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Summary
Background Male circumcision reduces men’s risk of acquiring HIV and some sexually transmitted infections from 
heterosexual exposure, and is essential for HIV prevention in sub-Saharan Africa. Studies have also investigated 
associations between male circumcision and risk of acquisition of HIV and sexually transmitted infections in women. 
We aimed to review all evidence on associations between male circumcision and women’s health outcomes to benefit 
women’s health programmes.

Methods In this systematic review we searched for peer-reviewed and grey literature publications reporting 
associations between male circumcision and women’s health outcomes up to April 11, 2016. All biomedical (not 
psychological or social) outcomes in all study types were included. Searches were not restricted by year of publication, 
or to sub-Saharan Africa. Publications without primary data and not in English were excluded. We extracted data and 
assessed evidence on each outcome as high, medium, or low consistency on the basis of agreement between 
publications; outcomes found in fewer than three publications were indeterminate consistency.

Findings 60 publications were included in our assessment. High-consistency evidence was found for five outcomes, 
with male circumcision protecting against cervical cancer, cervical dysplasia, herpes simplex virus type 2, chlamydia, 
and syphilis. Medium-consistency evidence was found for male circumcision protecting against human papillomavirus 
and low-risk human papillomavirus. Although the evidence shows a protective association with HIV, it was categorised 
as low consistency, because one trial showed an increased risk to female partners of HIV-infected men resuming 
sex early after male circumcision. Seven outcomes including HIV had low-consistency evidence and six were 
indeterminate.

Interpretation Scale-up of male circumcision in sub-Saharan Africa has public health implications for several 
outcomes in women. Evidence that female partners are at decreased risk of several diseases is highly consistent. 
Synergies between male circumcision and women’s health programmes should be explored.

Funding US Centers for Disease Control and Prevention and Jhpiego.

Copyright © The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 4.0 license.

Introduction
Male circumcision has been shown to reduce the risk of 
HIV acquisition in men due to heterosexual exposure in 
three randomised controlled trials (RCTs).1–3 Shortly after 
the RCTs, WHO and UNAIDS recommended that 
voluntary medical male circumcision should be 
implemented as an intervention for HIV prevention.4 

Voluntary medical male circumcision is now an essential 
component of the HIV prevention strategy in sub-
Saharan Africa, with almost 15 million circumcisions 
done between 2007 and 2016.5 To maximise the effect of 
voluntary medical male circumcision on HIV incidence, 
UNAIDS has set a target to circumcise 90% of men aged 
15–29 years in priority countries in eastern and southern 
Africa by 2021, totalling 27 million additional voluntary 
medical male circumcisions.6 Circumcision also provides 
men with other clinical benefits, including reduced 
incidence of herpes simplex virus type 2 (HSV-2) 
infection and prevalence of human papillomavirus 
(HPV) infection7 (including high-risk HPV subtypes),8,9 

penile cancer,10 and genital ulcer disease.3 Meta-analyses 
have been done on these outcomes in men.11,12

WHO and UNAIDS noted in their recommendation 
that voluntary medical male circumcision programmes 
should promote improved health for women;4 evidence 
exists that male circumcision is associated with 
protection from some diseases in women. Protection 
could either be direct (ie, decreased infectiousness of 
men with HIV or sexually transmitted infections) or 
indirect (ie, decreased susceptibility of men to infection 
and therefore women’s exposure to infected partners). A 
2009 meta-analysis by Weiss and colleagues13 found 
lower HIV prevalence in women in countries with high 
prevalences of circumcision than in countries with low 
prevalences. Moreover, secondary analyses of the 
circumcision RCTs supported the data from observational 
studies, showing that male circumcision protected 
female partners from other sexually transmitted 
infections, including bacterial vaginosis, trichomonas,14 
and HPV.9

http://crossmark.crossref.org/dialog/?doi=10.1016/S2214-109X(17)30369-8&domain=pdf
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We aimed to consolidate existing data on the association 
of male circumcision with, and its effect on, biomedical 
health outcomes in women, and to clarify the implications 
of male circumcision on women’s health. Our findings 
are of greatest relevant to sub-Saharan Africa because of 
the regional scale-up of voluntary medical male 
circumcision, but are intended to be applicable globally.

Methods
Search strategy and selection criteria
For this systematic review we searched published and grey 
literature for publications reporting associations between 
male circumcision and biomedical (as opposed to psycho-
logical or social) health, or sexual satisfaction or function 
outcomes in women, as well as women’s knowledge of 
selected biomedical facts about circumcision. Because 
observational and interventional studies were included, 
“association” refers to findings from both study types, 
whereas “effect” refers to findings from interventional 

studies only. The search strategy was developed for use 
in MEDLINE (panel), and thereafter modified based on 
the syntax and capabilities of subsequent databases. 
Searches were not restricted by study design or year, or to 
sub-Saharan Africa because: some relevant outcomes 
might not have been studied in sub-Saharan Africa; the 
biological mechanisms underlying the associations of 
male circumcision with sexually transmitted infections 
are universal; and the potential relevance of findings to 
women’s health programmes is global despite its greatest 
relevance in sub-Saharan Africa, resulting from the 
regional scale-up of voluntary medical male circumcision. 
Any biomedical outcomes were included and results on 
women’s knowledge about voluntary medical male 
circumcision and sexual satisfaction and function will be 
reported separately.

Databases of peer-reviewed literature included 
MEDLINE, EMBASE, Global Health, PsychInfo, 
CINAHL, Cochrane Library, Sociological Abstracts 
(Proquest), Scopus, and the African Index Medicus. Grey 
literature sources included OPENGREY, Greylit.org, 
National Technical Information Service, PsyExtra, and 
conference abstracts from international HIV conferences: 
the Conference on Retroviruses and Opportunistic 
Infections; International AIDS Society; and International 
Society for Sexually Transmitted Disease Research. These 
searches were last updated on April 11, 2016. Full reports 
of the National Demographic and Health Survey and 
AIDS Indicator Survey from 2008 onward, which contain 
questions about male circumcision, and the AIDSTAR15 
resource website were browsed. In 2015, bibliographies 

Research in context

Evidence before this study
Three randomised controlled trials established that male 
circumcision provides men who engage in heterosexual sex with 
partial protection against acquiring HIV and some sexually 
transmitted infections. In 2007, WHO recommended that 
14 countries with high prevalence of HIV and low prevalence of 
circumcision should scale-up male circumcision as an additional 
HIV prevention strategy; nearly 15 million men and boys were 
circumcised in HIV prevention programmes up to 2016. 
Observational studies and follow-up research at original clinical 
trial sites have shown that male circumcision also decreases the 
risk of HIV, some sexually transmitted infections, and other 
adverse health outcomes in female partners of circumcised men. 
Given the magnitude of the male circumcision programme for 
HIV prevention in sub-Saharan Africa, the potential impact on 
women’s health is substantial. However, estimates of association 
vary among studies and the broad effect across numerous 
women’s health outcomes have not been characterised.

Added value of this study
We found that female partners of circumcised men are less 
likely to have various adverse health outcomes, including 

multiple sexually transmitted infections. Evidence that male 
circumcision is associated with decreased risk of cervical cancer, 
cervical dysplasia, herpes simplex virus type 2 infection, 
chlamydia, and syphilis in women was highly consistent. 
Evidence that male circumcision is associated with decreased 
risk of human papillomavirus (HPV) infection and low-risk HPV 
infection in women was of medium consistency. The weight of 
evidence also supports the protective association between male 
circumcision and HIV in women.

Implications of the available evidence
The scale-up of the male circumcision programme has 
potential benefits for women’s health. Strengthening of 
programmatic linkages and synergies between male 
circumcision and women’s health programmes, including 
cervical cancer prevention, could be maximised in settings in 
which prevalence of sexually transmitted infections and 
cervical cancer is high. Policy makers, programme 
implementers, and researchers could explore these linkages 
further to ensure that the benefits of male circumcision for 
women’s health are fully optimised.

Panel: MEDLINE search strategy

“Circumcision”, “Male/” OR “vmmc.ti,ab.” OR (“circumcis*” 
ADJ10 [“male*” OR “men” OR “man” OR “boy*”]).ti,ab. OR 
([“foreskin*” OR “prepuce*”] ADJ5 [“penis” OR “penile” OR 
“male” OR “man” OR “men” OR “boy*”]).ti,ab. AND “Exp 
Women’s Health/” OR “Women/” OR (“women” OR “woman” 
OR “female*” OR “partner*” OR “wife*” OR “wives” OR “sex 
worker*” OR “prostitute*” OR “girl*” OR “mother*” OR 
“daughter*”).ti,ab.
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of key review publications of others obtained through 
expert recom mendations were also searched (figure 1). 
We use “publication” to refer to individual sources of 
data including journal publications, abstracts, white 
papers, and other sources, and “study” to refer to data 
collection protocols, which sometimes resulted in 
multiple publications.

Data analysis
Titles and abstracts of identified publications were 
screened by trained reviewers (TSB, IJ, SZ, JMdC, LY, 
AK, and PL). Publications were excluded if they: were 
duplicates; were not in English; did not report primary 
data; did not describe a sampling method; did not 
distinguish between women who are exposed (ie, 
with circumcised partners) and unexposed (with un-
circumcised partners); or did not report a biomedical 
health outcome.

Publications not excluded by title or abstract screening 
were passed to full-text screening by trained reviewers 
(including TSB, IJ, SZ, JMdC, LY, AK, and PL), using the 
same criteria. Additionally, publications were excluded if 
they reported an overlapping dataset with a more recent 
publication or had obvious errors (different results in the 
abstract and text). Included publications were abstracted 
by two abstracters into a purpose-built Microsoft Access 
database (SD; MS Access 2013). When available, e-posters 
served as data sources. Abstracted data included 
publication year, study design, inclusion or exclusion 
criteria, diagnostic methods, sample sizes, and point 
estimates and uncertainty of associations (appendix 1). 
Incidence was abstracted preferentially over prevalence, 
intention-to-treat over other analytical methods, more-
adjusted over less-adjusted outcome estimates, and long 
follow-up periods or late observations in a cohort over 
short periods or early observations. All quantitative 
outcome measures were included, such as ratios of 
incidence rate, prevalence, odds, hazard, and non-ratio 
and other measures. Outcomes without clinical relevance 
were not abstracted (eg, individual HPV genotypes). 
Disagreements were resolved by discussion and, if 
necessary, through review by the first and senior authors. 
Results of studies with only qualitative data were planned 
to be reported for outcomes with no quantitative data 
(appendix 2).

Estimates of association are presented as comparisons 
between exposed and unexposed women. Point estimates 
and CIs in appendix 1 have been inverted when reported 
in the opposite manner, and CIs not provided were 
calculated when possible.

After abstraction, datapoints (referring to a single point 
estimate of association from a specific publication, 
subgroup, and outcome) were checked for overlap not 
previously identified on the publication level. When 
different datapoints reported the same outcome, 
measure, subgroup, and data collection period in 
participant groups in the same location with overlapping 

inclusion criteria, all but one was excluded (excluded 
points in appendix 1). Priority was given to datapoints 
that were peer-reviewed, included a superset of 
participants (rather than a subset), and were more 
recently published than other datapoints.

Publications listed in appendix 1 were further filtered 
for display in figure 2. If multiple publications provided 
different measures of the same outcome in the same 
study sample (n=4), only the publication with the 
preferred measure type was displayed (eg, incidence 
favoured over prevalence). These and non-plottable 
publications (eg, not providing direction of association) 
make up the non-plottable publications referenced in the 
table.16–70 Plottable publications constitute the group of 
independent, interpretable data sources. Only the main 
result for each outcome was displayed to avoid 
exaggeration of the number of publications reporting on 
multiple subgroups. For HIV, four publications reported 
on subgroups only; the datapoint judged most 
representative of the target population was selected. Point 
estimates in figure 2 are highlighted in appendix 1. Point 

Figure 1: Publication selection flow diagram
*Some publications provided biomedical and knowledge data, or qualitative and quantitative data, or all of these. 
The number of publications in these boxes are not a sum of the total publications in the parent box immediately 
above. †Articles reporting quantitative results, with or without qualitative results. ‡Articles reporting only 
qualitative results.

91 quantitative publications*† 27 qualitative publications*‡

60 biomedical*

57 some or all 
outcomes included

3 all outcomes
excluded as
duplicates

29 some or all 
outcomes included

4 all outcomes
excluded as
duplicates

33 knowledge, or 
sexual satisfaction
or function*

7 biomedical* 22 knowledge, or 
sexual satisfaction
or function*

112 publications eligible

4356 publications identified through database 
searching

449 publications identified through bibliographies,
AIDSTAR, and expert recommendation

270 publications selected for full-text screening

158 excluded
4 overlapping data with more recent

publication
13 no primary data

2 no sampling method
57 no group or intervention of interest
82 no biomedical or key knowledge outcome

See Online for appendix 1

See Online for appendix 2
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estimates were plotted on a logarithmic scale. Unique 
symbols (n=4) represent plottable publications with a 
clear direction of association, which were reported in a 
form that did not allow point estimate calculation. Their 
locations reflect only their direction of association.

Quality grading for RCTs used the Grading of 
Recommendations, Assessment, Development, and 
Evaluations (GRADE) criteria,71 which rank RCTs as 
providing evidence of high, moderate, low, or very low 
quality. Quality grading for observational publications 
used the Newcastle-Ottawa case-control and cohort 
publication scoring systems, and a Newcastle-Ottawa-
derived cross-sectional scale developed elsewhere.72 
Newcastle-Ottawa systems score quality in three 
categories: sample selection, comparability between 

groups, and outcome or exposure assessment;73 these 
categories are combined into a single summary score.

Quality of the overall body of evidence on each outcome 
was then assessed, with a modified Child Health 
Epidemiology Research Group74 criteria format (table), 
which included quality of each individual publication’s 
data on that outcome, magnitude and consistency of 
associations found across plottable publications, and 
generalisability of results to the population for which the 
findings are most relevant (the general female population 
in sub-Saharan African countries with generalised HIV 
epidemics). Generalisability was high for outcomes 
including only studies in these populations, moderate for 
outcomes including mixed populations, and low for 
outcomes including only other populations. Consistency 

Number of 
publications*

Design(s) Region(s) Median quality score 
† (RCT; observational)

Consistency and 
direction of 
evidence

Generalisability to 
area or population 
of interest

Generalisability to 
intervention of interest (eg, 
traditional male circumcision)

Any STI16,18 2 Cross sectional; cohort Africa, Asia No RCT; 2/10 to 9/9 Indeterminate Low 100% self-reported

Bacterial 
vaginosis14,16,19–24

8 RCT; cross sectional Africa, Asia, USA Unclear; 2/10 to 4/10 Low Moderate 50% self-reported

Candidiasis20 1 Cross sectional Africa No RCT; 6/10 Indeterminate High 100% self-reported

Cervical cancer25–33 9 Case control; cohort Americas, Asia, 
Europe, USA

No RCT; 6/9 High protective Low 50% self-reported or 
determined on the basis of 
religion

Cervical 
dysplasia17,20,31,32,34

5 Cross sectional; case 
control

Africa, Asia, Middle 
East, USA

No RCT; 5/9 High protective Moderate 80% self-reported

Chlamydia16,18,20,35–38 7 (5 plottable) Cross sectional; case 
control; cohort

Africa, Americas, 
Asia, Europe, USA

No RCT; 6/9 High protective Moderate 100% self-reported

Dysuria14,19 2 RCT Africa Unclear; no 
observational

Indeterminate High No self-reporting

Genital warts20 1 Cross sectional Africa No RCT; 6/10 Indeterminate High 100% self-reported

Gonorrhoea16,18,20,35,36 5 (3 plottable) Cross sectional; cohort Africa, Asia No RCT; 6/10 to 8/9 Low High 100% self-reported

Herpes simplex virus 
type 233,39–44

7 (6 plottable) RCT; cross sectional Africa, Asia, USA Unclear; 5/9 to 6/10 High protective Moderate 60% self-reported

HIV infection19,20,35,36,45–62 22 (20 plottable) RCT; cross sectional; 
case control; cohort

Africa, Asia, 
Europe, Middle 
East

Unclear; 5/9 Low High 95% self-reported or 
determined on the basis of 
location

HPV infection9,17,63–65 5 RCT; cross sectional Africa, Europe Unclear; 5/10 Medium protective Moderate 40% self-reported

High-risk HPV 
infection9,64,65

3 RCT; cross sectional Africa, Europe Unclear; 5/10 Low Moderate 33% self-reported

High-risk HPV viral 
load66

1 RCT Africa Unclear; no 
observational

Indeterminate High No self-reporting

Low-risk HPV 
infection9,64,65

3 RCT; cross sectional Africa, Europe Unclear; 5/10 Medium protective Moderate 33% self-reported

Mycoplasma genitalium67 1 RCT Africa Unclear; no 
observational

Indeterminate High No self-reporting

Non-specific genital 
ulcers20,36,67,68

4 (3 plottable) RCT; cross sectional; 
cohort

Africa Unclear; 3/10 to 6/10 Low High No self-reporting

Syphilis16,20,33,35,57,69 6 Cross sectional; cohort Africa, Asia No RCT; 6/9 High protective Moderate 75% self-reported

Trichomonas14,18–20,36,70 6 (5 plottable) RCT; cross sectional; 
cohort

Africa, Asia Unclear; 7/9 Low High 60% self-reported

Vaginal discharge14,19,67 3 RCT Africa Unclear; no 
observational

Low High No self-reporting

RCT=randomised controlled trial. STI=sexually transmitted infection. HPV=human papillomavirus*Each row is independent; a publication reporting multiple outcomes is counted once in each outcome row. 
†For observational median quality scores, the Newcastle-Ottawa score represents the numerator; the maximum possible score for that study type is the denominator. The two median values are displayed for 
when an even number of studies were included.

Table: Summary of publications reporting on the association of male circumcision with biomedical health outcomes in women
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of evidence on each outcome was established via a 
prespecified algorithm incorporating study design and 
number, and statistical significance (appendix 2). A meta-
analysis was not planned.

Role of the funding source
The funders of this study had roles in study design, data 
collection, data analysis, data interpretation, and report 
writing. The corresponding author had full access to all 
the data in the study and had final responsibility for the 
decision to submit for publication.

Results
The flowchart of included publications is shown in 
figure 1. 112 publications met all inclusion criteria; data- 
points from those not included because of population 
overlap with other publications are listed in appendix 1. 

Of the remainder, 60 publications had biomedical out-
comes, which are summarised in this paper. No outcomes 
had qualitative data without quantitative data, so qualitative 
publications were not reviewed (appendix 2).

Populations included groups in Africa, North America, 
South America, Asia, and Europe, and ages of individuals 
included ranged from 15 or 18 to 49 or 65 years (appendix 
1). Most outcomes included at least some data from African 
general populations, conferring moderate-to-high general-
isability; however, cervical cancer did not. Except in the 
case of bacterial vaginosis, outcomes had mid-range 
median-quality scores for observational studies and 
unclear quality grades for RCTs because they did not meet 
some of the stringent GRADE criteria (appendix 1). In the 
remainder of this section, publications not noted to be 
RCTs were observational, and numbers of datapoints refer 
to plottable datapoints.

Figure 2: Point estimates of association between male circumcision and women’s health outcomes*
STI=sexually transmitted infection. HPV=human papillomavirus. HR=high risk. LR=low risk. HSV-2=herpes simplex virus type 2. RCT=randomised controlled trial. 
*Datapoints without error bars represent estimates for which confidence intervals were not provided or calculable. †Protective association but no point estimate 
calculable. ‡No cases in circumcision group.16 §All women with uncircumcised partners were positive.17 ¶No cases in circumcision group.16

Any STI

Bacterial 
vaginosis

Candidiasis

Cervical cancer

†

‡

§

¶

Cervical 
dysplasia

Chlamydia

Dysuria

Genital warts

Gonorrhoea

HSV-2 infection

1≤1 ≥10

Log measure of association Log measure of association

HIV infection

HPV infection

HR HPV infection

HR HPV viral load

LR HPV infection

Mycoplasma
genitalium

Non-specific
gential ulcer

Syphilis

Trichomonas

Vaginal discharge

1≤1 ≥10

RCT
Other study type
Odds ratio
Other measure
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High-consistency evidence was found for five outcomes, 
which all had protective associations with male 
circumcision: cervical cancer, cervical dysplasia, HSV-2 
infection, chlamydia, and syphilis (figure 2, table). For 
cervical cancer, nine datapoints were included (none of 
which were from Africa), conferring low generalisability. 
All four significant and four of five non-significant data-
points showed a protective association. For cervical dys-
plasia, five datapoints were included from African and 
other settings, which conferred moderate generalisability. 
The two significant and two of three non-significant data- 
points showed protective associations. For HSV-2 in-
fection, six data points, one of which was from an RCT, 
were included from African and other settings, which 
conferred moderate generalisability. All datapoints (four 
significant, two non-significant) showed a protective 
association. For chlamydia, five datapoints were included, 
which examined participants from African and other 
settings, conferring moderate generalisability. Both 
signifi cant and two of the three non-significant datapoints 
showed a protective association. For syphilis, six data 
points were included, which examined participants from 
African and other settings and conferred moderate 
generalisability. All datapoints showed a protective associ-
ation, two of which were significant.

Medium-consistency evidence was found for two 
outcomes, which reported protective associations with 
HPV infection and low-risk HPV infection. For HPV 
infection, five datapoints, three of which were RCTs, were 
included and examined participants from multiple 
African and European settings, conferring moderate 
generalisability. Both significant datapoints (two of three 
RCTs) and two of three non-significant datapoints showed 
a protective association; the remaining datapoint, an RCT, 
showed a non-significant harmful association. For low-
risk HPV infection, three studies, two of which were 
RCTs, were included and examined participants from 
African and European settings conferring moderate 
generalisability. The significant point, an RCT, showed a 
protective association, the other RCT showed a non-
significant protective association, and the remaining 
point showed a non-significant harmful association.

Low-consistency evidence was found for seven outcomes 
because of discrepant values: bacterial vaginosis, 
gonorrhoea, HIV infection, high-risk HPV infection, non-
specific genital ulcers, trichomonas, and vaginal discharge. 
The six remaining outcomes, with fewer than three 
studies, were classified as indeterminate consistency: any 
sexually transmitted infection, candidiasis, dysuria, genital 
warts, high-risk HPV viral load, and Mycoplasma genitalium.

Discussion
The scale-up of voluntary medical male circumcision in 
sub-Saharan Africa has been historic, with nearly 
15 million circumcisions done between 2007 and 2016.5 

We aimed to establish which diseases in women had 
protective associations with male circumcision and to 

clarify whether scale-up of voluntary medical male 
circumcision could be relevant to a wide array of women’s 
health programmes. Our findings show the substantial 
evidence for the association of male circumcision with 
decreased risk of several diseases in women.

High-consistency outcomes showed protection asso-
ciated with circumcision against cervical cancer and 
dysplasia, chlamydia, HSV-2, and syphilis. Few pub-
lications reporting cervical cancer or dysplasia outcomes 
took place in Africa; however, biological mechanisms 
underlying protection should be universal. Medium-
consistency and low-consistency outcomes are discussed 
further.

For HPV, publications were from African and European 
settings. Two of the three RCTs from Rakai, Uganda, 
reported a protective effect of circumcision, which was 
significant among long-term partners of HIV-negative 
males.9,63 A third RCT64 found a non-significant harmful 
effect (prevalence ratio 1·06, 95% CI 0·92–1·21) and was 
unique in that enrolled male partners were HIV positive. 
Among the other two publications, both found non-
significant protective associations: one study65 in Spain 
among women attending routine cervical cancer 
screenings with two or more lifetime sexual partners, 
and the other study17 in Nigeria among women attending 
a gynaecological clinic. Publication qualities were 
mixed—the RCTs and Spanish cross-sectional study65 
were scored highest. We conclude that the evidence again 
supports a protective association when male partners are 
not HIV-infected.

For low-risk HPV, included datapoints were from a 
subset of the same publications from Uganda and Spain. 
Of the two RCTs9,64 in Rakai that reported low-risk HPV 
data, one reported a non-significant, minimal-protective 
effect among partners of HIV-positive men,64 and the 
other reported a significant protective effect among 
partners of HIV-negative men (95% CI 0·66–0·90).9 The 
Spanish cross-sectional study reported a non-significant, 
harmful association between partner circumcision and 
infection. However, the same study reported non-
significant protective associations with all-type HPV and 
high-risk HPV; the association with low-risk HPV might 
represent chance. Publication qualities were generally 
high. We conclude that the evidence supports a protective 
association when male partners are not HIV infected.

For HIV infection—a low-consistency outcome—
estimates of association are heavily skewed towards 
protection. Characteristics of publications not reporting 
protective associations are informative. The main RCT 
of circumcision in HIV-positive men showed a non-
significant increased risk of HIV acquisition among 
female partners at 24 months, driven by a significant 
increased risk among those who resumed sex before 
their wounds healed. This finding has become a 
crucial component of pre-circumcision counselling 
for HIV-positive men.19 A cross-sectional study45 of 
preg nant Rwandan women showed a significant harmful 
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association; confounders are not readily apparent, other 
than the low prevalence of circumcision among male 
partners (6%), raising the possibility noted by the authors 
that some were circumcised as treatment for sexually 
transmitted infections. No obvious confounders exist 
for the secondary analyses of data from the VOICE35 
and Hormonal Contraception and the Risk of HIV 
Acquisition trials.36 The remaining 16 trials included 
publications that showed significant or non-significant 
protective associations. Excluding the RCT of HIV-positive 
men, the evidence for protection qualifies as highly 
consistent. Publications showing both harmful and 
protective associations had a wide range of qualities.

Bacterial vaginosis, gonorrhoea, high-risk HPV, tri-
chomonas, non-specific genital ulcers, and vaginal 
discharge were the other low-consistency outcomes. 
Two patterns underlie this heterogeneity. For gonorrhoea 
and non-specific genital ulcers, the one data point 
showing a harmful association was from the same 
study,20 which had a participant pool of members of high-
risk populations (recruited from sexually transmitted 
infection clinics). The datapoints showing harmful 
associations with trichomonas are from this study20 and 
another study18 with patients from sexually transmitted 
infection clinics. For bacterial vaginosis, of the two data- 
points showing a (non-significant) harmful association, 
the observational point was one of the same two high-
risk studies,20 and the RCT19 enrolled female partners of 
HIV-positive men. Without this RCT, evidence on 
bacterial vaginosis would be high consistency for a 
protective association. For high-risk HPV, the single 
study64 showing a (non-significant) harmful association 
was also an RCT enrolling partners of HIV-positive men. 

For vaginal discharge, the same was true for the data- 
point showing a harmful association (prevalence 
ratio 1·13, no CI),19 whereas the other two points had 
prevalence ratio estimates of 0·9914 and 1·01.67 We 
conclude that the protective effects of male circumcision 
for women against many sexually transmitted infections 
are not evident when male partners are HIV infected. In 
the case of women at high risk of sexually transmitted 
infections, the mechanisms that underlie protection in 
the general population would be expected to operate in 
the same way, but important confounders might be 
involved. Alternatively, since these data are derived from 
the same two studies across all outcomes, their 
populations might have been unique because of chance.

Any sexually transmitted infection, candidiasis, dysuria, 
genital warts, high-risk HPV viral load, and Mycoplasma 
genitalium were indeterminate consistency outcomes 
with fewer than three publications. Research on male 
circumcision and these outcomes, as well as pregnancy 
and neonatal outcomes (mediated by associations with 
transmission of sexually transmitted infection) would be 
beneficial. Although existing evidence would make 
further randomisation of men by circumcision status 
unethical, large observational studies would be valuable. 

Data on self-reportable outcomes, especially pregnancy 
outcomes (mediated by sexually transmitted infections), 
could be collected easily by demographic surveillance 
studies done for other primary purposes.

We are aware of two publications presenting new data 
that otherwise qualified for inclusion after the cutoff date 
for this paper. The first examined community-level HIV 
incidence in Rakai, Uganda, before and during scale-up 
of voluntary medical male circumcision and antiretroviral 
treatment; increasing community-level coverage of 
voluntary medical male circumcision was associated with 
a significant reduction in HIV incidence among men and 
a non-significant reduction in women.75 This finding is 
potentially consistent with models projecting that the 
reduction in HIV incidence in women due to voluntary 
medical male circumcision would be delayed relative to 
those in men.7,76 The second publication, which was a 
baseline analysis of participants in the Partners in 
Prevention Study,77 found that women with circumcised 
male partners had a lower prevalence of bacterial 
vaginosis (risk ratio [RR] 0·82, 95% CI 0·72–0·94); 
including this publication would not have changed the 
low consistency score.

Included publications rarely presented data permitting 
determination of whether a direct effect existed; this 
requires ascertainment of the male partner’s infection 
status. Available data comes primarily from the Rakai RCT 
follow-up publications. For HIV, no publication provided 
significant evidence for a direct effect. Apart from the RCT 
in HIV-positive men, all publications showed non-
significant protective associations,19,46,47 and an earlier 
meta-analysis combined some findings into a significant 
protective result.78 For HSV, results were mixed, with one 
study supporting39,40 and one contradicting41 a direct effect. 
For HPV, a follow-up of the Rakai RCT63 found a significant 
protective effect (adjusted RR 0·42, 95% CI 0·23–0·76) 
on incident positivity in women for an HPV genotype 
present in their male partner at baseline, providing the 
only significant evidence for a direct effect. However, 
the biological mechanism underlying such an effect 
is unknown.

Limitations of this paper include, for all outcomes, 
exclusion of non-English-language publications and near-
universal reliance on self-reporting by women of partner 
circumcision status. We found no information on 
chancroid, vaginal cancer (mediated by HPV), or 
pregnancy outcomes; information on some other 
outcomes was insufficient. Although formal general-
isability to the general population of sub-Saharan Africa 
varied, the mechanistic biological nature of the protection 
effect makes it plausible that results are widely general-
isable. Our decision to include only the main outcome 
from each publication, to avoid inflation of the apparent 
weight of publications that analysed multiple subgroups, 
sometimes resulted in aggregation of different subgroups 
with divergent point estimates into their single combined 
estimate. Publications reporting multiple outcomes are 
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more heavily represented in the total evidence than those 
reporting one. Although objective standards were used for 
quality assessments, this process has inherent subjective 
elements. Last, evidence was ranked primarily on the 
basis of consistency and secondarily on individual study 
quality. This was a more standardisable approach because 
of the hetero geneity of study type and number and quality 
across outcomes; however, this approach is susceptible to 
publication bias, and for some uses including quantitative 
estimation of association size by use of pooled data, 
individual study scores might be more useful.

Male circumcision has relevance not only to HIV 
prevention but to the context of the broader health needs 
of women, particularly in sub-Saharan Africa. Male 
circumcision directly addresses two of the top 20 regional 
causes of female mortality. HIV/AIDS is the single biggest 
cause and cervical cancer is the most common cancer in 
African women;79,80 HIV/AIDS is a crucial underlying 
cause of death from tuberculosis, which is the twelfth 
biggest direct cause of female mortality. Voluntary medical 
male circumcision programmes align with the goals of 
other reproductive and maternal health interventions 
prioritised by WHO and other organisations—ie, 
prevention of sexually transmitted infections and HIV, 
screening and treatment for syphilis,81 cervical cancer 
screening and treatment, and HPV vaccination,82 as well 
as the UN’s Sustainable Development Goals.83 Additionally, 
prevention of syphilis and other sexually transmitted 
infections in women could prevent associated adverse 
pregnancy outcomes like stillbirth, low birthweight, 
preterm birth, and congenital infection.84 Such health 
outcomes should be considered in projections of the cost-
effectiveness and impact of voluntary medical male 
circumcision. The operational intersection between 
voluntary medical male circumcision and women’s health 
has also begun to be explored, through demand creation 
for voluntary medical male circumcision directed at 
female partners and emphasising its benefits to them,85 
and PEPFAR’s DREAMS initiative,86 which includes 
voluntary medical male circumcision for male partners 
among its strategies for HIV prevention in adolescent 
girls and young women. Possibilities for broader 
operational synergies between voluntary medical male 
circumcision and programmes directed at other women’s 
health outcomes are worth exploring, to take further 
advantage of the potential of voluntary medical male 
circumcision to benefit both women and men.
Contributors
JMG contributed to the study design, training of study staff, data 
analysis and interpretation, and writing. TSB contributed to data 
collection, analysis, and interpretation, and writing. IJ contributed to the 
data collection, analysis, and interpretation. KC contributed to the study 
design, data collection and interpretation, and writing. NB and CT 
contributed to the original conception of the study idea and contributed 
to the writing. JT contributed to the study design and data collection and 
interpretation. SZ, JMdC, LY, AK, and PL contributed to data collection 
and interpretation and writing. SP designed and produced figure 2 and 
did calculations. SMD led the study design and execution and 
contributed to data analysis and interpretation and writing.

Declaration of interests
We declare no competing interests. 

Acknowledgments
This research was supported by the President’s Emergency Plan for 
AIDS Relief (PEPFAR) through CDC, and by Jhpiego. The findings and 
conclusions in this paper are those of the authors and do not necessarily 
represent the views of the funding agencies.

References
1 Auvert B, Taljaard D, Lagarde E, Sobngwi-Tambekou J, Sitta R, 

Puren A. Randomized, controlled intervention trial of male 
circumcision for reduction of HIV infection risk: the ANRS 1265 
Trial. PLoS Med 2005; 2: e298.

2 Bailey RC, Moses S, Parker CB, et al. Male circumcision for HIV 
prevention in young men in Kisumu, Kenya: a randomised controlled 
trial. Lancet 2007; 369: 643–56.

3 Gray RH, Kigozi G, Serwadda D, et al. Male circumcision for HIV 
prevention in men in Rakai, Uganda: a randomised trial. 
Lancet 2007; 369: 657–66.

4 WHO. New data on male circumcision and HIV prevention: 
policy and programme implications. Geneva: World Health 
Organization, 2007.

5 WHO. Voluntary medical male circumcision for HIV prevention 
in 14 priority countries in eastern and southern Africa. 2017. http://
www.who.int/hiv/pub/malecircumcision/vmmc-progress-brief-2017/
en/ (accessed Sept 13, 2017). 

6 UNAIDS. On the fast-track to end AIDS: UNAIDS 2016–2021 
Strategy. The Joint United Nations Programme on HIV/AIDS: 
Geneva, 2015.

7 Tobian AA, 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: 1298–309.

8 Auvert B, Sobngwi-Tambekou J, Cutler E, et al. Effect of male 
circumcision 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: 14–19.

9 Wawer MJ, Tobian AA, Kigozi G, et al. Effect of circumcision of 
HIV-negative men on transmission of human papillomavirus to 
HIV-negative women: a randomised trial in Rakai, Uganda. Lancet 
2011; 377: 209–18.

10 Schoen EJ, Oehrli M, Colby C, Machin G. The highly protective effect 
of newborn circumcision against invasive penile cancer. Pediatrics 
2000; 105: e36.

11 Weiss HA, Thomas SL, Munabi SK, Hayes RJ. Male circumcision and 
risk of syphilis, chancroid, and genital herpes: a systematic review 
and meta-analysis. Sex Transm Infect 2006; 82: 101–10.

12 Larke N, Thomas SL, Dos Santos Silva I, Weiss HA. Male 
circumcision and human papillomavirus infection in men: 
a systematic review and meta-analysis. J Infect Dis 2011; 204: 1375–90.

13 Weiss HA, Hankins CA, Dickson K. Male circumcision and risk of 
HIV infection in women: a systematic review and meta-analysis. 
Lancet Infect Dis 2009; 9: 669–77.

14 Gray RH, Kigozi G, Serwadda D, et al. The effects of male 
circumcision on female partners’ genital tract symptoms and vaginal 
infections in a randomized trial in Rakai, Uganda. Am J Obs Gyn 
2009; 200: e1–7.

15 International Center for Research on Women. AIDS support and 
technical assistance resources (AIDSTAR-ONE). https://www.icrw.
org/research-programs/aids-support-and-technical-assistance-
resources-aidstar-one/ (accessed April 27, 2015).

16 Nayyar C, Chander R, Gupta P, Sherwal BL. Co-infection of human 
immunodeficiency virus and sexually transmitted infections in 
circumcised and uncircumcised cases in India. 
Indian J Sex Transm Dis 2014; 35: 114–17.

17 Kolawole O, Olatunji K, Durowade K, Adeniyi A, Omokanye L. 
Prevalence, risk factors of human papillomavirus infection and 
papanicolaou smear pattern among women attending a tertiary health 
facility in south-west Nigeria. TAF Prev Med Bull 2016; 14: 451–57.

18 Turner AN, Morrison CS, Padian NS, et al. Male circumcision and 
women’s risk of incident chlamydial, gonococcal, and trichomonal 
infections. Sex Transm Dis 2008; 35: 689–95. 

19 Wawer MJ, Makumbi F, Kigozi G, et al. Circumcision in HIV-infected 
men and its effect on HIV transmission to female partners in Rakai, 
Uganda: a randomised controlled trial. Lancet 2009; 374: 229–37.



Articles

www.thelancet.com/lancetgh   Vol 5   November 2017 e1121

20 Fonck K, Kidula N, Kirui P, et al. Pattern of sexually transmitted 
diseases and risk factors among women attending an STD referral 
clinic in Nairobi, Kenya. Sex Transm Dis 2000; 27: 417–23.

21 Zenilman JM, Fresia A, Berger B, McCormack WM. 
Bacterial vaginosis is not associated with circumcision status of the 
current male partner. Sex Transm Infect 1999; 75: 347–48.

22 Varrey A, Sawai M, Sisti G, et al. Relationship of bacterial vaginosis 
with hormonal and non hormonal IUD’s. Reprod Sci 2015; 22: 110A.

23 Atashili J, Miller C, Swygard H, Leone P, Sena A. Male circumcision 
and other male partner (non)correlates of bacterial vaginosis in a 
group of STD clinic attendees in the United States. Abstract P-646. 
International Society for Sexually Transmitted Disease Research 
annual meeting; Seattle, Washington; July 29–Aug 1. P-646.

24 Maingi C, Bukusi E, Nguti R, Cohen C, Mutai N, Holmes K. 
Female and male risk factors for bacterial vaginosis. International 
Society for Sexually Transmitted Disease Research; Amsterdam, 
Netherlands; July 10–13, 2005. WP-124.

25 Gajalakshmi CK, Shanta V. Association between cervical and penile 
cancers in Madras, India. Acta Oncol 1993; 32: 617–20.

26 Agarwal SS, Sehgal A, Sardana S, Kumar A, Luthra UK. Role of 
male behavior in cervical carcinogenesis among women with one 
lifetime sexual partner. Cancer 1993; 72: 1666–69.

27 Brinton LA, Reeves WC, Brenes MM, et al. The male factor in the 
etiology of cervical cancer among sexually monogamous women. 
Int J Cancer 1989; 44: 199–203.

28 Kjaer SK, De Villiers EM, Dahl C, et al. Case-control study of risk 
factors for cervical neoplasia in Denmark. I: role of the ‘male factor’ 
in women with one lifetime sexual partner. Int J Cancer 1991; 
48: 39–44.

29 Aung MT, Soe MY, Mya WW. Study on risk factors for cervical 
carcinoma at Central Womens Hospital, Yangon, Myanmar. BJOG 
2012; 119: 124.

30 Castellsagué X, Bosch FX, Muñoz N, et al. Male circumcision, 
penile human papillomavirus infection, and cervical cancer in 
female partners. N Eng J Med 2002; 346: 1105–12.

31 Kim J, Kim BK, Lee CH, Seo SS, Park SY, Roh JW. Human 
papillomavirus genotypes and cofactors causing cervical 
intraepithelial neoplasia and cervical cancer in Korean women. 
Int J Gyn Cancer 2012; 22: 1570–76.

32 Terris M WF, Nelson JH Jr. Relation of circumcision to cancer of 
the cervix. Am J Obstet Gynecol 1973; 117: 1056–66.

33 Drain P, Halperin D, Hughes J, Klausner J, Bailey R. 
Male circumcision, religion, and infectious diseases: an ecologic 
analysis of 118 developing countries. BMC Inf Dis 2006; 6: 172.

34 Dajani YF, Maayta UM, Abu-Ghosh YR. Cervical intraepithelial 
neoplasia in Jordan: a ten year retrospective cytoepidemiologic 
study. Ann Saudi Med 1995; 15: 354–57.

35 Moodley J, Naidoo S, Reddy T, Kelly C, Ramjee G. Awareness of 
male partner circumcision on women’s sexual and reproductive 
health. http://programme.aids2016.org/Abstract/Abstract/1849 
(accessed Sept 13, 2017).

36 Turner AN, Morrison CS, Padian NS, et al. Men’s circumcision 
status and women’s risk of HIV acquisition in Zimbabwe and 
Uganda. AIDS 2007; 21: 1779–89.

37 Russell AN, Zheng X, O’Connell C M, et al. Analysis of factors 
driving incident and ascending infection and the role of serum 
antibody in Chlamydia trachomatis genital tract infection. 
J Infect Dis 2016; 213: 523–31.

38 Castellsague X, Peeling RW, Franceschi S, et al. Chlamydia 
trachomatis infection in female partners of circumcised and 
uncircumcised adult men. Am J Epidemiology 2005; 162: 907–16.

39 Mujugira A, Magaret AS, Baeten JM, Celum C, Lingappa J. 
Risk factors for HSV-2 Infection among sexual partners of 
HSV-2/HIV-1 co-infected persons. BMC Res Notes 2011; 4: 64.

40 Mujugira A, Margaret A, Celum C, et al. Acyclovir and transmission 
of HSV-2 from HSV-2/HIV-1 dually infected persons. 
Sex Transm Infect 2011; 87: S185.

41 Tobian AA, Kigozi G, Redd AD, et al. Male circumcision and herpes 
simplex virus type 2 infection in female partners: a randomized trial 
in Rakai, Uganda. J Inf Dis, 2012; 205: 486–90.

42 Borkakoty B, Biswas D, Walia K, Mahanta J. Potential impact of 
spouse’s circumcision on herpes simplex virus type 2 prevalence 
among antenatal women in five northeastern states of India. 
Int J Infect Dis 2010; 14: e411.

43 Cherpes TL, Meyn LA, Krohn MA, Hillier SL. Risk factors for 
infection with herpes simplex virus type 2: role of smoking, douching, 
uncircumcised males, and vaginal flora. Sex Transm Dis 2003; 
30: 405–10.

44 Mugo N, Dadabhai SS, Bunnell R, et al. Prevalence of herpes simplex 
virus type 2 infection, human immunodeficiency virus/herpes 
simplex virus type 2 coinfection, and associated risk factors in a 
national, population-based survey in Kenya. Sex Transm Dis 2011; 
38: 1059–66.

45 Chao A, Bulterys M, Musanganire F, et al. Risk factors associated with 
prevalent HIV-1 infection among pregnant women in Rwanda. 
National University of Rwanda-Johns Hopkins University AIDS 
Research Team. Int J Epidemiology 1994; 23: 371–80.

46 Baeten JM, Donnell D, Kapiga SH, et al. Male circumcision and risk 
of male-to-female HIV-1 transmission: a multinational prospective 
study in African HIV-1-serodiscordant couples. AIDS 2010; 24: 737–44.

47 Hughes JP, Baeten JM, Lingappa JR, et al. Determinants of 
per-coital-act HIV-1 infectivity among African HIV-1-serodiscordant 
couples. J Inf Dis 2012; 205: 358–65.

48 Allen S, Lindan C, Serufilira A. Human immunodeficiency virus 
infection in urban Rwanda: demographic and behavioral correlates in 
a representative sample of childbearing women. JAMA 1991; 
266: 1657–63.

49 Auvert B, Buve A, Lagarde E, et al. Male circumcision and HIV 
infection in four cities in sub-Saharan Africa. AIDS 2001; 15: S31–40.

50 Babalola S. Factors associated with HIV infection among sexually 
experienced adolescents in Africa: a pooled data analysis. 
African J AIDS Res 2011; 10: 403–14.

51 Poulin M, Muula AS. An inquiry into the uneven distribution of 
women’s HIV infection in rural Malawi. Demogr Res 2011; 
25: 869–902.

52 Auvert B, Lissouba P, Taljaard D, Peytavin G, Singh B, Puren A. Male 
circumcision: association with HIV prevalence knowledge and 
attitudes among women. Conference on retroviruses and 
opportunistic infections 2015; Seattle; Feb 23–26. 962.

53 Hunter DJ, Maggwa BN, Mati JK, Tukei PM, Mbugua S. Sexual 
behavior, sexually transmitted diseases, male circumcision and risk 
on HIV infection among women in Nairobi, Kenya. AIDS 1994; 
8: 93–99.

54 Jean K, Lissouba P, Taljaard D, et al. HIV incidence among women is 
associated with their partners’ circumcision status in the township of 
Orange Farm (South Africa) where the male circumcision roll-out is 
ongoing (ANRS-12126). International AIDS Society 2014 Conference; 
Melbourne, Australia; July 20–25. FRAE0105LB.

55 Mapingure MP, Msuya S, Kurewa NE, et al. Sexual behaviour does 
not reflect HIV-1 prevalence differences: a comparison study of 
Zimbabwe and Tanzania. J Int AIDS Soc 2010; 13: 45.

56 Nocon AA, Fox A. Does male circumcision indirectly reduce female 
HIV risk? Evidence from four demographic and health surveys. 
http://programme.aids2016.org/Abstract/Abstract/5170 (accessed 
Sept 13, 2017).

57 Lawi JDT, Mirambo MM, Magoma M, et al. Sero-conversion rate of 
Syphilis and HIV among pregnant women attending antenatal clinic 
in Tanzania: a need for re-screening at delivery. 
BMC Pregnancy Childbirth 2015; 15: 3.

58 Cuadros DF, Branscum AJ, Miller FD, Awad SF, Abu-Raddad LJ. Are 
geographical “cold spots” of male circumcision driving differential 
HIV dynamics in Tanzania? Front Public Health 2015; 3: 218.

59 Kapiga SH, Lyamuya EF, Lwihula GK, Hunter DJ. The incidence of 
HIV infection among women using family planning methods in 
Dar es Salaam, Tanzania. AIDS 1998; 12: 75–84.

60 Chemtob D, Op de Coul E, Sighem Av, Mor Z, Cazein F, Semaille C. 
Impact of male circumcision among heterosexual HIV cases: 
comparisons between three low HIV prevalence countries. 
Israel J Health Pol Res 2015; 4: 36.

61 Marfatia YS, Shinojia MA, Dimpal P, Ipsa P. A profile of human 
immunodeficiency virus seroconcordant/serodiscordant couples. 
Indian J Sex Transm Dis 2015; 36: 64–66.

62 Matthews L, Smit J, Moore L, et al. Periconception HIV risk behavior 
among men and women reporting HIV-serodiscordant partners in 
KwaZulu-Natal, South Africa. AIDS Behav 2015; 19: 2291–303.

63 Grabowski MK, Kong X, Gray RH, et al. Partner human 
papillomavirus viral load and incident human papillomavirus 
detection in heterosexual couples. J Infect Dis 2016; 213: 948–56.



Articles

e1122 www.thelancet.com/lancetgh   Vol 5   November 2017

64 Tobian AA, Kong X, Wawer MJ, et al. Circumcision of HIV-infected 
men and transmission of human papillomavirus to female partners: 
analyses of data from a randomised trial in Rakai, Uganda. 
Lancet Infect Dis 2011; 11: 604–12.

65 Roura E, Iftner T, Vidart JA, et al. Predictors of human papillomavirus 
infection in women undergoing routine cervical cancer screening in 
Spain: the CLEOPATRE study. BMC Infect Dis 2012; 12: 145.

66 Davis MA, Gray RH, Grabowski MK, Serwadda D, Kigozi G, 
Gravitt PE. Male circumcision decreases high-risk human 
papillomavirus viral load in female partners: A randomized trial in 
Rakai, Uganda. Int J Cancer 2013; 133: 1247–52.

67 Tobian AA, Gaydos C, Gray RH, et al. Male circumcision and 
Mycoplasma genitalium infection in female partners: a randomised 
trial in Rakai, Uganda. Sex Transm Infect 2014; 90: 150–54.

68 Brankin AE, Tobian AA, Laeyendecker O, et al. Aetiology of genital 
ulcer disease in female partners of male participants in a 
circumcision trial in Uganda. Int J STD AIDS 2009; 20: 650–51.

69 Pintye J, Baeten JM, Manhart LE, et al. Association between male 
circumcision and incidence of syphilis in men and women: 
a prospective study in HIV-1 serodiscordant heterosexual African 
couples. Lancet Glob Health 2014; 2: e664–71.

70 Pintye J, Drake AL, Unger JA, et al. Trichomonas vaginalis risk and 
cofactors among peripartum Kenyan women: protective association 
with male partner circumcision. Sex Transm Infect 2015; published 
online April 4. DOI:10.1136/sextrans-2016-053034.

71 Schünemann H, Brożek J, Guyatt G, et al, eds. GRADE Handbook. 
October 2013. http://gdt.guidelinedevelopment.org/app/handbook/
handbook.html (accessed Feb 22, 2017).

72 Herzog R, Alvarez-Pasquin MJ, Diaz C, Del Barrio JL, Estrada JM, 
Gil A. Are healthcare workers’ intentions to vaccinate related to their 
knowledge, beliefs and attitudes? A systematic review. 
BMC Pub Health 2013; 13: 154.

73 GA Wells, B Shea, D O’Connell, et al. Coding manual for case-control 
studies. http://www.ohri.ca/programs/clinical_epidemiology/
nos_manual.pdf (accessed Feb 22, 2017). 

74 Walker N, Fischer-Walker C, Bryce J, Bahl R, Cousens S. 
CHERG Review Groups on intervention effects. Standards for 
CHERG reviews of intervention effects on child survival. 
Int J Epidemiology 2010; 39: S21–31.

75 Kong X, Kigozi G, Ssekasanvu J, et al. Association of medical male 
circumcision and antiretroviral therapy scale-up with community 
HIV incidence in Rakai, Uganda. JAMA 2016; 316: 182–90.

76 UNAIDS/WHO/SACEMA Expert Group on modelling the impact 
and cost of male circumcision for HIV prevention. Male 
circumcision for HIV prevention in high HIV prevalence settings: 
what can mathematical modelling contribute to informed decision 
making? PLoS Med 2009; 6: e1000109.

77 Bochner AF, Baeten JM, Rustagi AS, et al. A cross-sectional analysis 
of Trichomonas vaginalis infection among heterosexual HIV-1 
serodiscordant African couples. Sex Transm Infect 2017; published 
online April 4. DOI:10.1136/sextrans-2016-053034.

78 Hallett TB, Alsallaq RA, Baeten JM, et al. Will circumcision provide 
even more protection from HIV to women and men? New estimates 
of the population impact of circumcision interventions. 
Sex Transm Infect 2011; 87: 88–93.

79 WHO Regional Office for Africa. Atlas of African health statistics 
2016: health situation analysis of the African region. 2016. 
http://www.aho.afro.who.int/sites/default/files/publications/5266/
Atlas-2016-en.pdf (accessed Sept 13, 2017).

80 WHO Regional Office for Africa. Cervical cancer amongst African 
women. http://www.afro.who.int/news/cervical-cancer-common-
amongst-african-women (accessed Feb 22, 2017).

81 The Partnership for Maternal, Newborn & Child Health. A global 
review of the key interventions related to reproductive, maternal, 
newborn and child health (RMNCH). Geneva: The Partnership for 
Maternal, Newborn & Child Health, 2017.

82 Temmerman M, Khosla R, Laski L, Mathews Z, Say L. 
Women’s health priorities and interventions. BMJ 2015; published 
online Sept 4. DOI:10.1136/bmj.h4147.

83 UN. Sustainable development goal 3: ensure healthy lives and 
promote well-being for all at all ages. https://sustainable 
development.un.org/sdg3 (accessed Sept 13, 2017).

84 Mullick S, Watson-Jones D, Beksinska M, Mabey D. 
Sexually transmitted infections in pregnancy: prevalence, impact on 
pregnancy outcomes, and approach to treatment in developing 
countries. Sex Transm Infect 2005; 81: 294–302.

85 Osaki H, Mshana G, Wambura M, et al. “If you are not circumcised, 
I cannot say yes”: the role of women in promoting the uptake of 
voluntary medical male circumcision in Tanzania. PLoS One 2015; 
10: e0139009.

86 President’s Emergency Plan for AIDS Relief. Working together for 
an AIDS-free future for girls and women. http://www.pepfar.gov/
partnerships/ppp/dreams/index.htm (accessed Feb 22, 2017).


	Association between male circumcision and women’s biomedical health outcomes: a systematic review
	Introduction
	Methods
	Search strategy and selection criteria
	Data analysis
	Role of the funding source

	Results
	Discussion
	Acknowledgments
	References


