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Abstract

Introduction: The ultimate success of medical male circumcision for HIV prevention may depend on targeting male infants
and children as well as adults, in order to maximally reduce new HIV infections into the future.

Methods: We conducted a cross-sectional study among heterosexual HIV serodiscordant couples (a population at high risk
for HIV transmission) attending a research clinic in Kampala, Uganda on perceptions and attitudes about medical
circumcision for male children for HIV prevention. Correlates of willingness to circumcise male children were assessed using
generalized estimating equations methods.

Results: 318 HIV serodiscordant couples were interviewed, 51.3% in which the female partner was HIV uninfected. Most
couples were married and cohabiting, and almost 50% had at least one uncircumcised male child of =18 years of age.
Overall, 90.2% of male partners and 94.6% of female partners expressed interest in medical circumcision for their male
children for reduction of future risk for HIV infection, including 79.9% of men and 87.6% of women who had an
uncircumcised male child. Among both men and women, those who were knowledgeable that circumcision reduces men’s
risk for HIV (adjusted prevalence ratio [APR] 1.34 and 1.14) and those who had discussed the HIV prevention effects of
medical circumcision with their partner (APR 1.08 and 1.07) were significantly (p=0.05) more likely to be interested in male
child circumcision for HIV prevention. Among men, those who were circumcised (APR 1.09, p =0.004) and those who were
HIV seropositive (APR 1.09, p=0.03) were also more likely to be interested in child circumcision for HIV prevention.

Conclusions: A high proportion of men and women in Ugandan heterosexual HIV serodiscordant partnerships were willing
to have their male children circumcised for eventual HIV prevention benefits. Engaging both parents may increase interest
in medical male circumcision for HIV prevention.
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infants and children before they reach adolescence, in addition to
adults. Infant circumcision is technically easier than the adult
procedure, can be conducted shortly after birth, carries a low risk

Introduction

WHO/UNAIDS recommends medical male circumcision as

part of a comprehensive HIV prevention package in countries with
high HIV prevalence where circumcision is uncommon [1],
following clinical trial data demonstrating that circumcision of
adult men reduces HIV-1 risk by ~60% [2,3,4]. Male circumci-
sion programs for adults have subsequently been initiated in a
number of African countries.

The ultimate success of medical male circumcision for
maximizing HIV prevention may depend on circumcising male
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of complications, and may be cost-effective, even in regions with
low HIV prevalence [5]. Thus, infant circumcision provides an
important option for scaling up male circumcision for long-term
HIV prevention at the individual and population levels. Percep-
tions about medical circumecision of male children specifically for
reduction of future risk for HIV acquisition have been largely
unexplored, although understanding parental preferences related
to child circumcision may facilitate successful implementation of
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medical male circumcision [6]. Previous acceptability studies have
demonstrated high interest in infant circumcision [7,8], but most
of these studies were conducted prior to the completion of the
randomized trials demonstrating the efficacy of circumcision for
HIV prevention [2,3,4].

We examined perceptions and attitudes of men and women in
heterosexual HIV serodiscordant relationships about infant
medical male circumcision for HIV prevention. We chose
heterosexual serodiscordant couples because this group is an
important population for HIV prevention, has been exposed to
HIV prevention messages, and provides both male and female
perspectives about potential male circumcision for their children.

Methods

As previous described [9,10,11], between May and August 2008
heterosexual HIV serodiscordant couples attending a research
clinic in Kampala, Uganda were interviewed separately by a
gender-matched research assistant using a standard questionnaire.
The primary aim of this cross-sectional survey was to assess
knowledge and perceptions about adult male circumecision for HIV
prevention [10]. A secondary goal of the study was to assess
willingness to circumcise male children for potential reduction of
future risk for HIV infection. The preferred age for circumcision of
male child was assessed by an open ended question: “At what age
would you prefer your male child to get circumcised ONLY for
purposes of preventing HIV in the future?”. The project was
conducted prior to release of a Uganda national policy on male
circumcision [12] but after completion and dissemination of results
from the randomized trials of circumcision for HIV prevention in
men [2,3,4], one of which was done in Uganda [4]. Participant’s
HIV status was abstracted from their medical records, and the
male partner’s circumcision status was evaluated by physical exam.
The institutional review boards of Case Western Reserve
University, the University of Washington, and the Uganda
National Council of Science and Technology approved the study.
Participants provided written informed consent.

Continuous variables were summarized by median with
interquartile range (IQR) and proportions for categorical vari-
ables. We assessed correlates of willingness to circumcise male
children using generalized estimating equations methods with a
Poisson link to generate prevalence ratios and 95% confidence
intervals [13]. Men and women were analyzed separately.
Variables that had a p-value=0.2 in univariate analysis were
included in multivariable models.

Results

General Characteristics

318 HIV serodiscordant couples were interviewed, 163 (51.3%)
in which the female partner was the HIV uninfected member. The
median age was 37 years (IQR, 31-43) for men and 31 years
(IQR, 25-37) for women. Most couples were married and
cohabiting. Almost half of males (53.8%, n=171) of males and
one third (36.5%, n=116) of females had attained at least
secondary level education. Religious distribution of this study
population closely mirrored that of Uganda [14] : 84% were
Christian and 16% were Muslim.

Ninety-nine (31.2%) men were circumcised, 5 (1.6%) were
partially circumcised (i.e., with glans partially covered), and 213
(67.2%) were uncircumcised; one man declined examination to
verify circumcision status, but was included in the analyses based on
self-reported circumcision status. Nearly 50% (149/318) of couples
had at least one uncircumcised male child=18 years of age.
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Attitudes towards infant circumcision

Overall, 90.2% (285/316) of male partners (91.9% HIV positive
/ 88.4% HIV negative) and 94.6% (300/317) of female partners
(95.5% HIV positive / 93.8% HIV negative) expressed interest in
circumcision for their male children for reduction of future risk for
HIV infection. When the analysis was restricted to the 149
partnerships with uncircumcised male children=18 years, 79.9%
of men (83.0% HIV positive / 74.6% HIV negative) and 87.6% of
women (89.1% HIV positive / 86.7% HIV negative) expressed
interest in circumcision of their male children. There was high
within-couple agreement about interest in circumcision of their
male children (percent agreement=287.3% [276/316], 95% CI
83.0-90.4). In partnerships who disagreed on circumcision of male
children (n=40), female partners were more likely to support
infant circumcision compared to their male partners (matched pair
odds ratio=2.10, 95% CI 1.03-4.38).

Correlates of willingness to circumcise male children for
reduction of future risk for HIV

Among both men and women, those who were knowledgeable
that circumcision reduces adult men’s risk for becoming HIV
infected (adjusted prevalence ratio [APR]=1.34 for men and
APR = 1.14 for women) and those who had discussed circumcision
with their partner (APR=1.08 for men, and APR=1.08 for
women) were significantly more likely to be interested in male
child circumcision for HIV prevention (Table 1). In men, those
who were circumcised (APR =1.09) and those who were HIV
seropositive (APR = 1.09) were more likely to be interested in male
child circumcision for HIV prevention.

Notably, we did not find significant statistical associations between
age, having male children=18 years, place of residence, education
level attained, religious affiliation, place of residence, current
employment status, and ethnicity with interest in infant male
circumcision for future HIV prevention among either men or women.

Preferred age for circumcision

Among those who favored circumecision, the median preferred
age for circumcision of male children for purposes of future
reduction of HIV risk was 6 months [IQR 1-36] among male
partners and 2 months [IQR 1-36] for female partners (Figure 1).
More than 60% of both men and women favored circumcision of
children as infants (i.e., =12 months of age).

Discussion

Over 90% of men and women in HIV serodiscordant
partnerships in Kampala were interested in medical circumcision
of male children to reduce future risk for HIV, including over 80%
of those who had uncircumcised male child=18 years of age.
Couples indicated a preference for circumcision of male children as
an infant rather than at an older age. These findings indicate high
acceptability of medical male circumcision for infants and children
of persons in heterosexual HIV serodiscordant couples, who are
themselves a priority population for HIV prevention and may be
especially motivated to find prevention strategies for their children.

Our results are consistent with positive attitudes towards adult
male circumcision measured in our study population, in which we
found that 53.3% of men and 88.1% of female partners in couples
with an uncircumcised HIV seronegative male partner expressed
interest in adult medical male circumcision [10]. Notably, we also
found that HIV positive males were more likely to express interest
in circumcision of their male children than HIV uninfected males,
perhaps because of greater awareness of HIV risk. In general,
women were more likely to favor circumcision for children than
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Table 1. Correlates of willingness to circumcise male children for reduction of future risk for HIV.

Male partners (N=316)

Female partners (N=317)

Willing to circumcise
male child

Willing to
circumcise male
child

Muslim 55/56 (98.2) =

Characteristics n/total (%)* A PR’ (95% CI) P-value n/total (%)* A PR (95% Cl)  P-value
Age (years)

<30 56/61 (91.8) = = 135/142 (95.7) = =
30-39 122/133 (91.7) - - 114/121 (94.2) - -
=40 107/122 (87.7) - - 51/54 (94.4) - -
HIV Status

Positive 148/161 (91.9) 1.09 (1.01, 1.18) 0.03 148/155 (95.5) - -
Negative 137/155 (88.4) Reference 152/162 (93.8) - -
Male partner’s circumcision status

Circumcised 93/95 (97.9) 1.09 (1.02, 1.16) 0.004 110/113 (97.4) - -
Uncircumcised 192/221 (86.9) Reference 190/204 (93.1) = =
Residence

urban 203/220 (92.3) - - 208/218 (95.4) - -
Rural 82/96 (85.4) - - 92/99 (92.9) - -
Education level attained

=Primary 128/145 (88.3) - - 190/201 (94.5) - -
=Secondary 157/171 (91.8) = = 110/116 (94.8) = =
Prior discussion about circumcision with partner

Yes 75/76 (98.7) 1.08 (1.02, 1.14) 0.009 84/84 (100) 1.07 (1.03, 1.10) <0.001
No 210/240 (87.5) Reference 216/233 (92.7) Reference

Aware that circumcision reduces risk of HIV infection in adult men

Yes 236/243 (97.1) 1.34 (1.20, 1.49) <0.001 273/284 (96.1) 1.14 (1.00, 1.30) 0.05
No 49/73 (67.1) Reference 27/33 (81.8) Reference

Male child<18 years with partner

Yes 164/186 (88.2) - - 177/186 (95.2) - -

No 121/130 (93.1) - - 123/131 (93.9) - -
Religion

Christian 230/260 (88.5) - - 252/267 (94.4) - -

- 48/50 (96.0) = =

*Row percentages displayed; APR adjusted prevalence ratios.

doi:10.1371/journal.pone.0022254.t001

men, thus highlighting the opportunity to include both partners in
counseling about circumecision of their male children. Our results
are consistent with a study from Botswana that found a majority of
postpartum mothers preferred circumcision of their male children
before their first birthday [15]; however, that study did not obtain
preference information from men about circumcision of their male
infants. Similarly, these data are also consistent with findings from
studies of parents regarding circumcision of their male children
from populations other than sub-Saharan Africa [16,17,18].

In Africa, male circumcision is primarily for religious or cultural
reasons, with many circumcising communities performing the
procedure as a rite of passage to adulthood. For non-circumcising
communities, which is characteristic of the majority of Uganda,
neonatal circumcision could potentially be implemented easily,
since there’s no cultural connotation for the timing of circumcision.
Our data are supportive of this concept, in that we found that the
majority of men and women supported male circumcision in
infancy for HIV prevention. In contrast to findings from a study
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fAddition of age, religion, education level, and place of residence did not substantially affect estimates from the multivariable models.

among mothers in India [18], religion did not appear to influence
willingness to circumcise male children in our study population; in
different populations, perceptions about circumcision for religious
reasons versus circumcision for medical purposes may be important
for anticipating interest in child circumcision. In our study, the
questionnaire was designed to assess interest in male child
circumcision specifically for purposes of reduction of future risk
for HIV. Of note, our data were collected prior to the recently-
released policy in Uganda regarding male circumcision scale-up
[12], which includes implementing infant and adult male
circumcision. With several African countries in various stages of
large scale roll-out of circumcision programs for HIV prevention,
counseling messages to parents should provide balanced informa-
tion about short-term benefits (reduced urinary tract infections),
hygiene [19], and long-term benefits after adolescence with reduced
susceptibility to HIV infection.

One limitation of this study is cross-sectional design and non-
probability sampling. The study population included primarily
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Figure 1. Preferred age for medical circumcision of male children stratified by the parent’s gender.

doi:10.1371/journal.pone.0022254.g001

(76%) research experienced HIV serodiscordant couples and may
not be representative of couples who are unaware of their HIV
status. We did not see significant differences in attitudes between
couples in follow up and first time clinic attendees. Paradoxically,
the strong effect we saw in a largely research experienced study
population reinforces that knowledge of HIV prevention strategies
in general could facilitate uptake of infant medical circumcision. We
did not collect data on whether couples wanted to have additional
children or how many of their current male children were infants
versus older children. Future studies may be needed to assess if our
findings are generalizable to HIV seroconcordant couples, including
couples in which both members are HIV seronegative and couples
in which both members are HIV seropositive.In conclusion, our
data add to the increasing evidence in support of considering infant
medical male circumcision as part of HIV prevention efforts and
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