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Male Circumcision for the Prevention of Acquisition
and Transmission of Sexually Transmitted Infections
The Case for Neonatal Circumcision
Aaron A. R. Tobian, MD, PhD; Ronald H. Gray, MD, MSc; Thomas C. Quinn, MD, MSc

T

he American Academy of Pediatrics (AAP) male circumcision policy states that while
there are potential medical benefits of newborn male circumcision, the data are insufficient to recommend routine neonatal circumcision. Since 2005, however, 3 randomized trials have evaluated male circumcision for prevention of sexually transmitted infections. The trials found that circumcision decreases human immunodeficiency virus acquisition
by 53% to 60%, herpes simplex virus type 2 acquisition by 28% to 34%, and human papillomavirus prevalence by 32% to 35% in men. Among female partners of circumcised men, bacterial vaginosis was reduced by 40%, and Trichomonas vaginalis infection was reduced by 48%. Genital ulcer
disease was also reduced among males and their female partners. These findings are also supported by observational studies conducted in the United States. The AAP policy has a major impact on neonatal circumcision in the United States. This review evaluates the recent data that support revision of the AAP policy to fully reflect the evidence of long-term health benefits of male
circumcision.
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The American Academy of Pediatrics
(AAP) male circumcision policy1 states:
[E]xisting scientific evidence demonstrates potential medical benefits of newborn male circumcision; however, these data are not sufficient to recommend routine neonatal
circumcision. All studies that have examined the
association between UTI [urinary tract infection] and circumcision status show an increased risk of UTI in uncircumcised males, with
the greatest risk in infants younger than 1 year
of age. Evidence regarding the relationship of circumcision to STD [sexually transmitted diseases] in general is complex and conflicting.

During the past 4 years, substantial new
data have been published on the health
benefits of circumcision. While the historical evidence strongly suggests that male
circumcision reduces urinary tract infections and penile inflammatory disorders
in infants, we reviewed the more recent
evidence with regard to effects on sexually transmitted infections (STIs) in adulthood.

See also page 104

For editorial comment
see page 94

NEONATAL MALE
CIRCUMCISION RATES

Although the policy was initiated in 1999
and reaffirmed in 2005,1,2 it has been publicly questioned.3-5 However, the American College of Obstetricians and Gynecologists and the American Medical
Association have accepted the policy.6,7

Estimates of the rate of male circumcision in the United States vary between
studies. A 2004 Nationwide Inpatient
Sample estimated that only 55.9% of boys
born in US hospitals are circumcised.8
However, this rate does not include newborn circumcisions that are noncoded hospital diagnoses or boys who are circumcised at a later date in nonhospital settings.9
The population-based prevalence is likely
closer to 79%, as reported by the National Health and Nutrition Examination
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Table. Male Circumcision and HIV and STI Acquisition in Men and Transmission to Female Partners
Ratio (95% Confidence Interval) by Study Location a
STI
Male protection benefit
HIV
High-risk HPV
HSV-2
Syphilis
Neisseria gonorrhoeae
Chlamydia trachomatis
Trichomonas vaginalis
GUD
Female protection benefit
HIV
Bacterial vaginosis
Trichomonas vaginalis
GUD

Uganda

South Africa

Kenya

0.43 (0.24-0.75) b
0.65 (0.46-0.90) c
0.72 (0.56-0.92) d
1.10 (0.75-1.65) d

0.40 (0.24-0.68) b
0.68 (0.52-0.89) c
0.66 (0.32-1.12) b

0.47 (0.28-0.78) b

0.87 (0.60-1.26) c
0.56 (0.32-1.00) e
0.53 (0.28-1.02) e

0.95 (0.68-1.34) b
0.87 (0.65-1.16) b
0.77 (0.44-1.36) b

0.53 (0.43-0.64) c
1.49 (0.62-3.57) d
0.60 (0.38-0.94) c
0.52 (0.05-0.98) c
0.78 (0.63-0.97) c

Abbreviations: GUD, genital ulcer disease; HIV, human immunodeficiency virus; HPV, human papillomavirus; HSV-2, herpes simplex virus type 2; STI, sexually
transmitted infection.
a The data shown are from publications of the 3 randomized controlled trials that presented the efficacy of male circumcision using different statistical methods.
All ratios are adjusted (except for South African HSV-2 and Kenyan bacterial STIs) and represent an intention-to-treat analysis.
b The ratio expressed is an incidence rate ratio.
c The ratio expressed is a prevalence rate ratio.
d The ratio expressed is a hazard ratio.
e The ratio expressed is an odds ratio.

Surveys.10 Rates of circumcision in the United States vary
by ethnicity, ranging from 88% in white males, 73% in
African American males, and 42% in Mexican American
males.10 Circumcision is also highest among boys born
to families of higher socioeconomic status, those with private insurance, and boys born in the Northeast or Midwest.11
HUMAN IMMUNODEFICIENCY
VIRUS PREVENTION
Observational studies suggested that male circumcision
reduces heterosexual human immunodeficiency virus
(HIV) acquisition in men,12 a finding supported by 3 large
randomized controlled trials of more than 10 000 men
conducted in South Africa, Kenya, and Uganda. The trials
enrolled HIV-negative men and randomized them to circumcision upon enrollment or after 21 to 24 months. All
3 trials demonstrated that male circumcision significantly decreased male heterosexual HIV acquisition by
50% to 60%,13-15 despite differences in age eligibility criteria, urban vs rural settings, and surgical procedure
(Table). The South African trial, which enrolled 3128
men aged 18 to 24 years in a periurban township, found
an intent-to-treat efficacy of 60% (95% confidence interval [CI], 32%-76%).15 The Kenyan trial enrolled 2784
men aged 18 to 24 years in an urban setting and found
an intent-to-treat efficacy of 53% (95% CI, 22%-72%).14
The Ugandan trial enrolled 4996 males aged 15 to 49 years
in a rural setting and found an intent-to-treat efficacy of
57% (95% CI, 25%-76%)13; furthermore, the protective
effect of circumcision increased with longer time from
surgery. All 3 randomized trials were consistent with previous ecological and observational studies in Africa, Europe, and the United States.16 Owing to this new evi-

dence, the World Health Organization in conjunction with
the Joint United Nations Program on HIV/AIDS recommended that male circumcision be provided as an important intervention to reduce heterosexually acquired
HIV in men.17
There are concerns that the results of the 3 African
randomized controlled trials of heterosexually acquired
HIV in men may not be applicable within the United
States, where more than 1 million individuals are living
with HIV/AIDS.18 In part, this concern arises from different routes of HIV transmission in the United States,
including through intravenous drug users and men who
have sex with men (MSM), which constitute a substantial proportion of HIV infections in the United States.
While African Americans represent only 13% of the total
population, they account for 48% of all HIV infections.18 Rates of HIV in inner cities such as Washington,
DC, approach levels seen in Africa, with 3% to 5% of the
total adult population living with HIV, with 6.5% of African American males in Washington, DC, living with the
virus.19 Heterosexual exposure is becoming the leading
mode of HIV transmission, with 38% of incident cases
among youth (ages 13-24 years) in Washington, DC.19
Additionally, in a retrospective study of 394 Baltimore,
Maryland, STI clinic patients with known heterosexual
HIV exposure, HIV infection was 22% among uncircumcised men compared with 10% in circumcised men (adjusted prevalence rate [PR], 0.49; 95% CI, 0.26-0.93).20
Thus, the results of the African trials appear to be relevant to heterosexuals at high risk of HIV infection in
the United States.
Some have speculated that the findings of the adult
male circumcision trials may not be applicable to neonatal circumcision. However, the large majority of the
observational data are from individuals who were cir-
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cumcised as infants. The remarkable consistency between the observational studies and the randomized controlled trials demonstrates that this concern is unfounded
and further establishes the long-term protective effect of
male circumcision.
Male circumcision and HIV protection among MSM
have not been studied as well as heterosexual transmission. Several observational studies in MSM suggest that
male circumcision is associated with decreased HIV infection,21,22 while others found no protective effect.23 In
a meta-analysis of 53 567 MSM, the odds of being infected with HIV were not significantly lower among
circumcised compared with uncircumcised men (odds
ratio [OR], 0.95; 95% CI, 0.81-1.11).24 However, a significant protective effect was found in MSM studies conducted prior to the availability of highly active antiretroviral treatment (OR, 0.47; 95% CI, 0.32-0.69).24 The
protective effect of circumcision among MSM is complicated by both insertive and receptive sexual practice, and
it is possible that circumcision only protects against insertive intercourse. This is supported by the Soweto Men’s
Study of men who participate in exclusive insertive anal
intercourse, which found that uncircumcised men have
a higher risk of HIV infection than circumcised men
(adjusted OR, 4.5; 95% CI, 3.1-6.7).25 Thus, studies that
do not differentiate between these practices may be
confounded. It is noteworthy, however, that in a recent
HIV vaccine trial, circumcised MSM had a significantly
lower risk (relative risk, 0.26) of HIV acquisition compared with uncircumcised MSM participants.26 Thus,
further research is required to determine whether male
circumcision can definitively reduce HIV acquisition
among MSM.
HERPES SIMPLEX VIRUS TYPE 2 PREVENTION
Several observational studies have suggested that male
circumcision significantly decreases herpes simplex virus type 2 (HSV-2) infection,27,28 while others showed no
association.29-31 A meta-analysis estimated a relative risk
of 0.88 (95% CI, 0.77-1.01) for HSV-2 infection associated with circumcision.32 Many of the observational studies, however, had limited statistical power, were vulnerable to confounding by sexual practices correlated with
a high risk of acquisition, and evaluated the status of circumcision solely on the basis of self-report. Thus, the potential efficacy of male circumcision for the prevention
of sexually transmitted HSV-2 infections can only be determined by randomized trials.
To evaluate the efficacy of male circumcision for prevention of HSV-2 incidence, 3393 HIV and HSV-2 antibody–negative men (1684 in the intervention arm and
1709 in the control arm) from the Rakai, Uganda, male
circumcision trial were evaluated. The cumulative probability of HSV-2 seroconversion during 2 years was 7.8%
in the circumcised group and 10.3% in the control group
(adjusted hazard ratio, 0.72; 95% CI, 0.56-0.92) (Table).33
The HSV-2 incidence was lower in the intervention group
than in the control group among almost all subgroups.
The randomized controlled trial of circumcision in
South Africa also evaluated HSV-2 acquisition among
2974 HIV-negative and HIV-positive men. The HSV-2

incidence was 3.54 in 100 person-years in uncircumcised men and 2.33 in 100 person-years in circumcised
men, with an unadjusted incidence rate ratio of 0.66
(95% CI, 0.32-1.12).34 Thus, 2 independent randomized trials found that male circumcision decreased
HSV-2 acquisition by 28% to 34%.
BACTERIAL STI PREVENTION
The evidence that male circumcision may prevent bacterial STIs is equivocal. Two observational studies reported that male circumcision was associated with decreased syphilis infection,35,36 while others showed no
association.31,37 A meta-analysis estimated a decreased risk
of syphilis associated with circumcision, with a relative
risk of 0.67 (95% CI, 0.54-0.83).32 In a secondary end
point analysis of the randomized trial conducted in Rakai,
no significant difference was observed in syphilis acquisition by study arm (adjusted hazard ratio, 1.10; 95% CI,
0.75-1.65) (Table).33 However, this analysis had limited
power. The randomized trial in South Africa found that
the prevalence of Neisseria gonorrhoeae was similar between the circumcised and uncircumcised men (adjusted PR, 0.87; 95% CI, 0.60-1.26).38 However, in the
South African trial, both Trichomonas vaginalis (adjusted OR, 0.53; 95% CI, 0.28-1.02) and Chlamydia trachomatis (adjusted OR, 0.56; 95% CI, 0.32-1.00) infections were decreased among circumcised men, which was
of borderline statistical significance.39 The randomized
trial in Kenya did not find a significant difference between circumcised and uncircumcised men for N gonorrhoeae (incidence rate ratio, 0.95; 95% CI, 0.68-1.38),
C trachomatis (incidence rate ratio, 0.87; 95% CI, 0.651.16), or T vaginalis (incidence rate ratio, 0.77; 95% CI,
0.44-1.36) infections.40
HUMAN PAPILLOMAVIRUS PREVENTION
Many observational studies have suggested that male
circumcision decreases both penile cancer and human
papillomavirus (HPV) carriage,41-44 but some studies
found no protective effect.45,46 In an evaluation of multiple anogenital sites of 463 men in the United States,
male circumcision was protective against HPV infection of the urethra, glans penis, and penile shaft, with
an adjusted OR of 0.53 (95% CI, 0.28-0.99).47 Among
men in Tucson, Arizona, it was also recently shown
that circumcised men were 6 times more likely to clear
oncogenic HPV infection compared with uncircumcised men.48
To determine the effects of circumcision on HPV
prevalence in the randomized controlled trial in
Rakai,33 307 men in the intervention arm and 302 in the
control arm were evaluated for HPV prevalence at baseline and year 2. While enrollment prevalence of highrisk HPV was comparable in both study arms, the point
prevalence of any high-risk HPV infection at the 2-year
visit was lower in the intervention arm (18.0%) than in
the control arm (27.9%), with an adjusted PR of 0.65
(95% CI, 0.46-0.90) (Table). In the randomized trial
conducted in South Africa, 637 men in the intervention
arm and 627 men in the control arm were evaluated for
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high-risk HPV at 21 months postenrollment.38 The
prevalence of high-risk HPV was lower in the intervention arm (14.8%) than in the control arm (22.3%), with
an adjusted PR of 0.68 (95% CI, 0.52-0.89). These findings, in conjunction with the observational studies, indicate that circumcision should now be accepted as an
efficacious intervention for reducing penile HPV infection by 32% to 35% in men.
HPV PREVENTION IN FEMALE PARTNERS
Some42,49 but not all50 observational studies have shown
that female partners of circumcised men have a significantly reduced risk of cervical cancer. While it is likely
that male circumcision decreases HPV infection in female partners and consequently may reduce cervical cancer, the definitive effects will not be determined until the
female partners of the men in the Ugandan circumcision trial are evaluated for HPV.
BACTERIAL VAGINOSIS AND TRICHOMONIASIS
PREVENTION IN FEMALE PARTNERS
Male circumcision may have benefits for a male’s female
partner owing to reduced prevalence of male HIV and
other STIs. One observational study suggested that female partners of circumcised men have decreased bacterial vaginosis and T vaginalis infections,51 though other
studies observed no association between bacterial vaginosis and male circumcision status.52,53 Among 1638 female partners of men in the randomized trial of male circumcision in Rakai, the female partners of circumcised
men had decreased genital ulcer disease (adjusted PR,
0.78; 95% CI, 0.63-0.97), trichomonas infection (adjusted PR, 0.52; 95% CI, 0.05-0.98), and bacterial vaginosis (adjusted PR, 0.60; 95% CI, 0.38-0.94) compared
with the partners of uncircumcised men (Table).54 Severe bacterial vaginosis was markedly reduced among the
female partners of circumcised men (adjusted PR, 0.39;
95% CI, 0.24-0.64). This is consistent with recent findings that circumcised men in the Rakai trial have a significant reduction in penile proinflammatory anaerobic
bacteria.55 Therefore, male circumcision is likely to benefit female partners.
While the randomized trials have not evaluated the
role of circumcision to reduce C trachomatis infection, 1
observational study found that female partners of circumcised men have a significantly reduced rate of seropositivity to C trachomatis compared with uncircumcised men (adjusted OR, 0.20; 95% CI, 0.06-0.63).56
HIV TRANSMISSION IN FEMALE PARTNERS
Observational studies have suggested that male circumcision decreased HIV transmission to female partners.57,58 Male circumcision prior to puberty was associated with reduced female HIV acquisition in initially
HIV-negative female partners in a discordant relationship with an HIV-infected man (relative risk, 0.49; 95%
CI, 0.26-0.82). However, postpubertal circumcision did
not significantly affect female HIV risk (relative risk, 0.70;
95% CI, 0.25-1.55).58 The nonstatistically significant post-

pubertal circumcision data may be due to confounding,
since it involved a subgroup analysis of a small number
of individuals in a cohort study.59 The randomized trial
in Rakai assessed discordant couples of HIV-positive men
and HIV-negative women and found no effect of male circumcision on male-to-female HIV transmission during
2 years of observation (adjusted hazard ratio, 1.49; 95%
CI, 0.62-3.57; P =.37).60 In a subanalysis, HIV transmission was significantly increased among couples who resumed sex prior to complete healing of the circumcision wound (P = .04). 60 The apparent contradiction
between the observational studies and the randomized
trial may be due to the men in the observational studies
having been circumcised in childhood, whereas men in
the trial were circumcised as adults. Thus, incomplete
wound healing in HIV-infected men enrolled in the trial
may have offset potential longer-term effects of circumcision on male-to-female HIV transmission. Therefore,
neonatal male circumcision likely decreases HIV transmission, but the potential effects of adult male circumcision on female HIV acquisition remains unclear.
BIOLOGIC PLAUSIBILITY OF MALE
CIRCUMCISION FOR REDUCTION OF VIRAL STIs
The biological mechanisms whereby circumcision could
reduce viral STIs may be due to anatomic and/or cellular factors. The foreskin is retracted over the shaft during intercourse and this exposes the preputial mucosa
to vaginal and cervical fluids.61 It has been hypothesized
that viral infections may enter the mucosa through microtears in the preputial mucosa. The moist subpreputial cavity may also provide a favorable environment for
viral survival. The inner mucosa of the foreskin is lightly
keratinized compared with the epithelium of the shaft,
coronal sulcus, and glans, which may facilitate mucosal
access of HIV, HSV-2, or HPV. The mucosa of the foreskin also contains a high density of dendritic (Langerhans) cells, macrophages, and CD4⫹ T cells, which are
all targets of HIV62; HIV is able to penetrate the foreskin, infecting Langerhans cells.63,64 Thus, there is biological plausibility to the findings that circumcision reduces male HIV acquisition.
RISKS OF MALE CIRCUMCISION
While the rates of neonatal circumcision complications vary widely between studies, the generally
accepted rate is between 0.2% and 0.6% of operations.1,65,66 The most common complications are bleeding and local infection.65,66 The bleeding, which is usually a slight oozing, is most often controlled with
pressure, and the infection is treated with wound care
or antibiotics.67 While other complications such as
phimosis and concealed penis, adhesions, fistula,
meatitis, meatal stenosis, and injury to the glans may
occur,68 they are extremely rare.1,65-67
Among adults, there have been anecdotal reports of
circumcision causing sexual dysfunction or decreased satisfaction. However, there were no reported differences
in sexual satisfaction in the randomized study arms in
either the Ugandan or Kenyan male circumcision trials
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or among men before and after they were circumcised.69,70 In addition, it has been hypothesized that behavioral disinhibition may counteract any protective effects of male circumcision. However, there was no
consistent or substantial evidence of change in sexual behavior after circumcision in the Kenyan or Ugandan randomized controlled trials.13,14 Thus, there are risks to neonatal circumcision, but serious long-term complications
are extremely rare.
ETHICAL CONSIDERATIONS FOR
NEONATAL CIRCUMCISION
Some commentators consider neonatal circumcision to
be ethically questionable because it causes bodily mutilation and is conducted without consent of the infant.71
However, others argue that there are long-term benefits
for the child that justify the procedure and that parents
have the right to consent for their minor child. Even before publication of the male circumcision trials, 2 ethicists weighed the evidence and concluded that “nontherapeutic circumcision of infant boys is a suitable matter
for parental discretion.”72 If, as has been argued, circumcision should be delayed until the child can assent or consent to the procedure, it would place the individual at
higher risk, since complications of adolescent or adult
circumcision are higher than neonatal circumcision.1,65,66,73 Parents make many medical decisions on behalf of their minor children. For example, immunization entails risk but confers long-term benefit, and the
AAP endorses vaccines for infection prevention as long
as the parents are informed of potential risks and benefits and consent to the procedure.
The rare short-term risks of neonatal circumcision need
to be weighed against the potential benefits accrued in
infancy and childhood (eg, reduction of urinary tract infections), the longer-term benefits that may accrue in adolescence and adulthood (eg, reduced risks of HIV, HSV-2,
and HPV), as well as possible benefits to female sexual
partners of circumcised men (eg, reduced bacterial vaginosis and trichomonas). This is a complex assessment
and it is understandable that some physicians have been
hesitant to recommend neonatal circumcision owing to
concerns over possible immediate complications of the
procedure balanced against the more remote potential benefit of disease prevention. However, the evidence for longterm benefits of circumcision has increased substantially in recent years, and the preponderance of this
evidence suggests that there are significant reductions in
risk for men at high risk of HIV or STI exposure. We believe that the AAP needs to bear in mind these longerterm effects of the procedure so as to appropriately inform parents on the medical risks and benefits for their
children.
Current AAP policy also affects insurance coverage.
Medicaid does not cover the cost of male circumcision
in 16 states, and neonatal circumcision rates are 24% lower
in states without coverage compared with states with Medicaid coverage.8 The lack of Medicaid coverage differentially affects disadvantaged minorities, who as adults have
the highest risk of HIV and STIs. These socioeconomically disadvantaged groups could benefit most if Medic-

aid covered the costs of neonatal circumcision. Thus, the
AAP’s policy has important implications for the health
of disadvantaged minorities.
CONCLUSIONS
The World Health Organization/Joint United Nations Program on HIV/AIDS has concluded that “the research evidence that male circumcision is efficacious in reducing
sexual transmission of HIV from women to men is compelling . . . and has been proven beyond reasonable
doubt.”17 In 2007, the American Urological Association
revised their policy to state that “circumcision should be
presented as an option for health benefits.”74 However,
the AAP, American College of Obstetricians and Gynecologists, and American Medical Association are likely
to have the greatest influence on parental decisions and
insurance coverage for neonatal circumcision in the United
States. With the mounting evidence that male circumcision decreases viral STIs, genital ulcer disease, and penile inflammatory disorders in men, and bacterial vaginosis, T vaginalis infection, and genital ulcer disease in
their female partners, it is time for the AAP policy to fully
reflect these current data.
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Babies are always more trouble than you
thought—and more wonderful.
—Charles Osgood
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