 6.32

SE 0.58 0.89 0.47 0.60

Peer perpetration scale sum

N 428 369 468 442

Mean 7.42 7.27 3.48 2.85

SE 0.48 0.55 0.40 0.28

Peer victimization impact scale sum

N 435 372 482 438

Mean 3.91 3.48 3.07 2.46

SE 0.20 0.24 0.28 0.23

CDI 2 scale

N 445 373 481 443

Mean 11.07 10.97 9.52 8.79

SE 0.24 0.44 0.43 0.32

CDI 2 Total T-score

N 445 372 478 443

Mean 56.87 56.60 55.40 53.75

SE 0.40 0.73 0.84 0.63

Abbreviations: CDI, Children’s Depression Inventory; SE, standard error.

Preventing Peer Violence Against Children www.ghspjournal.org

Global Health: Science and Practice 2017 | Volume 5 | Number 1 126

http://www.ghspjournal.org


TABLE 5. Frequencies and Percentages of Types of Peer Victimization Items by Gender, Hyderabad,
Pakistan, 2016

Types of Peer Victimization Boys, No. (%) Girls, No. (%)

Called me bad names

Never 387 (47.1) 596 (64.1)

Once 156 (19.0) 157 (16.9)

A few times (2 or 3) 128 (15.6) 86 (9.2)

Many times (4 or more) 149 (18.1) 91 (9.8)

Tried to get me into trouble with my friends

Never 458 (55.7) 707 (76.0)

Once 176 (21.4) 128 (13.8)

A few times (2 or 3) 128 (15.6) 53 (5.7)

Many times (4 or more) 57 (6.9) 38 (4.1)

Took something of mine without permission

Never 350 (42.6) 486 (52.3)

Once 208 (25.3) 196 (21.1)

A few times (2 or 3) 133 (16.2) 132 (14.2)

Many times (4 or more) 126 (15.3) 112 (12.0)

Made fun of me because of my appearance

Never 544 (66.2) 762 (81.9)

Once 132 (16.1) 97 (10.4)

A few times (2 or 3) 88 (10.7) 43 (4.6)

Many times (4 or more) 54 (6.6) 26 (2.8)

Made fun of me for some reason apart from my appearance

Never 490 (59.6) 713 (76.7)

Once 181 (22.0) 124 (13.3)

A few times (2 or 3) 95 (11.6) 61 (6.6)

Many times (4 or more) 56 (6.8) 24 (2.6)

Tripped me to make me fall

Never 385 (46.8) 689 (74.1)

Once 223 (27.1) 167 (18.0)

A few times (2 or 3) 134 (16.3) 46 (4.9)

Many times (4 or more) 77 (9.4) 28 (3.0)

Continued
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TABLE 5. Continued

Types of Peer Victimization Boys, No. (%) Girls, No. (%)

Pushed me to hurt me

Never 399 (48.5) 634 (68.2)

Once 205 (24.9) 173 (18.6)

A few times (2 or 3) 139 (16.9) 80 (8.6)

Many times (4 or more) 78 (9.5) 40 (4.3)

Hurt me physically

Never 497 (60.5) 720 (77.4)

Once 189 (23.0) 145 (15.6)

A few times (2 or 3) 85 (10.3) 43 (4.6)

Many times (4 or more) 50 (6.1) 19 (2.0)

Beat me so badly that I was injured

Never 669 (81.4) 850 (91.4)

Once 80 (9.7) 49 (5.3)

A few times (2 or 3) 41 (5.0) 15 (1.6)

Many times (4 or more) 30 (3.6) 12 (1.3)

Deliberately broke something that belongs to me

Never 462 (56.2) 653 (70.2)

Once 214 (26.0) 183 (19.7)

A few times (2 or 3) 88 (10.7) 65 (7.0)

Many times (4 or more) 56 (6.8) 26 (2.8)

Tried to make other children turn against me

Never 376 (45.7) 557 (59.9)

Once 218 (26.5) 195 (21.0)

A few times (2 or 3) 126 (15.3) 93 (10.0)

Many times (4 or more) 99 (12.0) 84 (9.0)

Stole something from me

Never 398 (48.4) 608 (65.4)

Once 221 (26.9) 168 (18.1)

A few times (2 or 3) 115 (14.0) 84 (9.0)

Many times (4 or more) 85 (10.3) 63 (6.8)

Refused to talk to me

Never 478 (58.2) 597 (64.2)

Continued
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the preceding 4 weeks, 94% of the boys and
85% of the girls reported 1 or more episodes
of victimization, with almost identical report-
ing percentages between intervention and con-
trol groups. Regarding perpetration of violence,
85% of the boys and 66% of the girls endorsed
1 or more behaviors of perpetration, againwith al-
most identical reporting between intervention and
control groups. Additional analyses revealed that
within the boys group, 15.7%of the participants in
the intervention armand13.6% in the control arm
reported no perpetration. Within the girls group,
32.3% in the intervention arm and 35.7% in the
control arm reported no perpetration. Conversely,
within theboys group, only5% in the intervention
arm and 6.9% in the control arm experienced no
victimization. Within the girls group, 14.3% in
the intervention arm and 15.9% in the control
armexperiencednovictimization.

Frequencies and percentages for specific types
of peer victimization by gender are presented in

Table 5. It is clear that a gender difference exists
for each type of victimization. Across all 16 items
of the peer victimization instrument, boys
reported experiencing greater frequency of types
of victimization than girls while girls reported a
higher percentage of the never frequency category
across these items relative to boys. Pearson’s chi-
square tests of association confirmed these gender
differences for all items (P<.05).

Frequencies and percentages for types of peer
perpetration by gender are presented in Table 6.
The results mirror the gender differences of peer
victimization, with boys reporting greater fre-
quency and type of perpetration relative to girls
and girls reporting a higher percentage of the
never category relative to boys. Pearson’s chi-
square tests of association confirmed these gender
differences for all items(P<.05).

The results of Table 7 reveal that boys had sig-
nificantly higher scores on each of the 5 measures
relative to girls. There was a significant difference

TABLE 5. Continued

Types of Peer Victimization Boys, No. (%) Girls, No. (%)

Once 178 (21.7) 199 (21.4)

A few times (2 or 3) 97 (11.8) 83 (8.9)

Many times (4 or more) 66 (8.0) 48 (5.2)

Made other people not talk to me

Never 485 (59.0) 655 (70.4)

Once 169 (20.6) 141 (15.2)

A few times (2 or 3) 108 (13.1) 83 (8.9)

Many times (4 or more) 58 (7.1) 50 (5.4)

Deliberately damaged something of mine

Never 580 (70.6) 766 (82.4)

Once 142 (17.3) 94 (10.1)

A few times (2 or 3) 60 (7.3) 43 (4.6)

Many times (4 or more) 38 (4.6) 25 (2.7)

Swore at me

Never 241 (29.3) 642 (69.0)

Once 168 (20.4) 143 (15.4)

A few times (2 or 3) 138 (16.8) 72 (7.7)

Many times (4 or more) 274 (33.3) 73 (7.8)

94% of boys and
85% of girls
reported 1 or
more episodes of
peer victimization,
and 85% of boys
and 66% of girls
reported
perpetrating at
least 1 of the same
behaviors.
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TABLE 6. Frequencies and Percentages of Types of Peer Perpetration by Gender, Hyderabad,
Pakistan, 2016

Types of Peer Perpetration Boys, No. (%) Girls, No. (%)

Called another child bad names

Never 373 (45.4) 614 (66.0)

Once 243 (29.6) 214 (23.0)

A few times (2 or 3) 118 (14.4) 70 (7.5)

Many times (4 or more) 87 (10.6) 30 (3.2)

Tried to get another child into trouble with friends

Never 629 (76.5) 837 (90.0)

Once 119 (14.5) 68 (7.3)

A few times (2 or 3) 44 (5.4) 17 (1.8)

Many times (4 or more) 29 (3.5) 7 (0.8)

Upset or annoyed another child by taking something of theirs without permission

Never 567 (69.0) 749 (80.5)

Once 152 (18.5) 138 (14.8)

A few times (2 or 3) 67 (8.2) 31 (3.3)

Many times (4 or more) 35 (4.3) 11 (1.2)

Made fun of another child because of their appearance

Never 518 (63.0) 760 (81.7)

Once 192 (23.4) 126 (13.5)

A few times (2 or 3) 86 (10.5) 30 (3.2)

Many times (4 or more) 26 (3.2) 13 (1.4)

Made fun of another child for some reason apart from their appearance

Never 506 (61.6) 733 (78.8)

Once 179 (21.8) 145 (15.6)

A few times (2 or 3) 107 (13.0) 37 (4.0)

Many times (4 or more) 29 (3.5) 14 (1.5)

Tripped another child to make him or her fall

Never 551 (67.0) 809 (87.0)

Once 185 (22.5) 90 (9.7)

A few times (2 or 3) 61 (7.4) 20 (2.2)

Many times (4 or more) 25 (3.0) 10 (1.1)

Continued
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TABLE 6. Continued

Types of Peer Perpetration Boys, No. (%) Girls, No. (%)

Pushed another child to hurt him or her

Never 581 (70.7) 798 (85.8)

Once 151 (18.4) 104 (11.2)

A few times (2 or 3) 56 (6.8) 20 (2.2)

Many times (4 or more) 31 (3.8) 7 (0.8)

Hurt another child physically

Never 628 (76.4) 858 (92.3)

Once 122 (14.8) 55 (5.9)

A few times (2 or 3) 50 (6.1) 7 (0.8)

Many times (4 or more) 19 (2.3) 9 (1.0)

Beat another child so badly that they were injured

Never 693 (84.3) 894 (96.1)

Once 83 (10.1) 28 (3.0)

A few times (2 or 3) 24 (2.9) 3 (0.3)

Many times (4 or more) 20 (2.4) 2 (0.2)

Deliberately broken something that belong to another child

Never 606 (73.7) 821 (88.3)

Once 165 (20.1 85 (9.1)

A few times (2 or 3) 28 (3.4) 17 (1.8)

Many times (4 or more) 22 (2.7) 5 (0.5)

Tried to make other children turn against another child

Never 575 (70.0) 774 (83.2)

Once 167 (20.3) 126 (13.5)

A few times (2 or 3) 55 (6.7) 22 (2.4)

Many times (4 or more) 21 (2.6) 7 (0.8)

Stolen something from another child

Never 697 (84.8) 862 (92.7)

Once 86 (10.5) 49 (5.3)

A few times (2 or 3) 24 (2.9) 9 (1.0)

Many times (4 or more) 9 (1.1) 8 (0.9)

Refused to talk to another child

Never 500 (60.8) 627 (67.4)

Continued
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between intervention and control groups for peer
victimization (b , 1.60; P=.04) but not for any of
the other 4 measures. There was no significant
interaction of gender and intervention in this
regression (P>.05). When comparing treatment
and control groups, there was only one significant
comparison: peer victimization between treat-
ment and control groups for girls (b , �1.60;
P=.04). Mean difference testing revealed that
group equivalence existed between intervention
and control and that the randomized cluster sam-
ple design was successful.

DISCUSSION
Although we identified no studies measuring both
youth victimization and perpetration among
school-age youth, ages 12 to 14, with which we
could compare our results, our prevalence of
89% of youth reporting peer victimization far
exceeds global estimates of 50%.1 Equally high is

our finding of 75% of the youth perpetrating peer
violence within the preceding 4 weeks. Although
measurement time for victimization varies, other
studies of school-age youth consistently report
appreciably lower prevalence of victimization
than we found, and the victimization is frequently
defined as bullying.

For example, in the Global School-Based
Health Survey for Pakistan completed in 2009 by
the Ministry of Health in collaboration with the
World Health Organization and the CDC, among
students in grades 8–10 (slightly older than the
youth in our study), overall prevalence of bullying
victimization in the past 30 dayswas 41.3%.25 The
prevalence was 45.1% among male students and
35.5% among females. Loneliness and sleep dis-
turbance were significantly more common among
youth reporting bullying.25 The same Global
School-Based Health Survey question on bullying
was administered in Thailand to youth in grades
7–9, revealing an overall prevalence of bullying

TABLE 6. Continued

Types of Peer Perpetration Boys, No. (%) Girls, No. (%)

Once 207 (25.2) 243 (26.1)

A few times (2 or 3) 84 (10.2) 41 (4.4)

Many times (4 or more) 30 (3.6) 19 (2.0)

Made other children not talk to another child

Never 572 (69.6) 777 (83.5)

Once 158 (19.2) 97 (10.4)

A few times (2 or 3) 63 (7.7) 39 (4.2)

Many times (4 or more) 27 (3.3) 15 (1.6)

Deliberately damaged something of another child's

Never 665 (80.9) 861 (92.6)

Once 100 (12.2) 48 (5.2)

A few times (2 or 3) 33 (4.0) 15 (1.6)

Many times (4 or more) 21 (2.6) 5 (0.5)

Swear at another child

Never 427 (51.9) 795 (85.5)

Once 198 (24.1) 86 (9.2)

A few times (2 or 3) 114 (13.9) 30 (3.2)

Many times (4 or more) 82 (10.0) 18 (1.9)

Preventing Peer Violence Against Children www.ghspjournal.org

Global Health: Science and Practice 2017 | Volume 5 | Number 1 132

http://www.ghspjournal.org


of 27.8% (32.9% amongmales and 23.2% among
females). Youth who reported bullying weremore
likely to also report psychosocial problems.26

When 2,264 adolescents in Malawi were sur-
veyed about bullying in a school health survey,
almost equal percentages of boys and girls (44%
and 45%, respectively) reported being bullied.27

However, among a sample of 1,559 school-age
youth in grades 7–10 in Zambia, more girls (65%)
than boys (60%) reported being bullied in the past
30 days.28

Irrespective of prevalence, all these studies
found appreciably higher psychological problems,

such as anxiety, worry, and eating and sleeping
disorders, among youth reporting victimization.
In our study, boys reported appreciably more
depression compared with girls as well as higher
negative mood and self-esteem scores and more
interpersonal and emotional problems. These gen-
der differences and associations with health and
functioning will be explored in future papers.

Limitations
The study is designed to evaluate Right To Play’s
intervention, but we can only test the interven-
tion in one of the many countries in which it is

FIGURE. Percentage of Participants Exposed to Low-Violence and High-Violence Peer Perpetration
and Victimization Using CDC Cutoffsa by Study Arm and Gender, Hyderabad, Pakistan, 2016
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delivered. We cannot generalize our results to the
whole of Pakistan, all school grades, or all Right To
Play programs. However, the Pakistan program is
very large and has been underway for over a dec-
ade, and so a rigorous evaluation is timely. This is
an effectiveness trial and so we are monitoring fi-
delity to the intervention and report this informa-
tion to the implementers, but in other respects we
are not able to influence the fidelity of the
intervention.

Pakistan may be a particularly challenging set-
ting for evaluating Right To Play’s intervention.
For example, there is a serious problem in
Pakistan of children not being able to attend
school regularly, which impacts all school-
delivered interventions. We ask about attendance
in the questionnaire and important reasons for
lack of attendance are lack of money for transport
and a need for the children to engage in income-
generating activities. There are also some difficul-
ties with play-based activities when it is very hot,
as for somemonths of the year it is over 40oC. Lack
of food and drinking water for children also influ-
ences participation and attendance, and some
children, both boys and girls, leave school early
due to lack of school toilets. Days are also often
lost from school due to severe weather during the
monsoon, and there is often a delay in return to
school after holidays. There may also be teachers’
strikes. These factors will have an impact on the
dose of Right To Play intervention that is deliv-
ered, and therefore considerable caution will be
needed in generalizing from the study findings.

Children with disabilities are admitted to spe-
cial public schools where their physical and/or
emotional challenges can be accommodated and
therefore are not part of this study. However, to
learn if there are childrenwith disabilities in public
schools, we will ask in future interviews a series of
questions related to disabilities.

Our researchmethodology has limitations that
it may under- or overrepresent victimization, per-
petration, and the functioning outcomes of the
child participants. The questions may miss some
episodes of victimization or perpetration and
incorrectly classify others, particularly with
respect to the 4-week reporting period. Children
may not accurately recall the timing and type of
victimization or perpetration they experienced
(i.e., whether or not the exposure occurred within
the last 4 weeks). The researchers acknowledge
recall bias is operant in all questions.

The questionnaire focuses on a small number
of measures that we believe can be more accu-
rately recalled and reported by children and more

reliablymeasured. This results in our failing to col-
lect information on other impacts of the interven-
tion. Further, the choice of a 24-month endline
prevents us from studying sustainability or attri-
tion of effect post-endline. Finally, our partici-
pants were limited to Sindhi and Urdu speakers,
although these are the languages of teaching in
the participating schools.

Despite these limitations, the researchers feel
this study provides a framework for understand-
ing impact of the Right To Play intervention and
the most detailed and comprehensive data avail-
able on the frequency and severity of peer perpe-
tration and victimization of grade-6 male and
female children in urban public schools in
Pakistan as well as associated gender attitudes
and family life.

CONCLUSIONS
Some 89% of 6th-grade youth attending public
schools in an urban area of Pakistan reported
peer victimization within the last 4 weeks and
75% reported they perpetrated violence within
the same time period. Evidence confirms violence
against children transfers to poor health and
increased mortality in adulthood as well as use of
violence against women.3,4 If girls are sexually
abused in childhood, the risk for intimate partner
violence doubles,29 and women abused during
pregnancy are at high risk for pregnancy

The Right To Play program in Pakistan focuses on 4 areas of child and
youth development including physical, cognitive, social, and emotional
components. At baseline, boys reported more depression and interpersonal
and emotional problems than girls.

Violence against
children transfers
to poor health and
increased
mortality in
adulthood as well
as use of violence
against women.
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complications, fetal demise, and low birthweight
offspring.30 The intergenerational impact of abuse
escalates from violence against children to trau-
matized mothers to dysfunctional offspring.31,32

More than 1 billion youth, 50% of the world’s
population, are victimized each year and more
than one-third of all adult women experience vio-
lence.33 Building the global evidence base for pre-
vention of violence against children and women is
critical if we are ever to be able to eradicate these
problems and allow children and women to reach
their full social and economic potential and opti-
mal emotional well-being. In the medium-term,
contributing to this evidence base enables opti-
mum progress toward the 2030 Sustainable
Development Goals.6 This evaluation, scheduled
to be completed in 2018, is poised to make an im-
portant contribution as Right To Play already has a
large global footprint and extensive exposure
among the more than 190 million people who
live in Pakistan. Further, the intervention has the
potential for enabling the next generation of
young Pakistanis to live more empowered and
peaceable lives, which is an incredibly important
goal in a country that has been wracked by deca-
des of political, religious, and criminal violence.
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FIELD ACTION REPORT

mJustice: Preliminary Development of a Mobile App for
Medical-Forensic Documentation of Sexual Violence in
Low-Resource Environments and Conflict Zones
Ranit Mishori,a Michael Anastario,b Karen Naimer,c Sucharita Varanasi,d Hope Ferdowsian,c Dori Abel,a

Kevin Chughe

The MediCapt mobile app has promise for clinicians to capture medical and forensic evidence of sexual
violence and securely transmit the data to legal authorities for potential use in prosecution. We believe this
application broadens the traditional scope of mHealth to collecting evidence, and thus name it mJustice.

ABSTRACT
Digital health development and use has been expansive and operationalized in a variety of settings and modalities
around the world, including in low- and middle-income countries. Mobile applications have been developed for a variety
of health professionals and frontline health workers including physicians, midwives, nurses, and community health work-
ers. However, there are no published studies on the development and use of digital health related to human rights field-
work and to our knowledge no mobile health platforms exist specifically for use by frontline health workers to forensically
and clinically document sexual violence. We describe a participatory development and user design process with
Congolese end-users of a novel human rights app for clinicians intended to standardize the documentation of sexual vio-
lence evidence for forensic and legal purposes, called MediCapt. The app, yet to be launched and still in the future proof-
ing phase, has included several development phases: (1) initial needs assessment conducted in 2011, (2) prototype
development and field-testing in 2014 with 8 Congolese physicians, (3) prototype refinement and field-testing in
2015 with 9 clinicians. Feedback from the first field-testing phase was incorporated into the design of the second proto-
type; key features that were added to MediCapt include the ability for users to take photographs and draw on a picto-
gram to include as part of the evidence package, as well as the ability to print a form with the completed data.
Questionnaires and key-informant interviews during the second and third field-testing phases revealed overall positive
attitudes about MediCapt, but multiple perceived and actual barriers to implementation were identified, from personal
behaviors, such as individual clinicians’ comfort with new technology, to more systemic and infrastructure factors, such
as strong cultural preferences for print documentation of evidence and limited Internet connectivity. Next phases of devel-
opment include consideration of patients’ acceptance of this technology, how it actually fits in the clinical workflow, and
testing of how to transfer the collected evidence to law enforcement and legal authorities. Ultimately, we plan on conduct-
ing a robust evaluation to assess effectiveness of the app on medical, legal, and human rights outcomes. We believe our
experience of collecting data that will potentially serve as legal evidence broadens the traditional scope of digital health
and crosses a wide range of fields including medical, technological, legal, and ethical, and thus propose refining and
defining this unique field of exploration as mobile justice, or mJustice.

INTRODUCTION

The move toward a technology-centered world has
changed the way we practice medicine and public

health. This is manifested by the rapid expansion in the
field of digital health, which concerns the "use of infor-
mation and communications technologies to improve
human health, healthcare services, and wellness for
individuals and across populations."1 Within this broad
field is the mobile health (mHealth) component that
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specifically uses mobile technologies such as
mobile phones and personal digital assistants
(PDAs).2

Between 2002 and 2016, an increasing num-
ber of digital health interventions were imple-
mented around the world, many of them in
developing countries.3 These projects have been
developed for health professionals including
frontline health workers (FHWs) such as physi-
cians, midwives, nurses, and community health
workers.4–6 A recent review found that digital
health use enhances various aspects of FHWs’
work activities and, in particular, that mobile
phones help with data collection, reporting, com-
munication, and health care delivery.4 However,
most digital health projects in low- and middle-
income countries are conducted at relatively small
scale, in the form of pilot projects, and the evi-
dence for a positive impact on health outcomes of
many such pilots is mixed.2,7–10

Although digital health has experienced rapid
expansion in recent years, there are no published
studies on the development and use of digital
health for human rights fieldwork. The gray liter-
ature reveals several existing smartphone and
tablet applications (apps) related to human rights,
but the majority provide educational and news
materials11 and are not used for clinical or forensic
data collection purposes.

Extensive conversations with leaders in the
field suggest there are 3 categories of technology
tools being used in human rights communities:
(1) those created to assist activists to gather infor-
mation and documentation to expose or highlight
violations, such as WITNESS’ Video as Evidence
program12 and Benetech’sMartus tool13; (2) those
aimed at securing or enhancing communication
among activists and even providing protection,
for example, Amnesty International’s Panic
Button app14; and (3) those directed at collecting,
analyzing, and preserving evidence of crimes that
could be admissible in a court, such as the
International Bar Association’s eyeWitness to
Atrocities app.15 To our knowledge, no mobile
health platforms have been developed specifically
for use among FHWs to forensically and clinically
document human rights violations, specifically
sexual violence. Since these data would poten-
tially serve as evidence admissible in courts, we
consider this a new niche in the digital health field
of data collection—one we propose terming
mobile justice, or mJustice.

In 2011, Physicians for Human Rights (PHR)—
a U.S.-based NGO—launched the Program on
Sexual Violence in Conflict Zones. One of the

main activities of the program involved the devel-
opment of a multisectoral training program for
health, legal, and law enforcement professionals
intended to enhance the forensic documentation
and reporting of sexual violence incidents in the
Democratic Republic of the Congo (DRC) and
Kenya, among other places. Another major activ-
ity of the program has been to advocate the stand-
ardization of sexual violence medical information
collection.

To that end, PHR, in conjunction with its local
medical, law enforcement, and legal partners, has
developed a Standard Sexual Violence form that is
being used in parts of eastern DRC. The paper-
based medical form was developed in-country
with input from a network of doctors, lawyers,
judges, and law enforcement officials, along with
visiting international human rights scholars, prac-
titioners, and experts. The information captured
in the standard medical form is particular to the
DRC and conforms to the local rule of law. The
guiding principle behind the development of the
form is that if the standard medical form is prop-
erly completed by a health professional trained in
forensic medical evidence collection, more evalu-
ations will be admissible in court, and conse-
quently the success rate of prosecutions of sexual
violence crimes will increase.

One of the major problems with the paper
form of the standard medical certificate is the lack
of proper storage, preservation, and ability to
transfer it securely to the police and justice sector.
Digitizing the standard medical form minimizes
the chances of loss or theft of medical evidence,
while preserving chain of custody. With these
considerations in mind, we aimed to develop a
smartphone-based app, called MediCapt.

In this article, we describe the early develop-
ment phases ofMediCapt, a first-of-its-kind foren-
sic app, via a participatory design process16 with
physicians from theDRCwhoworkwith survivors
of sexual violence, as well as present qualitative
findings on their feedback on how to improve the
technology and user experience (Figure 1).

PARTICIPATORY DESIGN METHODS
MediCapt is being designed with 2 goals in mind:
(1) to enable health care providers to gather and
compile medical evidence related to sexual
violence in a standardized manner, and (2) to
securely transmit the evidence to authorities
engaged in prosecuting and seeking accountability
for such crimes (such as investigating officers, gen-
der desk officers in the police force, as well as

Most existing
mobile apps in the
human rights field
focus on providing
educational and
news content.

We propose
defining the use of
digital health
technology to
collect human
rights-related
evidence that
could potentially
be admissible in
courts asmJustice.
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prosecuting lawyers, magistrates, and judges
from the civilian and military justice sectors).
MediCapt is meant to circumvent systemic and
structural barriers to gathering and sharing evi-
dence related to sexual violence that is particu-
lar to low-resourced environments, including
conflict zones, by giving health care providers
a platform to share that evidence (Figure 2).
Although potential end-users of the app cross
multiple sectors including the medical, law
enforcement, and legal fields, we are focusing
initially on meeting the needs of the medical
data collectors—the clinicians—and assessing
whether the app can be effectively integrated
into their workflow.

As highlighted by several studies3,4,7 and
the Principles for Digital Development,17 digital
health tool development and implementation
benefit from the active engagement of the
intended end-users. Development of the
MediCapt app to date has included several
phases, each involving engagement of intended
end-users, including (1) an initial needs assess-
ment, (2) prototype development and field-
testing, and (3) prototype refinement and

field-testing. Table 1 reviews the MediCapt de-
velopment process using the Principles for
Digital Development as benchmarks, illustrating
that our development process closely followed
and incorporated many of these benchmarks.

Phase I: Needs Assessment
Between January 2011 and October 2011, we
conducted 2 needs assessments in eastern DRC to
explore general approaches to the documentation
of sexual violence. A multidisciplinary team of
U.S.-based clinical, legal, and policy experts con-
ducted key informant interviews with several
stakeholders at various sites, including clinicians
at 3 major hospitals in Bukavu and Goma; mem-
bers of local NGOs; lawyers and police officers;
and civilian andmilitary justice officials. The inter-
viewees were asked open-ended questions about
barriers, gaps, and deficits, each in their respective
fields, when encountering cases of sexual vio-
lence. The interviews, conducted in French via
translators, were summarized and the multisec-
toral input was used to design PHR’s sexual vio-
lence program, training workshops, and the
paper-based Standard Sexual Violence form.

FIGURE 1. General Architecture of the MediCapt App

The screen on the left shows the home screen; the middle screen is the main menu that allows users to complete a new sexual
violence form, browse saved forms, and sync their data when connected to the Internet; and the screen on the right shows an
example of data-entry fields.

MediCapt, a
smartphone-
based app, is
intended to
enable health
care providers to
gathermedical
evidence related
to sexual violence
and securely
transmit that
evidence to legal
authorities.
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Phase II: Prototype Development
and Field-Testing
Between October and December 2013 we con-
verted the paper-based Standard Sexual Violence
form to digital format (MediCapt 1.0) using
simple logic features through the Magpi plat-
form (http://home.magpi.com/).18

Magpi—one of the leading public health mo-
bile open-source data collection platforms in the
world—was selected initially because it was a
third-party platform allowing for both the collec-
tion and aggregation (and eventual analysis) of
data. It was especially appealing because non-
programmers could easily develop customizable
forms on the application and the interface was
user-friendly.

MediCapt was developed for use on Android
phones (and can also run on Android tablets)
because of their availability in the DRC, the ease
of developing and building Android applications,
and the easy-to-use and high-quality cameras on
Android phones that allow for the collection and
storage of photographs alongside other digital
data files.

In January 2014, we invited 8 Congolese
physicians who had previously participated in
PHR’s sexual violence training sessions on
medico-legal documentation to participate in a
2-day session to test the MediCapt 1.0 prototype.
The session included training on how to use an

Android phone, explanation of the Magpi plat-
form, practice using theMediCapt app, and a focus
group discussion on the experience, functionality,
usability, and feasibility of the app in its early, pro-
totype form. During the focus group discussion,
we encouraged clinicians, using open-ended and
semistructured questions, to describe what fea-
tures they deemed important and would like to
see in a future version. A questionnaire was
administered to participants assessing their back-
ground characteristics and general experience
with the use of smartphone technology.

Following the 2-day session, physicians were
asked to use the prototype app while completing
mock patient scenarios and to send feedback to
the U.S.-based development team. The collective
input was used to design the next prototype,
MediCapt 2.0.

Phase III: Prototype Refinement
and Usability Assessment
In January 2015, we invited 9 clinicians who had
previously participated in PHR’s multisectoral
documentation training—3 of whom had used
MediCapt 1.0—for a 1-day session with members
of the MediCapt development team. The session
included a demonstration of MediCapt 2.0, an ex-
amination of new and desired features, and in-
depth key informant interviews about clinicians’
workflow and perceived barriers to the use and

FIGURE 2. Flow of Sexual Violence Evidence Using the MediCapt App

Abbreviation: API, application programming interface.
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TABLE 1. MediCapt Development Process Compared With Principles for Digital Development
Benchmarks

Principles for Digital Development16
MediCapt
Development Process

Design with the user

Develop context-appropriate solutions informed by user needs �

Include all user groups in planning, development, implementation, and assessment �

Develop projects in incremental and iterative manner �

Design solutions that learn from and enhance existing workflows, and plan for
organizational adaptation

�

Ensure solutions are sensitive to, and useful for, the most marginalized populations:
women, children, those with disabilities, and those affected by conflict and disaster

�

Understand the ecosystem

Participate in networks and communities of like-minded practitioners �

Align existing technological, legal, and regulatory policies �

Design for scale

Design for scale from the start, and assess and mitigate dependencies that might
limit ability to scale

�

Employ a systems approach to design, considering implications of design beyond an
immediate project

�

Be replicable and customizable in other countries and contexts Planned

Demonstrate impact before scaling a solution In process

Analyze all technology choices through the lens of national and regional scale �

Factor in partnerships from the beginning, and start early negotiations �

Build for sustainability

Plan for sustainability from the start, including planning for long-term financial
health

In process

Utilize and invest in local communities and developers by default, and help catalyze
their growth

Not done

Engage with local governments to ensure integration into national strategy, and
identify high-level government advocates

�

Be data driven

Design projects so that impact can be measured at discrete milestones with a focus
on outcomes rather than outputs

In process

Evaluation innovative solutions and areas where there are gaps in data and
evidence

�

Use real-time information to monitor and inform management decisions at all levels Planned for future

When possible, leverage data as a by-product of user actions and transactions for
assessment

Planned for future

Continued
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integration of this revised tool in the clinical
setting. Participants also completed a question-
naire that included questions about background
characteristics of the participants and attitudinal
questions that were informed by the use of an
implementation science framework.19 Attitudinal
responses were examined using a 4-point Likert
scale and captured several domains of imple-
mentation including: (1) experience with
smartphone-based MediCapt; (2) experience
with tablet-based MediCapt; (3) usability of
MediCapt; (4) appropriateness of MediCapt;
(5) acceptability of MediCapt; and (6) feasibility
and sustainability of MediCapt.

Data Analysis

Members of the PHR-MediCapt development
team, comprising clinicians, human rights law-
yers, and technical experts, conducted the focus
group discussions and key informant interviews
during phases II and III. Qualitative data were an-
alyzed for emergent themes that could be used
to directly improve the technology and user
experience of MediCapt. In the Phase III ques-
tionnaire, Likert-scale responses from the phase
III questionnaire were recoded to numerical
values (I strongly disagree=1; I disagree=2;
I agree=3; I strongly agree=4) and averaged across

TABLE 1. Continued

Principles for Digital Development16
MediCapt
Development Process

Use open data, open standards, open source, open innovation

Adopt and expand existing open standards Partially done

Open data and functionalities, and expose them in documented APIs �

Invest in software as a public good �

Develop software to be open source by default with the code made available in
public repositories and supported through developer communities

Planned for future

Reuse and improve

Use, modify, and extend existing tools, platforms, and frameworks when possible �

Develop in modular ways favoring approaches that are interoperable over those
that are monolithic by design

�

Address privacy and security

Assess and mitigate risks to the security of users and their data �

Consider the context and needs for privacy of personally identifiable information
when designing solutions and mitigate accordingly

�

Ensure equity and fairness in co-creation, and protect the best interests of the
end-users

�

Be collaborative

Engage diverse expertise across disciplines and industries at all stages �

Work across sector silos to create coordinated and more holistic approaches In progress

Document work, results, processes, and best practices, and share them widely �

Publish materials under a creative commons license by default, with strong rationale
if another licensing approach is taken

�

Abbreviation: API, application programming interface.
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participants to create mean scores for each ques-
tion.WethentransformedallLikert scaleresponses
ontoa0–1scale toease interpretation,with0repre-
senting the least level of agreement and 1 repre-
senting greatest level of agreement.

Data were entered into Microsoft Excel and
analyzed using SAS statistical software. Written
consent was obtained from all participants. The
questionnaire and protocol were reviewed by
the Institutional Review Board (IRB) of RTI
International.

FINDINGS

Needs Assessment Findings
Interviews with representatives from the medical,
legal, and law-enforcement sectors revealed the
following themes:

1. Forensic medical exams are rarely conducted
or they are conducted poorly.

2. Medical charts fail to document findings
sufficiently.

3. Storage and preservationof data are limited or
nonexistent.

4. Aggregate data analysis is difficult to impossi-
ble to conduct due to gaps in storage.

5. Communication breakdowns between sec-
tors (medical, law enforcement, legal) occur
frequently.

Informed by the identified gaps, the objectives
of PHR’s sexual violence program evolved to

address a number of other areas in addition to
enhanced collection of evidence, including work-
force development, strengthened reporting and
dissemination of cases, enhanced communication
between various sectors, and improved future
surveillance and early detection.

Feedback on the MediCapt 1.0 Prototype
The focus group participants during the first
prototype testing phase (N=8) were clinicians
(n=5) or data managers (n=3), and the majority
(n=7) practiced in a hospital (the other 2 worked
in a mobile clinic). Almost all participants (n=7)
were younger than 50 years old, and there was
no gender discrepancy (half were men and the
other half were women).

When asked about previous use of mobile
phones, 6 respondents indicated they had ever
used a regular mobile phone in the past, while
5 reported having used a smartphone (these types
of phones were defined on the questionnaire). All
participants said they were currently using a mo-
bile phone (6 use only a regular mobile phone
and 2 use both a regular mobile phone and smart-
phone). Half of the health workers indicated they
felt very comfortable using both a regular mobile
phone and a smartphone, and only 1 worker
reported feeling very uncomfortable using them.
In addition to making and receiving calls, the
other most common reasons that health workers
report using their phoneswere to send and receive
texts (n=6 for regular phones; n=4 for smart-
phones), take photos (n=5 for regular phones;
n=4 for smartphones), and connect to the
Internet (n=3 for regular phones; n=4 for
smartphones).

Participants were also asked to select their
level of agreement with several statements related
to their confidence in using the MediCapt tech-
nology and their beliefs about sexual violence
documentation. The majority (n=7) of the
respondents felt confident that they could mas-
ter the use of both a smartphone and a mobile
application. All the respondents believed that a
mobile application would be useful in their pro-
fessional work and practice in the future. When
asked about documentation of sexual violence
evidence, all but 1 health worker believed that
documenting evidence of sexual violence using
a mobile phone would have a positive impact
on bringing sexual violence cases to justice and
that the documentation should include an
option to take photos of physical findings.

Congolese clinicians at Panzi Hospital in the Democratic Republic of the
Congo participate in the collaborative design process of MediCapt.

During field-
testing of a
MediCapt
prototype, 7 of
8 users thought
such anappwould
have a positive
impact on
bringing sexual
violence cases to
justice.
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During the focus group discussion, participants
provided feedback about what they thought were
important features to include in the MediCapt
app based on priority level (i.e., must-haves,
should-haves, and could-haves) (Box). Some
of the must-have features were foundational
features of the first prototype, namely that it pro-
vided a digitized version of the paper-based
Standard Sexual Violence form and offered secure
data encryption. Some other features identified by
participants as high priority were incorporated
into the next iteration of MediCapt. For example,
version 2.0 included the ability to take, store, and
transmit photos as part of the evidence package, as
well as a pictogram of the body that clinicians
could draw on with the touch screen to identify
parts of the patient’s body affected by the assault
(Figure 3). In addition, the participants deemed it
necessary to have some type of physical, recogniz-
able manifestation of the data entered into
MediCapt—that is, a printed form—in order to
document and store the information in health
care facilities’ print files and also because patients
expect to receive a hard copy of their charts. Thus,
in version 2.0 we added printing capabilities to
allow clinicians to print a formwith the completed
data if needed.

Many of the features that users identified as
important to include in the next iteration of
MediCapt were not possible using the Magpi plat-
form. After conducting a mapping exercise of
existing technologies and platforms, we deter-
mined there were no off-the-shelf technology
platforms that met these articulated needs.
Therefore, we decided to develop a unique app
from scratch.

Usability Assessment of
MediCapt 2.0
All 9 participants in the Phase II usability assess-
ment were physicians practicing in various loca-
tions within the Eastern DRC and had spent at
least 3 years conducting sexual assault examina-
tions. Themajority (n=5) had previous experience
using apps on a smartphone, and some had used a
camera on a phone (n=3) or a digital camera
(n=4).

More than half (n=5) of the respondents
reported taking forensic photographs while con-
ducting sexual assault examinations. Of those
who ever used a smartphone (n=5), the most pop-
ular
app was the camera app (n=3) and WhatsApp (a
free messenger service) (n=2).

Attitudinal Questionnaire
Overall, respondents had slightly less positive
usability ratings for using MediCapt on
smartphones compared with tablet devices
(Supplement Table). However, participants
reported greater ease with holding the smart-
phone than the tablet and greater suitability of
the smartphone for documenting sexual assault
examinations. Respondents thought it was easy
to take photographs with both the smartphone
and tablet.

Respondents had favorable responses to
items within the appropriateness domain
(Supplement Table). In particular, respondents
had positive opinions concerning the promise of
MediCapt in helping personnel do a better job of
documenting sexual assault and saving time in
conducting sexual assault examinations.

BOX. User Feedback on Desired Features in the MediCapt
App by Priority Level
Must-Have Features:

� Digitized version of the paper-based Standard Sexual Violence
form

� Photo capture capability
� Secure data encryption
� Storage and transmission of data
� Chain of custody preserved
� Geocoding ability
� Printing capability
� Writable pictogram of the body to draw on with touch screen

Should-Have Features:

� Ability to link photo of injury to pictogram image
� Capacity to take photographs as clinician conducts the medical

exam
� Ability to annotate photograph
� Option to insert e-signature
� Ability for patient to indicate his/her informed consent

Could-Have Features:

� Scanner feature
� Voice recognition
� Ability to audio record patient’s narrative

User testing of
theMediCapt
protoype
informed design
of the next
iteration including
addition of
photography,
pictogram, and
printing features.
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In the acceptability domain, respondents
indicated (1) they would likely need special train-
ing in order to use MediCapt with a patient during
an exam, (2) there would be cases where they
would not use MediCapt with a sexual violence
patient, and (3) existing practices of completing a
paper-based medical certificate for examinations
of sexual violence patientsmaymake acceptability
of technology more difficult (Supplement Table).
Still, respondents had generally favorable attitudes
about their patients accepting use of MediCapt
during examination and feeling comfortable
themselves with using MediCapt in clinical
practice.

Regarding feasibility and sustainability,
the largest area for improvement was that

additional measures would need to be put into
place to make sure the device gets used
(Supplement Table). In particular, the respond-
ents perceived it would be difficult to get reliable
Wi-Fi or Internet access to transmit the files or
even to have electricity to be able to charge the
phones daily. In this domain, the most favorable
responses were that (1) the respondents could
foresee usingMediCapt at their health care center,
(2) they could train other colleagues on how to
use MediCapt, (3) MediCapt would save time in
documentation, and (4) MediCapt would ensure
records are transferred to the appropriate law
enforcement and legal personnel. In addition, the
respondents generally felt that MediCapt was in-
tuitive to use—even though their responses in

FIGURE 3. Pictogram Feature in the MediCapt App to Document Location and Type of Injuries

Left: The provider can show the location of the patient’s injuries on a pictogram, shown with red dots.

Right: The provider can also include additional clinical data (e.g., type, size, and depth) about a specific injury.
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the acceptability domain suggested they needed
special training to use the app.

Overall, the highest positive ratings were
related to the helpfulness of the app in document-
ing sexual assault examinations and the ease with
which they could take forensic photographs using
MediCapt. The lowest ratings were related to
smartphone size (too small), tablet size (too large),
ease in learning to use MediCapt during an exam-
ination, and feasibility of adopting MediCapt for
use in practice.

Key Informant Interviews
Key informant interviews identified multiple bar-
riers to integrating MediCapt into the workflow
in their respective health centers, which fell into
3 groups: infrastructural, systemic and organiza-
tional, and personal behavior (Table 2). The main
barriers related primarily to contextual elements
suchas the strong cultural preference for theprovi-
sion of stamped paper copies. It was noted by
all interviewees that various stakeholders (e.g.,
patients, police) fully expect to have a hard copy of
thereport;alsonotedwastheexistinghabitofdocu-
menting the findings in multiple places including
themedical chart, carnet (small booklet containing
a patient’s medical information that the patient
keeps),andtheStandardSexualViolenceform.

DISCUSSION
We describe a collaborative development and
design process with Congolese end-users of a
novel human rights app for clinicians intended to
standardize the documentation of sexual violence
for forensic and legal purposes. NGOs working at
the global, regional, state, and local levels are
increasingly looking to mobile technology as a
tool for the collection of documentation and evi-
dence. To the best of our knowledge, this is the
first report of a digital application in the field of
human rights and forensic medicine designed spe-
cifically to incorporate local legal and forensic
needs.

Current State of Development of the
MediCapt App
In its current state, MediCapt is an Android-based
app built with a NoSQL, eventually consistent
database platform called Couchbase. Eventually
consistent means changes made on 1 machine
with a copy of the database, such as a user’smobile
app, will eventually be transmitted to all other
machines with that database, thus allowing the

mobile app to work in cases without Internet
connectivity through delayed, secure upload of
information to the web-based system for use
by external parties, such as police and justice
officials.

All medical records, photos, and diagrams are
stored using 256-bit Advanced Encryption
Standard (AES) encryption. To ensure authentic-
ity, metadata, including geolocation, network
connectivity, and several other phone or tablet
sensor data, are available. All activity is logged,
and access is roles-based for security and authen-
ticity. The photography technology relies on
built-in hardware intended to bypass regular
system storage to protect against access to the
underlying data. For security and confidentiality
purposes, the photos are stored within the local
database on the app and not within the photo
gallery of the phone.

Going Paperless
User feedback on MediCapt highlighted the chal-
lenges with successfully transitioning workflows
from paper-based systems to digital data. In the
DRC, one important issue is the lack of electronic
health record systems in most health care settings.
Clinical encounters, even if captured digitally, still
have to be printed and stored in paper forms and
in existing paper charts. This creates additional
steps for app users, rather than simplifying the
process. Moreover, material restrictions (e.g.,
lack of available printers and ink, copiers and sup-
plies, interruptions in electricity and wireless
services) further complicate this transition. The

Documentation of sexual violence cases in the Democratic Republic of the
Congo commonly entails use of several paper forms, including general
ledgers, patient charts, and carnets.

During a second
round of field-
testing, users
suggested the
main barriers to
integrating
MediCapt into
their workflows
would be shifting
cultural
preferences for
stamped paper
copies of sexual
violence evidence
collection.
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expectation of other sectors and stakeholders
(patients, police, administrators) to receive pa-
per copies of sexual violence reports is another
issue to overcome in digital data collection and
recordkeeping. To address these issues, we have
added a Bluetooth-based printing capability, so
that clinicians can print the completed forms
and give them to the patient at the point-of-
care, or any other stakeholders, when
requested. At this point in time, we have yet
to transfer data to law enforcement or legal
authorities. Later phases of MediCapt develop-
ment will include the transfer of these data to
the police, then to local lawyers and judges,
but only after specific training of these sectors.
Any efforts to implement use of this app in its
paperless form will have to include the educa-
tion and buy-in of multiple players.

Data Security, Privacy, and Safety
Digital health technologies produce digital evi-
dence, which is often difficult tomanage and poses

issues related to data security.20 Data security and
privacywere issues that arose early onwith partic-
ipants, owing primarily to the sensitive nature of
the information and evidence collected. National
or regional regulations with clear legal and policy
guidelines are yet to be developed in that setting to
ensure medico-legal data are properly protected,
transmitted, and stored. Once information is col-
lected by MediCapt in the clinical setting, there
remain challenges in ensuring that it is correctly
transmitted to the police officer responsible for
the case, while adhering to a battery of password
protections and other security measures to safe-
guard the sensitive documentation. This handover
is a significant hurdle to consider as we seek to
launch the app. We also are considering other
unique challenges and pressing questions related
to using digital technology for forensic data
collection and documentation including how dif-
ferent legal systems permit or exclude electroni-
cally stored evidence, what responsibility the
developers have to the end-users who may be

TABLE 2. Barriers to Integrating MediCapt Sexual Violence Documentation App Into Existing Workflows Reported by Key
Informants (N=9)

Type of Barrier Examples

Infrastructural � Frequent periods with no electricity

� No Wi-Fi availability during electricity stoppage time

� Lack of clarity regarding data storage, cloud location, and capacity

� Limited or no availability of printers and copiers and their associated supplies

Systemic and organizational � Questions regarding organizational support of project (at hospital, district, regional, and
national levels)

� Long-standing workflow practices that promote redundancy and inefficiency (need for multiple
copies including the patient chart, carnet, and Standard Sexual Violence form)

� Need to train multiple clinicians in using app and allowing clinicians time off for training

� Limited or no availability of electronic medical record system or links to hospital archives

Personal behavior � Educational barriers for technology use (minimal)

� Personal leadership attributes that affect workflow within health care facility

� Presence of and ability to negotiate perceived jealously and peer resentment

� Degree of willingness to try new things

� Degree of willingness to invest more time initially in learning and using app

Lackof electronic
health record
systems in the DRC
poses an
important
challenge to
transitioning
workflows from
paper-based
systems to digital
data.
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under great security threats as they use the app to
collect forensic evidence, and who ultimately
owns the information.

It is important to consider that currently com-
mon practice means that sensitive documentation
(medical records, court records) are kept in the
open, piled up on desks, or strewn on the floor in
clinics, hospitals, and court facilities for anyone to
access, compromise, or destroy. MediCapt
aims to bring some measure of security and pro-
tection to ensure those records are stored in a
secured, encrypted space, allowing only those key
individuals with passwords to access the sensitive
materials. There is a risk that third parties may
hack into the system where the aggregated
and consolidated sensitive materials are stored.
However, we have retained a dedicated expert to
build out strong security mechanisms to minimize
that risk.We are also retaining an independent se-
curity expert to run a security audit to expose any
potential weaknesses or gaps in the system. And
we plan to make the app open-source code to
allow for the widest opportunity for independent
technologists to test and maintain the code and
help us identify and rectify any issues that may
arise.

Partnerships and Operational Capacity
The MediCapt development process has high-
lighted the importance of building an app within
a larger ecosystem of training and partnerships
and within an enabling environment. In the par-
ticipatory context of this endeavor, MediCapt
represents 5 years of ongoing conversations and
feedback with professionals responsible for the
collection of forensic evidence in sexual assault
cases. Because the tool itself is a digital version of
the documentation codeveloped and tested in-
country, the Standard Sexual Violence form itself
is known to end-users as credible and acceptable
in local courts. Moreover, PHR has worked with
key stakeholders in the hospitals and police force,
as well as with justice officials at the grassroots
level and government and ministry leaders at the
highest levels. This has helped PHR and the
MediCapt development team obtain the national
political investment necessary to be able to pilot
the app.

The participatory context of MediCapt’s devel-
opment and its alignment with local legal and reg-
ulatory policies places a premium on long-term,
strategic, political, and technical investment in
the stakeholders and the community where the
app will be used. The challenge, of course, is the
organization’s ability to do that in other countries

and settings and raises the question of scaling up
and disseminating the app in a meaningful way
elsewhere.

Another challenge is the need to invest heavily
in technical human resources not only in the
design phase but also at launch to make sure there
is a dedicated IT person on the ground for trouble-
shooting at each point of use (at the hospital,
police station, or court). This may be particularly
burdensome for NGOs that are not traditionally
used to handling and managing long-term tech-
nology projects.

Such organizations are advised to work
closely with partners who have technical, polit-
ical, and financial expertise from the earliest
stages of the initiative, even before embarking
on technological design. The use of validated tool-
kitswill help anticipate andmitigate commonhur-
dles experienced by many in the mHealth field. A
particularly useful one is the mHealth Assessment
and Planning for Scale (MAPS) toolkit—a self-
assessment tool that guides project teams when
developing or scaling up their innovations.21

Building for Sustainability
We have developed and built out MediCapt so
that it can be scalable. This article describes
early phases of development of the app in the
DRC. However, we are working on extending
the MediCapt pilot to Kenya in the near future,
and comparing the experiences of users in these
2 very different settings. MediCapt has been
designed to be ultimately used in many coun-
tries and it has been future-proofed to allow
custom configuration of any standard national
forms documenting not only sexual violence
but also other kinds of human rights violations
including torture, as well as configuration in
multiple languages.

Limitations
Our study has several weaknesses. First, our
project was carried out with a small number of
participants in a unique setting with its own
cultural and structural barriers. While this
approach is appropriate for the specific purpose
of obtaining qualitative feedback from intended
end-users on prototypes and we believe our
conclusions to be useful in informing future
iterations of the app, the findings cannot be
generalizable to other locales, sectors, and clini-
cal data collection purposes. Second, during this
pilot phase, we did not compare data collection
with the app with the current standard process
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of collecting data with paper forms to assess ac-
curacy, completeness, and ease of use, among
other possible outcomes. We plan to evaluate
these issues in the near future, via a "standard
practice" control group. Finally, our partici-
pants’ input and experience may not reflect
those of others in their field or geographic loca-
tion because of inherent differences in educa-
tion, technological savviness, and technical
expertise.

CONCLUSION
Despite the increased usage of digital health appli-
cations, the majority have not been tested and
properly evaluated.22–24 Our article describes the
preliminary user feedback on a mobile app in de-
velopment, MediCapt, to document sexual vio-
lence evidence for forensic and legal purposes. In
order to assess the efficacy and effectiveness of
the app, a robust monitoring and evaluation pro-
cess has been developed and will be carried out
longitudinally. Determining the true impact of
MediCapt on medical, legal, and human rights
outcomes will require years of study and certain
methodological revisions.

It is critical that the human rights and technol-
ogy communities come together to explore these
issues that cross a wide range of areas—not only
technological but also legal and ethical. Future
consideration and development of operational,
technical, and legal frameworks may help NGOs
ensure that the collection of evidence and docu-
mentation of human rights abuses using digital
technology is done in a manner that enhances
local capacity, strengthens documentation,
reduces risks to the documenter, survivor, and
witness, and promotes human rights principles
and justice.

Finally, whereas digital health, and specifically
mHealth, focuses on data collection for medical,
health, and public health purposes, we believe
that our experience of collecting data that will
potentially serve as evidence broadens the tradi-
tional scope of digital health and mHealth. As
more human rights-oriented NGOs rely onmobile
technology for digital evidence collection, we see a
need to refine and define this as a unique field of
exploration, which we would like to term mobile
justice, or mJustice.
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RAHI–SATHI Indo-U.S. Collaboration: The Evolution of a
Trainee-Led Twinning Model in Global Health Into a
Multidisciplinary Collaborative Program
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RAHI–SATHI presents an innovative twinning model of global health academic partnership, resulting in a
number of successful research activities, that features trainees or students as the driving force,
complemented by strategic institutional support from both sides of the partnership. Others can promote
similar student-led initiatives by: (1) accepting an expanded role for trainees in global health programs,
(2) creating structured research and program opportunities for trainees, (3) developing a network of faculty
and trainees interested in global health, (4) sharing extramural global health funding opportunities with
faculty and trainees, and (5) offering seed funding.

ABSTRACT
Background: In recent years there has been a surge in the number of global health programs operated by academic insti-
tutions. However, most of the existing programs describe partnerships that are primarily faculty-driven and supported by
extramural funding.
Program Description: Research and Advocacy for Health in India (RAHI, or “pathfinder” in Hindi) and Support and
Action Towards Health-Equity in India (SATHI, or “partnership” in Hindi) are 2 interconnected, collaborative efforts
between the University of Massachusetts Medical School (UMMS) and Charutar Arogya Mandal (CAM), a medical col-
lege and a tertiary care center in rural western India. The RAHI–SATHI program is the culmination of a series of student/
trainee-led research and capacity strengthening initiatives that received institutional support in the form of faculty mentor-
ship and seed funding. RAHI–SATHI’s trainee-led twinning approach overcomes traditional barriers faced by global
health programs. Trainees help mitigate geographical barriers by acting as a bridge between members from different
institutions, garner cultural insight through their ability to immerse themselves in a community, and overcome expertise
limitations through pre-planned structured mentorship from faculty of both institutions. Trainees play a central role in cul-
tivating trust among the team members and, in the process, they acquire personal leadership skills that may benefit them
in their future careers.
Conclusion: This paradigm of trainee-led twinning partnership promotes sustainability in an uncertain funding climate
and provides a roadmap for conducting foundational work that is essential for the development of a broad, university-
wide global health program.

BACKGROUND

Global health, described as a product of international
and public health, has gained prominence over the
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past decade or so, specifically in academic centers.1

In the United States alone, there has been a ten-
fold increase in the number of global health pro-
grams from 2000 to 2012.2

Multiple factors underlie the surge in the num-
ber of global health programs in academic institu-
tions, includinganincreasedrecognitionofglobally
connected communities, a strong commitment to
service and philanthropy, and growing student
demand.3 These collaborative efforts have led
to significant advances in understanding global
health disparities as well as curbing epidemics
of HIV/AIDS, malaria, tuberculosis, and, most
recently, Ebola.4 Emerging evidence suggests that
faculty and trainees worldwide also benefit from
participating in these collaborations that tran-
scend national borders5 by heightening their
awareness of social determinants of health,
increasing self-awareness, and broadening their
perspectives.6

The current global health landscape represents
a paradigm shift from the historical activities of
international health.7 Specifically, the conven-
tional model of professionals from high-income
countries providing resources, services, and skills
to “fix” problems ailing low- and middle-income
countries are being replaced by a more bilateral,
twinning approach whereby global and local enti-
ties share collective knowledge and resources to
achieve a common goal.8,9 Twinning for global
health, which has been used in the fields of emer-
gency medicine, pediatric oncology, and medical
education, emphasizes the role and value of the
partner in the host setting where the majority of
activities occur.8–12 However, most of the existing
programs in peer-reviewed literature describe
partnerships that are faculty-driven and supported
by extramural sources of funding.8–14 Faculty-
driven global health programs are often limited to
the interests and expertise of the faculty, and thus
a multidisciplinary approach becomes difficult.7

By contrast, we present a student/trainee-led
Indo-U.S. initiative that organically followed the
twinning model and gradually evolved into a
multidisciplinary program. The program over-
came resource limitations by positioning the train-
ees as the driving forces behind the collaboration,
complemented by strategic institutional support
and stewardship. To the best of our knowledge,
our collaboration represents the first account of a
trainee-led twinning program for global health.
We believe this account can serve as a roadmap
for other trainee-led initiatives to expand into
larger institution-based global health programs
with the help of faculty and institutional support.

THE RAHI–SATHI COLLABORATION
Research and Advocacy for Health in India (RAHI,
which is the Hindi word for pathfinder) and
Support and Action Towards Health-Equity in
India (SATHI, the Hindi word for partnership) are
2 sister collaborations between the University
of Massachusetts Medical School (UMMS) and
Charutar Arogya Mandal (CAM), a charitable
trust that operates a tertiary care center and
medical school in rural western India. RAHI was
formed in 2013 through a formalMemorandumof
Understanding between UMMS and CAM to sup-
port research activities between the 2 institutions.
RAHI currently focuses on maternal and child
health and noncommunicable disease and injury
through a number of research studies and pro-
grams. SATHI was formed in 2015 based on the
experience and feedback from personnel involved
in RAHI to support bilateral capacity strengthen-
ing activities, including trainee-exchange, struc-
tured mentorship, and biannual seminars on
research and teaching methodology. The impe-
tus behind SATHI was to train learners from
diverse backgrounds to grow the collaboration.
Educational leadership from UMMS and CAM
formed a coalition to support this endeavor.

As the only publicly funded medical univer-
sity in Massachusetts, UMMS strives to address
health disparities locally in central Massachusetts
and globally through its legacy partnerships with
institutions from low- and middle-income coun-
tries. Similarly, CAM’s mission is to care for the
underserved of the community and train the next
generation of health care providers for rural
India. The Central Research Services and Com-
munity Extension Department are 2 specific
examples of CAM’s dedication for improving
health of local Indian communities through
community-centered research and service, respec-
tively. Central Research Services was formed by
CAM in 2009 in an effort to support investigator-
initiated, community-based research studies and
foster a research culture within the institution.
The Community Extension Department is dedi-
cated to delivering health programs to the local
community. Through this department, CAM has
established a network of Village Health Workers
who receive training to perform disease screenings
and deliver health education. Additionally, CAM
operates 7 primary and secondary health centers
within the region, which increases access to pri-
mary and specialist care among rural commun-
ities. The shared institutional commitment of
UMMS and CAM to provide equitable health care
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to the community formed the bedrock of the
RAHI–SATHI collaboration.

The RAHI–SATHI collaboration has been
championed thus far by 2 trainee-leaders [A.S.
and N.F.] who have led the overall RAHI–SATHI
collaboration with a vision of trainee-centered
research and outreach initiatives. These trainee-
leaders began as undergraduate students at
Boston University and transitioned to medical
school at UMMS. The RAHI–SATHI collaboration
also receives support from both predoctoral and
postdoctoral trainees from UMMS and CAM who
support specific ongoing projects or lead develop-
ment of new research efforts.

The trainee-leaders recruited predoctoral and
postdoctoral trainees by leveraging existing struc-
tured opportunities at UMMS and CAM. For
example, UMMS medical students are required to
participate in a scholarly endeavor as part of the
longitudinal 4-year Capstone Scholarship and
Discovery course. In addition, selected UMMS
medical students in the Global Health Pathway
are required to participate in a global health activ-
ity in the summer after their first year of medical
school. Furthermore, UMMS surgical research
scholars are required to dedicate 2 years of their
residency program to conduct research in a full-
time capacity. Finally, CAM residents are required
to produce a scholarly dissertation at the end of
their training. Through their participation, train-
ees contribute to research and public health activ-
ities that directly address the needs of the rural
Indian communities while also meeting their
own educational requirements and developing
their personal research portfolio.

The trainees are supported by faculty at
both UMMS and CAM (and initially at Boston
University). The involvement of faculties from
both institutions range from high-level advising
on a specific project or scientific product to
working closely in one-on-one mentorship ca-
pacity. Typically, faculty who assume a less-
involved role, meet with the trainees once a
semester to discuss overall progress and respond
to questions and solicitations via email or tele-
conference. Meanwhile, faculty mentors meet
with the students once a week or once every
2 weeks.

TRAINEE-LED TWINNING MODEL FOR
GLOBAL HEALTH
An international collaboration for strengthening
emergency medicine in Ethiopia described 6 im-
portant phases of twinning9:

1. Initiate the partnership

2. Develop a shared work plan

3. Implement the program

4. Monitor outcomes

5. Evaluate results

6. Disseminate information

In this article, we describe the role of trainees
as the driving force behind all 6 of these phases
in the RAHI–SATHI twinning model for 4 differ-
ent activities, selected specifically to illustrate the
gradual evolution of the RAHI–SATHI collabora-
tion and the transition of the workforce from the
initial trainees to a new generation of trainees
(Figure).

Activity 1: Community Health Needs
Assessment in Rural Western India:
Cross-Sectional Survey of Women
Phase 1: Initiate a partnership. The official
RAHI–SATHI collaboration was preceded by the
foundational work of the 2 U.S. trainee-leaders
[A.S. and N.F.], supported by their clinical epide-
miology professor [E.O.] from Boston University,
and 2 local leaders from the Central Research
Services at CAM in India (the head [S.M.N.] and
the manager [A.G.P.]). The 2 U.S. trainee-leaders
were introduced to the Central Research Services
leaders through a mutual acquaintance who was
a faculty member at CAM. After discussions and
identification of shared interests and local needs,
the group decided to conduct an assessment of
women’s health status and determinants to pro-
duce a snapshot of the community health needs,
which would also act as a roadmap for future col-
laborative activities.

Phase 2: Develop a shared work plan. The
trainee-leaders developed a first draft of study
materials based on feedback from U.S. and Indian
investigators. The trainee-leaders’ active role in
consolidating feedback from Boston University
and CAM faculty during this iterative process
became a crucial learning experience in building
consensus, anticipating real-world complications,
and understanding the practical limitations of
research. This approach also lessened the burden
on the faculty, who were providing in-kind sup-
port to this study. The trainee-leaders also gained
experience in grant writing while successfully
applying for an institutional grant identified by
their Boston University mentor.

Phase 3: Implement the program. The
trainee-leaders were limited to 5 weeks of travel
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to India because of their employment and aca-
demic responsibilities. Therefore, the majority of
the planning, including development of training
protocols for research coordinators and a timeline
of activities during the trainees’ stay at CAM,were
determined in the 3 months between submission
of the research protocol to the Institutional
Review Board (IRB) and approval. Aided by this
preparation, the trainee-leaders interviewed,
hired, and trained 5 female research coordinators
in their first week onsite at CAM, and they super-
vised the research coordinators as they surveyed
700 reproductive-aged women from CAM out-
patient clinics and surrounding villages over a
period of 4 weeks.

Phase 4: Monitor outcomes. The trainee-
leaders traveled with the research coordinators to
the villages for community-based surveys. They

spot-checked completed surveys in real-time and
performed systematic quality checks on the sur-
veys at the end of the day as well as during
the data entry process. This exercise informed
the trainees’ understanding of research literacy
among the research coordinators and participants.
Their presence in the villages also provided the
trainees an opportunity to interact with the local
community and garner their thoughts on the con-
cepts of health, public health, and research, which
became instrumental in the development of sub-
sequent projects.

Phase 5: Evaluate results. The trainee-
leaders initially coordinated with statisticians
from CAM and Boston University to derive find-
ings from the data, led meetings with study inves-
tigators to discuss findings, and gathered feedback
from the faculty to further guide the analysis. In

FIGURE. Timeline of RAHI–SATHI Evolution From Initial Study to a Multidisciplinary Collaboration

Abbreviations: AF, atrial fibrillation; BU, Boston University; CAM, Charutar Arogya Mandal; CRS, Central Research Services; OGH, Office of Global
Health; RAHI, Research and Advocacy for Health in India; SATHI, Support and Action Towards Health-Equity in India; UMMS, University of
Massachusetts Medical School.

*Study preceded RAHI–SATHI and was conducted by a joint collaboration between BU and CAM.

Student-Led Twinning Model in Global Health www.ghspjournal.org

Global Health: Science and Practice 2017 | Volume 5 | Number 1 155

http://www.ghspjournal.org


the later stages, after cultivating analytic skills, the
trainee-leaders assumed the role of performing
analysis with the support of faculty-level analysts.

The cross-sectional survey identified a high
burden of anemia, common mental disorders,
chronic pain, and exposure to traumatic events.
The factors participants identified as important
for seeking health care were discordant with the
focus of the Indian National Rural Health
Mission. For instance, we found that mothers pri-
oritized quality of care over other factors when
considering care for their children, and they pri-
oritized cost over other factors when seeking
health care for themselves. By contrast, the gov-
ernment’s policies for maternal and child health
largely focus on reducing costs with limited strat-
egies for improving the quality of care provided.15

This preliminary work identified 4 major
needs, which serves as a roadmap for RAHI:

1. Understanding nutritional, psychosocial, and
health care influences on mothers and chil-
drenduring theperinatal period in rural India.

2. Addressing mortality and long-term disability
due to road-traffic accidents and other trau-
matic events.

3. Exploring the unique life-course and progres-
sion of cardiovascular and other noncommu-
nicable diseases.

4. Identifying multidisciplinary approaches to
combat chewable tobacco addiction among
adolescents.

Phase 6: Disseminate information. Find-
ings were disseminated using 2 mechanisms to
support broad communication and further de-
velop the partnership:

1. Peer-reviewed publication of manuscripts
and conference abstracts: The trainee-leaders
developed first drafts of conference abstracts
and manuscripts based on findings from the
analysis and sought specific feedback from
Boston University and CAM investigators
and, at later stages, the UMMS faculty
mentors.15,16

2. Discussion of findings with local stakeholders
in rural India: The trainee-leaders returned to
rural India for a period of 8 weeks to help dis-
seminate the findings from the study to local
stakeholders. Engaging officials in the public
sector, including health care providers and
government health officers, through email
and telephone proved difficult and thus
required in-person visits by the trainee-

leaders and the head of Central Research
Services who had a longstanding presence as
a clinician in the community. Discussion
topics were tailored to match the purview
of the Chief District Health Officer, the
Reproductive and Child Health Officer, and
the District Development Officer. A semi-
structured interview format was abandoned
in favor of a free-flowing conversation about
their perception of community needs. The
team presented findings from the cross-
sectional survey in a large-group discussion
format at CAM. The trainee-leaders met with
clinicians from various clinical departments at
CAMand local government primary care cen-
ters to ascertain their impressions about the
clinical needs of their patient population and
possible social determinants for health.

Activity 2: Understanding Predictors of
Maternal and Child Health in Rural Western
India: Cohort Study of Pregnant Women
Phase 1: Initiate a partnership. In 2012, one of
the trainee-leaders [A.S.] matriculated to UMMS,
where he connected with the institutional Office
of Global Health to identify resources and oppor-
tunities for collaboration. Together, both trainee-
leaders [A.S. and N.F.] prepared a proposal to
study predictors of maternal and child health
in rural western India, the first need identified
through their previous community assessment.

India bears the greatest burden worldwide of
child malnourishment (about 52 million children
have stunting) and mortality (in 2008, 1.8 million
children under the age of 5 years died).17 Existing
effortsmade by the Indian government to improve
health outcomes lack the support of evidence-
based research.18 The underlying causes of poor
maternal and child health and undernutrition
may be multifactorial in nature, and an under-
standing of the experiences of Indian women
throughout the perinatal period is necessary
to help identify entry points for multifaceted
interventions.18,19

In developing their proposal, the trainee-
leaders worked with a faculty mentor [J.A.], who
codirects the UMMS Center for Health Equity
Intervention Research, and the head of Central
Research Services at CAM [S.M.N]. Lead investi-
gators of the study sought UMMS faculty support
based on their expertise in peripartum health
[T.M.S.], pediatrics [P.M.], women’s mental
health [N.B.], and psychosocial determinants of
health [M.R.]. Based on their previous ex-
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perience, the trainee-leaders and the head of
Central Research Services at CAM actively
recruited counterpart faculty from CAM [N.R.,
A.P., J.V.] to match UMMS faculty in content ex-
pertise, thereby facilitating an exchange of clinical
and cultural knowledge. The research team suc-
cessfully applied for seed funding through the
UMMS Office of Global Health Pilot Project Grant
to conduct a prospective cohort study of pregnant
women in rural India.

Phase 2: Develop a sharedwork plan. Due
to the broad scope of the study, the trainee-leaders
met separately with faculty from each discipline
to identify specific questionnaires, biomarkers,
and measurements to be collected during the
study. Trainee-leaders consolidated the feedback
from the investigators and identified critical and
optional components of the study. The trainee-
leaders moderated group meetings among UMMS
investigators and communicatedwith CAM inves-
tigators before and after group meetings to build
consensus and finalize the type of information to
be collected through the study. Thus, the trainee-
leaders acted as a bridge between UMMS and
CAM investigators as well as principal investiga-
tors and co-investigators. The success of trainee-
leaders as mediators while developing a shared
work plan among this multidisciplinary team col-
laborating on a project in rural India for the first
time was predicated on 3 important factors:
(1) building on preexisting relationships between
the investigators at their respective institutions,
(2) engaging faculty early in the process, and
(3) demonstrating consistent progress on research
design by the trainees at each meeting with
faculty. Ultimately, we designed a prospective
cohort study that recruited and followed pregnant
women from the first trimester to 2 years post-
partumwithmultiple data collection time points.

Phase 3: Implement the program. The
trainee-leaders traveled to CAM during the
summer after their first year of medical school to
implement the study. The prospective cohort
study required establishment of standard operat-
ing procedures, research space, and sustained
administrative effort in India. The trainee-leaders
and the CAM principal investigator held meetings
with CAM leaders, administration, and faculty
from relevant departments to describe the study
and outline their roles for supporting the study.
To assist with recruitment of pregnant women
from the community, the research team, includ-
ing trainee-leaders, coordinators, and the CAM
principal investigator, organized a town hallmeet-
ing for community health workers of nearby

villages to describe the study to them, their role of
referring pregnant women to participate in the
study, and the honorarium for supporting the
study.

Phase 4: Monitor outcomes. The trainee-
leaders developed standardized forms to track par-
ticipant enrollment, follow-up visits, and clinical
data, which were completed by research assistants
on a weekly basis. However, long-term oversight
by the trainee-leaders was difficult due to growing
commitments from medical school as they transi-
tioned from preclinical to clinical years. Therefore,
they recruited a new generation of SATHI trainees
to overtakemonitoring of the study. Two graduate
students from CAM [N.P. and H.P.] performed
periodic data-entry checks and reviewed medical
records of the participants. In addition, 4 UMMS
medical students [M.T., H.N., J.K. and H.R.] trav-
eled to CAM after their first year of medical school
to support the research staff with data-entry and
quality checks. In addition to monitoring out-
comes of the study, the UMMS trainees also
gained cultural and clinical insight into the
research questions being investigated through the
study. They used the experience to develop their
research interests, which they will pursue for the
remainder of their training at UMMS through
their capstone course requirement.

Phase 5: Evaluate results. One of the
trainee-leaders [A.S.] led the analysis of the
emerging data by leveraging skills acquired
through the doctoral program at UMMS Quan-
titative Health Sciences and with support from
faculty-levelstatisticians.Additionally,thetrainee-
leader and his mentor [J.A.] conducted biannual
workshops in statistical analysis at CAM to train
local statisticians in intermediate and advanced
analyses. The analytical team produced findings
that were shared by the trainee-leaders with
UMMS and CAM investigators, faculty, and stu-
dents and continue to be disseminated through
peer-reviewmechanisms.

Phase 6: Disseminate information. Early
findings from the study have identified a high bur-
den of low birth weight as well as low maternal
hemoglobin and deficiency of essential vitamins
during pregnancy despite the provision of prenatal
care.20–22 Scholarly products, all first-authored by
the trainee-leaders and second-generation train-
ees, were presented at scientific conferences, and
2 manuscripts are in development, which discuss
the experiences of the pregnant women in rural
western India.20–22 Trainees responsible for the
first draft of the scholarly products solicited feed-
back from faculty at both institutions and
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incorporated their insights into the work.
Additionally, preliminary data from this study
played a vital role in successful applications by
the CAM investigators [S.M.N., A.G.P, N.R., and
A.P.] for research funding from the Indian
Council of Medical Research to further study peri-
natal health.

Activity 3: Reducing Injury-RelatedMorbidity
and Mortality in Rural Western India:
Community-Based Survey and Trauma
Registry
Phase 1: Initiate a partnership. Prior to imple-
mentation of the maternal and child health study
(activity 2), the trainee-leaders and the UMMS
principal investigator hosted the CAM principal
investigator for a seminar at the UMMS campus.
The group presented findings of their community
health needs assessment and outlined the scope
of the new maternal and child health study.
The seminar was attended by an acute care sur-
geon and health services researcher with roots in
the CAM catchment area [H.P.S]. The surgeon
expressed interest in supporting the collaboration.
As director of Surgical Research Scholars, the sur-
geon recruited a surgical resident [A.J.] entering a
2-year period of dedicated research to lead a pro-
gram addressing the trauma care needs in rural
western India. This undertaking represents the
first example of a new-generation trainee at the
postdoctoral level leading the design and imple-
mentation of a project. The postdoctoral trainee
traveled to CAM to gather local feedback about
the knowledge gaps that could be addressed
through the research study and identified faculty
from the Department for Surgery [S.S.] and
Community Extension Department [S.R.] to col-
laborate on the study.

Phase 2: Develop a shared work plan.
During the postdoctoral trainee’s visit to CAM,
2 major needs were identified: understanding
injury burden at a community level and develop-
ing a mechanism to track and assess outcomes of
trauma patients at CAM.

Road traffic accidents are a leading cause of
mortality in India.23 One out of every 4 road traffic
accidents in India results in a death, and nearly
half of the fatal cases never receive any medical
attention.24 CAM’s hospital is situated at the inter-
section of 2 major roadways in rural western
India. The hospital has more than 20,000 admis-
sions per year, and an estimated 70% of these are
attributed to road traffic accidents. However, the
specific burden of trauma-related injuries and

outcomes at the hospital and community level
remain unknown. Trauma registries are an inte-
gral part of emergency care systems in high-
income countries but not in low- and middle-
income countries.25 They are important for qual-
ity improvement within an institution and sur-
veillanceof trauma-relatedoutcomes.26Therefore,
the UMMS and CAM team decided to conduct a
community-based survey and develop a hospital-
based trauma registry, which was financially sup-
ported by RAHI–SATHI’s second UMMS Office of
GlobalHealthPilotProjectGrant.

Phase 3: Implement the program. UMMS
and CAM investigators leveraged a preexisting
sampling frame created by CAM as part of their
community outreach efforts to carry out bur-
den of injury surveys among 5,000 household
from 36 villages in the surrounding region. The
postdoctoral trainee and CAM’s Community
Extension Department supervised this implemen-
tation. Diffusion of trauma registry, a new initia-
tive within the busy setting of emergency care
in a resource-limited setting, required buy-in at
multiple levels, including the registrar, casualty
medical officers, trauma specialists, and hospital
leaders. TheUMMSpostdoctoral trainee dedicated
2 research years to systematically build buy-in
for the trauma registry at CAM through a pilot
implementation phase, discussions with physician
champions, and stakeholder round-table forums.
The principal investigator of the study [H.P.S], as
director of the Surgical Research Scholars pro-
gram, modified program requirements and sought
support from UMMS leadership to accommodate
the trainee’s time at CAM. A first-year UMMS
medical student [B.N], a member of the third-
generation of predoctoral trainees, spent 4 weeks
in India working with the postdoctoral trainee
during the implementation phase. Ultimately,
the trauma registry was implemented as standard
operating procedures, replacing the existing
intake form in the emergency department for all
trauma-related injuries, thereby reducing the
additional burden imposed on care providers and
assuring maintenance by existing health care staff
at CAM.

Phases 4, 5, and 6: Monitor outcomes,
evaluate results, and disseminate informa-
tion. The community health workers conduct-
ing surveys provided daily tallies of households
surveyed, and weekly meetings were held to sum-
marize the number of injuries and disabilities cap-
tured. Data are emerging from this study and have
not yet been analyzed. However, the postdoctoral
trainee and Department of Surgery at UMMS and
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CAM have shared their experience of studying
trauma-related injuries in rural western India
through departmental, institutional, and profes-
sional seminars. The understanding of barriers to
trauma registry implementation identified in the
pilot phase was shared at CAM as well as at meet-
ings of the Massachusetts Committee on Trauma
and the Association of Academic Surgery confer-
ence. Through this outreach, the UMMS team
has identified the next surgical resident to assume
responsibilities as the current postdoctoral trainee
transitions back to clinical training.

Activity 4: Detecting Unrecognized Atrial
Fibrillation in Rural Western India Using
Mobile-Based Technology: Community-
Based Screening
Phase 1: Initiate a partnership. The trainee-
leaders approached the chief of Connected
Cardiovascular Healthcare section at UMMS
[D.D.M.] to leverage his research team’s expertise
in mobile technology to collaborate with CAM for
a joint Indo-U.S. call for proposals. Together, the
group decided to focus on mobile-based screening
of atrial fibrillation due to recent innovations at
UMMS for this technology and its apparent need
in India.

Atrial fibrillation is understudied among
Indians but may be an underlying contributor
to the ongoing stroke epidemic in India.27,28

Untreated atrial fibrillation can increase the risk
of stroke, and in the context of India, where rapid
stroke management is suboptimal, prevention of
stroke through early diagnosis of atrial fibrillation
becomes crucial.29 The technology developed by
the UMMS atrial fibrillation research group in col-
laboration with local biomedical engineers uses a
mobile phone to screen for atrial fibrillation.30

The trainee-leaders introduced the group to a
member of the Office of Health and Technology
at UMMS [M.C.] who codirects the Global Health
Pathway at UMMS and thus oversees the SATHI
component of the collaboration. The RAHI leader-
ship team at CAM [S.M.N. and A.G.P.] recruited a
cardiologist from CAM [S.T.] to collaborate on the
study and provide clinical insight for conducting a
feasibility study.

Phase 2: Develop a shared work plan.
Conventionally, a 12-lead electrocardiogram
(EKG) is required to obtain an electric signal of
cardiac activity, which is interpreted by medically
trained personnel to diagnose atrial fibrillation or
other arrhythmias. However, a single screen for
atrial fibrillation may miss cases of paroxysmal

atrial fibrillation. Therefore, the research team
decided to conduct a feasibility study that used
algorithm-driven pulse waveform and single-lead
EKG technology to screen participants for atrial fi-
brillation on 5 consecutive days. Partnership with
CAM’s Community Extension Department [S.R.]
helped identify villages for community-based
atrial fibrillation screening. CAM investigators
suggested using community health workers to
align the screening approach with the Indian gov-
ernment’s model and develop a proof of concept
that may be scalable across India.

Phase 3: Implement the program. Two
first-year UMMS medical students [A.E. and
A.H.], representing the third generation of SATHI
trainees, were identified to implement the study.
The trainees received training at UMMS by the
study principal investigator, the trainee-leaders,
and the atrial fibrillation research staff in using
the mobile technology. They traveled to CAM
with research equipment and materials with fi-
nancial support from the UMMS Office of Health
and Technology. They then trained research coor-
dinators in the screening procedures. Ultimately,
through a train-the-trainer model and medical
students, local community health workers were
able to recruit and screen more than 350 partici-
pants in their homes for 5 consecutive days.
Although research design was formulated by the
faculty principal investigator and the trainee-
leaders, this pilot study represented the first
account of a new generation of UMMS predoc-
toral trainees [A.E. and A.H.] leading the imple-
mentation of a study. It is noteworthy that
neither of the trainees spoke the local Indian lan-
guage. Partnering of UMMS and CAM trainees
[D.P. and H.P.] helped overcome the linguistic
and cultural implementation barriers.

Phase 4, 5, and 6:Monitor outcomes, eval-
uate results, and disseminate information.
Data from this feasibility study was evaluated
by a team of trainees with statistical [A.S.] and
cardiovascular [N.F. and J.B.] training back-
grounds. Early findings revealed a prevalence of
atrial fibrillation substantially greater than previ-
ously reported in India and comparable with that
found in the United States and other high-income
countries. Although large-scale and more repre-
sentative screening efforts are currently under-
way, noteworthy findings from the feasibility
study were presented by a trainee-leader [A.S.] at
the National Institutes of Health Special Topics
Conference on Healthcare Innovations and Point-
of-Care Technologies and were published in
a leading mobile health journal.31 A grant
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proposal, coauthored by the trainee-leaders, to le-
verage public health infrastructure to establish a
systematic screening program for atrial fibrillation
was selected among the finalists for joint consider-
ation by the National Institutes of Health and
Indian Department of Biotechnology, but ulti-
mately was not funded. The group is preparing
a similar application in response to a call for pro-
posals from the Fogarty International Center.
Meanwhile, the UMMS Office of Global Health
has awarded RAHI–SATHI its third Pilot Project
Grant, which supports continued screening for
atrial fibrillation using mobile technology based
on the promising results from the feasibility study.

SUCCESSES AND CHALLENGES OF A
TRAINEE-LED TWINNING PROGRAM
Positioning trainees as the driving force behind a
twinning program has its advantages. For exam-
ple, the student trainees tend to have greater flex-
ibility than faculty to travel to the local site, and
they can facilitate an interdisciplinary approach
by coordinating inputs from a range of faculty

(Table 1). However, we also highlight 4 major
challenges that trainee-led approaches must
overcome:

1. Time management: Trainees experience

time constraints as they seek to balance their

formal training with participation in global

health activities. Aligning trainees’ responsi-

bilities with their mandatory requirements

for their formal training, such as capstone

projects, can offer a possible solution for this

challenge.

2. Technical expertise: Trainees have limited
experience in conducting research, especially
ina leading role. Pairing traineeswithmentors
and offering structuredmentorship to support
them in technical and team-building aspects
can help overcome this knowledge gap.

3. Identifying faculty mentors and cham-
pions: Faculty members, especially physician
scientists, experience time constraints with
their clinical and research responsibilities,
therefore limiting their capacity to accept

TABLE 1. Advantages of a Trainee-Led Twinning Program in Global Health and Trainee Benefits Based on the RAHI–
SATHI Experience

Twinning Phase Advantages of Program Benefits for Trainee

Initiate a
partnership

Trainees typically have greater flexibility than faculty to travel
and connect with the local community to build trust and act as a
bridge between geographically separated investigators

Gain hands-on experience in professionalism
and building trust with a new community

Develop a shared
work plan

Trainees facilitate an interdisciplinary approach by coordinating
inputs from multiple team members from varied disciplines and
maximizing faculty investigators’ contribution, in the context of
their in-kind support

Acquire consensus-building skills and a multi-
disciplinary perspective

Implement the
program

Trainees lead the implementation of the program and reduce the
burden on international partners who face competing demands
to provide care to their beneficiaries

Develop an understanding of real-world con-
straints and complications in implementation
science

Monitor outcomes Trainees identify potential sources of error early in the program
and help sustain communication among the team and with the
local community

Gain insight into potential pitfalls of programs

Evaluate results Trainees provide insight gained by their involvement in the study
and help guide evaluation of the results

Enhance scientific inquisition and analytical
skills to interpret and discuss findings with peers

Disseminate
information

Trainees disseminate information across a range of platforms
including peer-reviewed manuscripts, conference presentations,
and departmental or institutional seminars, resulting in greater
exposure of the program and increased opportunities for poten-
tial collaborators to become involved

Develop scholarly skills that are critical in medi-
cine and academics

Abbreviations: RAHI, Research and Advocacy for Health in India; SATHI, Support and Action Towards Health-Equity in India.
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mentees. Identifying grant and manuscript
opportunities can propel faculty to be
involved.

4. Continuity: Trainees’ involvement in the
project is confined to their time in the aca-
demic program. Presence of a faculty cham-
pion and explicit transition plans including
supporting recruitmentof subsequent genera-
tion of trainees can helpmaintain continuity.

In addition to these 4 challenges, which are
universal in nature, Indian trainees experienced
unique challenges that limited their involvement.
Medical education in India is intensely regulated
by a national body, the Medical Council of India.
Trainees’ academic performance is heavily de-
pendent on attendance and curricular-related
activities, thereby limiting their elective time and
participation in extracurricular scholarship.
Despite our efforts to promote bilateral involve-
ment, these constraints have limited more active
participation of Indian trainees. However, in
recent years there has been increased participa-
tion due to the combination of continued support
from CAM’s leadership and word-of-mouth pro-
motion by CAM trainees who have participated
in the RAHI–SATHI collaboration and accom-
plished peer-reviewed achievements in the form
of publishedmanuscripts and scientific conference
presentations.

Unsuccessful Proposals
Our collaboration prepared and submitted 4 un-
successful proposals for extramural funding.

1. The “Biological Determinants of Type 2 Dia-
betes Risk in IndianPopulations”proposalwas
developedinresponse toa joint Indo-
U.S. call from the National Institutes
of Health and the Indian Council of
Medical Research. The proposal
aimed to investigate differences in
adipose tissue biology among non-
Hispanic whites and South Asian
Indians as a potential mechanism for
high risk of diabetes among Indians
withlowbodymassindex(BMI).

2. The “Support and Action Towards
Health-equity in India” proposal
was developed in response to the
Obama-Singh Initiative funding op-
portunity for higher-education pro-
grams. The capacity strengthening
proposal preceded SATHI formation

and included exchange and development pro-
gram for trainees.

3. The “Strengthening Kangaroo Mother Care
Implementation in Gujarat” proposal was
developed in response to a solicited oppor-
tunity from the Bill & Melinda Gates
Foundation. The proposal aimed to enhance
hospital and community-based Kangaroo
Mother Care.

4. The “SmartphoneMonitoring for Atrial fibril-
lation inReal-Time–India (SMART–India)”
proposal was developed in response to a
joint Indo-U.S. funding opportunity from
the Indian Department of Biotechnology and
the National Institutes of Health. This pro-
posal sought to expand community-based
screening of atrial fibrillation using mobile
technology.

Despite these disappointing outcomes, the
grant writing and submission process mobilized
trainees and faculty members and ultimately pro-
vided an opportunity to overcome lack of funding
by seeking alternate resources. The formation of
SATHI despite the unsuccessful application pro-
vides a salient example of this approach. In addi-
tion to SATHI activities described above, a virtual
development program in global health for trainees
and faculty in neurology is underway through a
bilateral partnership between junior faculty from
UMMS and CAM [A.D. and S.D.]. Such contin-
gency plans can help gather preliminary data and
feasibility results, which is becoming increasingly
important for extramural funding. Additionally,
experience fromotherprogramshas suggested that
continuous interaction and activities, independent

BOX. Recommendations for Institutional Leadership and Faculty to
Promote Establishment of Trainee-Led Twinning Programs for Global
Health

� Accept an expanded role for trainees in global health programs
� Create structured opportunities for trainees to engage in research and global

health activities
� Develop a network of faculty and trainees interested in global health
� Share extramural global health funding opportunities with faculty and trainees
� Offer application-based opportunities to seed funding for global health activ-

ities and promote perseverance among partnerships that lack extramural
support

Presence of a
faculty champion
and explicit
transition plans
can helpmaintain
continuity of
trainee-led
twinningmodels.
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ofextramuralsupport,buildsandfortifiestrustinan
academicpartnership.32

Strategic Institutional Support
UMMS and CAM play a vital role in the growth
and success of RAHI–SATHI by providing strategic
support and fostering a collaborative environment
that promotes faculty teamwork and encourages
them to work with trainees. The Box outlines
recommendations for the parent institutions and
faculty mentors based on our experience with
RAHI–SATHI.

Institutional leadership at both sites formal-
ized the collaboration in its early stages through a
memorandum of understanding, making it possi-
ble for the collaboration to harness existing insti-
tutional resources. Centers for Health-Equity
Intervention Research (CHEIR) and Clinical and
Translational Science (CCTS) have structured
opportunities, which supported the trainees and
faculty working with RAHI–SATHI. Additionally,
the Office of Global Health at UMMS provided
crucial seed funding to support the research stud-
ies. The International Medical Education Program
partially supported trainees’ travel to CAM.
Similarly, CAM’s leadership support of RAHI–
SATHI positioned their faculty and trainees to
assume an active and leading role in the collabora-
tion. The establishment of Central Research
Services in 2009 as part of the focus of the institu-
tion on development of research skills and projects
among the faculty was germane to the support
received by the research activities of RAHI–
SATHI. CAM began funding internal research
projects, capacity building in research and scien-
tific writing, and also international travel to dis-
seminate the work being done. The annual
publication output by CAM in the last 3 years has
more than quadrupled that in the past decade. The
head of Central Research Services [S.M.N.] and
his research team, including trainees, received
complete financial support from CAM to travel
to the United States for dissemination of their
work at professional conferences such as the
Pediatric Academic Societies and Consortium of
Universities for Global Health. This travel fortified
the interpersonal relationships between UMMS
and CAM investigators and helped engage more
faculty and trainees.

CONCLUSION
This paradigm of trainee-led twinning partnership
presents unique challenges and successes in addi-
tion to the ones experienced by traditional,

faculty-led collaborative models. Trainees can
help mitigate geographical barriers by acting as a
bridge between members from different institu-
tions, garner cultural insight through their ability
to immerse themselves in a community, and over-
come expertise limitations through pre-planned
structured mentorship from faculty of both insti-
tutions. In the process, trainees can play a central
role in cultivating trust among the team members
and acquire personal leadership skills that may
benefit them in their future careers. Our experi-
ence shows strategic institutional support to
trainee-led initiatives in global health promotes
sustainability in an uncertain funding climate and
provides a roadmap for conducting foundational
work that is essential for the development of a
broad, university-wide global health program.
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American MockWorld Health Organization: An Innovative
Model for Student Engagement in Global Health Policy
Mia Lei,a Neha Acharya,b Edith Kwok Man Lee,a Emma Catherine Holcomb,a Veronica Kapoorc

The American Mock World Health Organization (AMWHO) provides a platform for students to apply their
knowledge of global health policy through simulations of the World Health Assembly (WHA). This model
engages and empowers future global leaders in health policy while sharpening their skills in diplomacy,
public speaking, and conflict resolution. The major theme for the AMWHO 2015 was Universal Health
Coverage, reflecting what the WHA had discussed in preceding months.

ABSTRACT
The American Mock World Health Organization (AMWHO) is a model for experiential-based learning and student
engagement in global health diplomacy. AMWHO was established in 2014 at the University of North Carolina at
Chapel Hill with a mission to engage students in health policy by providing a simulation of the World Health Assembly
(WHA), the policy-forming body of the World Health Organization that sets norms and transforms the global health
agenda. AMWHO conferences are designed to allow students to take their knowledge of global health beyond the class-
room and practice their skills in diplomacy by assuming the role of WHA delegates throughout a 3-day weekend.
Through the process of developing resolutions like those formed in the WHA, students have the unique opportunity to
use the lens of a stakeholder to understand the complexities behind the conflict and compromise that ensues. This article
describes the structure of the first 2 AMWHO international conferences, analyzes survey results from attendees, and discusses
the expansion of the organization into a multi-campus national network. The AMWHO 2014 and 2015 post-conference
survey results found that 98% and 90% of participants considered the conference “good” or “better,” respectively, and survey
responses showed that participants considered the conference “influential” in their careers and indicated that it “allowed a
paradigm shift not possible in class.”

BACKGROUND

In January 2014, founder and author Neha Acharya
created the American Mock World Health Organi-

zation (AMWHO) at the University of North Carolina
at Chapel Hill, based on the Ontario Model World
Health Organization (OMWHO) in Toronto, Canada, an
organization holding conferences that simulate the an-
nual World Health Assembly (WHA) held in Geneva,
Switzerland. Its sister structure, Model United Nations,
replicates the United Nations General Assembly, and is
widely popular in both high schools and universities
throughout the world. Within the United States, few
students have similar opportunities to sharpen skills
and explore a future in health policy. Mock World

Health Organization conferences fill that gap by engag-
ing students in health diplomacy by replicating the
WHA debating a particular, complex global health issue.

While attending OMWHO, author Neha Acharya
observed that diplomacy was key to realizing the goals
of global health, a concept and skill not prevalent in
global health policy curricula. As Ilona Kickbusch and
coauthors note, it is necessary for public health profes-
sionals to have training in diplomacy and for diplomats
to have training in public health to build necessary
capacity in health diplomacy.1 Yet while Lee and Smith
agree that “negotiation of health-related agreements can
benefit from the skills and experience of diplomats,”
they argue that “in the past, the ‘toolbox’ of the health
policy maker has not included expertise in international
negotiation.”2 With an increasingly integrated and glob-
alizing world, future global health leaders are faced with
multifaceted issues that require a skill set in negotiating
and forming policies with other global health actors.
WHO’s significant challenges in effectively cooperating
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bRollins School of Public Health, Emory University, Atlanta, GA, USA.
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with key stakeholders make diplomacy training a
practical tool that can better prepare aspiring
public health professionals to listen, negotiate,
and develop solutions.3

Since the founding 2014 AMWHO conference,
2 international AMWHO conferences have been
held. In this article, we describe the structure and
procedures of the AMWHO conference and roles
that students play while illustrating the content
of the debate with a case study from the Americas
region during the AMWHO 2015 conference. We
also present findings from online surveys of
AMWHO 2014 and 2015 participants to inform
successes and opportunities for growth.

STRUCTURE OF AN AMWHO CONFERENCE

Conference Roles
During each 3-day mock WHO conference, dele-
gates assume the role of either a WHO Member
State Ambassador, an NGO representative, or a
media correspondent. Most delegates represent
WHO member states as they debate, strategize,
and form resolutions. A handful of delegates rep-
resent NGOs and the media. Reflective of the role
of NGOs in global health governance, resolutions
proposed by WHO Member State delegates can
only pass with approval from a majority of the
NGO delegates. Representing the role of the
media in global health governance, media corre-
spondents move between committees to report
on the proceedings of debate, often influencing
the direction of discussion.

Dais members are students from the host uni-
versity who are trained in parliamentary proce-
dures to ensure a realistic WHA simulation. Three
key actors sit on the dais of each committee and
facilitate debate during committee sessions:

� Chair: facilitates debate and ensures that proce-
dural matters follow Robert’s Rules of Order

� Vice Chair: assists delegates with the processes
of drafting and approving resolutions

� Rapporteur: keeps committee order by main-
taining the speakers’ list, calling roll, tracking
all resolutions and votes, and facilitating com-
muniques between delegates

Conference Schedule
Participants spend the first 2 days of the confer-
ence in committee sessions, where they debate how
to best address the chosen theme, negotiate draft
working resolutions, and gather support for their
proposed plan of action. They spend the third day

in plenary, where all regional committees convene
to amend and finalize draft resolutions (Table 1).
Subject matter experts provide insight into the
theme at scheduled presentations throughout the
conference. The conference ends with closing cer-
emonies, where awards are announced for Best
Delegate and Best Position Paper from each
region.

Committee Sessions
Set Up and Training
Committee sessions comprise the majority of the
first 2 days. During committee sessions, WHO
Ambassador delegates convene in regional blocs

TABLE 1. Sample American Mock World
Health Organization Conference Schedule

Day and Time Program

Friday

1:00–1:45 pm Delegate Training

1:45–3:00 pm Opening Ceremonies

3:00–6:00 pm Committee 1

6:00–7:00 pm Speaker 1

7:00–9:00 pm Delegate Dinner

Saturday

8:30–9:00 am Breakfast

9:00 am–12:00 pm Committee 2

12:00–2:00 pm Lunch & Learn

2:00–4:00 pm Committee 3

4:00–5:00 pm Speaker 2

5:00–7:00 pm Committee 4

7:30–9:00 pm Delegate Social

Sunday

8:30–9:00 am Breakfast

9:00 am–12:00 pm Plenary 1

12:00–1:15 pm Lunch

1:15–2:15 pm Plenary 2

2:15–3:30 pm Keynote Speaker

3:30–4:30 pm Plenary 3

4:30–5:15 pm Closing Ceremonies

Future global
health leaders
require a skill set
in negotiating and
forming policies
with other global
health players.

At the American
MockWorld
Health
Organization,
student delegates
assume the role of
either aWHO
Member State
Ambassador, an
NGO
representative, or
amedia
correspondent.

The students
convene in
regional blocs at
committee
sessions during
the first 2 days of
the conference.
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based on the WHO regions: Africa (AFRO), the
Americas (AMRO), Europe (EURO), Eastern Me-
diterranean (EMRO), South-East Asia (SEARO),
and Western Pacific (WPRO). SEARO and WPRO
are combined into 1 region for the conference
to allow for a substantive amount of delegate
representation in the region.

On Day 1, AMWHO conferences begin with a
delegate training session to familiarize the stu-
dents with parliamentary procedure and the over-
all conference. The first committee session follows
shortly thereafter. Within this session, delegates
present ideas on setting the resolution agenda to
a narrower, region-specific subtheme of the main
conference theme. All subsequent resolutions are

written on the agenda topic, which is set bymajor-
ity vote.

Subject Matter Experts
After delegate training on Day 1, an opening cere-
mony features a subject matter expert who intro-
duces the delegates to the conference theme. This
speaker provides a framework and context for del-
egates to better understand and write their posi-
tion paper on the topic of debate. Throughout the
remaining days of the conference, 2 to 3 subject
matter experts speak to provide insight from their
fieldwork, research, and other experiences. See
Table 2 for a list of speakers from the AMWHO
2014 and 2015 conferences.

Debate Procedures
On Day 2, committee sessions continue, and dele-
gates engage in discourse on the best solutions to
the committee subtheme. Delegates address the
entire committee in moderated caucuses and obtain
consensus on their proposed plan of action.
Delegates later enter into an unmoderated caucus
for informal discussions that move toward draft-
ing resolutions.

Resolutions
Each region can form up to 2 resolutions.
Between 1 and 3 Sponsors write the resolution
and are responsible for seeing its passage.
Signatories support the spirit of the resolution
but may not fully agree with the entirety of
the clauses. By the last committee session of
Day 2, fully formed draft resolutions are sub-
mitted to the dais. At this time, delegates may

TABLE 2. Speakers at the American Mock World Health Organization 2014 and 2015 Conferences

Year Day 1 Day 2 Day 3

2014 Steven Wayling: former technical offi-
cer with the Global Programme on
AIDS in the WHO/EURO office in
Copenhagen

Heather Davis: worked with PEPFAR
and CARE in Ethiopia and the DRC

Mory Pagel: worked with SIT Study
Abroad on field-based research within
the WHO in Geneva, Switzerland

2015 Dr. Audrey R. Chapman: professor in
the Division of Public Health Law and
Bioethics, and the first Healey
Endowed Chair in Medical Ethics and
Humanities at the University of
Connecticut Health Center

Dr. Timothy G. Maestro: Director of
Global Health, Population and
Nutrition at FHI 360

U.S. Ambassador Jimmy Kolker:
Assistant Secretary for Global Affairs
at the U.S. Department of Health and
Human Services and the U.S. repre-
sentative to the WHO under President
Barack Obama

Abbreviations: DRC, Democratic Republic of the Congo; PEPFAR, The United States President’s Emergency Plan for AIDS Relief; SIT, School for International
Training; WHO/EURO, World Health Organization Regional Office for Europe.

Delegates in the South-East Asia (SEARO) and Western Pacific (WPRO)
committee in moderated caucus.
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amend each other’s resolutions by adding or
removing clauses, altering language, or adding
specificity through sub-clauses. At the end of
the day, each regional committee votes on all
amended draft resolutions. If passed, the draft re-
solution goes to plenary on the last day for
consideration by all member state representatives.

Plenary
Delegates from all regional blocs convene in ple-
nary on the final day of the conference. Sponsors
present an overview of each resolution, and the
conference as a whole amends and votes on the
regional resolutions. Those that pass plenary are
sent to the World Health Organization in Geneva
for review.

PUBLICITY AND OUTREACH
AMWHO recruited both undergraduate and grad-
uate students through social media marketing,
through the American Public Health Association,
and emails to individual professors and to univer-
sity listservs. Table 3 outlines the universities
represented at both international conferences, as

well as universities hosting regional or local con-
ferences. AMWHO also received sponsorship
from local and global health organizations.

CONTENT OF DEBATE
The AMWHO 2015 conference selected the theme
of “Universal Health Coverage” in alignment with
a topic discussed by the WHA in the months pre-
ceding the conference. Table 4 describes the con-
tent of discussions and debates that occurred in
each region during this conference, and the Box
provides more details about the debate that
emerged specifically from the AMRO region. The
experience concluded at plenary, where AMRO’s
resolution was passed with the addition of a few
amendments. See the Appendix for the AMRO re-
solution that resulted from the plenary.

SURVEY FINDINGS AND DISCUSSION
In total, 124 and 113 attendees from around the
world registered for the AMWHO 2014 and 2015
conferences, respectively. At the conclusion of
each conference, we conducted an anonymous

TABLE 3. University Involvement at the AMWHO 2014 and 2015 Conferences

University

Represented at
AMWHO 2014
and/or 2015

Chapter
Organization

Regional
Conference Host

University of North Carolina at Chapel Hill � � �

Emory University � � �

Virginia Tech � � �

University of Kentucky � � �

University of South Carolina � �

Mercer University � �

University of Georgia � � �

University of Denver � �

Cornell University � � �

University of Washington � � �

Johns Hopkins Bloomberg School of Public Health � �

Case Western Reserve University � �

. . .and 21 more universities �

Abbreviation: AMWHO, American Mock World Health Organization.

Student delegates
from all regional
blocs convene in
plenary on the
final day of the
conference.
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TABLE 4. Determination of Resolution Topics at the American Mock World Health Organization 2015 Conference, by
Region/Committee

Region Proposed Subthemes
Selected Subtheme
(Agenda) Resolution Title Resolution Topics

African Region
(AFRO)

� Sustainable health
systems

� Diverse funding sources
for health care

� Teaching, managing,
and organizing commu-
nity health workers

� Health education reform
� Novel measurement and

evaluation methods for
health interventions

� Emphasis on incorporat-
ing social determinants of
health in health policy
aimed at universal health
coverage

Creating sustainable health
systems in all African
nations and achieving uni-
versal health coverage by
holistically innovating
health care infrastructure to
meet nation-specific needs

The creation of sustainable
health systems

� Retention, education,
and training of a com-
petent health care
workforce

� Methods to improve
health education to
educate different com-
munities and
demographics

� Strengthening relation-
ships between nations
and NGOs

� Creation of a novel
framework to create
and develop sustain-
able health systems

� Addressing the health
care needs of refugees

Americas Region
(AMRO)

� Primary care accessibility
� Definition of essential

medicines
� Health outcomes

measurement
� Health financing
� Health workforce and

resources
� Vulnerable and neglected

populations

Ensuring universal health
coverage as defined by
equitable access to health
services for all, with an
emphasis on access to care
for vulnerable populations.

Ensuring universal health
coverage as defined by
equitable access to health
services for all, emphasiz-
ing access to care for vul-
nerable populations

� Health information sys-
tems integration

� Definition of essential
medicines

� Financial support
� Service expansion and

sustainable
development

� Appropriate training of
community health
workers

Eastern
Mediterranean
Region (EMRO)

� Community health worker
training and curriculum
development

� Supportive health care
units during times of crisis

� Training primary health
care doctors for both
practice and retention in
EMRO

� Designing and imple-
menting a crisis package
for universal health cov-
erage in conflicts areas

� Universal policy to guar-
antee security and sus-
tainability during times of
natural and welfare crisis

Implementing universal
health coverage including
building the framework for
health analytics, crisis
funding, primary health
care funding, education of
medical professionals, and
security within health care
infrastructures

Immediate Relief Universal
Health Care Package for
Times of Crisis

� Provision of immediate
relief resources

� Establishment of an
EMRO crisis fund

� Creation of longitudinal
health care approaches

� Developing partner-
ships between govern-
ments and centers of
excellence

Continued
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TABLE 4. Continued

Region Proposed Subthemes
Selected Subtheme
(Agenda) Resolution Title Resolution Topics

� Package that focuses on
data analysis and pri-
mary health care delivery
to target populations,
encourages the increase
of sanitation and water
access across EMRO, sets
aside a crisis fund, and
improves medical educa-
tion to train and retain
primary health care doc-
tors during times of crisis

European Region
(EURO)

� Education of health care
workforce to address
quantity and specializa-
tion of health care
providers

� Access to health care
services for vulnerable
populations

� Bolstering preventative
care to increase health
care efficiency

� Privatization of universal
health care for health
financing

� Surveillance and sustain-
ability of health care
workforce

Addressing accessibility
and availability of health
care workforce as a means
of providing universal
health coverage with a
focus on outreach to vul-
nerable populations

Increase the number, train-
ing, quality, and equitable
distribution of workforce

� Restructuring of health
care education

� Redistribution of health
care workforce

� Financial sustainability
and surveillance of
novel educational
programs

South-East Asian
Region and
Western Pacific
Region (SEARO/
WPRO)a

� Quality of service
� Equal and affordable

access
� Rural access
� Emergency services
� Financing universal

health coverage

Financing universal health
care with a focus on
improving service quality
and decreasing health
inequality

Financial Support for
SEARO/WPRO Health
Initiatives

� Creation of a regional
financial management
committee to manage
and administer funds

� Cost-sharing for NGOs
and governments

� Decentralized
programs

� Monitoring and assess-
ment of efficient fund
allocation

a For the purposes of creating similar-sized committees, SEARO and WPRO, the 2 smallest regions of the WHO, were combined for all AMWHO
conferences.
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BOX. Case Study of the Americas Region Committee Debate at the American Mock World Health
Organization 2015 Conference
The theme of AMWHO 2015 was Universal Health Coverage. Over the 3-day conference, most participants were grouped into
regional committees, based on theWHO regional offices. Some participants assumed the roles of NGO representatives or media
correspondents. This case study of the Americas Region (AMRO) committee highlights illustrative examples of the experience of
participants.

Day 1 Committee Session: Setting the Resolution Agenda
Upon arrival, each delegate had identified the issues relevant to his/her particular country in the form of position papers. The first
committee session began in a disjointed fashion when delegates were given their initial opportunity to speak as a wide variety of
concerns were presented.

Under the theme of universal health coverage, the dominant topics in AMROwere primary care accessibility, definitions of essen-
tial medicine, health outcomes measurement, health financing, and health workforce and resources. Delegates formed a consen-
sus on the following established agenda: “Ensuring universal health coverage as defined by equitable access to health services
for all, with an emphasis on access to care for vulnerable populations.”

Day 2 Committee Sessions: Negotiating Draft Resolutions
Delegates aimed to clarify their agenda by agreeing upon key definitions. A comprehensive definition of vulnerable populations
ultimately served as a pre-ambulatory clause to the resolution, which set the tone to recognize that each country has distinctive
marginalized groups. Further discussion was also needed to define the intent of the phrase “equitable access to all” in the
agenda; the delegates ultimately settled upon calling for child health care, primary care, and preventative care. Several countries
advocated the inclusion of mental health in this definition, but it was not included.

Once these goals were more clearly defined, debate turned to topics that structurally supported the chosen agenda subtheme.
Many of the dominant topics not chosen as the subtheme were later addressed as subtopics in the agenda. The committee dis-
cussed the importance of health information systems, accounting for financial hardships, and expansion of health services into
underserved regions. Health information systems were proposed to monitor outcomes and thus assess the success of various uni-
versal health coverage systems. Finances were tackled with a call for collaboration between countries on international issues as
well as better coordination of existing funds within countries.

Throughout debate, the delegates worked within the
WHO's scope of power and avoided infringing upon
any country's sovereignty. As delegates moved to
unmoderated caucus to write resolution clauses, NGOs
requested to modify clauses to maintain their influence
but rejected any clause that would impose excessive
responsibility upon them.

Resolution sponsorsthen presented the draft resolutions
for amendments and approval. Among various amend-
mentsthatdealtwithslightwordingchanges,AMROvoted
to include the aforementioned clause concerning mental
health,whichwas pivotal for somedelegateswhose votes
were unsecured. Due to the dichotomy of wealth in the
region, the committee did not pass a contentious amend-
ment thatacknowledgedresponsibility todonorcountries.

U.S. Ambassador Jimmy Kolker, keynote speaker to the
AMWHO2015 conference, alsoparticipatedduring the
final AMRO committee session. Ambassador Kolker
briefly represented the United States and offered a few
amendments, including one that added lesbian, gay,
bisexual, transgender, and queer/questioning (LGBTQ)
to the definition of vulnerable populations, which passed
unanimously.

U.S. Ambassador Jimmy Kolker, Assistant Secretary for Global
Affairs at the U.S. Department of Health and Human Services and
the U.S. representative to the WHO, works with students on a resolu-
tion at the American Mock World Health Organization 2015
conference.

Continued
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online survey of delegates to seek feedback on
their experience, with 50 responses (40.3%
response rate) following the 2014 conference and
39 responses (34.5% response rate) following the
2015 conference. Attendee feedback after each
conference is used to inform successes and oppor-
tunities for growth in moving this nascent organi-
zation forward.

Successes
The vast majority (98%) of respondents from the
AMWHO 2014 conference indicated the confer-
ence as being “good” or “better,” and 90% of
respondents indicated they would recommend
the conference to a friend. Similarly, the majority
(90%) of respondents from the AMWHO 2015
conference rated the experience as “good” or
“better,” and 97% indicated they would recom-
mend AMWHO to a friend.

Survey respondents were also asked to sum-
marize their AMWHO experiences. Table 5
presents some of the open-ended feedback
received from respondents according to the objec-
tives that AMWHO seeks to realize. For example,
respondents indicated AMWHO provided oppor-
tunities to gain practical experience in formulating
global health policy that is not possible in a class-
room environment. Other respondents pointed to
AMWHO’s ability to allow participants to think
from the perspective of policy makers and other
stakeholders.

In addition, the International Federation of
Medical Students’ Associations (IFMSA) con-
tact at WHO headquarters indicated that the
AMWHO 2014 resolutions were succinct and
practical and that only a few amendments
exceeded the limitations of the WHO; as a whole,
the IFMSA contact indicated the resolutions were

similar in style, content, and urgency as those cre-
ated in the WHA. AMWHO will receive feedback
on the 2015 conference byMarch 2017.

Obstacles
Two major challenges identified in the AMWHO
2014 conference were the plenary structure and
the desire for professional development opportu-
nities. The AMWHO 2015 conference provided
an opportunity to grow and address these chal-
lenges to improve participants’ experience.

Plenary
Many participants found the AMWHO 2014 ple-
nary session to be less engaging and productive
than the regional bloc sessions. In response, the
dais of AMWHO 2015 received additional training
to enable them to better facilitate debate, and we
imposed time limits for the plenary debate of
each resolution.We also placed limits on the num-
ber of resolutions each regional bloc could submit
to plenary. The 2015 feedback showed that while
plenary improved, there is still room for improve-
ment in delegate engagement during plenary
debate.

Professional Development Opportunities
Based on 2014 feedback, AMWHO2015 expanded
its professional development and networking
opportunities. As a direct result, we hosted the
“Lunch and Learn” event on Day 2, during
which professionals from a variety of fields and
sectors, e.g., business, education, and academia,
were invited to eat with students and discuss
their careers, paths, and interests. Another pur-
pose of the “Lunch and Learn” event was to ex-
pose students to the various fields necessary to
realize global health equity. Based on survey
responses, the “Lunch and Learn” event was

Day 3 Plenary: Convening All Regional Committees to Amend and Finalize Resolutions
In his keynote, U.S. Ambassador Kolker illuminated that it was out of character for a number of countries in the AMRO region to
vote in favor of LGBTQ recognition and advised the delegates to be careful to accurately represent their country's official positions
in this simulation of international debate.

Similar to the resolutions of most regions, amendments proposed by countries of other regions during plenary were friendly and
passed with little contention. The most substantive changes made included an amendment that removed a line requesting NGO
collaboration in the WHO audit, which was recommended prior to implementing a universal health coverage system and an
amendment to focus on evidence-based outcomes to determine universal health coverage success. Finally, a clause that provi-
sioned for data protection throughout universal health coverage was added.

BOX. Continued

The vastmajority
of conference
survey
respondents rated
the conference
“good” or
“better” and said
they would
recommend it to a
friend.
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very popular among participants as a profes-sio-
nal development tool. Additional networking
opportunities included a “Delegate Social” held
on Day 1.

CONCLUSION
AMWHO fills a gap in global health policy edu-
cation by providing students with exposure to
the mechanics and political dynamics of the
World Health Assembly, and an experiential op-
portunity to develop skills essential to careers
in global health governance. After 3 interna-
tional conferences, AMWHO has developed an
effective structure, with post-conference survey
results indicating that AMWHO fulfills its
objectives.

Since the creation of the conferences,
AMWHO has sought to sustain its experiential
education efforts by creating university chapters
that engage in mock debate and that host regional
conferences throughout the year (Table 3). This

has filled an unmet need on campuses with
growth from 5 to 12 chapters in 2016 alone.

AMWHO is working toward a future as a regis-
tered nonprofit that is in all high school and colle-
giate institutions in the United States, similar to
Model United Nations. As AMWHO grows in
scope, its purpose remains to develop, improve,
and expand our capacity to create a generation of
students who understand the complexities of di-
plomacy and policymaking. With continued
growth, the organization has potential to contrib-
ute to developing a cadre of learned, well-trained,
and capable global health practitioners for years to
come.
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the UNC Department of Public Policy, the Gillings Global Gateway, the
Duke Global Health Institute, and UNC Student Government all provided
funding for the AMWHO 2015 conference. The authors received no
funding to write this field report.
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TABLE 5. Feedback About the American Mock World Health Organization (AMWHO) Conferences: Qualitative Findings
From Survey Respondents

AMWHO Objectives Relevant Qualitative Survey Findings

Student engagement in
global health diplomacy

Delegates noted that “AMWHO 2014 was a truly unique event; tackling international issues in
healthcare by engaging in constructive debates and drafting resolutions allowed us to think critically
about . . . solutions to promote health worldwide” and was “an ingenious way to engage students
from various disciplines through interactive and self-guided learning.”

Guidance to future directions One delegate reflected, “Coming with very little experience in the global public health arena,
AMWHO has allowed me to figure out where my purpose is: at the intersection of public policy and
public health. I truly give AMWHO significant credit for giving me clarity regarding my future plans.”
Another attendee said, “[AMWHO] revived my passion for diplomacy and advocacy. This was the
first time I saw that my dream could actually be realized and that my potential and the possibilities
are endless.”

Putting theory and knowl-
edge into practice

Several students commented on the practical nature of the conference. For example, 1 participant
observed, “I learned that the intricacies and difficulties of forming global health policy are not
something you can really learn in a lecture. The kinds of experiences provided at AMWHO allowed
a paradigm shift not possible in class.”

Understanding other
perspectives

One student remarked, “AMWHO is a unique opportunity because we learn to think in the per-
spectives of policymakers, which helps us understand the difficulties involved with it. As future public
health leaders, it’s important to understand why nations or parties support or deny certain policies. If
we can understand someone’s perspectives, only then can we begin to cooperate with him/her to
create more comprehensive solutions to our world’s greatest problems.”

Introducing diplomacy and
global health skills

One student noted, “As a scientist, it is important for me to understand how health policy is
made since it both influences and is influenced by scientific research. Because of AMWHO I feel
much better prepared to be an active participant in bridging the gap between research and
global health.”

The American
MockWorld
Health
Organization fills
a gap in global
health policy
education by
providing
students with the
opportunity to
develop skills
essential to
careers in global
health
governance.
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APPENDIX. RESOLUTION OF THE AMERICAS REGION (AMRO) SENT TO PLENARY AT THE
2015 AMERICAN MOCK WORLD HEALTH ORGANIZATION

Code: Resolution AMRO 2.1
Committee: AMRO

Subject: Ensuring universal health coverage as defined by equitable access to health services for all, with
an emphasis on access to care for vulnerable populations

Sponsors: Costa Rica, Grenada, Haiti

Signatories: Argentina, Brazil, Canada, Chile, Colombia, Cuba, Dominican Republic, Ecuador, Honduras,
Jamaica, Mexico, Peru, Saint Lucia, Uruguay

Defining vulnerable populations as sectors that currently lack or are at the risk of lacking access to health
services,

Recognizing that vulnerable populations vary depending on the individual nation, including but not limited
to: marginalized groups such as refugees, documented and undocumented immigrants, those of low soci-
oeconomic status, mothers, children, the elderly, and LGBTQþ populations, as well as geographically iso-
lated populations or populations at high risk of natural disasters or violent conflict,

Affirming the need for the availability of a baseline set of health services for all people,

Noting that having a functional health information system is a prerequisite for achieving efficient and
quality health care provision for all populations,

Realizing that the optimal method of health system financing varies among nations,

Recognizing that a successful UHC system must be sustainable,

The General Assembly Plenary,

1. Requests the creation of a health information system to collect data and monitor outcomes to tailor
health systems to the needs of a given nation or area
a. Requests that individual nations assess health care needs and available resources by creating health

information systems to collect and analyze data andmonitor outcomes
i. Recommends that theWorld Health Organization (WHO) audit solutions that implement UHC as
they’re being carried out in these regions

ii. Recommends that all systems will be maintained with the highest standard of data protection to
ensure confidentiality and security

b. Suggests a focus on evidence-based outcomes in determining the success level of a UHC program
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2. Urges the provision of a basic set of services to be available to all, prioritizing promotion of primary and
preventative care, emphasizing maternal and child care
a. Strongly suggests that the basic scope of services in a given nation be expanded beyond the three

broad areas stipulated above to encompass specific health needs of each country

i. Strongly urges that the issue of mental health be made a priority when deciding to expand the
scope of basic services provided

ii. Recommends results-based implementation of services in accordwith the data generated byhealth
information systems and encourage innovative determinations of success in areas (such asmen-
tal health) for which data-base metrics of success do not completely address the situation

3. Endorses the development by member states of systems for Universal Health Care (UHC) in which all
populations with a focus on aiding vulnerable ones, have access to needed health services without
incurring financial hardships
a. Encourages the creation of partnerships and collaborations between countries, whichmay be neces-

sary to make the development of such a system feasible in some developing nations
b. Encourages better targeting and coordination of existing funds to address international issues,

including but not limited to migrant populations, disease epidemics, international information
databases, and assistance to countries in need with regards to individual universal healthcare cov-
erage systems.

c. Supports the exploration of various financing schemes for individual contributions on a country-by-
country basis

d. Affirms countries’ responsibility to develop cost-effective health coverage systems

i. Emphasizes strengthening prevention-based programs as away to potentially lessen financial bur-
dens from preventable diseases, especially among vulnerable populations

4. Urges the expansion of health services into underserved regions to provide primary and preventive
health services
a. Suggests the development of health facilities in both rural and urban regions to help lessen the geo-

graphical barriers and opportunity cost to health care access for vulnerable populations
b. Encourages the development of an able and plentiful health workforce to ensure that people of all

regions have access to quality health care
i. Suggests that the aforementioned workforce also serve to educate the local populous with
regards to personal healthcare

ii. Calls upon both individual nation as well as the international community to begin a self-
sustainable training program, focusing on developing community health worker programs

iii. Calls to be accomplished via the building of human capital of local individuals from communities
and local indigenous groups. This will ensure sustainability, cultural relevancy, and trust from
locals of health workers.

1. Encourages the formation of Community Health Workers (CHW) programs that are inte-
grated with existing or developing health systems, including supervision and
remuneration

c. Suggests utilizing existing and local infrastructure as well as creating and improving new health care
infrastructure to maximize efficient resource allocation and ensure cultural sensitivity

5. Expresses its appreciation for Non-Governmental Organizations (NGO) participation, and encour-
ages focused exit strategies for countries to remain self-reliant and sustainable
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LETTER TO THE EDITOR

Possible Reasons for Limited Effectiveness of a Skills
and Drills Intervention to Improve Emergency Obstetric
and Newborn Care

Helen A Allott,a Helen Smith,a Terry Kana,a Mselenge Mdegela,a Sarah Bar-Zeev,a Charles Ameha

See related article by Varghese.

We read with interest the paper by Varghese et al.1

regarding the limited effectiveness of a skills and
drills intervention to improve emergency obstetric
and newborn care and the accompanying editorial by
Ricca.2

Ricca discussed some possible reasons as to why
the intervention had limited effect when it came to
improved diagnosis and management of maternal and
newborn complications, including systems weaknesses,
provider motivation and behavior, and barriers to team-
work in the workplace.

Wewould like to draw attention to a further possible
reason for the limited effectiveness in translating the
training into demonstrable improvements in clinical
care. While there were statistically significant improve-
ments in both knowledge and skills, as assessed by pre-
and post-intervention knowledge and skills assessments,
it may be that these improvements, albeit of significance,
still did not cross a threshold of the improvement neces-
sary to make a real difference in clinical practice. It could
be argued, for example, that a score of 56% in under-
standing how to recognize and act in an obstetric emer-
gency is simply still not enough.

We would, therefore, suggest that prior to imple-
menting any further such intervention, both the content
and mode of delivery of the training intervention be re-
explored with a view to gaining an understanding as to
why it was that participants’ scores did not reach a
higher level. Then appropriate changes can be imple-
mented in the training in order to achieve a greater de-
monstrable level of knowledge and skills improvement,
which may be more likely to have an impact on clinical
practice.

In our experience in the multi-country Making It
Happen program,3 setting up skills training rooms4,5

and training of health care facility-based mentors
and supervisors were successful approaches in bring-
ing about change in behavior and practice after
training.

As a final point, evaluating the effectiveness of train-
ing programs is the last step of an effective training pro-
gram design but in order to improve the strength of the
results, attention must be paid to more robust designs
beyond pre- and post-training assessments. Having a
matched comparison group with outcome indictors
linked to the training intervention will minimize bias
associated with the results. The stepped wedge research
design6 allows all clusters to receive the intervention at
various times while being part of the control group at
some point. This design is better suited for when it is
known that an intervention has benefits, and therefore
it is unethical to withhold the intervention from other
groups.

Competing Interests:None declared.
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