
Voluntary Medical Male Circumcision: An HIV Prevention Priority
for PEPFAR

Jason Bailey Reed, MD, MPH*, Emmanuel Njeuhmeli, MD, MPH, MBA†, Anne Goldzier
Thomas, PhD‡, Melanie C. Bacon, RN, MPH§, Robert Bailey, PhD, MPH∥, Peter Cherutich,
MBChB, MPH¶, Kelly Curran, MHS#, Kim Dickson, BSc, MBChB, MSc**, Tim Farley, PhD††,
Catherine Hankins, BA (Hons), MD, MSc, CCFP, FRCPC‡‡, Karin Hatzold, MD, MPH§§,
Jessica Justman, MD∥∥, Zebedee Mwandi, MBChB, MPH, DTMH¶¶, Luke Nkinsi, MD, MPH##,
Renee Ridzon, MD†††, Caroline Ryan, MD, MPH***, and Naomi Bock, MD, MS*

*US Centers for Disease Control and Prevention, Atlanta, GA †US Agency for International
Development, Washington, DC ‡U.S. Naval Health Research Center, Department of Defense
HIV/AIDS Program, San Diego, CA §U.S. National Institutes of Health, Bethesda, MD ∥University
of Illinois at Chicago, School of Public Health, Chicago, IL ¶Kenya National AIDS/STI Control
Program #Jhpiego, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD **UNICEF,
Health Section, New York, NY ††Sigma3 Services, Consultant to the World Health Organization,
Nyon, Switzerland ‡‡London School of Hygiene and Tropical Medicine and Joint United Nations
Programme on HIV/AIDS, Geneva, Switzerland §§Population Services International, Zimbabwe
∥∥International Center for AIDS Care and Treatment Programs, Columbia University Mailman
School of Public Health, New York, NY ¶¶U.S. Centers for Disease Control and Prevention Kenya
##Bill and Melinda Gates Foundation, Seattle, WA †††Ahimsa Group, LLC, Consultant to the Bill
and Melinda Gates Foundation ***Office of the Global AIDS Coordinator, Washington, DC

Abstract
As the science demonstrating strong evidence for voluntary medical male circumcision (VMMC)
for HIV prevention has evolved, the President’s Emergency Plan for AIDS Relief (PEPFAR) has
collaborated with international agencies, donors, and partner country governments supporting
VMMC programming. Mathematical models forecast that quickly reaching a large number of
uncircumcised men with VMMC in strategically chosen populations may dramatically reduce
community-level HIV incidence and save billions of dollars in HIV care and treatment costs.
Because VMMC is a 1-time procedure that confers life-long partial protection against HIV,
programs for adult men are vital short-term investments with long-term benefits. VMMC also
provides a unique opportunity to reach boys and men with HIV testing and counseling services
and referrals for other HIV services, including treatment. After formal recommendations by WHO
in 2007, priority countries have pursued expansion of VMMC. More than 1 million males have
received VMMC thus far, with the most notable successes coming from Kenya’s Nyanza
Province. However, a myriad of necessary cultural, political, and ethical considerations have
moderated the pace of overall success. Because many millions more uncircumcised men would
benefit from VMMC services now, US President Barack Obama committed PEPFAR to provide
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4.7 million males with VMMC by 2014. Innovative circumcision methods—such as medical
devices that remove the foreskin without injected anesthesia and/or sutures—are being rigorously
evaluated. Incorporation of safe innovations into surgical VMMC programs may provide the
opportunity to reach more men more quickly with services and dramatically reduce HIV incidence
for all.

Keywords
male circumcision; HIV prevention; PEPFAR

THE SCIENTIFIC EVIDENCE FOR VOLUNTARY MEDICAL MALE
CIRCUMCISION

Male circumcision, one of the world’s oldest surgical procedures, has been performed for
cultural and religious reasons for millennia. The health benefits were documented as early as
1855, when Hutchinson’s observational studies of Jewish and Christian patients with
venereal disease in London showed “the well-known greater exemption of the Jew to
syphilitc infection, owing to the protecting influence of circumcision.1” In 1954, Wynder et
al2 detailed the association of cervical cancer with a lack of circumcision in women’s sex
partners. Decades later in 1986, the same year HIV was officially labeled the etiologic agent
of AIDS, scientists hypothesized a link between the foreskin and AIDS in men.3 Shortly
thereafter, Cameron et al4 prospective study of male clients of female sex workers in
Nairobi, Kenya, found a greater than 8-fold increased risk of HIV acquisition among
uncircumcised men. Scientists next looked to ecological data and found many populations
where lack of circumcision was correlated with higher HIV prevalence.5-7 A meta-analysis
published in 2000 of 27 observational studies from sub-Saharan Africa demonstrated a 58%
protective effect of circumcision in general population males.8 That same year, a prospective
study of discordant couples conducted in Rakai, Uganda, showed zero seroconversions
among 50 circumcised male partners of HIV-positive women, compared with an incidence
of 17 per 100 person-years among the 137 couples where the male partner was
uncircumcised.9 Such correlations were further supported by findings published in 2001
from a study in 4 cities in sub-Saharan Africa that demonstrated male circumcision as the
greatest predictor of HIV prevalence.10

Although these ecological and observational data indicated a causal relationship between
circumcision and reduced HIV incidence, doubts remained due to potential confounding by
unknown or inadequately measured factors including sexual behaviors, cultural practices,
religion, and hygiene. In addition, observational data mainly referred to men circumcised
many years previously, making determination of the timing of circumcision and a protective
effect uncertain. These uncertainties were conclusively resolved by 3 randomized controlled
trials (RCTs) among 10,000 HIV-negative African men randomized to immediate or delayed
circumcision and followed for incident HIV infections. The 3 studies showed 60%,11 53%,12

and 51%13 reductions in HIV incidence in circumcised compared with uncircumcised male
study participants from South Africa, Kenya, and Uganda, respectively. Men in the Kenya
and Uganda studies who underwent extended follow-up at 66 months (Kenya) and 5 years
(Uganda) exhibited sustained reductions in HIV incidence of 64%14 and 73%,15

respectively. In 2010, investigators in Orange Farm, South Africa, conducted a cross-
sectional study of HIV incidence by laboratory assay methods and found that after adjusting
for confounding, HIV incidence was reduced by 76% in circumcised versus uncircumcised
men (adjusted incidence rate ratio = 0.24, 95% confidence interval [CI] =0.00 to 0.66].).16
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Numerous studies have substantiated the biological plausibility for a causal link between
male circumcision and lower susceptibility to HIV infection. Compared with the tissue of
the outer foreskin, the inner foreskin may be more prone to micro tears during intercourse
and has HIV target cells (Langerhan cell with CD4 receptors) closer to the epithelial
surface.17-25 The warm moist microenvironment under the foreskin hosts a high density and
diversity of anaerobic bacteria,26 providing conditions that may be conducive to greater risk
of HIV acquisition in men with an intact foreskin. Circumcised men also have a lower
susceptibility to other sexually transmitted infections, including Mycoplasma genitalium27

and herpes simplex virus type 2,28-cf31 and human papillomavirus (HPV), including high-
risk strains of HPV.28,32,33 The link between the foreskin and cervical cancer in women,
noted nearly 50 years prior, was further clarified when scientists demonstrated reduced
incidence of HPV, including HPV genotypes that cause cervical cancer, (IRR = 0.77; 95%
CI: 0.63 to 0.93)34 and reduced risk of cervical cancer (aOR = 0.42; 95% CI 0.23 to 0.79)35

in women with circumcised male sex partners.

INTERNATIONAL RESPONSE TO THE EVIDENCE
Upon publication of the Kenya and Uganda RCT results, WHO and UNAIDS announced a
consultation to review scientific evidence and develop technical and policy guidance. The
consultation, held in March 2007, led to 11 conclusions containing 43 recommendations for
voluntary medical male circumcision (VMMC) for HIV prevention.36 The recommendations
identified 13 priority VMMC countries with generalized HIV epidemics, high HIV
prevalence, and low male circumcision prevalence. The recommendations were broad
spanning issues from importance of conducting country-specific situation analysis to policy
considerations, cultural sensitivities, gender issues, and human rights considerations. The
need for a “minimum package” of HIV prevention services to complement circumcision
surgery was deemed essential and identified the following services as requisite: removal of
the foreskin; HIV testing and counseling (HTC) (voluntary); screening and treatment of
sexually transmitted infections; pre-operative and postoperative education and risk-reduction
counseling; and, promotion and provision of condoms. As program planning and
implementation ensued, WHO and UNAIDS convened additional stakeholder consultations
to develop normative guidance and tools. Many of the resources address complex cultural,
religious, political, and ethical issues not specific to male circumcision, such as gender
dimensions of programming, task shifting, sensitivity to cultural norms and religious
practices, communications strategies, and informed consent. These aspects take considerably
more effort to implement than the relatively simple and quick surgical removal of the
foreskin.

PUBLIC HEALTH BENEFIT OF VMMC
In November 2011, Secretary of State Hillary Clinton included VMMC in her outline of 3
key evidence-based interventions essential to effective combination HIV prevention
approaches: VMMC, prevention of mother to child transmission (PMTCT), and expanded
HIV treatment. VMMC is a pivotal public health investment owing to a number of unique
characteristics and is among the highest HIV prevention priorities for the PEPFAR program.
VMMC is a 1-time, highly effective, relatively quick, and cost-savings intervention. The
protection against HIV conferred is substantial, though partial, and repeated treatment is not
required to maintain the benefits. No other HIV intervention currently available provides
this permanence of effect. Microbicides, pre-exposure prophylaxis, and HIV treatment
require considerable user adherence to realize the desired effectiveness. PMTCT programs
are highly effective, but only protect the infant during pregnancy/birth/breastfeeding and
shortly thereafter; other lifelong exposure risks remain. Once initiated, antiretroviral
treatment and PMTCT programs must be sustained indefinitely.
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VMMC also reduces HIV risk for women, uncircumcised men, and eventually infants. With
the risk of new HIV infection reduced in men as a direct result of becoming circumcised, the
incidence and prevalence of HIV among men in the population decreases. Consequently, the
likelihood that women will encounter HIV-infected male sex partners also decreases.
Mathematical models suggest that the accruing indirect protection for women is
substantial.37-39 As projected by the Decision Makers’ Programming Planning Toolkit
model, increasing the prevalence of circumcision from country-specific baseline levels to
80% equally across males aged 15–49 in the priority countries within the next 5 years, for
instance, can result in preventing nearly an equal number of new HIV infections annually in
women as in men within 15 years38 (Fig. 1). Less HIV incidence and prevalence in women
of reproductive age eventually means that fewer infants will be at risk of vertical
transmission. In time, even uncircumcised men will face a lower risk of acquiring HIV due
to reduced HIV prevalence in the community.

VMMC provides a unique opportunity to reach men and adolescent boys with an array of
behavioral and clinical health programs that might not otherwise be possible. Most notably,
HIV testing rates among men have been historically low—less than 25 %—in almost half of
the priority VMMC countries.40-45 Given that VMMC clients are routinely recommended to
receive HIV testing pre-operatively, circumcision programs may increase awareness of HIV
status among tens of millions of boys/men who might otherwise forego HIV testing. HIV-
positive men are identified and linked with HIV care and treatment services, and
antiretroviral treatment-induced viral suppression among HIV-infected men adhering to
therapy will further reduce HIV incidence in women.46

In support of WHO/UNAIDS recommendations and country strategies to scale-up VMMC,
PEPFAR endeavors to utilize US Government resources to assist partner country
governments and communities to maximally and quickly reduce HIV incidence. This is in
collaboration with other international donors, particularly the Bill and Melinda Gates
Foundation (BMGF). PEPFAR’s resources—financial and technical—are being leveraged
through support in 2 phases. The first phase (“catch-up” VMMC) is geared to scale-up
services to the large number of uncircumcised men who already are or soon will be sexually
active and at risk of HIV infection in the short term. Phase-1 support will continue until
most or all men who want to become circumcised have been reached with services. Because
the objective is to achieve high VMMC coverage quickly among such men—to maximally
reduce HIV incidence—this first phase should be short, ideally less than 5 years, and would
not be sustained thereafter. There are in excess of 20 million uncircumcised men who may
benefit from VMMC for HIV prevention through “catch-up” services in the 13 priority
countries.38 Once “catch-up” is completed, the need for VMMC services for such men will
no longer exist or be comparatively small. Thus, support in this first phase is intended to
achieve immediate results.

The second phase of implementation must ensure availability of medical male circumcision
for younger males who were not old enough to receive services during the adult “catch-up”
phase. Because male babies are born continuously, adding to the uncircumcised male
population, phase-2 services must be indefinitely available once initiated. Though the
second phase of support is ongoing, the annual number of male births is relatively small
(compared with the number of adults in “catch-up”). Some countries may wish to maintain
high male circumcision coverage after “catch-up” services by routinely offering
circumcision to all parents of newborn males, all boys entering adolescence, or some
combination of both. Once phase-2 services are implemented, they must be sustained,
meaning that ministries of health will need to integrate these ongoing VMMC services into
the existing health system.
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Countries do not need to wait for all men to be circumcised before starting medical male
circumcision activities for newborns and adolescents. As phase 1 support results in larger
numbers of men receiving VMMC, then resources could logically be transitioned to phase-2
services. PEPFAR supports the needs of both VMMC program phases, though current
funding is prioritized toward the first phase of adult “catch-up”, so that men at risk now
receive VMMC as quickly as possible. Other donors may prioritize circumcision of male
newborns ahead of adults, and some countries may wish to do the same with their own or
other financial assistance.

TECHNICAL SUPPORT
VMMC is one of the newest biomedical HIV prevention interventions recommended for
scale-up. In addition to the surgical procedure, service delivery programs must address a
variety of technical issues, in accordance with the WHO-defined “minimum package” of
services. Recent evidence demonstrates the prevention benefits of HIV treatment,46 and
VMMC programs are incorporating active referral systems to link HIV-positive men from
VMMC sites to HIV care and treatment. In consultation with ministries of health, WHO,
UNAIDS, BMGF, and implementing partners, the PEPFAR Male Circumcision Technical
Working Group provides technical leadership for planning and executing quality safe
services throughout the region. In addition, and in collaboration with ministries of health and
implementers, the Technical Working Group conducts external quality assurance exercises
to assist with the assessment of program safety, quality, and requisite service efficiency and
volume to achieve the intended epidemic impact.

FINANCIAL SUPPORT
To date, PEPFAR has been the primary funder of VMMC programs Africa. In anticipation
of favorable findings from the RCTs, PEPFAR offices in sub-Saharan Africa countries were
encouraged in 2006 to request funding for feasibility, acceptability, and policy development
activities related to VMMC. Funding levels for VMMC have progressively increased, with a
total of approximately $250 million dollars allocated to VMMC activities through 2011. In
addition to the 13 countries identified by WHO/UNAIDS, PEPFAR has provided limited
support to Burundi, Ethiopia, and Nigeria. See Figure 2 for annual PEPFAR funding levels,
relative to key achievements/milestones. The PEPFAR support has been accompanied by
more than $140 million in support from the BMGF dating back to 2001, which has been
particularly collaborative and instrumental to programs in Kenya, Botswana, Swaziland,
Zambia, Zimbabwe, and Uganda. More recently, the Global Fund has also approved
petitions for funding of VMMC programs in the region.

EXPERIENCE TO DATE-SUCCESSES AND CHALLENGES
Five years after WHO/UNAIDS recommended VMMC to reduce HIV incidence in sub-
Saharan Africa, over 1.2 million boys and men have recedived VMMC services with support
from PEPFAR, with the greatest progress achieved to date in Kenya (Fig. 3). Kenya’s
successes are described in the Case Study below. All priority countries have incorporated
VMMC into their HIV prevention portfolios and are developing policies and operational
plans to enable expansion of the program. There has been wide adoption of the minimum
packages of HIV prevention services, and thousands of doctors, clinical officers, nurses,
counselors, health educators, and hygiene officers have been trained to provide
comprehensive VMMC services. This progress represents a translation of scientific evidence
into health policy and program implementation in a relatively short period.
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CASE STUDY: KENYA
Nyanza Province, Kenya, was home to one of the 3 RCTs of male circumcision for HIV
prevention described previously. Kenya’s national and provincial government agencies were
thus poised to move quickly after the WHO recommendations in 2007. Before rapidly
implementing routine VMMC services throughout noncircumcising communities, however,
Kenyan health officials first engaged the elders in these communities to sensitize them on
the RCT results, lobby for their support, and obtain their guidance. This process was neither
certain nor particularly quick, as influential elders initially opposed the idea of circumcision.
Thoughtful and continued discussions clarified the “voluntary” and “medical” nature of
male circumcision performed for HIV prevention purposes. Eventually, consensus was
achieved. With visible support for VMMC from within communities, government leaders
then championed the HIV prevention benefits of the program, providing consistent and
responsive leadership in all aspects of programming.

A willingness to innovate has defined the Kenya VMMC program and may be the source of
its many successes. Efficient partnerships were created at the national and regional level in
Nyanza Province to co-ordinate VMMC services. When conventional surgical approaches in
public sector facilities were not able to meet program targets, leadership tested mobile
service models, including VMMC in tents, to avail services to a greater number of people in
a wider array of settings. When the pool of clinical officers was insufficient to meet service
needs, Kenya broadened national task-shifting policies and approved nurses to provide
VMMC. The Kenyans also marshaled health care teams comprised of private, public, and
volunteer providers to offer campaign-style services in diverse outreach settings during
periods of peak demand. At each and every challenge, the Kenyans determined a solution—
often policy and regulatory—instead of remaining entrenched in bureaucratic barriers.

Kenya continues to translate financial and technical support into a volume of VMMCs
sufficient to impact their HIV epidemic. Among the PEPFAR-supported countries, Kenya
has received the highest level of US Government financial support for VMMC thus far. A
shared appreciation of the importance of reaching high VMMC coverage levels quickly to
reduce HIV incidence is paramount, and the Government of Kenya, WHO/UNAIDS, the US
Government, and the BMGF remain committed to ensuring success. Although the VMMC
program undoubtedly offers collateral benefits through the health system, the primary goal
of the Kenya Ministry of Health is to quickly reach as many men possible with safe VMMC
services. Focus, flexibility, and an ability to deliver are hallmarks of the most successful
VMMC for HIV prevention program to date.

Despite the progress in VMMC programming, and given that one new HIV infection may be
prevented for every 10 male circumcisions in the South Africa region,37 stakeholder are
understandably impatient to more rapidly reach greater numbers of men with VMMC.
Similar to HTC, PMTCT, and antiretroviral therapy (ART) programs—which all
experienced similar protracted timelines between the issuance of normative guidance and
substantial achievements toward scale-up—VMMC scale-up has not happened overnight.
The factors impeding scale-up vary by country, but several experiences have been common.

With the exception of a few countries, political prioritization for planning and implementing
MC programs has been challenging. Though mathematical models project that millions of
new HIV infections may be prevented by male circumcision and billions of dollars may be
saved in HIV care and treatment costs, these benefits accrue over a generation’s time.38

Other health care needs are more immediate and tangible, and dedicating scarce resources—
human and material—to an elective medical procedure may be unpopular. The contribution
of financial resources by PEPFAR and others do not often quickly or completely remedy the
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shortage of clinicians and suitable clinical space. Also, shifting service burdens to
nonphysicians may be contentious for medical officers, clinical officers, and nurses alike;
and some ministries of health have been reluctant to pursue task shifting policies.
Implementation of a large public health intervention like VMMC is preceded by a lengthy
list of formative work, sociocultural considerations, ethical and human rights evaluations,
awareness and demand creation activities (but not too soon or too great), trainings, logistics
and supply chain management work, and assurances for safety/quality. Such activities,
although essential to effective VMMC programs, are labor and time-intensive endeavors.
Too, the timeline for completing such preparatory work is dependent upon the capacity of
partner governments to commit to completion. National elections, civil unrest, worsening
domestic and international economic crises, Global Fund Round 11 cancellation, for
instance, have all transpired in the past 5 years, impacting program planning and
implementation.

Because medical removal of the foreskin in adolescents/adults is achieved by surgical
techniques, implementation has generally benefited the overall health system, particularly
the clinical/surgical capacity of public sector facilities. Innovative approaches to service
delivery have also demonstrated benefits in productivity through novel implementation
models (eg, VMMC in tents, supply kits, flexible staffing plans with task shifting). Although
such models may have fewer benefits to public sector facilities, their ability to extend
services more widely achieves the primary goal of the program: VMMC to reduce HIV
incidence.

When VMMC was introduced after the 2007 WHO/UNAID recommendations, there were
boys and men in many countries who presented almost immediately for services (“early
adopters”). During this period, the delay of communications activities was logical, to avoid
creating more demand than could be met with service supply. Service capacities eventually
increased, and simultaneously, the “early adopters” were no longer in need of VMMC. At
the nexus of this shifting dynamic, some countries are committed to expanding VMMC
services in the face of unsustained demand. Communications strategies to match service
supply with demand, in these countries, have lagged, particularly among older, sexually
active men.

Finally, stakeholders in the priority VMMC countries and beyond have expressed concerns
about whether men receiving VMMC (and their sex partners) might increase sexual risk
behaviors due to a perceived protection that is greater than actual (called risk compensation
or disinhibition). However, among men in the RCTs, there were no meaningful differences
noted in almost all sexual risk behaviors between those in circumcised versus uncircumcised
study arms.47,48 Among men in communities where VMMC services have been dramatically
expanded and sexual risk behaviors assessed, there were no differences in risk behaviors
between circumcised and uncircumcised men.16 Modeling studies suggest that the favorable
epidemiologic impact and cost-effectiveness would be maintained, even if risk behaviors
increased by 30% after circumcision, in all countries except Rwanda.38

WAY FORWARD
Of the countries presently receiving donor support for VMMC, the majority have adopted
scale-up strategies that call for circumcision service expansion to raise male circumcision
prevalence to 80% from baseline levels among adult men, nationally or regionally, within 5
years of the start of the program. In support of these goals, the US Government made
additional commitments. On World AIDS Days 2011, the White House pledged support for
4.7 million circumcisions by 2014.
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Achieving 4.7 million VMMCs by 2014 and many millions more thereafter will require the
most efficient use of resources, financial and otherwise, and continual innovation. Just as
rapid diagnostic testing technology transformed the landscape of HTC—taking HIV testing
out of the clinic and into communities—medical devices capable of removing the foreskin
without the need for injected anesthesia, sutures, or an aseptic clinical space may facilitate a
similarly rapid advancement for VMMC. Alongside WHO/UNAIDS and the BMGF,
PEPFAR encourages technological innovations for VMMC to ensure that safe and
acceptable services are as widely available as possible. It is hoped that increasingly efficient
innovative methods, such as device-based VMMC, may be used by nonphysicians,
especially outside of hospitals and clinics, and thus support rather than compete with
existing health care priorities. Two medical devices—PrePex and Shang Ring—are currently
being evaluated in clinical trials, in accordance with WHO guidance, and preliminary results
around safety, efficacy, acceptability, task shifting, and time savings are promising.49-52

Medical device-based alternatives to conventional surgical circumcision may soon be a
reality.

VMMC has affirmatively answered the following crucial questions for a public health
intervention: does it work, is it safe, is it acceptable, is it feasible, and is it affordable? The
challenges faced in scaling-up VMMC are greatly outweighed by the benefits of its impact
on the HIV epidemic. Despite tremendous progress in HIV prevention, for every 1 person
started on ART today in sub-Saharan Africa, there are still 2–3 more who become newly
infected with HIV.53 Although solutions are sought to overcome the logistical, behavioral,
and financial difficulties of achieving universal viral suppression through ART in Africa, the
cost-savings from a highly effective and relatively straightforward intervention such as
VMMC cannot be overlooked.

As Nelson Mandela reminds us, “It always seems impossible until it’s done.” Let us
remember that vision as we continue the long, but winnable fight against HIV. We must
accelerate the scale-up of the important public health tool of VMMC if we are to achieve an
HIV-free generation.
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FIGURE 1.
Mathematical model-based estimates of annual HIV infections averted, by gender, as a
result of increasing male circumcision prevalence from country-specific baseline levels to
80% equally across males aged 15–49 years in 13 priority countries.
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FIGURE 2.
Timeline of key VMMC milestones and PEPFAR funding for VMMC in 13 countries.
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FIGURE 3.
Progress in scale-up of VMMC through March 2012, assuming national-level male
circumcision prevalence targets of 80% within 5 years of program start among males 15–49
years of age.
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