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Can We Expect Results-Based Financing to Improve Quality

of Care?

expense of clinical quality.

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

© See related article by Gergen.

esults-based financing (RBF) schemes in health
Rcare 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 Gergen' 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.?

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 model®).
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:

e Latrines/toilets present and in good working order

¢ Performance or activity reports submitted on time

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

¢ 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 Donabedian model, 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.”

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 exitinterviews. In most instances, review of 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

1
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Unlike tracking of
service volume,
clinical quality of
care tends to be
difficult to
measure.

In order to provide
quality care,
health workers
need to be
available,
capable,
motivated, and
enabled.

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 use measures
that closely approximate what we’re most inter-
ested in influencing, we risk misdirecting effort to-
ward factors that are less likely to contribute to
improvements on meaningful 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 be met if appropriate, quality care is to
be provided for every client every time. This has
been referred to as “implementation strength.”’
One simple way to think about the immediate
proximal set of such factors is to remember the ac-
ronym ACME; for a specific service to be delivered
such that it produces its desired benefit, systems
need to be functional such that health workers are:

Available to those needing the service

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

e Motivated to provide the service

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

Not all of this will be easily measurable, 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

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

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,® 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:

e 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, to what extent would 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
piloted”) 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?

e 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?

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

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

2
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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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Winners of the Consortium of Universities for Global
Health—-Global Health: Science and Practice Annual Student

Manuscript Contest

James D Shelton, Pierre Buekens,? Elizabeth Grant®

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.

his 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:

¢ Leietal. American Mock World Health Organization:
An Innovative Model for Student Engagement in
Global Health Policy’

e 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

@Editor-in-Chief, Global Health: Science and Practice Journal, Baltimore, MD,
USA.

b Chair, Consortium of Universities for Global Health, Washington, DC, USA,
and Tulane University School of Public Health and Tropical Medicine, New
Orleans, LA, USA.

€Chair, Research Committee, Consortium of Universities for Global Health,
Woashington, DC, USA, and The University of Edinburgh, Edinburgh, UK.

Correspondence to James D Shelton (jdshelton@jhu.edu).
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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 the major 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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“New Users” Are Confusing Our Counting: Reaching
Consensus on How to Measure “Additional Users” of

Family Planning

Aisha Dasgupta,® Michelle Weinberger,© Ben Bellows,d Win Brown®

additional users.

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

INTRODUCTION

n 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." Most of these women were concen-
trated in the world’s 69 poorest countries.” 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* The
community felt that designating a single number would
help rally the community and push forward a renewed
focus on family planning.?

Nearly 5 years later, the widely recognized “120 by
20” goal supported by the Family Planning 2020 (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,”

“Marie Stopes Infernational, London, UK.

b United Nations Population Division, New York, NY, USA.
€ Avenir Health, Washington, DC, USA.

dPopulol’rion Council, Lusaka, Zambia.

©Bill & Melinda Gates Foundation, Seattle, WA, USA.
Correspondence to Aisha Dasgupta (dasgupta@un.org).
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“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
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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
tully captured with service statistics, for example,
is the effective, voluntary use of a preferred contra-
ceptive method by each program beneficiary over
time. Reasons for method-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
from population-level surveys. To ensure clarity of
terminology used throughout this article, we sum-
marize these definitions in the Box.”

THE AGGREGATE MEASURE OF
“ADDITIONAL USERS” BASED ON
HOUSEHOLD SURVEYS AND MODEL-BASED
ESTIMATES

“Additional users” is inherently an aggregate met-
ric indicating how many 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.”” 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 X mCPRyyyy)
= (WRA3012 X mCPR3012)

Where YYYY = the current time period of interest
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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
to more than 270 million women,® 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.’

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-
tems'® and a handful of specialist studies'’'?
that have captured method 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 fo 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: A person who has used modern contraception at any time in the past, but is not currently using a modern method.

+ 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 by women 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.

Terms We Suggest Dropping

+ New user: 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.

Global Health: Science and Practice 2017 | Volume 5 | Number 1 8


http://www.ghspjournal.org

How to Measure “Additional Users”

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

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

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 planning who was 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.

www.ghspjournal.org
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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.' '* 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.

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

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,'” adapted from a model used by
the United Nations Population Division,'® gener-
ates statistical estimates of mCPR 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
of mCPR growth after the latest survey. These serv-
ice statistics are converted into an Estimated
Modern Use (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 donot allow HMIS data to be directly extrapo-
lated to estimates of national-level mCPR 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.'”'#
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
from provider-changers are discounted (“substitu-
tion effect”);'” (2) the previous year’s baseline
must be maintained 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

10
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FIGURE 1. Contribution of Adopters to Additional Users Depending on High, Medium, and Low Continuation Scenarios

A. High continuation: the
majority of (but not all)
adopters served would
contribute to additional users.
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*In this graphic, continuation includes both LAPM users still protected by a method received in a previous year and users who come back for resupply of
their method. A portion of this continuation would be picked up in the year 2 service statistics as client revisits or services/commodities provided to

Abbreviations: LAPM, long-acting and permanent methods; mCPR, modem contraceptive prevalence rate; VWRA, women of reproductive age.

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
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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.% This number
of users will need to be maintained 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

11



http://ghspjournal.org/lookup/suppl/doi:10.9745/GHSP-D-16-00328/-/DCSupplemental
http://www.ghspjournal.org

How to Measure “Additional Users”

www.ghspjournal.org

FIGURE 2. Using Service Statistics in FPET to Inform Trends in
mCPR Growth
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FIGURE 3. How Contribution to Additional Users Are Modeled in
Impact 2
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Source: Adapted from Weinberger, Fry, and Hopkins (201 5)."
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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, and CYPs) play an important role in monitor-
ing family planning programs, 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, resumption of use, and so on, even more
value can be obtained from routine tracking.
However, due to the limitations described in thisar-
ticle, these program-level measures will never be
directly comparable with population-level changes
in contraceptive use such asadditional users.

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.”?° 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.

We have outlined how national-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
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e Drop “new users” and “acceptors” from the
family planning measurement agenda as these
ambiguous terms create confusion

e 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

e 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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CDC's Male Circumcision Recommendations Represent a Key
Public Health Measure

Brian J Morris,® John N Krieger, Jeffrey D Klausner®

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

fter 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.'” The CDC’s summary' (Box 1) was accompanied
by a 61-page literature review.? The CDC supported the
2012 American Academy of Pediatrics (AAP) infant
MC policy™® (Box 2) and recommended that providers:
(1) give parents of newborn boys comprehensive coun-
seling about the benetfits 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.’

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

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 (STls), 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.

and medical perspective, current evidence suggests that
circumcision is not an appropriate public health measure
for developed countries such as the United States.”®
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BOX 2. Conclusions of the 2012 Circumcision Policy Statement by the American Academy of Pediatrics Task
Force on Circumcision®

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
numerous medical
conditions.

The benefits
gained from male
circumcision far
exceed risks.

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).124>7 For example, MC protects against a
number of STIs including HIV, and it partially pro-
tects against oncogenic types of human papilloma-
virus (HPV)'®"> that together with phimosis,
balanitis, and smegma are major risk factors for
penile cancer,'”'*'® 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.'® 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 own mind'?® (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.

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

Frisch and Earp also contend that many STIs
can be treated effectively if they do occur. We dis-
pute thatlogic 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.**=°

The benefits of medical procedures should
always, of course, be weighed with the potential
risks. Frisch and Earp question whether the poten-
tial benefits of MC 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.*>®? Furthermore, there is no
long-term adverse effect of infant MC on psycho-
logical*®?” or sexual®®”’ outcomes. Systematic
reviews have found no adverse effect of MC on
sexual function,?®???> sensitivity, or satisfac-
tion.?” A meta-analysis of all common male sexual
dysfunctions found none were related to MC sta-
tus.”® 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.
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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 Earp® oppose the 2014 draft MC recommendations from the U.S. Centers for Disease
Control and Prevention (CDC),? 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 STls 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 STls 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.

The survey concluded that MC is not associated
with men's overall sexual function.’! 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,
compared with only 10% of circumcised men who
wished they had not been circumcised (margin of

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

error *4%).>* A randomized controlled trial
(RCT) of uncircumcised men in Kenya found sex-
ual pleasure increased in most men after MC.>” It
is possible some circumcised men may be unhappy
due to exposure to misleading propaganda that
dominates the Internet.

A risk-benefit analysis® cited by the CDC?
found that benetfits of infant MC exceed risks by
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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

. Sexua"y transmitted infections including high-risk human papi”omavirus (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 review? and draft policy recommendations,® AAP review® and infant MC policy statement,” risk-benefit

analyses by Morris et al.”?

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

Quick (a few minutes)

Low cost

Low risk (adverse events 0.4%)%°
Bleeding is minimal

No need for sutures

Convenient (baby mostly sleeps)

Local anesthesia for those <2 months of age?'

Healing is fast (2 weeks)?'
Cosmetic outcome usually good

No long-term memory of procedure

More complex

Takes half an hour or more

Expensive (often unaffordable)

Moderate risk (adverse events 4%-8%)%°

Bleeding more common, requiring cautery or other interventions
Sutures or tissue glue needed

Inconvenient (time off school or work required)

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

Healing takes 6 weeks or more
Stitch marks may be seen
Fear of undergoing an operation

Abstinence from sexual intercourse for the 6-week healing period

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

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

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.”*® But risk figures in the
CPS analysis were exaggerated because they were
drawn from a global study that included data from
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traditional (non-medical) MCs>” and outlier stud-
ies while ignoring a more recent study by CDC
researchers of 1.4 million (mostly newborn)
MCs.?° 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-
tique™® 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.”*" It pointed out that the reason most
Danish boys might go through infancy, childhood,
and adolescence without being circumcised
reflects “the strict foreskin-preserving culture of
Denmark.”*' “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.”*' 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
MC was lower, at 2%), further exposing the boy to
surgical risks.

Foreskin problems continue into adulthood, as
does MC for medical and cosmetic reasons. Since
some men might not seek medical 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.'® Risk-benefit
analyses calculated that half of uncircumcised
males will, over their lifetimes, suffer from an
adverse medical condition attributable to their
foreskin.®** 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).*® This
had a prevalence of 0.37% in the Danish study.*'
Lichen sclerosus is difficult to treat, and treatment
has a low success rate.*® Frisch and Earp go into a
lengthy argument that another condition, meatal
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stenosis (a subcategory of urethral stricture dis-
ease), is one of the most common complications 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%.*" Prevalence was 0.01% in a large U.S.*°
study of infants and a U.K.** 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.*’

Finally, Frisch and Simonsen reported that
circumcised boys may be at increased risk for au-
tism spectrum disorder (ASD) due to MC-related
pain.*’ 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.*****” Sneppen and
Thorup, in particular, found ASD prevalence was
7.2% in uncircumcised Danish boys and suggested
Frisch’s study suffered from confounding.*!

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 men*® was one-sided
and suffered from confounding and statistical
flaws.?**? In this Danish study, MC of the mostly
(89%) Lutheran or non-religious Danish men 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.?**°°° Participation bias, small sample
sizes for cases among the 5% who were circum-
cised, and failure to correct for multiple testing
were also noted.?**” Confounding and statistical
flaws were also noted for a study of penile sensitiv-
ity by Sorrells et al.’! 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
foreskin remains

vulnerable to

adverse medical

conditions,
infections, and
genital cancers.
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Male circumcision
could reduce
heterosexual HIV
risk by about 21%
in African-
Americans and
12% in Hispanics.

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).?*>? 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.”?? 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.>?

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

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 A3, 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.’®

The area of the outer and inner foreskin com-
bined spans a wide range: 7-100 cm?® (n=965)>"
and 18-68 cm? (n=8),’® 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.””” 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.>®

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.®®~"? 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
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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.”” 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.”* Lifetime risk of HIV diagnosis
in heterosexual males in the United States is cur-
rently 1 in 524.”° The increase in HIV infections
in African-Americans, in particular, has been
faster than in all other groups.”® 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.”” Actual MC-
related risk reduction in heterosexual African-
American men with known HIV exposure was
51%.7®

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

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,'®!1121671.82790 44 wyel] as their
female sex partners and among MSM who
are insertive-only.”*'°® With regard to MSM in
particular, a Cochrane analysis of MC and HIV
prevalence among MSM 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; I*’=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;
I’ = 0%).”""®® MC also reduces the risk of
potentially fatal penile, prostate, and cervical

20

10,91-95


http://www.ghspjournal.org

CDC Circumcision Recommendations and Public Health

www.ghspjournal.org

cancer.' 167181017104 " partial protection against
prostate cancer incidence was seen in U.S.'°! and
Canadian'®? studies and in a meta-analysis of all
studies,'®* the protective effect being strongest
(36%'°" and 60%'°?) 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.'®® 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.”*
This study found that if infant MC prevalence in
the United States decreased from the current
80% prevalence'’® 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.”*
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%.”*
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%.7*

Frisch and Earp also take issue with the CDC’s
modeling findings’” 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.””7 As pointed
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outin the CDC study, the lack of cost-effectiveness
for white males may be because white males 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-
pared with 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.'®” 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.'*®

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.'°? In response, Florida restored
Medicaid coverage in 2014.

Thus, in contrast to the assertions by Frisch
and Earp, the cost-savings estimated by the
CDC”” and Johns Hopkins researchers’ 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.''>'"! 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.*®
In another follow-up study, of Swedish boys after
MC, the boys showed no adverse psychological
effect of MC.'"?

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

21


http://www.ghspjournal.org

CDC Circumcision Recommendations and Public Health

www.ghspjournal.org

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.

While infants may
experience pain
from
administration of
a local anesthetic
before
circumcision, the
pain can be
reduced by prior
application of
topical anesthetic
creams.

local anesthesia. General anesthesia involves risks,
is usually unnecessary, and is falling out of favor.
The AAP’ and CDC? 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.”''¢ 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."'” 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%."'® 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 survey''® 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
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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).'*?

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%,"'%° 0.3%,'*" and 0.2%"'** 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,'?? 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."?” 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.'*¢
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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,”> and the accompanying technical report
refers to an analysis that finds the benefits of MC
exceed the risks.® The AAP policy also concluded
that benefits of MC exceed the risks. Policy state-
ments from Australian, British, and Dutch medical
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,”® 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 on MC, stating that'?”:

1. Ttisreasonable for parents to weigh the bene-
tits 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 statement’® 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
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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, MC has 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 negligible when local anesthesia is used.
Criticisms of the AAP and CDC policies by MC
opponents have been consistently exposed as
flawed (AAP policy®*'?*7131; CDC policy'**'°?).
Convincing arguments have been made that it
would be unethical to withhold information about
the risks and benefits of MC from parents of
boys.! 20132134135 a5 recommended by the AAP
and CDC. Curiously, those who condemn parent-
approved infant MC are not as quick to condemn
procedures that provide no medical benetfit to chil-
dren (e.g., cosmetic orthodontia, correction of
harelip, surgery for tongue-tie, treatment of dwarf-
ism by growth hormone injections, and surgery for
removal of supernumerary digits).'>> Why then do
some regard MC as controversial?'>> 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
tohealth care services.”' > Therefore, we assert that
the CDC’s draft MC recommendations do nothing
more than advocate appropriately the right of male
infants, children, adolescents, and adults to access
health care services with medical benefits—that is,
MC—and that adoption of the draft CDC recom-
mendations into formal policy should improve
public health in the United States.
Competing Inferests: Dr. Morris reports that he is a member of the
Circumcision Academy of Australia, o government registered
incorporated association whose Constitution states that it is “a non-profit
organization” whose objectives are to “educate health professionals and
the general public about male circumcision, including but not limited to
the benefits, the risks and methods of male circumcision” and “to
promote ease of access and affordability of male circumcision in
Australia.” Dr. Krieger reports that he performs male circumcision in his
clinical practice as a urologist, outside the submitted work. In addition,

Dr. Krieger has a patent pending for a male circumcision device. Dr.
Klausner has nothing to disclose.

REFERENCES

1. U.S. Centers for Disease Control and Prevention (CDC).
Recommendations for providers counseling male patients and

Convincing
arguments have
been made that it
would be
unethical to
withhold
information about
the risks and
benefits of male
circumcision from
parents of boys.

Adoption of the
draft CDC
recommendations
into formal policy
should improve
public health in
the United States.

Policy statements
on male
circumcision by
medical bodies
should rely on
medical evidence.

23


http://www.ghspjournal.org

CDC Circumcision Recommendations and Public Health

www.ghspjournal.org

Global Health: Science and Practice 201

parents regarding male circumcision and the prevention of HIV
infection, STls, and other health outcomes. A nofice by the Centers
for Disease Control and Prevention on 12/02/2014. [Docket No.
CDC-2014-0012]. Fed Regist. 2014,79(231):71433. https://
www.federalregister.gov/documents/2014/12/02/201 4-

2781 4/recommendations-for-providers-counseling-male-pafients-
and-parents-regarding-male-circumcision-and. Accessed

September 14, 2016.

. U.S. Centers for Disease Control and Prevention (CDC).

Background, methods, and synthesis of scientific information used
to inform the "Recommendations for providers counseling male
patients and parents regarding male circumcision and the
prevention of HIV infection, STls, and other health outcomes."
[Docket No. CDC-2014-0012-0002]. https://www.regulations.
gov/document2D=CDC-2014-0012-0002. Accessed September
14,2016.

. U.S. Centers for Disease Control and Prevention (CDC).

Recommendations for providers counseling male patients and
parents regarding male circumcision and the prevention of HIV
infection, STls, and other health outcomes. [Docket No. CDC-2014-
0012-0002]. https:/ /www.regulations.gov/document2D=CDC-
2014-0012-0003. Accessed September 14, 2016.

. American Academy of Pediatrics Task Force on Circumcision.

Circumcision policy statement. Pediatrics. 2012;130(3):585-586.
CrossRef. Medline

. American Academy of Pediatrics Task Force on Circumcision. Male

circumcision. Pediatrics. 2012;130(3):e756-e785. CrossRef.
Medline

. Frisch M, Earp BD. Circumcision of male infants and children as a

public health measure in developed countries: a critical assessment
of recent evidence. Glob Public Health. 2016:1-16. CrossRef.
Medline

. Morris BJ, Wodak AD, Mindel A, et al. Infant male circumcision: an

evidence-based policy statement. Open J Prevent Med. 2012;02
(1):79-92. CrossRef

. Morris BJ, Bailis SA, Wiswell TE. Circumcision rates in the United

States: rising or falling? What effect might the new affirmative pe-
diatric policy statement have? Mayo Clin Proc. 2014,89(5):677-
686. CrossRef. Medline

. Morris BJ, Kennedy SE, Wodak AD, et al. Early infant male cir-

cumcision: systematic review, risk-benefit analysis, and progress in
policy. World J Clin Pediatr. 2017,6(1):89-102. CrossRef

. Castellsagué X, Bosch FX, Mufioz N, et al; Infernational Agency for

Research on Cancer Multicenter Cervical Cancer Study Group.
Male circumcision, penile human papillomavirus infection, and
cervical cancer in female partners. N Engl J Med. 2002;346
(15):1105-1112. CrossRef. Medline

. Backes DM, Bleeker MCG, Meijer CJLM, et al. Male circumcision is

associated with a lower prevalence of human papillomavirus-
associated penile lesions among Kenyan men. IntJ Cancer.
2012;130(8):1888-1897. CrossRef. Medline

. Tobian AAR, Serwadda D, Quinn TC, et al. Male circumcision for

the prevention of HSV-2 and HPV infections and syphilis. N Engl J
Med. 2009;360(13):1298-1309. CrossRef. Medline

. Auvert B, Sobngwi-Tambekou J, Cutler E, et al. Effect of male cir-

cumcision on the prevalence of high-risk human papillomavirus in
young men: results of a randomized controlled trial conducted in
Orange Farm, South Africa. J Infect Dis. 2009;199(1):14-19.
Medline. CrossRef

. Gray RH. Infectious disease: male circumcision for preventing HPV

infection. Nat Rev Urol. 2009;6(6):298-299. CrossRef. Medline

. Gray RH, Wawer MJ, Serwadda D, Kigozi G. The role of male cir-

cumcision in the prevention of human papillomavirus and HIV

infection. J Infect Dis. 2009;199(1):1-3. Medline. CrossRef

7 | Volume 5 | Number 1

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

. Morris BJ, Gray RH, Castellsague X, et al. The strong protection

afforded by circumcision against cancer of the penis. Adv Urol.
2011;2011:812368. CrossRef. Medline

. Larke NL, Thomas SL, dos Santos Silva |, Weiss HA. Male circumci-

sion and penile cancer: a systematic review and meta-analysis.
Cancer Causes Control. 2011;22(8):1097-1110. CrossRef.
Medline

. Schoen EJ, Oehrli M, Colby CJ, Machin G. The highly protective

effect of newborn circumcision against invasive penile cancer.
Pediatrics. 2000;105(3):e36. Medline

. Morris BJ, Waskett JH, Banerjee J, et al. A ‘snip’ in time: what is the

best age to circumcise? BMC Pediatr. 2012;12:20. CrossRef.
Medline

El Bcheraoui C, Zhang X, Cooper CS, Rose CE, Kilmarx PH, Chen
RT. Rates of adverse events associated with male circumcision in
U.S. medical settings, 2001 to 2010. JAMA Pediatr. 2014;168
(7):625-634. CrossRef. Medline

World Health Organization (WHO), Jhpiego. Manual for Early
Infant Male Circumcision Under Local Anaesthesia. Geneva: WHO;
2010. http://apps.who.int/iris/bitstream/10665/44478/1/
9789241500753 _eng.pdf. Accessed February 10,2017.

Pallett A, Hand K. Complicated urinary tract infections: practical
solutions for the freatment of multiresistant Gram-negative bacteria.
J Antimicrob Chemother. 2010;65(suppl 3):iii25-iii33. CrossRef.
Medline

Fasugba O, Gardner A, Mitchell BG, et al.: Ciprofloxacin
resistance in community- Fasugba O, Gardner A, Mitchell BG,
Mnatzaganian G. Ciprofloxacin resistance in community- and
hospital-acquired Escherichia coli urinary tract infections: a sys-
tematic review and meta-analysis of observational studies. BMC

Infect Dis. 2015;15(1):545. Medline. CrossRef

Bryce A, Hay AD, Lane IF, Thornton HV, Wootton M, Costelloe C.
Global prevalence of antibiotic resistance in paediatric urinary tract
infections caused by Escherichia coli and association with routine
use of antibiotics in primary care: systematic review and meta-

analysis. BMJ. 2016;352:i939. CrossRef. Medline

Looke DFM, Gottlieb T, Jones CA, Paterson DL. Gram-negative re-
sistance: can we combat the coming of a new Red Plague? Med J

Aust. 2013;198(5):243-244. CrossRef. Medline

Fergusson DM, Boden JM, Horwood L. Neonatal circumcision:
effects on breastfeeding and outcomes associated with breastfeed-
ing. J Paediatr Child Health. 2008;44(1-2):44-49. CrossRef.
Medline

Stenram A, Malmfors G, Okmian L: Circumcision for phimosis: a

follow-up study. Scand J Urol Nephrol. 1986,20(2):89-92. Medline

Tian Y, Liu W, Wang JZ, Wazir R, Yue X, Wang KJ. Effects of cir-
cumcision on male sexual functions: a systematic review and mefa-
analysis. Asian J Androl. 2013;15(5):662-666. CrossRef. Medline

Morris BJ, Krieger JN. Does male circumcision affect sexual func-
tion, sensitivity, or satisfaction? A systematic review. J Sex Med.

2013;10(11):2644-2657. CrossRef. Medline

Cox G, Krieger JN, Morris BJ. Histological correlates of penile sex-
ual sensation: does circumcision make a difference? Sex Med.

2015;3(2):76-85. CrossRef. Medline

Homfray V, Tanton C, Mitchell KR, et al. Examining the association
between male circumcision and sexual function: evidence from a
British probability survey. AIDS. 2015;29(11):1411-1416.
CrossRef. Medline

Bossio JA, Pukall CF, Steele SS. Examining penile sensitivity in neo-
natally circumcised and intact men using quantitative sensory test-
ing. J Urol. 2016;195(6):1848-1853. CrossRef. Medline
Shabanzadeh DM, Dijring S, Frimodt-Meller C. Male circumcision
does not result in inferior perceived male sexual function - a sys-

tematic review. Dan Med J. 2016;63(7):A5245. Medline

24


http://www.federalregister.gov/documents/2014/12/02/2014-27814/recommendations-for-providers-counseling-male-patients-and-parents-regarding-male-circumcision-and
http://www.federalregister.gov/documents/2014/12/02/2014-27814/recommendations-for-providers-counseling-male-patients-and-parents-regarding-male-circumcision-and
http://www.federalregister.gov/documents/2014/12/02/2014-27814/recommendations-for-providers-counseling-male-patients-and-parents-regarding-male-circumcision-and
http://www.federalregister.gov/documents/2014/12/02/2014-27814/recommendations-for-providers-counseling-male-patients-and-parents-regarding-male-circumcision-and
http://www.regulations.gov/document?D=CDC-2014-0012-0002
http://www.regulations.gov/document?D=CDC-2014-0012-0002
http://www.regulations.gov/document?D=CDC-2014-0012-0003
http://www.regulations.gov/document?D=CDC-2014-0012-0003
https://doi.org/10.1542/peds.2012-1989
http://www.ncbi.nlm.nih.gov/pubmed/22926180
https://doi.org/10.1542/peds.2012-1990
http://www.ncbi.nlm.nih.gov/pubmed/22926175
https://doi.org/10.1080/17441692.2016.1184292
http://www.ncbi.nlm.nih.gov/pubmed/27194404
https://doi.org/10.4236/ojpm.2012.21012
https://doi.org/10.1016/j.mayocp.2014.01.001
http://www.ncbi.nlm.nih.gov/pubmed/24702735
https://doi.org/10.5409/wjcp.v6.i1.89
https://doi.org/10.1056/NEJMoa011688
http://www.ncbi.nlm.nih.gov/pubmed/11948269
https://doi.org/10.1002/ijc.26196
http://www.ncbi.nlm.nih.gov/pubmed/21618520
https://doi.org/10.1056/NEJMoa0802556
http://www.ncbi.nlm.nih.gov/pubmed/19321868
http://www.ncbi.nlm.nih.gov/pubmed/19086814
https://doi.org/10.1086/595566
https://doi.org/10.1038/nrurol.2009.96
http://www.ncbi.nlm.nih.gov/pubmed/19498404
http://www.ncbi.nlm.nih.gov/pubmed/19086812
https://doi.org/10.1086/595568
https://doi.org/10.1155/2011/812368
http://www.ncbi.nlm.nih.gov/pubmed/21687572
https://doi.org/10.1007/s10552-011-9785-9
http://www.ncbi.nlm.nih.gov/pubmed/21695385
http://www.ncbi.nlm.nih.gov/pubmed/10699138
https://doi.org/10.1186/1471-2431-12-20
http://www.ncbi.nlm.nih.gov/pubmed/22373281
https://doi.org/10.1001/jamapediatrics.2013.5414
http://www.ncbi.nlm.nih.gov/pubmed/24820907
http://apps.who.int/iris/bitstream/10665/44478/1/9789241500753_eng.pdf
http://apps.who.int/iris/bitstream/10665/44478/1/9789241500753_eng.pdf
https://doi.org/10.1093/jac/dkq298
http://www.ncbi.nlm.nih.gov/pubmed/20876625
http://www.ncbi.nlm.nih.gov/pubmed/26607324
https://doi.org/10.1186/s12879-015-1282-4
https://doi.org/10.1136/bmj.i939
http://www.ncbi.nlm.nih.gov/pubmed/26980184
https://doi.org/10.5694/mja13.10190
http://www.ncbi.nlm.nih.gov/pubmed/23496385
https://doi.org/10.1111/j.1440-1754.2007.01202.x
http://www.ncbi.nlm.nih.gov/pubmed/17803666
http://www.ncbi.nlm.nih.gov/pubmed/3749823
https://doi.org/10.1038/aja.2013.47
http://www.ncbi.nlm.nih.gov/pubmed/23749001
https://doi.org/10.1111/jsm.12293
http://www.ncbi.nlm.nih.gov/pubmed/23937309
https://doi.org/10.1002/sm2.67
http://www.ncbi.nlm.nih.gov/pubmed/26185672
https://doi.org/10.1097/QAD.0000000000000745
http://www.ncbi.nlm.nih.gov/pubmed/26091302
https://doi.org/10.1016/j.juro.2015.12.080
http://www.ncbi.nlm.nih.gov/pubmed/26724395
http://www.ncbi.nlm.nih.gov/pubmed/27399981
http://www.ghspjournal.org

CDC Circumcision Recommendations and Public Health

www.ghspjournal.org

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

YouGov.com. Circumcision survey. http://cdn.yougov.com/
cumulus_uploads/document/ugf8jhOufk/toplines_OPI_
circumcision_20150202.pdf. Published February 1,2015.
Accessed January 12, 2016.

Krieger JN, Mehta SD, Bailey RC, et al. Adult male circumcision:
effects on sexual function and sexual satisfaction in Kisumu, Kenya.
J Sex Med. 2008;5(11):2610-2622. CrossRef. Medline

Jenkins |. Bias and male circumcision. Mayo Clin Proc. 201489
(11):1588. CrossRef. Medline

Morris BJ, Bailis SA, Wiswell TE. In reply-Bias and male circumci-
sion. Mayo Clin Proc. 2014;89(11):1588-1589. CrossRef. Medline

Sorokan ST, Finlay JC, Jeffries AL; Canadian Paediatric Society.
Newborn male circumcision. Position statement. Paediatr Child
Health. 2015;20(6):311-315. http:/ /www.cps.ca/documents/
position/circumcision. Accessed February 15,2017.

Weiss HA, Larke N, Halperin D, Schenker 1. Complications of cir-
cumcision in male neonates, infants and children: a systematic

review. BMC Urol. 2010;10:2. CrossRef. Medline

Morris BJ, Klausner JD, Krieger JN, Willcox BJ, Crouse PD, Pollock
N. Canadian Pediatrics Society position statement on newborn cir-
cumcision: a risk-benefit analysis revisited. Can J Urol. 2016,23

(5):8495-8502. Medline

Sneppen |, Thorup J. Foreskin morbidity in uncircumcised males.

Pediatrics. 2016;137(5):e20154340. CrossRef. Medline

Morris BJ, Krieger JN, Klausner JD. Critical evaluation of unscien-
tific arguments disparaging affirmative infant male circumcision
policy. World J Clin Pediatr. 2016,5(3):251-261. CrossRef.
Medline

Morris BJ, Krieger JN. Penile inflammatory skin disorders and pre-
ventive role of circumcision. IntJ Prev Med. 2017. In press.

Cathcart P, Nuttall M, van der Meulen J, Emberton M, Kenny SE.
Trends in paediatric circumcision and its complications in England
between 1997 and 2003. Br J Surg. 2006,93(7):885-890.
CrossRef. Medline

Frisch M, Simonsen J. Ritual circumcision and risk of autism spec-
trum disorder in O- to 9-year-old boys: national cohort study in
Denmark. J R Soc Med. 2015;108(7):266-279. CrossRef. Medline

Morris BJ, Wiswell TE. 'Circumcision pain' unlikely to cause autism.
J R Soc Med. 2015;108(8):297. CrossRef. Medline

Baver AZ. PubMed Commons comment on: Ritual circumcision and
risk of autism spectrum disorder in O- fo 9-year-old boys: national
cohort study in Denmark. J R Soc Med. 2015;108(7):266-79.
https://www.ncbi.nlm.nih.gov/pubmed/2557311 4#comments.
Published April 15,2015. Accessed February 15, 2017.

Frisch M, Lindholm M, Gronbaek M. Male circumcision and sexual
function in men and women: a survey-based, cross-sectional study
in Denmark. Int J Epidemiol. 2011;40(5):1367-1381. CrossRef.
Medline

Morris BJ, Waskett JH, Gray RH. Does sexual function survey in
Denmark offer any support for male circumcision having an
adverse effect? Int J Epidemiol. 2012;41(1):310-326, author reply
312-314. CrossRef. Medline

Mao LM, Templeton DJ, Crawford J, et al. Does circumcision make
a difference to the sexual experience of gay men? Findings from the
Health in Men (HIM) Cohort. J Sex Med. 2008;5(11):2557-2561.
CrossRef. Medline

Sorrells ML, Snyder JL, Reiss MD, et al. Fine-touch pressure thresh-
olds in the adult penis. BJU Int. 2007;99(4):864-869. CrossRef.
Medline

Waskett JH, Morris BJ. Fine-touch pressure thresholds in the adult
penis. BJU Int. 2007;99(6):1551-1552. CrossRef. Medline

Bhat GH, Bhat MA, Kour K, Shah BA. Density and structural varia-
tions of Meissner's corpuscles at different sites in human glaborous

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

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

skin. J Anat Soc India. 2008;57:30-33. htip://medind.nic.in/
jce/108/i1/jcet08i1p30.pdf. Accessed February 15,2017.

Bleustein CB, Fogarty JD, Eckholdt H, Arezzo JC, Melman A. Effect
of neonatal circumcision on penile neurologic sensation. Urology.

2005;65(4):773-777. CrossRef. Medline
Jonsson EH, Backlund Wasling H, Wagnbeck V, et al.

Unmyelinated tactile cutaneous nerves signal erotic sensations.

J Sex Med. 2015;12(6):1338-1345. CrossRef. Medline

Morris B, Krieger JN. Letter from Morris and Kriger Re: Examining
penile sensitivity in neonatally circumcised and intact men using
quantitative sensory festing: J.A. Bossio, C.F. Pukall and S.S. Steele
JUrol 2016;195:1848-1853. J Urol. 2016,196(6):1824-1825.
CrossRef. Medline

Kigozi G, Wawer M, Ssettuba A, et al. Foreskin surface area and
HIV acquisition in Rakai, Uganda (size matters). AIDS. 2009;23
(16):2209-2213. CrossRef. Medline

Werker PMN, Terng ASC, Kon M. The prepuce free flap: dissection
feasibility study and clinical application of a super-thin new flap.
Plast Reconstr Surg. 1998;102(4):1075-1082. CrossRef. Medline

Darwin C. The Origin of Species by Means of Natural Selection.
London, UK: John Murray; 1859.

Halperin DT, Wamai RG, Weiss HA, et al. Male circumcision is an
efficacious, lasting and cost-effective strategy for combating HIV in
high-prevalence AIDS epidemics: time to move beyond debating
the science. Future HIV Therapy. 2008;2(5):399-405. CrossRef

Tobian AAR, Serwadda D, Gray RH. Male circumcision for the
prevention of HSV-2 and HPV infections and syphilis. Authors
reply. N Engl J Med. 2009,361:307-308. CrossRef

Banerjee J, Klausner JD, Halperin DT, et al. Circumcision denialism
unfounded and unscientific. [Critique of Green et al., Male circum-
cision and HIV prevention: Insufficient evidence and neglected
external validity]. Am J Prev Med. 2011;40(3):e11-e12, author
reply e13-e14. CrossRef. Medline

Morris BJ, Waskett JH, Gray RH, et al. Exposé of fallacious claims
that male circumcision will increase HIV infections in Africa. J Public
Health Africa. 2011;2(2):28. CrossRef

Wamai R, Morris BJ. How to contain generalized HIV epidemics
article misconstrues the evidence. IntJ STD AIDS. 2011,22(7):415~
416, author reply 416-417. CrossRef. Medline

Wamai RG, Morris BJ, Bailis SA, et al. Male circumcision for HIV
prevention: current evidence and implementation in sub-Saharan
Africa. J Int AIDS Soc. 2011;14:49. Medline

Morris BJ. Boyle and Hill's circumcision Phallusies. BJU Int.
2012;110(3):e153-e154. CrossRef. Medline

Wamai RG, Morris BJ, Waskett JH, et al. Criticisms of African trials
fail to withstand scrutiny: male circumcision does prevent HIV
infection. J Law Med. 2012;20(1):93-123. Medline

Morris BJ, Hankins CA, Tobian AA, Krieger JN, Klausner JD. Does
male circumcision protect against sexually transmitted infections2
Arguments and meta-analyses to the contrary fail to withstand
scrutiny. ISRN Urol. 2014;2014: 684706. CrossRef. Medline

Wamai RG, Morris BJ, Bailey RC, Klausner JD, Boedicker MN.
Male circumcision for protection against HIV infection in sub-
Saharan Africa: the evidence in favour justifies the implementation
now in progress. Glob Public Health. 2015;10(5-6):639-666.
CrossRef. Medline

Wamai RG, Morris BJ, Bailey RC, Klausner JD, Boedicker MN.
Debating male circumcision for HIV prevention: a one-sided argu-
ment does not represent a legitimate controversy analysis—Reply to
de Camargo et al. Glob Public Health. 2015;10(5-6):672-678.
CrossRef. Medline

Morris BJ, Wamai RG, Krieger JN, Banerjee J, Klausner JD. Male
circumcision fo prevent syphilis in 1855 and HIV in 1986 is sup-
ported by the accumulated scientific evidence to 2015: Response to

25


http://cdn.yougov.com/cumulus_uploads/document/ugf8jh0ufk/toplines_OPI_circumcision_20150202.pdf
http://cdn.yougov.com/cumulus_uploads/document/ugf8jh0ufk/toplines_OPI_circumcision_20150202.pdf
http://cdn.yougov.com/cumulus_uploads/document/ugf8jh0ufk/toplines_OPI_circumcision_20150202.pdf
https://doi.org/10.1111/j.1743-6109.2008.00979.x
http://www.ncbi.nlm.nih.gov/pubmed/18761593
https://doi.org/10.1016/j.mayocp.2014.09.001
http://www.ncbi.nlm.nih.gov/pubmed/25444492
https://doi.org/10.1016/j.mayocp.2014.09.002
http://www.ncbi.nlm.nih.gov/pubmed/25444491
http://www.cps.ca/documents/position/circumcision
http://www.cps.ca/documents/position/circumcision
https://doi.org/10.1186/1471-2490-10-2
http://www.ncbi.nlm.nih.gov/pubmed/20158883
http://www.ncbi.nlm.nih.gov/pubmed/27705739
https://doi.org/10.1542/peds.2015-4340
http://www.ncbi.nlm.nih.gov/pubmed/27244821
https://doi.org/10.5409/wjcp.v5.i3.251
http://www.ncbi.nlm.nih.gov/pubmed/27610340
https://doi.org/10.1002/bjs.5369
http://www.ncbi.nlm.nih.gov/pubmed/16673355
https://doi.org/10.1177/0141076814565942
http://www.ncbi.nlm.nih.gov/pubmed/25573114
https://doi.org/10.1177/0141076815590404
http://www.ncbi.nlm.nih.gov/pubmed/26268916
http://www.ncbi.nlm.nih.gov/pubmed/25573114#comments
https://doi.org/10.1093/ije/dyr104
http://www.ncbi.nlm.nih.gov/pubmed/21672947
https://doi.org/10.1093/ije/dyr180
http://www.ncbi.nlm.nih.gov/pubmed/22422464
https://doi.org/10.1111/j.1743-6109.2008.00845.x
http://www.ncbi.nlm.nih.gov/pubmed/18422492
https://doi.org/10.1111/j.1464-410X.2006.06685.x
http://www.ncbi.nlm.nih.gov/pubmed/17378847
https://doi.org/10.1111/j.1464-410X.2007.06970_6.x
http://www.ncbi.nlm.nih.gov/pubmed/17537227
http://medind.nic.in/jae/t08/i1/jaet08i1p30.pdf
http://medind.nic.in/jae/t08/i1/jaet08i1p30.pdf
https://doi.org/10.1016/j.urology.2004.11.007
http://www.ncbi.nlm.nih.gov/pubmed/15833526
https://doi.org/10.1111/jsm.12905
http://www.ncbi.nlm.nih.gov/pubmed/25970018
https://doi.org/10.1016/j.juro.2016.05.127
http://www.ncbi.nlm.nih.gov/pubmed/28125798
https://doi.org/10.1097/QAD.0b013e328330eda8
http://www.ncbi.nlm.nih.gov/pubmed/19770623
https://doi.org/10.1097/00006534-199809020-00024
http://www.ncbi.nlm.nih.gov/pubmed/9734426
https://doi.org/10.2217/17469600.2.5.399
https://doi.org/10.1056/NEJMc090844
https://doi.org/10.1016/j.amepre.2010.12.005
http://www.ncbi.nlm.nih.gov/pubmed/21335254
https://doi.org/10.4081/jphia.2011.e28
https://doi.org/10.1258/ijsa.2010.010460
http://www.ncbi.nlm.nih.gov/pubmed/21729966
http://www.ncbi.nlm.nih.gov/pubmed/22014096
https://doi.org/10.1111/j.1464-410X.2012.10674_2.x
http://www.ncbi.nlm.nih.gov/pubmed/22776572
http://www.ncbi.nlm.nih.gov/pubmed/23156651
https://doi.org/10.1155/2014/684706
http://www.ncbi.nlm.nih.gov/pubmed/24944836
https://doi.org/10.1080/17441692.2014.989532
http://www.ncbi.nlm.nih.gov/pubmed/25613581
https://doi.org/10.1080/17441692.2015.1014827
http://www.ncbi.nlm.nih.gov/pubmed/25742443
http://www.ghspjournal.org

CDC Circumcision Recommendations and Public Health

www.ghspjournal.org

72.

73.

74.

75.

76.

77.

78.

79.

80.

81

82.

83.

84.

85.

86.

87.

Global Health: Science and Practice 201

Darby. Glob Public Health. 2015 Nov 13:1-19. Epub ahead of
print. CrossRef. Medline

Morris BJ, Barboza G, Wamai RG, Krieger JN. Circumcision is a
primary preventive against HIV infection: critique of a contrary
meta-regression analysis by Van Howe. Glob Public Health.
2016:1-11. CrossRef. Medline

U.S. Centers for Disease Control and Prevention. HIV Surveillance
Report: Diagnoses of HIV Infection in the United States and
Dependent Areas, 2014. Volume 26. http://www.cdc.gov/hiv/
pdf/library/reports/surveillance/cdc-hiv-surveillance-report-us.
pdf. Published November 2015. Accessed September 14, 2016.

Kacker S, Frick KD, Gaydos CA, Tobian AAR. Costs and effective-
ness of neonatal male circumcision. Arch Pediatr Adolesc Med.
2012;166(10):910-918. CrossRef. Medline

Hess KL, Hu X, Lansky A, et al. Lifetime risk of a diagnosis of HIV
infection in the United States. Ann Epidemiol. 2017. In press.

U.S. Centers for Diseases Control and Prevention. HIV Surveillance
Report: Diagnoses of HIV Infection in the United States and
Dependent Areas, 2011. Volume 23. http://www.cdc.gov/hiv/
pdf/statistics_2011_HIV_Surveillance_Report_vol_23.pdf.
Published February 2013. Accessed July 25, 2015.

Sansom SL, Prabhu VS, Hutchinson AB, et al. Cost-effectiveness of
newborn circumcision in reducing lifetime HIV risk among U.S.

males. PLoS One. 2010;5(1):e8723. CrossRef. Medline

Warner L, Ghanem KG, Newman DR, Macaluso M, Sullivan PS,
Erbelding EJ. Male circumcision and risk of HIV infection among
heterosexual African American men attending Baltimore sexually
transmitted disease clinics. J Infect Dis. 2009;199(1):59-65.
CrossRef. Medline

Chemtob D, Op de Coul E, Van Sighem A, Mor Z, Cazein F,
Semaille C. Impact of male circumcision among heterosexual HIV
cases: comparison between three low prevalence countries. Israel J
Health Policy Res. 2015;4:36. CrossRef. Medline

Kirby Institute. HIV in Australia: Australia Annual Surveillance
Report 2014 Supplement. Sydney, New South Wales, Australia:
Kirby Institute; 2014. http://kirby.unsw.edu.au/sites/default/
files/hiv/resources/HIVASRsuppl2014_online.pdf. Accessed July
2015.

. Public Health Agency of Canada. Summary: Estimates of HIV

Incidence, Prevalence and Proportion Undiagnosed in Canada,
2014. Ottawa, Ontario, Canada: Public Health Agency of
Canada; 2015. http:/ /www.catie.ca/sites/default/files/ 201 4-
HIV-Estimates-in-Canada-EN.pdf. Accessed September 14, 2016.

Morris BJ, Castellsague X. The role of circumcision in preventing
STls. In: Gross GE, Tyring SK, eds. Sexually Transmitted Infections
and Sexually Transmitted Diseases. Berlin and Heidelberg:
Springer-Verlag; 2011:715-739.

Morris BJ, Wamai RG. Biological basis for the protective effect
conferred by male circumcision against HIV infection. IntJ STD
AIDS. 2012;23(3):153-159. CrossRef. Medline

Tobian AAR, Quinn TC. Herpes simplex virus type 2 and syphilis
infections with HIV: an evolving synergy in fransmission and pre-
vention. Curr Opin HIV AIDS. 2009;4(4):294-299. CrossRef.
Medline

Tobian AAR, Gray RH. The medical benefits of male circumcision.
JAMA. 2011;306(13):1479-1480. CrossRef. Medline

Mehta SD, Gaydos C, Maclean |, et al. The effect of medical male

circumcision on urogenital Mycoplasma genitalium among men in
Kisumu, Kenya. Sex Transm Dis. 2012;39(4):276-280. CrossRef.
Medline

Bailey RC, Mehta SD. Circumcisions place in the vicious cycle
involving herpes simplex virus type 2 and HIV. J Infect Dis.
2009;199(7):923-925. CrossRef. Medline

7 | Volume 5 | Number 1

88.

89.

90.

91

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

Bailey RC, Plummer FA, Moses S. Male circumcision and HIV pre-
vention: current knowledge and future research directions. Lancet
Infect Dis. 2001;1(4):223-231. CrossRef. Medline

Homfray V, Tanton C, Miller RF, et al. Male circumcision and STI
acquisition in Britain: evidence from a national probability sample
survey. PLoS One. 2015;10(6):e0130396. CrossRef. Medline
Larke N, Thomas SL, dos Santos Silva |, Weiss HA. Male circumci-
sion and human papillomavirus infection in men: a systematic
review and meta-analysis. J Infect Dis. 2011;204(9):1375-1390.
CrossRef. Medline

. Hallett TB, Alsallaq RA, Baeten JM, et al. Will circumcision provide

even more protection from HIV to women and men2 New estimates
of the population impact of circumcision interventions. Sex Transm

Infect. 2011;87(2):88-93. CrossRef. Medline

Castellsagué X, Peeling RW, Franceschi S, et al; IARC Multicenter
Cervical Cancer Study Group. Chlamydia trachomatis infection in
female partners of circumcised and uncircumcised adult men. Am J

Epidemiol. 2005;162(9):907-916. CrossRef. Medline

Bosch FX, Albero G, Castellsagué X. Male circumcision, human
papillomavirus and cervical cancer: from evidence to intervention.
J Fam Plann Reprod Health Care. 2009;35(1):5-7. CrossRef.
Medline

Cherpes TL, Meyn LA, Krohn MA, Hillier SL. Risk factors for infection
with herpes simplex virus type 2: role of smoking, douching, uncir-
cumcised males, and vaginal flora. Sex Transm Dis. 2003;30

(5):405-410. CrossRef. Medline

Cherpes TL, Hillier SL, Meyn LA, Busch JL, Krohn MA. A delicate
balance: risk factors for acquisition of bacterial vaginosis include
sexual activity, absence of hydrogen peroxide-producing lactoba-
cilli, black race, and positive herpes simplex virus type 2 serology.

Sex Transm Dis. 2008;35(1):78-83. CrossRef. Medline

Templeton DJ, Jin F, Prestage GP, et al. Circumcision and risk of
sexually transmissible infections in a community-based cohort of
HIV-negative homosexual men in Sydney, Australia. J Infect Dis.
2009;200(12):1813-1819. CrossRef. Medline

Wiysonge CS, Kongnyuy EJ, Shey M, et al. Male circumcision for
prevention of homosexual acquisition of HIV in men. Cochrane
Database Syst Rev. 2011;(6):CD007496. CrossRef. Medline

Templeton DJ, Jin F, Mao L, et al. Circumcision and risk of HIV
infection in Australian homosexual men. AIDS. 2009;23
(17):2347-2351. CrossRef. Medline

Templeton DJ, Millett GA, Grulich AE. Male circumcision to reduce
the risk of HIV and sexually transmitted infections among men who
have sex with men. Curr Opin Infect Dis. 2010,23(1):45-52.
CrossRef. Medline

Poynten IM, Jin F, Templeton DJ, et al. Prevalence, incidence, and
risk factors for human papillomavirus 16 seropositivity in Australian
homosexual men. Sex Transm Dis. 2012;39(9):726-732.
CrossRef. Medline

Wright JL, Lin DW, Stanford JL. Circumcision and the risk of prostate
cancer. Cancer. 2012;118(18):4437-4443. CrossRef. Medline

Wachtel M, Yang S, Morris B. Countries with high circumcision
prevalence have lower prostate cancer mortality. Asian J Androl.

2016;18(1):39-42. CrossRef. Medline

Spence AR, Rousseau MC, Karakiewicz PI, Parent ME.
Circumcision and prostate cancer: a population-based case-control
study in Montréal, Canada. BJU Int. 2014;114(6b):e90-e98.
CrossRef. Medline

Pabalan N, Singian E, Jarjanazi H, Paganini-Hill A. Association of
male circumcision with risk of prostate cancer: a meta-analysis.
Prostate Cancer Prostatic Dis. 2015;18(4):352-357. CrossRef.
Medline

Gilbert MTP, Rambaut A, Wlasiuk G, Spira TJ, Pitchenik AE,
Worobey M. The emergence of HIV/AIDS in the Americas and

26


https://doi.org/10.1080/17441692.2015.1104371
http://www.ncbi.nlm.nih.gov/pubmed/26564989
https://doi.org/10.1080/17441692.2016.1164737
http://www.ncbi.nlm.nih.gov/pubmed/27043484
http://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-surveillance-report-us.pdf
http://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-surveillance-report-us.pdf
http://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-surveillance-report-us.pdf
https://doi.org/10.1001/archpediatrics.2012.1440
http://www.ncbi.nlm.nih.gov/pubmed/22911349
http://www.cdc.gov/hiv/pdf/statistics_2011_HIV_Surveillance_Report_vol_23.pdf
http://www.cdc.gov/hiv/pdf/statistics_2011_HIV_Surveillance_Report_vol_23.pdf
https://doi.org/10.1371/journal.pone.0008723
http://www.ncbi.nlm.nih.gov/pubmed/20090910
https://doi.org/10.1086/595569
http://www.ncbi.nlm.nih.gov/pubmed/19086815
https://doi.org/10.1186%2Fs13584-015-0033-8
http://www.ncbi.nlm.nih.gov/pubmed/4524174
http://kirby.unsw.edu.au/sites/default/files/hiv/resources/HIVASRsuppl2014_online.pdf
http://kirby.unsw.edu.au/sites/default/files/hiv/resources/HIVASRsuppl2014_online.pdf
http://www.catie.ca/sites/default/files/2014-HIV-Estimates-in-Canada-EN.pdf
http://www.catie.ca/sites/default/files/2014-HIV-Estimates-in-Canada-EN.pdf
https://doi.org/10.1258/ijsa.2011.011228
http://www.ncbi.nlm.nih.gov/pubmed/22581866
https://doi.org/10.1097/COH.0b013e32832c1881
http://www.ncbi.nlm.nih.gov/pubmed/19532067
https://doi.org/10.1001/jama.2011.1431
http://www.ncbi.nlm.nih.gov/pubmed/21972310
https://doi.org/10.1097/OLQ.0b013e318240189c
http://www.ncbi.nlm.nih.gov/pubmed/22421693
https://doi.org/10.1086/597209
http://www.ncbi.nlm.nih.gov/pubmed/19367793
https://doi.org/10.1016/S1473-3099(01)00117-7
http://www.ncbi.nlm.nih.gov/pubmed/11871509
https://doi.org/10.1371/journal.pone.0130396
http://www.ncbi.nlm.nih.gov/pubmed/26083250
https://doi.org/10.1093/infdis/jir523
http://www.ncbi.nlm.nih.gov/pubmed/21965090
https://doi.org/10.1136/sti.2010.043372
http://www.ncbi.nlm.nih.gov/pubmed/20966458
https://doi.org/10.1093/aje/kwi284
http://www.ncbi.nlm.nih.gov/pubmed/16177149
https://doi.org/10.1783/147118909787072270
http://www.ncbi.nlm.nih.gov/pubmed/19126309
https://doi.org/10.1097/00007435-200305000-00006
http://www.ncbi.nlm.nih.gov/pubmed/12916131
https://doi.org/10.1097/OLQ.0b013e318156a5d0
http://www.ncbi.nlm.nih.gov/pubmed/17989585
https://doi.org/10.1086/648376
http://www.ncbi.nlm.nih.gov/pubmed/19911990
https://doi.org/10.1002/14651858.CD007496.pub2
http://www.ncbi.nlm.nih.gov/pubmed/21678366
https://doi.org/10.1097/QAD.0b013e32833202b8
http://www.ncbi.nlm.nih.gov/pubmed/19752714
https://doi.org/10.1097/QCO.0b013e328334e54d
http://www.ncbi.nlm.nih.gov/pubmed/19935420
https://doi.org/10.1097/OLQ.0b013e31825d5cb8
http://www.ncbi.nlm.nih.gov/pubmed/22902671
https://doi.org/10.1002/cncr.26653
http://www.ncbi.nlm.nih.gov/pubmed/22411189
https://doi.org/10.4103/1008-682X.159713
http://www.ncbi.nlm.nih.gov/pubmed/26323559
https://doi.org/10.1111/bju.12741
http://www.ncbi.nlm.nih.gov/pubmed/24655933
https://doi.org/10.1038/pcan.2015.34
http://www.ncbi.nlm.nih.gov/pubmed/26215783
http://www.ghspjournal.org

CDC Circumcision Recommendations and Public Health

www.ghspjournal.org

106.

107.

108.

109.

110.

111

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

beyond. Proc Natl Acad Sci USA. 2007;104(47):18566-18570.
CrossRef. Medline

Introcaso CE, Xu F, Kilmarx PH, Zaidi A, Markowitz LE. Prevalence
of circumcision among men and boys aged 14 to 59 years in the
United States, National Health and Nutrition Examination Surveys
2005-2010. Sex Transm Dis. 2013;40(7):521-525. CrossRef.
Medline

Morris BJ, Waskett J, Bailis SA. Case number and the financial
impact of circumcision in reducing prostate cancer. BJU Int.
2007;100(1):5-6. CrossRef. Medline

Morris BJ, Mindel A, Tobian AAR, et al. Should male circumcision
be advocated for genital cancer prevention? Asian Pac J Cancer

Prev. 2012;13(9):4839-4842. CrossRef. Medline

Gutwein LG, Alvarez JF, Gutwein JL, Kays DW, Islam S. Allocation
of hedlthcare dollars: analysis of nonneonatal circumcisions in

Florida. Am Surg. 2013;79(9):865-869. Medline

Williams N, Kapila L. Complications of circumcision. Br J Surg.
1993;80(10):1231-1236. CrossRef. Medline

Moses S, Bailey RC, Ronald AR. Male circumcision: assessment of
health benefits and risks. Sex Transm Infect. 1998;74(5):368-373.
CrossRef. Medline

Stenram A, Malmfors G, Okmian L. Circumcision for phimosisindi-
cations and results. Acta Paediatr. 1986,75(2):321-323.
CrossRef. Medline

Mclntosh N. Pain in the newborn, a possible new starfing point. Eur

J Pedliatr. 1997;156(3):173-177. CrossRef. Medline

Taddio A, Katz J, llersich AL, Koren G. Effect of neonatal circumci-
sion on pain response during subsequent routine vaccination.

Lancet. 1997;349(9052):599-603. CrossRef. Medline

Taddio A, Stevens B, Craig K, et al. Efficacy and safety of lidocaine-
prilocaine cream for pain during circumcision. N Engl J Med.
1997,336(17):1197-1201. CrossRef. Medline

Banieghbal B. Optimal time for neonatal circumcision: an
observation-based study. J Pediatr Urol. 2009;5(5):359-362.
CrossRef. Medline

Russell CT, Chaseling J. Topical anaesthesia in neonatal circumci-
sion: a study of 208 consecutive cases. Aust Fam Physician.
1996,25(suppl 1):530-534. Medline

Smith C, Smith DP. Office pediatric urologic procedures from a pa-
rental perspective. Urology. 2000;55(2):272-276. CrossRef.
Medline

Freeman JJ, Spencer AU, Drongowski RA, Vandeven CIM, Apgar
B, Teitelbaum DH. Newborn circumcision outcomes: are parents
safisfied with the results? Pedliatr Surg Int. 2014;30(3):333-338.
CrossRef. Medline

Auvert B, Taljaard D, Lagarde E, Sobngwi-Tambekou J, Sitta R,
Puren A. Randomized, controlled intervention trial of male circum-
cision for reduction of HIV infection risk: the ANRS 1265 Trial.
PLoS Med. 2005;2(11):6298. CrossRef. Medline

Gray RH, Kigozi G, Serwadda D, et al. Male circumcision for HIV
prevention in men in Rakai, Uganda: a randomised trial. Lancet.

2007;369(9562):657-666. CrossRef. Medline

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

Bailey RC, Moses S, Parker CB, et al. Male circumcision for HIV
prevention in young men in Kisumu, Kenya: a randomised con-

trolled trial. Lancet. 2007;369(9562):643-656. CrossRef. Medline

Frisch M, Simonsen J. Cultural background, non-therapeutic cir-
cumcision and the risk of meatal stenosis and other urethral stricture
disease: two nafionwide register-based cohort studies in Denmark
1977-2013. Surgeon. 2016; pii:S1479-666X (16)30179-2.
CrossRef. Medline

Simforoosh N, Tabibi A, Khalili SA, et al. Neonatal circumcision
reduces the incidence of asymptomatic urinary tract infection: a
large prospective study with long-term follow up using Plastibell.
J Pediatr Urol. 2012;8(3):320-323. CrossRef. Medline

Pieretti RV, Goldstein AM, Pieretti-Vanmarcke R. Late complications
of newborn circumcision: a common and avoidable problem.
Pedliatr Surg Int. 2010;26(5):515-518. CrossRef. Medline

Roth JD, Keenan AC, Carroll AE, et al. Readmission characteristics
of elective pediatric circumcisions using large-scale administrative
data. J Pediatr Urol. 2016;12(1):27.e1-6. CrossRef. Medline

Royal Australasian College of Physicians. Circumcision of infant
males. Sydney, New South Wales, Australia: Royal Australasian
College of Physicians; 2010. https:/ /www.racp.edu.au/docs/
default-source/advocacy-library/circumcision-of-infant-males.
pdf. Accessed May 5, 2015.

Task Force on Circumcision. Cultural bias and circumcision: the
AAP Task Force on Circumcision responds. Pediatrics. 2013;131
(4):801-804. CrossRef. Medline.

Morris BJ, Tobian AAR, Hankins CA, et al. Veracity and rhetoric in
paediatric medicine: a critique of Svoboda and Van Howes
response to the AAP policy on infant male circumcision.

J Med Ethics. 2014;40(7):463-470. CrossRef. Medline

Brady MT. Newborn male circumcision with parental consent, as
stated in the AAP circumcision policy statement, is both legal and

ethical. J Law Med Ethics. 2016;44(2):256-262. Medline.

Morris BJ, Krieger JN, Klausner JD, Rivin BE. The ethical course is to
recommend infant male circumcision—Arguments disparaging
American Academy of Pediatrics affirmative policy do not with-
stand scrutiny. J Law Med Ethics. In press.

Rivin BE, Diekema DS, Mastroianni AC, Krieger JN, Klausner JD,
Morris BJ. Critical evaluation of Adler's challenge to the CDC's male
circumcision recommendations. IntJ Child Rights. 2016,24:265-
303. CrossRef

Morris BJ. Commentary: do the benefits of male circumcision out-
weigh the risks2 A critique of the proposed CDC guidelines.
Front Pediatr. 2015;3:88. CrossRef. Medline

Bates MJ, Ziegler JB, Kennedy SE, et al. Recommendation by a law
body to ban infant male circumcision has serious worldwide impli-
cations for pediatric practice and human rights. BMC Pediatr.
2013;13:136. CrossRef. Medline

Jacobs AJ. The ethics of circumcision of male infants. Isr Med Assoc
J.2013;15(1):60-65. Medline

United Nations General Assembly. Convention on the Rights of the
Child. A/RES/44/25. November 20, 1989. http://www.un.org/
documents/ga/res/44/a44r025.htm. Accessed March 2, 2017.

Peer Reviewed

Received: 2016 Dec 2; Accepted: 2017 Jan 31

Cite this article as: Morris BJ, Krieger JN, Klausner JD. CDC’s male circumcision recommendations represent a key public health measure.
Glob Health Sci Pract. 2017;5(1):15-27. https://doi.org/10.9745/GHSP-D-16-00390

© Morris et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which fermi'rs unrestricted use,

distribution, and reproduction in any medium, provided the original author and source are properly cited. To view a copy o

the license, visit http://

creativecommons.org/licenses/by/3.0/. When linking to this arficle, please use the following permanent link: https://doi.org/10.9745/GHSP-D-16-
00390

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

27


https://doi.org/10.1073/pnas.0705329104
http://www.ncbi.nlm.nih.gov/pubmed/17978186
https://doi.org/10.1097/01.OLQ.0000430797.56499.0d
http://www.ncbi.nlm.nih.gov/pubmed/23965763
https://doi.org/10.1111/j.1464-410X.2007.06875.x
http://www.ncbi.nlm.nih.gov/pubmed/17419695
https://doi.org/10.7314/APJCP.2012.13.9.4839
http://www.ncbi.nlm.nih.gov/pubmed/23167429
http://www.ncbi.nlm.nih.gov/pubmed/24069977
https://doi.org/10.1002/bjs.1800801005
http://www.ncbi.nlm.nih.gov/pubmed/8242285
https://doi.org/10.1136/sti.74.5.368
http://www.ncbi.nlm.nih.gov/pubmed/10195035
https://doi.org/10.1111/j.1651-2227.1986.tb10207.x
http://www.ncbi.nlm.nih.gov/pubmed/3962664
https://doi.org/10.1007/s004310050576
http://www.ncbi.nlm.nih.gov/pubmed/9083753
https://doi.org/10.1016/S0140-6736(96)10316-0
http://www.ncbi.nlm.nih.gov/pubmed/9057731
https://doi.org/10.1056/NEJM199704243361701
http://www.ncbi.nlm.nih.gov/pubmed/9110906
https://doi.org/10.1016/j.jpurol.2009.01.002
http://www.ncbi.nlm.nih.gov/pubmed/19223238
http://www.ncbi.nlm.nih.gov/pubmed/9479796
https://doi.org/10.1016/S0090-4295(99)00571-3
http://www.ncbi.nlm.nih.gov/pubmed/10688093
https://doi.org/10.1007/s00383-013-3430-5
http://www.ncbi.nlm.nih.gov/pubmed/24292371
https://doi.org/10.1371/journal.pmed.0020298
http://www.ncbi.nlm.nih.gov/pubmed/16231970
https://doi.org/10.1016/S0140-6736(07)60313-4
http://www.ncbi.nlm.nih.gov/pubmed/17321311
https://doi.org/10.1016/S0140-6736(07)60312-2
http://www.ncbi.nlm.nih.gov/pubmed/17321310
https://doi.org/10.1016/j.surge.2016.11.002
http://www.ncbi.nlm.nih.gov/pubmed/28017691
https://doi.org/10.1016/j.jpurol.2010.10.008
http://www.ncbi.nlm.nih.gov/pubmed/21115400
https://doi.org/10.1007/s00383-010-2566-9
http://www.ncbi.nlm.nih.gov/pubmed/20155423
https://doi.org/10.1016/j.jpurol.2015.10.006
http://www.ncbi.nlm.nih.gov/pubmed/26643790
http://www.racp.edu.au/docs/default-source/advocacy-library/circumcision-of-infant-males.pdf
http://www.racp.edu.au/docs/default-source/advocacy-library/circumcision-of-infant-males.pdf
http://www.racp.edu.au/docs/default-source/advocacy-library/circumcision-of-infant-males.pdf
https://doi.org/10.1542/peds.2013-0081
http://www.ncbi.nlm.nih.gov/pubmed/23509171
https://doi.org/10.1136/medethics-2013-101614
http://www.ncbi.nlm.nih.gov/pubmed/23955288
http://www.ncbi.nlm.nih.gov/pubmed/27338601
https://doi.org/10.1163/15718182-02402004
https://doi.org/10.3389/fped.2015.00088
http://www.ncbi.nlm.nih.gov/pubmed/26528459
https://doi.org/10.1186/1471-2431-13-136
http://www.ncbi.nlm.nih.gov/pubmed/24010685
http://www.ncbi.nlm.nih.gov/pubmed/23484246
http://www.un.org/documents/ga/res/44/a44r025.htm
http://www.un.org/documents/ga/res/44/a44r025.htm
https://doi.org/10.9745/GHSP-D-16-00390
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.9745/GHSP-D-16-00390
https://doi.org/10.9745/GHSP-D-16-00390
http://www.ghspjournal.org

G)( S GLOBAL HEALTH: SCIENCE AND PRACTICE

Dedicated to what works in global health programs OPEN (7| ACCESS

DATA VISUALIZATION

Global Health Data Pearls

Excellent Family Planning Progress
in Nigeria Reported by PMA2020

Modern method contraceptive prevalence among married women in Nigeria has
jumped to 16.0% in 2016 compared with <10% in 2013.

Notable increases were observed in the South as well as in some Northern states
that had strong programming.

Most of the increase was in the uptake of highly effective implants and injectables.

But substantial unmet need for family planning remains, especially among the
poorest quintile.

Implants and 1UDs are not offered in many facilities and stock-outs are common,
suggesting further progress is achievable with improved program effort.
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P> mCPR Among Married Women Increases

25% 6
20%

pgf;t‘f::fe%ie Since 1999, mCPR in Nigeria has been stagnant,
e 15% hovering just under 10% among married women.
LE) 10% But PMA2016 data suggest that in just 3
years—since the start of FP2020—mCPR has
5% jumped by 6 percentage points.
0%

DHS 1999 DHS 2013 PMA 2016

P> Substantial Increases in mCPR Among Married
Women in Most of the 7 Sampled States

Percentage Point Increase in mCPR (2013-2016)

Kano 45.5
Substantial increases in mCPR

generally occurred in the more Kaduna 46.0 <3.0

developed South as well as in

some Northern states with Nasarawa 42.6 3.1-4.0

robust programmatic efforts, 4.1-5.0
43. -

such as Kaduna. Lagos 3.6 Taraba 43.1 B 5.1-6.0

Anambra +5.8‘

Rivers 44.1

Kaduna and Lagos data are based on PMA2016 and PMA2014 survey differences. Data for the remaining
states that did not conduct a PMA2014 survey are based on PMA2016 and DHS 2013 survey differences.
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P> Increases Mainly in Implants and Injectables

Changes in mCPR Among Married Women by Method
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P> Major Unmet Need Remains, Especially Among
the Poorest Quintile
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P> Implants and IUDs Not Offered in Many Public
Facilities That Offer Family Planning,
Stock-Outs Common

I Method offered & in stock B Method offered & out of stock B Method not offered
Anambra Kaduna
100 100
80 80
60 60
40 40
20 20
0 0
IUD Implant Injectable  Pill Condom IUD Implant Injectable  Pill Condom
Kano Lagos
100 100
80 80
60 60
40 40
20 20
0 0
IUD Implant Injectable  Pill Condom IUD Implant Injectable  Pill Condom
Nasarawa Rivers
100 100
80 80
60 60
40 40
20 20
0 0
IUD Implant Injectable Pill Condom IUD Implant Injectable  Pill Condom
Taraba
100
80
60
40
20
0
IUD Implant Injectable Pill  Condom
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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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Youth Voucher Program in Madagascar Increases Access to
Voluntary Family Planning and STl Services for Young People

Eva Burke,® Judy Gold,® Lalaina Razafinirinasoa,© Anna Mackay

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 STl 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 STl 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
“Independent consultant, London, England.
b Independent consultant, Melbourne, Australia. . .
Marie Stopes Madagascar, Antananarive, Madagascar. Vouchers offer opportunities to reach specific groups
4 Marie Stopes International, New York, United States. of people with health services by removing finan-
Correspondence to Eva Burke (eva.burke.consulting@gmail.com). cial barriers."* The services provided with vouchers are
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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.® 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.* 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.”

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.”® 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.®

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.”
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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.'® Almost two-
thirds (64%) of the population is under 25 years
of age,"" and there is a high rate of fertility among
adolescents (163 births per 1,000 adolescents).'”
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.'”> 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.'’> 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.!> Early marriage is common in
Madagascar where 48% of girls are married
before the age of 18."*

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 of Madagascar 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,'’
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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.'® 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.'” 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 vyouth 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.'® 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 a means 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,'” or 46 mobile
phones per 100 people.?® A 2012 survey revealed
that over half of MSM BlueStar clients owned
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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.?! 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 a mobile phone. In addition, remote parts of
Madagascar have limited access to phone network
coverage. To maximize 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.**

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

The youth voucher
program was
initially
envisioned as an
SMS-based
mobile program,
but paper
vouchers were
added to ensure
access for youth
without mobile
phones or living in
remote areas
without mobile
phone coverage.
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Youth voucher
program services
included family
planning
counseling,
provision of short-
acting and long-
acting methods,
and STI
counseling.

FIGURE 1. Distribution Process During the Initial Phase of the MSM Youth Voucher Program (July
2013-December 2014)

MSM Field
Coordinator

distributes
vouchers to a
CHE.

Young person
identified by a
CHE at the
community
level.

SMS sent to
MSM server by
the CHE.

4

Voucher distribution numbers
reported by CHEs to the
Channel Manager at MSM.

Voucher redemption numbers
reported by franchisees via SMS
to MSM.

< Voucher numbers are compared )

and reviewed prior to
reimbursement for claims via
mobile money.

Abbreviations: CHE, community health educator; MSM, Marie Stopes Madagascar.

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
(Figure 1):

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
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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
it 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:

e Family planning counseling

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

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

e STI screening, counseling, and referral for
treatment

¢ Removal of LARC method

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
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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 vyears 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
necessary MSI 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-
ance monitoring and support for BlueStar franchi-
sees. Regular visits conducted by the medical 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
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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 that meet 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 allows MSM 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
coupled with
training in

provision of youth-
friendly services

have supported
providers to
consistently
deliver high-
quality services
that meet the
needs of young
clients.
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Process

FIGURE 2. Marie Stopes Madagascar Youth Voucher Program Reimbursement and Verification

Server validates
that the voucher
code matches
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Abbreviation: RME, Research, Monitoring, and Evaluation.

TABLE 1. Marie Stopes Madagascar Reimbursement Rates to BlueStar Franchisees for Youth Voucher

Services
Reimbursement Reimbursement

Service Rate (MGA) Rate (USD)®
|UD 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 STl counseling 5,000 $2.10

Abbreviations: IUD, intrauterine device; MGA, Malagasy Ariary; STI, sexually transmitted infection; USD, U.S. dollars.
9 Using the average exchange rate from Oanda.com for the period July 2013-December 2014 (US$1=2359 MGA).

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
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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
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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 veritying 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, MSM distributed 58,417 vouchers, of which
43,352 were 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.
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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% ot 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

(N=43,352 Vouchers Redeemed)

TABLE 2. Vouchers Redeemed by Type of Service, Marie Stopes
Madagascar Youth Voucher Program, July 2013-December 2014

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 (31.4)
Removal only of an IUD 2(0.005)
Removal only of an implant 3(0.007)
Removal and reinsertion of an [UD 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 123(0.3)
method
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 infectfion.
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FIGURE 3. Services Redeemed by Young People With Vouchers, July 2013-December 2014
(N=66,027 Services)
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1%

Abbreviations: FP, family planning; IUD, infrauterine device; STI, sexually fransmitted infection.

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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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

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

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
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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.)
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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)

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

The MSM voucher

program

expanded young
people’s choice of

contraceptive
methods to

include voluntary

LARCs.
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BOX. Marie Stopes Madagascar Youth Voucher Client Story

One of Marie Stopes Madagascar’s (MSM's) youth voucher beneficiaries is a 17-
year-old who has a 2-month-old baby. She has 8 siblings and left primary school
when she was 9 years old because her mother could not afford to keep sending her.
She is unemployed but her fiancé works at the bus station, earning between US
$1.70 and $6.00 a day. Following a visit to Dr. Florence’s BlueStar clinic for her
baby’s vaccinations, she met one of MSM’s community health educators and
learned about the voucher program for young people. Having never previously
used a contraceptive method, she chose to redeem her voucher for an IUD.

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.

Without the voucher program, her only option to access family planning services
would have been at a public health center, limiting her to only short-acting methods

since long-acting methods are not widely available in the public sector.

vouchers, and could be a demonstration of young
people feeling empowered to make informed
choices about their SRH.>* 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
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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 Health Workers as Social Marketers of Injectable
Contraceptives: A Case Study from Ethiopia

Karen Weidert,® Amanuel Gessessew, Suzanne Bell © Hagos Godefmy,OI Ndola Prata®

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 CHW: 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 CHW:s 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

to facility, quality of services, availability and affordabil-
ity of contraceptive methods, and medical or legal
barriers.'™ There is strong evidence to support the hy-
pothesis that a country’s contraceptive prevalence is

planning services are predominantly offered through
public health facilities, but access is limited by distance
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directly associated with measures of access to both indi-
vidual methods and a balanced method mix.' >~

In 2011, injectable contraceptives were the most
commonly used method among married women in sub-
Saharan Africa,® and this trend has continued.” 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.”

Community-based distribution (CBD) pro-
grams that rely on community health workers
(CHWSs) 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.”'°'* 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,'” 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."'®

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.'”
The Government of Ethiopia launched the HEW
program in 2004'® 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 HEWSs are based in each rural
health post and provide some community out-
reach, such as vaccination campaigns.'®>°

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.'7 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.'7??2 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, which may 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.??

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

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%).>> 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 study where CHWs were
successfully trained to provide injectable contra-
ceptives in Tigray, Ethiopia.'> 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
Program Model

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 CHWSs
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.

We tested a
service delivery
model that
combined
community-based
distribution of
injectable
contraceptives
with social
marketing.

In Ethiopia, unmet
need for family
planning among
rural women is
double that of
urban women.
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CHWs used social
marketing
techniques,
tailored to rural
audiences, to
promote demand
for family
planning.

Of the 5 birr that
CHWs charged
women for each
DMPA injection,
the CHWs
returned 3 birr to
the drug revolving
fund and kept the
remaining 2 birr.

Tigray, Ethiopia

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

CHW trained
in CBD/SM of
injectables
($200/CHW)

TIGRAY HEALTH
BUREAU

PUBLIC-PRIVATE
PARTNERSHIP

T T I IIL

Clinical supervision
by health extension
workers

Demand

creation:
Interpersonal

social marketing

Loan of 25 injections
provided to CHW

CHW provides

2 birr (so0.12,
................ (.....)......... CHW profit
injection to client

(5 birr/injection)

DRUG REVOLVING FUND

Managed by the Women's
Association of Tigray;
centralized purchasing of
\J injectables from DKT
4 (3 birrfinjection)

S

3 birr (so0.17)

Clientis
satisfied

Abbreviations: CBD, community-based disfribution; CHWV, community health worker; SM, social marketing.

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,'? which was confirmed as
acceptable during baseline data collection.?®> 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). CHWSs 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
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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.>”
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BOX. Social Marketing

Social marketing seeks to develop and integrate marketing 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.

Inthe family planning field, it became apparent that social marketing of contraceptives since the 1980s has
not only increased awareness, acceptability, and use of modern contraceptives in developing countries but
also overcome logistic problems in service delivery.? 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.

Selection and Training of CHWs

CHW S, 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. The Women'’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 CHWSs 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 360.2° 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
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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 CHWSs
to discuss other community health initiatives. The
HEWSs provided the most obvious link between
our program CHWSs and the public health system.
HEWs collected data on service statistics and dis-
cussed any clinical issues with CHWSs including
referrals for long-acting methods 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
CHWSs. CHWs that were effective as well as those

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 participating woreda (district).
The Women’s Association of Tigray provided fi-
nancial supervision of the CHWSs. 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. DMPA was 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 CHWSs, replenished CHWSs’
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.>>*” However,
recognizing that the foundation for social market-
ing existed in the rural setting, the program model
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 CHWs while 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 CHWSs were given marketing posters
as is typical with social marketing, the CHWs also
promoted their services through community
meetings and door-to-door marketing.
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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 of women 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 survey?> (99% response rate) and
1,501 women for the endline survey®®
(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 those CHWs who partici-
pated atalarge program review meeting where 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 8 woredas,
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.>’

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.?> 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

48


http://www.ghspjournal.org

CHW:s as Social Marketers of Injectable Contraceptives in Ethiopia

www.ghspjournal.org

collected were gathered from CHWSs 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 ¢ 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 CHWSs, 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
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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.

CHWSs 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% of mar-
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
CHWSs 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.

Beitween October

2011 and June
2014, the CHWs
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0
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3,853 couple-
years of
protection.
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Contraceptive use
among surveyed
women had
increased
significantly by
25% between
baseline and
endline, from
about 30% to 38%.

protection (CYP). A substantial percentage (19%)
of CHW clients were new to family planning and
25% were new to DMPA specifically. The majority
(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 costper CYPtobe US$17.91, which included
direct, indirect, and operating costs. The direct cost
per CYP was US$2.96.>°

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 among women 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 modern meth-
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
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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 3.9 4.0
ever born, mean
Number of living 3.6 3.5
children, mean
Desired number of 4.1 4.5

children, mean

Data reported as percentages unless otherwise specified.

CHWSs (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 CHWSs 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 CHWSs
between baseline and endline, from 2.7% to
34.1% (P<.001) (Table 4). Finally, changes in
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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.’'?? 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.”® Additionally, lack of appropriate remu-
neration as balanced with responsibilities has
implications for both motivation and the quality
of work among CHWs.>* Consequently, political
will and financing, including incentives to CHWs,
must be addressed to ensure sustainability and
scalability of CBD programs.'®>2>°

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
CHWSs 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
CHW: s 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.*®>”

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
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2011) to Endline (May 2014), Tigray, Ethiopia

TABLE 2. Changes in Knowledge of Contraceptive Methods
Among Women of Reproductive From Project Baseline (September

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

LAM, lactational amenorrthea method; NS, not significant.

Abbreviations: DMPA, depot medroxyprogesterone acetate; IUD, intrauterine device;

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 women marketed 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

Incorporating
community-based
distribution with
social marketing
offers an
opportunity to
expand rural
access to DMPA
injectables while
recovering some
program costs and
compensating
volunteer CHWs.
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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 PValue
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 (20.4) 408 (27.2) 32 <.001
By age group
15-19 21(7.39 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(17.19) 27 (22.7) 33 NS
40-49 76.39) 14(11.99) 88 NS
CHW as preferred source of contraception 124 (8.3) 467 (31.1) 275 <.001

9 Estimate was based on less than 25 cases.

Abbreviations: CHW, community health worker; DMPA, depot medroxyprogesterone acetate; NS, not significant.

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.>% 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 CHWSs 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
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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 HEWSs received their third and fourth
injections from CHWSs. 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 verity 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 CHWSs, compensation
remains an important factor to understand. The
number of injections provided per CHW directly
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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 PValue
Most recent source of DMPA
Government hospital 1.1¢ 0.5¢ —56.4 19
Government health center 59.8 37.9 -36.7 <.001
Government health post 37.8 30.5 -194 <.001
CBRHA 0.8° 25.5 3085.0 <.001
Other 0.6° 0.0° NA NA
Preferred source of DMPA
Government hospital 1.8° 1.4° -20.6 .54
Government health center 514 41.4 -19.4 <.001
Government health post 39.9 53.8 34.9 <.001
CBRHA 2.7° 34.1 1161.1 <.001
Other 97 0.1¢ —98.8 <.001

?Estimate was based on less than 25 cases.

Abbreviations: CBRHA, community-based reproductive health agent; DMPA, depot medroxyprogesterone acetate.

Contraception, Tigray, Ethiopia

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 Age Who Are Currently Using

Baseline Endline
(N=448) (N=566)
% % % Change PValue
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 65.4 829 26.7 <.001

impacts her compensation, which was 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,’® and particularly in
Tigray, which may have contributed to the low
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attrition of CHWs, even given small profit mar-
gins. Nonetheless, the importance of incentivizing
CHWs to improve retention and performance has
been well documented'® 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,
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Expanding on the
existing health
service delivery
platform likely
contributed to the
success of the
public-private
partnership
model.

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.?” By training health workers in the
community to provide messages on the benetfits 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
CHWSs. The model 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. CHWSs recorded
data following the Ethiopian calendar, with the
intention that the monitoring and evaluation
program team would translate these data into a

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

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 and month-by-month breakdown between
kebeles and CHWs—Xkey 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
CHWSs. 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
CHW s 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 CHWSs and
maintaining supply of contraceptives.
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A Non-Gas-Based Cryotherapy System for the Treatment of
Cervical Intraepithelial Neoplasia: A Mixed-Methods
Approach for Initial Development and Testing
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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-adapted CryoPen overcomes barriers to standard gas-based cryotherapy by eliminating dependency
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.
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ervical cancer continues to be a global public health
Cproblem, with the greatest disease burden in low-
and middle-income countries (LMICs).! The number of
women screened for cervical cancer has increased in
many countries over the past decade.? However, screen-
ing must be linked with effective, affordable treatment in
order to achieve a reduction in cervical cancer incidence
and mortality.
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Gas-based Gas-based cryotherapy is the most widely used
cryotherapyisthe  treatment strategy for cervical intraepithelial neo-
most widelyused  plasia (CIN) in low-resource settings. This ablative

treatment for technique uses compressed carbon dioxide or
cervical neoplasia  nitrous oxide gas to freeze lesions, resulting in
in low-resource 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.”~ A standard-
size gas tank has the capacity to provide treatment
for only 3 patients, while a large tank can treat

settings, but
challenges around
procuring gas and
transporting and
refilling gas tanks

exist. more women but is difficult to transport from
clinic to clinic.®

Innovative new technologies offer treat-

ment alternatives. For example, the CryoPen

The CryoPen Cryosurgical System is a novel cryotherapy

Cryosurgical technology that does not require compressed

System, which 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 (CIN2+) 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
We adapted the in low-resource settings. To design the LMIC-
CryoPen system adapted CryoPen prototype, we sought guidance
for use in low- on features that would meet the needs of clinicians
resource seftings  interested in using this technology in LMICs. We
following auser-  followed a user-centered design approach to
centered design 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.” A pilot study was performed using
an exploratory single-freeze approach to compare
the depth of necrosis achieved by the LMIC-
adapted CryoPen and CO,-based cryotherapy in
healthy cervical tissue.

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

approach to
identify essential
features.
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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 any way.
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
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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 N,O-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.”

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

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.” 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 0.2 mm to 6.9 mm,
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 CIN2+ 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 Studly 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
minimum depth of
necrosis of 3.5 mm
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
treated with the
adapted CryoPen
to determine
depth of necrosis
achieved.
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Card sorting
participants
ranked efficacy
and safety highest
in terms of desired
features of an
adapted CryoPen.

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

Experience With 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 feature was ranked highest
overall. A participant from Zambia noted:
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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.
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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
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Middle-Income Countries (right)

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

Right

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 equipped with 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

The adapted
CryoPenis
portable and ca
run on car
batteries in
settings without

another source of

electricity.
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Bench trial tests

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

Wallach LMIC-Adapted
LL100 CryoPen
(n=15) (n=15)
Mean (SD) Mean (SD) PValue

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

tip temperature or heat extraction capability
measurements.

Depth of Necrosis Pilot Study
Average maximum depth of necrosis in the ante-

showed the rior lip was 4.12 mm (standard deviation [SD],
adapted CryoPen 1.49 mm), and average maximum depth in
performed the posterior lip was 4.08 mm (SD, 1.05 mm)
equivalently to the (Table 2). A depth of necrosis of 3.5 mm was
standard achieved in 80% of the samples (maximum depth
cryotherapy of necrosis was >4.0 mm in 80% of cases).

device, and the

pilot test found DISCUSSION

depth of necrosis
of at least 3.5 mm
was achieved in

Despite the continued need for secondary preven-
tion of cervical cancer via treatment of precancer-

80% of the
samples.

The adapted

CryoPen device

overcomes
barriers to
standard gas-

based cryotherapy
by eliminating the
need for gas and

increasing

mobility.

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
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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
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TABLE 2. Preliminary LMIC-Adapted CryoPen
Depth of Necrosis with a Single 5-Minute
Freeze

Maximum Maximum
Anterior Posterior
Depth of Depth of
Sample Necrosis (mm) 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

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.'°™'? 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-
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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 atfordable 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 N,O or
CO,, 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."” 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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Comparing Women’s Contraceptive Preferences With Their
Choices in 5 Urban Family Planning Clinics in Ghana
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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 dfter their counseling sessions. All women attending these clinics were
approached to gauge their inferest 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 maijority (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.

modern contraceptive.' 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.>

Contraceptive use, as measured by the contraceptive

INTRODUCTION

Ithough 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
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prevalence rate (CPR), in Ghana has not changed signif-
icantly since a rapid increase from 12.9% in 1988 to
25.2% in 2003.> The most recent Ghana Demographic
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Bleeding changes
are a key

reason for
discontinuation of
contraceptive
methods.

This study aimed
to characterize the
extent women
chose methods
that matched
their preferences
for desired
characteristics
including side
effects.

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,”* 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.’ 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,® 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.” 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.” 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.® 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.’
Further, recent evidence suggests that the experi-
ence of side effects is increasingly a reason for why
women have an unmet need for contraception.'’
In Ghana specifically, intolerance of side effects is
often an underlying reason for method discontinu-
ation'''? and is cited as the reason many women
avoid initiating contraception.'® 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.'* This could, in part, be due to the
heavy reliance on oral contraceptives and inject-
ables,” 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 Dbleeding changes, headaches, breast
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tenderness, and weight change with hormonal
methods to increased bleeding with the copper
IUD,">™'” 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.'® 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.'* Menstrual dis-
ruption is often considered to be a clinically benign
side effect and is therefore sometimes minimized
or dismissed by health personnel.'® 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.'” 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) describe method 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 a member 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 new method 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
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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
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“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 compared with their adopted meth-
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 the method they adopted were 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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Most women in
this study chose a
long-acting
reversible
contraceptive.

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 la). 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
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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)® 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.
“ Respondents could select more than 1 method.

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%).
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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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Counseling About Side Effects reported they were counseled to expect theirmen- Most women
Of the 336 participants who adopted a method of ses to stop. reported they
contraception, 218 (64.9%) reported they were . , were counseled to
counseled to expect side effects. Table 3 presents Consistency Between Women’s Method expect side effects,

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
52 women who adopted the IUD, only 16 (30.8%)
reported they were counseled to expectan 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%)

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

Choice and Stated Preferences

Figure 2 shows the concordance between wom-
en’s method choice (for the 3 most popular meth-
ods—the TUD, 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

but much fewer
reported being
counseled to
expect the side
effects that
commonly occur
with their chosen
method.
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TABLE 2. Women's Contraceptive Method Choices, Pre-
and Post-Counseling, Kumasi and Accra, Ghana

Preferred Method at Method Choice
Pre-Counseling Post-Counseling

Method (N=414) (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 (%).”

73% of IUD counseled to expect bleeding changes with their
adopters stated in  chosen method and the proportion reporting they
their pre- were not counseled to expect bleeding changes.

counseling survey Among IUD adopters, 73.1% stated in their

that experiencing  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
stated preferences ¢s50,) of TUD, implant, and injectable adopters
for duration of reported they were not counseled to expect bleed-
effectiveness. 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).

increased
bleeding would
cause them to stop
using the method.

The large majority
of women chose
methods that
lined up with their

DISCUSSION

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

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

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 39 (28.9)

side effects

Injectables (N=109)

Decreased bleeding 12(11.0)
No menses 46 (42.2)
Weight gain 13(11.9)
Not counseled on any of these 34(31.2)
side effects
IUD (N=52)
Irregular bleeding 6(11.5)
Increased bleeding 16 (30.8)
Not counseled on any of these 26 (50.0)

side effects

Abbreviation: IUD, infrauterine device.

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, and many 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.
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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
100%
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Improving access to and use of modern contra-
ception is an important strategy to both reduce
maternal mortality and assist women to meet their
fertility goals. Side effects are a key reason both for
not using contraception and for discontinuing use
of contraceptives. 1914 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,*’
and has been tested on a limited basis in low-
resource settings.”! More specifically, providers

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

need to tailor information for women so that they
know what side effects are common and not
harmtful 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,? 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.?* Discussion of method side
effects appears to not have changed much over the
past decades. In 1995, Bongaarts and Bruce®’
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

Many women in

this study left with

a method well
known to cause
side effect they

characterized as

intolerable.
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The counseling
session is an
opportunity for
providers to

help align clients’
desires and
preferences

with method
characteristics.

to manage these side effects should they arise.?
More recently, in Niger in 2012, only 40% of
women reported being informed of possible side
effects of methods.?* Some providers may be
reluctant to discuss potential side effects for fear
of the “nocebo” effect,?® 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.”*™%® In fact, patients report that the re-
luctance of providers to discuss side effects makes
them distrustful of counseling.?°

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 those methods, includ-
ing side effects, and how to correctly use their cho-
sen method. Given this information, some women
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.'* 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
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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.*’

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,>’
although no African women were included in
that study. In a qualitative study of women from
arange of countries from the 1990s, women were
“dismayed” by the possibility of a contraceptive
method causing amenorrhea.”’ However, in
more recent work, Glasier and colleagues’? 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. E