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A B S T R A C T

Introduction. Male circumcision is being promoted for HIV prevention in high-risk heterosexual populations.
However, there is a concern that circumcision may impair sexual function.
Aim. To assess adult male circumcision’s effect on men’s sexual function and pleasure.
Methods. Participants in a controlled trial of circumcision to reduce HIV incidence in Kisumu, Kenya were
uncircumcised, HIV negative, sexually active men, aged 18–24 years, with a hemoglobin �9.0 mmol/L. Exclusion
criteria included foreskin covering less than half the glans, a condition that might unduly increase surgical risks, or
a medical indication for circumcision. Participants were randomized 1:1 to either immediate circumcision or delayed
circumcision after 2 years (control group). Detailed evaluations occurred at 1, 3, 6, 12, 18, and 24 months.
Main Outcome Measures. (i) Sexual function between circumcised and uncircumcised men; and (ii) sexual satisfac-
tion and pleasure over time following circumcision.
Results. Between February 2002 and September 2005, 2,784 participants were randomized, including the 100
excluded from this analysis because they crossed over, were not circumcised within 30 days of randomization, did not
complete baseline interviews, or were outside the age range. For the circumcision and control groups, respectively,
rates of any reported sexual dysfunction decreased from 23.6% and 25.9% at baseline to 6.2% and 5.8% at month
24. Changes over time were not associated with circumcision status. Compared to before they were circumcised,
64.0% of circumcised men reported their penis was “much more sensitive,” and 54.5% rated their ease of reaching
orgasm as “much more” at month 24.
Conclusions. Adult male circumcision was not associated with sexual dysfunction. Circumcised men reported
increased penile sensitivity and enhanced ease of reaching orgasm. These data indicate that integration of male
circumcision into programs to reduce HIV risk is unlikely to adversely effect male sexual function. Krieger JN,
Mehta SD, Bailey RC, Agot K, Ndinya-Achola JO, Parker C, and Moses S. Adult male circumcision: Effects
on sexual function and sexual satisfaction in Kisumu, Kenya. J Sex Med 2008;5:2610–2622.
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Introduction

M ale circumcision is now being promoted in
many areas, particularly in eastern and

southern Africa, as a public health measure to
reduce HIV risk. Three randomized clinical trials
[1–3] support epidemiological data [4] showing
that adult male circumcision reduces the risk
for HIV acquisition in men by 51–76%. Possible
mechanisms by which male circumcision may
protect against HIV infection include that circum-
cised men have more penile cornification, lower
rates of penile injury during intercourse, fewer
HIV receptors, and lower rates of inflammation
and of some sexually transmitted infections (STIs)
[1–3]. The clinical trials documented acceptable
surgery-related adverse event rates [1–3], and the
World Health Organization now recommends
male circumcision as one element of HIV preven-
tion programs [5]. Neonatal circumcision reduces
urinary tract infection rates substantially [6–8],
and other data suggest that male circumcision is
associated with lower rates of STIs [9–15]. Cir-
cumcised males do not develop phimosis or para-
phimosis, and they are at lower risk for balanitis,
human papilloma virus infection [16], and penile
cancer [17–19]. In addition, female sexual partners
of circumcised men have been shown to have
reduced risk of cervical cancer [13] and chlamydial
infection [20].

Despite these benefits, there is a concern that
male circumcision may decrease male sexual
function and satisfaction. Ritualistic male cir-
cumcision has been practiced in West Africa and
the Middle East for over 4,000 years [21]. In the
West, circumcision started to be promoted in the
late 19th century for a wide variety of public
health reasons, from the reduction of syphilis risk
to the prevention of masturbation [22,23]. Male
circumcision has been advocated in some societ-
ies to reduce pubescent males’ excitability and
sexual arousal, while in others, it is seen as
enhancing sexual prowess [24]. Proposed mecha-
nisms by which circumcision may decrease sexual
function include reorganization/atrophy of neural
circuitry [25], keratinization of the glans penis
resulting in lower sensitivity [26–29], decreased
erectile function [27], increased ejaculatory
latency time [30], removal of the smegma with
lower pheromone levels, and less, “normal
gliding action” [24].

Previous studies have described variable and
inconsistent effects of circumcision on male
sexual function. Some case control studies have

reported reduced sexual sensation, masturbatory
pleasure, and sexual enjoyment among circum-
cised men compared with uncircumcised men
[26,28], but higher fine-touch pressure thresholds
in the glans among circumcised men compared
with uncircumcised men [29]. Some before and
after studies of men circumcised as adults have
reported decreased penile sensitivity [27,31],
while others have reported no change in penile
sensitivity and satisfaction [32]. One before and
after study found an increased ejaculatory latency
time after circumcision, which was deemed an
advantage [30]. A probability sample of 10,173
men in Australia aged 16–59 years found circum-
cised men were less likely to report trouble
keeping an erection or physical pain during
intercourse [33]. Payne and associates found no
difference during genital sensory testing as a
function of sexual arousal between 20 circum-
cised and 20 uncircumcised men [34]. In the
U.S. National Health and Social Life Survey
(NHSLS), circumcised men were found to have a
more elaborate set of sexual practices [35]. A
recent randomized clinical trial found that
circumcised adult men experienced no clinically
significant adverse effects on sexual satisfaction
or sexual function [36].

To better understand the risks and benefits of
circumcision, we prospectively evaluated sexual
function and sexual satisfaction among adult men
participating in a randomized, controlled clinical
trial of adult male circumcision to prevent HIV
infection in Kisumu, Kenya.

Methods

Study Design and Participants
The trial design, circumcision technique, adverse
events, and primary outcome (HIV infection) have
been described [2,37,38]. Briefly, participants were
recruited from sexually transmitted disease clinics,
workplaces, social events, and youth organizations.
Interested men were given an appointment for
randomization and possible circumcision within 1
week of screening. For inclusion, men had to be
uncircumcised, HIV negative, sexually active in
the last 12 months, aged 18–24 years, have a
hemoglobin �9.0 mmol/L, and be residents of
Kisumu District. Exclusion criteria included fore-
skin covering less than half of the glans, a bleeding
disorder, keloid formation, other conditions that
might unduly increase the risks of elective surgery,
or a medical indication for circumcision. Institu-
tional review boards of the University of Illinois at
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Chicago, the Kenyatta National Hospital, RTI
International, the University of Manitoba, and the
University of Washington approved the study.

Clinical Procedures and Follow-Up
Following written informed consent, the partici-
pants were randomized 1:1 to either immediate
circumcision or delayed circumcision after a
2-year follow-up period (the control group). The
men in both groups were counseled extensively on
STIs and HIV risk reduction, and were provided
unlimited supplies of free condoms.

The circumcision group had a standard
“forceps guided procedure” as described previ-
ously [38]. Under local anesthesia, the prepuce
was grasped at the 3 and 9 o’clock positions using
two mosquito clamps, then was pulled over the
glans. After outlining the incision with a marking
pen, a Kocher clamp was applied below the
planned incision, taking care to avoid injury to the
glans. The prepuce was excised by cutting above
the Kocher clamp, which was then removed.

Bleeders were ligated using 3/0 plain. Skin and
mucosal incisions were approximated using inter-
rupted 3-0 and 4-0 chromic sutures. Follow-up
visits were scheduled on postoperative days 3, 8,
and 30. Surgical results, adverse events, resump-
tion of activities of daily living, and participants’
high degree of satisfaction with their surgical pro-
cedures have been described in detail in our pre-
vious reports [2,37,38].

Detailed evaluations were conducted at 1, 3, 6,
12, 18, and 24 months from randomization for
both the circumcision and the control groups. At
each visit, the participants underwent a standard-
ized medical history and physical examination,
plus a personal interview to obtain sociodemo-
graphic and health information, and to assess
behavioral risk factors. Trained counselors inter-
viewed the participants in their language of
choice (English, Dholuo, or Kiswahili). Extensive
data were collected on sexual function and satis-
faction, including the items outlined in Tables 1
and 2.

Table 1 Sexual function by circumcision status and study visit

Sexual function measures:

Follow-up, n/N (%)

Baseline, n (%) 6 months, n (%) 12 months, n (%) 18 months, n (%) 24 months, n (%)
From behavioral questionnaire* N = 2,304 N = 2,032 N = 2,014 N = 1,604 N = 1,195

Inability to ejaculate
Control group 47/1,178 (4.0) 28/1,031 (2.7) 11/1,015 (1.1) 7/808 (0.9) 7/582 (1.2)
Circumcision group 55/1,124 (4.9) 30/1,001 (3.0) 12/999 (1.2) 9/796 (1.1) 8/613 (1.3)

Premature ejaculation
Control group 226/1,177 (19.2) 95/1,030 (9.2) 41/1,012 (4.1) 32/807 (4.0) 27/582 (4.6)
Circumcision group 185/1,122 (16.5) 72/1,000 (7.2) 37/999 (3.7) 29/796 (3.6) 24/613 (3.9)

Pain during intercourse
Control group 86/1,179 (7.3) 33/1,031 (3.2) 18/1,015 (1.8) 6/808 (0.7) 7/582 (1.2)
Circumcision group 87/1,125 (7.7) 33/1,000 (3.3) 12/999 (1.2) 7/796 (0.9) 4/613 (0.7)

Sex not pleasurable
Control group 96/1,179 (8.1) 40/1,029 (3.9) 19/1,015 (1.9) 12/808 (1.5) 6/582 (1.0)
Circumcision group 87/1,122 (7.8) 27/998 (2.7) 9/1,000 (0.9) 15/796 (1.9) 11/613 (1.8)

Difficulty achieving/maintaining erection
Control group 87/1,179 (7.4) 34/1,030 (3.3) 22/1,014 (2.2) 13/808 (1.6) 8/582 (1.4)
Circumcision group 74/1,125 (6.6) 29/1,001 (2.9) 21/1,000 (2.1) 16/796 (2.0) 14/612 (2.3)

Any of the above reported sexual difficulties
Control group 304/1,176 (25.9) 150/1,027 (14.6) 82/1,011 (8.1) 54/807 (6.7) 34/582 (5.8)
Circumcision group 263/1,116 (23.6) 127/996 (12.8) 71/999 (7.1) 49/796 (6.2) 38/612 (6.2)

From medical history* N = 2,684 N = 2,438 N = 2,384 N = 1,916 N = 1,431

Erections feel normal
Control group 1,356/1,371 (98.9) 1,244/1,248 (99.7) 1,204/1,208 (99.7) 969/974 (99.5) 712/714 (99.7)
Circumcision group 1,303/1,313 (99.2) 1,180/1,190 (99.2) 1,168/1,176 (99.3) 939/942 (99.7) 716/717 (99.9)

Deviation during erection
Control group 15/1,371 (1.1) 1/1,248 (0.1) 0/1,208 (0.0) 0/974 (0.0) 0/714 (0.0)
Circumcision group 17/1,313 (1.3) 3/1,190 (0.3) 0/1,176 (0.0) 0/942 (0.0) 0/717 (0.0)

Difficulty achieving erection because skin is too tight
Control group 1/1,371 (0.1) 0/1,248 (0.0) 0/1,208 (0.0) 0/974 (0.0) 0/714 (0.0)
Circumcision group 1/1,313 (0.1) 0/1,190 (0.0) 0/1,176 (0.0) 0/942 (0.0) 0/717 (0.0)

*Sample sizes vary by characteristic because of missing responses.
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Statistical Analyses
Data for this analysis were collected as part of a
randomized, controlled trial designed to assess the
effect of male circumcision on reducing HIV
seroconversion. The trial’s target sample size was
2,776 enrolled men to be able to detect a 50%
difference in a 2-year HIV seroincidence, assum-
ing 15% noninformative loss to follow-up, 5%
nonadherence to treatment assignment, and a 2.5
per 100 person-years annual seroincidence in the
control group (overall two-sided type I error

rate = 0.05, power = 80%) [2]. As a result of an
interim analysis conducted in October 2006 (with
87% follow-up completed), the data and safety
monitoring board stopped the trial in December
2006. The data presented here include the
follow-up through October 2006.

Data collection and management procedures
have been described in detail previously [2,37,38].
We conducted two primary analyses here. The
first compared sexual function over time between
the circumcised and uncircumcised groups. There

Table 2 Sexual satisfaction and pleasure among circumcised men by follow-up visit

Characteristic*

Follow-up, n/N (%)

6 months
N = 1,186

12 months
N = 1,170

18 months
N = 938

24 months
N = 706

Ever avoided sex because of being circumcised
No 1101 (93.3) 1129 (96.7) 919 (98.0) 691 (97.9)
Yes 79 (6.7) 38 (3.3) 19 (2.0) 15 (2.1)

Penile sensitivity
Much more 594 (50.1) 652 (55.7) 597 (63.7) 451 (64.0)
Somewhat more 155 (13.1) 142 (12.1) 68 (7.3) 55 (7.8)
About the same 256 (21.6) 239 (20.4) 182 (19.4) 136 (19.3)
Somewhat less 66 (5.6) 58 (5.0) 45 (4.8) 37 (5.3)
Much less 18 (1.5) 21 (1.8) 15 (1.6) 11 (1.6)
Don’t know 97 (8.2) 58 (5.0) 30 (3.2) 15 (2.1)

Easiness of reaching orgasm
Much more 439 (37.1) 535 (45.7) 476 (50.8) 385 (54.5)
Somewhat more 192 (16.2) 134 (11.5) 93 (9.9) 61 (8.6)
About the same 244 (20.6) 258 (22.1) 203 (21.7) 158 (22.4)
Somewhat less 125 (10.6) 115 (9.8) 85 (9.1) 62 (8.8)
Much less 40 (3.4) 50 (4.3) 32 (3.4) 15 (2.1)
Don’t know 145 (12.2) 78 (6.7) 48 (5.1) 25 (3.5)

Frequency of sex
Much more 144 (12.2) 227 (19.4) 245 (26.1) 205 (29.0)
Somewhat more 154 (13.0) 139 (11.9) 100 (10.7) 69 (9.8)
About the same 474 (40.1) 437 (37.4) 352 (37.5) 245 (34.7)
Somewhat less 154 (13.0) 149 (12.8) 130 (13.9) 89 (12.6)
Much less 210 (17.8) 193 (16.5) 87 (9.3) 85 (12.0)
Don’t know 46 (3.9) 24 (2.1) 24 (2.6) 13 (1.8)

How protected do you feel against sexual diseases?
Much more 642 (54.1) 704 (60.2) 583 (62.2) 479 (67.9)
Somewhat more 242 (20.4) 188 (16.1) 147 (15.7) 110 (15.6)
About the same 158 (13.3) 158 (13.5) 117 (12.5) 73 (10.3)
Somewhat less 28 (2.4) 22 (1.9) 14 (1.5) 8 (1.1)
Much less 21 (1.8) 20 (1.7) 13 (1.4) 8 (1.1)
Don’t know 95 (8.0) 78 (6.7) 64 (6.8) 28 (4.0)

Sexual partners’ reaction to circumcision
Not aware been circumcised 231 (19.6) 133 (11.5) 94 (10.1) 53 (7.6)
Very Pleased 478 (40.7) 559 (48.4) 503 (54.0) 415 (59.6)
Somewhat pleased 73 (6.2) 46 (4.0) 42 (4.5) 21 (3.0)
Neutral or expressed no opinion 368 (31.3) 387 (33.5) 276 (29.7) 199 (28.6)
Somewhat displeased 6 (0.5) 8 (0.7) 2 (0.2) 4 (0.6)
Very displeased 2 (0.2) 0 (0.0) 1 (0.1) 0 (0.0)
Don’t know 18 (1.5) 23 (2.0) 13 (1.4) 4 (0.6)

Easiness of condom use*
Have not used a condom since circumcision 290 (32.8) 264 (27.4) 233 (25.1) 165 (23.7)
Easier to use 412 (46.7) 500 (51.9) 524 (56.4) 413 (59.3)
Not as easy to use 29 (3.3) 33 (3.4) 32 (3.4) 13 (1.9)
Same as before 152 (17.2) 166 (17.2) 141 (15.2) 106 (15.2)

*Sample sizes vary slightly by characteristic because of a few missing responses.
“Don’t know” and “refused” (no more than two or three responses by follow-up interval) are excluded from the frequencies for “easiness of condom use.”
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were five measures of sexual dysfunction (Table 1).
“Any sexual dysfunction” was defined as a positive
response to any of these five measures. The second
analysis assessed sexual satisfaction and pleasure
over time among circumcised men only. As sec-
ondary analyses, we compared the standardized
clinical assessments by circumcision status, and
penile complaints after circumcision among cir-
cumcised men.

The magnitude of the association between
different dichotomous variables and circumcision
status with time was estimated with odds ratios
(ORs) and their corresponding 95% confidence
intervals (CIs). Predicted odds were used to
quantify relative change in sexual satisfaction and
pleasure from baseline among the men who were
circumcised. Generally, time (baseline, 6-, 12-,
18-, and 24-month follow-ups for sexual dysfunc-
tion, and 6-, 12-, 18-, and 24-month follow-ups
for sexual satisfaction and pleasure) was included
as categories in the models. However, additional
models were run using orthogonal polynomials to
assess trends with time and accounting for the
same parameter space as in the models with time
treated categorically (fourth-order polynomials for
sexual dysfunction, and third-order polynomials
for sexual satisfaction and pleasure). The general-
ized estimating equations (GEE) extension of gen-
eralized linear models was used to incorporate the
within-subject correlation among the repeated
measures, assuming binomial distributions with
log link. Standard errors were obtained using an
exchangeable correlation structure with robust
(empirical) estimate of standard error. This GEE
method takes into account the incomplete
follow-up experience because of the early stoppage
of the trial under the assumption that the data are
missing at random. No consideration was given to
multiple test issues. Data were analyzed using
STATA/SE 9.2 for Windows (Stata Corp., College
Station, TX, USA).

Results

Study Sample
Between February 2002 and September 2005,
2,784 participants were randomized, including
1,391 in the circumcision group and 1,393 in the
control group. Screening results and reasons for
exclusion and nonparticipation in the main trial
have been reported [2,39]. There were no differ-
ences in the timing of the follow-up visits by group
[2]. Of the 1,738 participants randomized at least
24 months plus 2 weeks prior to the October

2006 analysis, 1,501 (86%) had completed the
24-month follow-up [2]. For earlier study visits,
the number of follow-ups and percentages among
participants reaching the time lapse since random-
ization were 2,569 (92%) for month 1, 2,440
(88%) for month 3, 2,520 (91%) for month 6,
2,474 (89%) for month 12, and 2,003 (87%) for
month 18 [2]. Among the 2,784 men enrolled, 100
were excluded from this analysis: 5 who did not
complete the baseline interview, 3 who were
outside the age range, 16 control participants who
were circumcised, 57 men who were randomized
to circumcision but were not circumcised, and 19
men randomized to circumcision but were not cir-
cumcised within 30 days of randomization.

Baseline Sociodemographic Characteristics and
Behavioral Risk Factors
Interviews were conducted in English (60%),
Dholuo (38%), and Kiswahili (2%), with the base-
line assessments completed prior to randomiza-
tion. Participants’ median age was 20 years. Over
86% of men were sexually active in the past 6
months, and their median number of lifetime sex
partners was four. The median age at first sex was
16 years, and the median number of years being
sexually active was five. The two study arms were
well balanced in terms of sociodemographic char-
acteristics and sexual behaviors [2,39]. Selected
sociodemographic and behavioral characteristics
are shown in Table 3.

Sexual Dysfunction at Baseline
Among the 2,684 participants, 2,292 answered all
five questions about sexual dysfunction at baseline,
and 567 (24.7%; 95% CI: 23.0–26.5%) reported
any sexual dysfunction. These included 411 men
(17.9%) reporting ejaculating too quickly, 183
men (8.0%) reporting no pleasure during sex, 173
men (7.6%) reporting pain during sex, 161 men
(7.0%) reporting difficulty achieving or main-
taining erection, and 102 men (4.4%) reporting
inability to ejaculate (Table 1). A marginally
smaller percentage of men in the intervention
group reported premature ejaculation at baseline
(P = 0.09, Pearson chi-square test). Baseline
reports of other sexual dysfunction measures did
not differ between the treatment arms.

Sexual Functions by Circumcision Status and
Follow-Up Visit
During the 2-year period from randomization, the
circumcision group and the control group both
experienced dramatic decreases in reported sexual
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dysfunction (Table 1, Figure 1A–F). For the cir-
cumcision and control groups, respectively, the
percent reporting any of the five sexual dysfunc-
tion items decreased from 23.6% and 25.9% at
baseline, to 6.2% and 5.8% at the 24-month
follow-up visit.

GEE was used to model sexual dysfunction by
treatment and visit, taking into account the corre-
lation of repeated measures on individual partici-
pants (Table 4). Changes from baseline in reports
of any sexual dysfunction, or with any of the five
individual sexual dysfunction items, did not differ
by circumcision status (test for interaction was not
significant on any measure). At 6 months, there
were fewer reports of premature ejaculation
among the men who were circumcised, but this
difference was related to an imbalance at baseline,
and the change from baseline was not significantly
different by circumcision status. The decrease in
sexual dysfunction over time in both study arms
was significant with a tapering of the downward
trend after 12 months (Table 4; P < 0.001 for the
linear component on each item, and P < 0.02 for
the quadratic component on each item).

During their follow-up evaluations, almost all
circumcised men reported that their erections felt
normal, that their penis did not deviate with erec-
tion, that they had little or no difficulty inserting

their penis during intercourse, and that they had
little or no difficulty achieving erection because
their skin was too tight (Table 1). On physical
examination, no circumcised man had painful
lumps along the suture line, significant scarring,
twisting of the penis, or penile pain. Almost all men
were satisfied with their circumcisions (as reported
by 98.9% of 1,186 men at month 6, increasing to
99.9% of 706 men reporting at month 24). Of the
1,332 uncircumcised men, 9 (0.7%) had symptoms
or signs of balanitis during follow-up, including
1 man who had both balanitis and phimosis. None
of these findings were detected by physical exami-
nation among the circumcised men. Based on
follow-up time, the rate of symptomatic balanitis
among uncircumcised men was 0.40 cases per 100
person-years (95% CI: 0.14–0.67).

Sexual Function and Satisfaction
Following Circumcision
At their 6-, 12-, 18-, and 24-month visits, the cir-
cumcised men were asked six questions to assess
sexual function and pleasure compared to before
being circumcised (Table 2). At their 6-month
follow-up, 50.1% of 1,186 men reported that their
penis was “much more” sensitive, increasing to
64.0% of 706 men reporting at 24 months. In
contrast, 6–7% reported that their penis was
“somewhat less” or “much less” sensitive consis-
tently across follow-up visits. Ease of reaching
orgasm was rated as “much more” by 37.1% of
men at their 6-month visit, increasing to 54.5%
among the subset reporting at the 24-month visit.
The same measure was rated “somewhat less” or
“much less” by approximately 13.9% of men at 6
months, and decreased to approximately 10.9% at
24 months. At 6 months, 12.2% of the circumcised
men reported having sex “much more” often than
prior to circumcision, a rate that increased to 29%
at 24 months. In contrast, the frequency of sex was
rated as “much less” by 17.8% at 6 months, and
12.0% at 24 months. Condoms were reported as
“easier to use” by 46.7% of men at month 6,
increasing to 59.3% of men at month 24. Few
men reported ever avoiding sex because of being
circumcised. The increases over time in ease of
reaching orgasm, penile sensitivity, and more
frequent sex were statistically significant
(P < 0.001 for the linear component on each item,
not significant for the quadratic component on any
item) in GEE analyses (Table 5).

We examined the possibility that increased
penile sensitivity might be related to premature
ejaculation, by conducting an analysis relating

Table 3 Selected baseline sociodemographic
characteristics and behaviors by circumcision status

Characteristic*

Circumcision group
N = 1,313
n (%)

Control group
N = 1,371
n (%)

Reported age in years
18–20 670 (51.0) 698 (50.9)
21–24 643 (49.0) 673 (49.1)

Marital status
Not married or living with

a female sex partner
1,239 (94.6) 1,292 (94.4)

Married or living with a
female sex partner

71 (5.4) 76 (5.6)

Highest education completed
None, primary 443 (33.7) 473 (34.5)
Secondary 1–3 243 (18.5) 230 (16.8)
Secondary 4,

postsecondary
627 (47.8) 668 (48.7)

Employment
Salaried 123 (9.4) 132 (9.6)
Self-employed 354 (27.0) 352 (25.7)
Unemployed 836 (63.7) 887 (64.7)

Number of sex partners in the past 6 months
0 183 (14.0) 190 (13.9)
1 575 (43.9) 611 (44.6)
2+ 553 (42.2) 570 (41.6)

*Sample sizes vary slightly by characteristic because of a few missing
responses.
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penile sensitivity to premature ejaculation status
and time (GEE, binomial distribution, and log
link). Premature ejaculation was not associated
with penile sensitivity over time (OR = 0.83, 95%
CI 0.59–1.17; P = 0.293). Additionally, we exam-
ined text comments provided by the few men
reporting dissatisfaction with circumcision. One
dissatisfied man reported reduced sensation, and
one reported difficulty maintaining erection.
Other reasons for dissatisfaction were related to
the circumcision procedure itself (e.g., pain,

itching, and “marks” at site). The one remaining
man did not report a reason for dissatisfaction.

Discussion

Adult male circumcision was not associated with
sexual dysfunction in this study. We found no sig-
nificant difference between circumcised and uncir-
cumcised men with respect to the frequency of
erectile dysfunction, inability to ejaculate, pain
during intercourse, lack of pleasure with inter-
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course, or these dysfunctions combined. On
careful clinical evaluation over 2 years of follow-
up, the circumcised men did not have evidence of
penile deformities or long-term surgical complica-
tions. More than 99% were “satisfied” with their

circumcisions. Only six men reported they were
“dissatisfied” at the 6-month follow-up; each of
these men reported being satisfied at either the
12-month or the 18-month visit, with no further
dissatisfaction. Our findings support and substan-
tially extend findings from another randomized
trial of adult male circumcision that also found no
significant difference in sexual function between

Table 4 Adjusted odds ratios of sexual dysfunctions for
circumcision (vs. control) and follow-up (vs. baseline)*

Characteristic Odds ratio (95% CI)

Inability to ejaculate
Circumcision group (vs. control) 1.19 (0.89–1.61)
Visit

Baseline Reference
6-month follow-up 0.63 (0.46–0.86)
12-month follow-up 0.25 (0.16–0.38)
18-month follow-up 0.21 (0.12–0.36)
24-month follow-up 0.25 (0.14–0.44)

Premature ejaculation
Circumcision group (vs. control) 0.83 (0.69–0.99)
Visit

Baseline Reference
6-month follow-up 0.41 (0.34–0.49)
12-month follow-up 0.18 (0.14–0.23)
18-month follow-up 0.17 (0.12–0.22)
24-month follow-up 0.16 (0.11–0.23)

Pain during intercourse
Circumcision group (vs. control) 0.99 (0.77–1.28)
Visit

Baseline Reference
6-month follow-up 0.41 (0.31–0.54)
12-month follow-up 0.19 (0.13–0.27)
18-month follow-up 0.08 (0.05–0.17)
24-month follow-up 0.10 (0.05–0.20)

Sex not pleasurable
Circumcision group (vs. control) 0.90 (0.70–1.15)
Visit

Baseline Reference
6-month follow-up 0.39 (0.30–0.52)
12-month follow-up 0.16 (0.11–0.40)
18-month follow-up 0.19 (0.12–0.28)
24-month follow-up 0.14 (0.08–0.25)

Difficulty achieving/maintaining erection
Circumcision group (vs. control) 0.96 (0.75–1.23)
Visit

Baseline Reference
6-month follow-up 0.43 (0.32–0.57)
12-month follow-up 0.29 (0.21–0.40)
18-month follow-up 0.24 (0.16–0.36)
24-month follow-up 0.23 (0.14–0.37)

Any of the above reported sexual difficulties
Circumcision group (vs. control) 0.88 (0.76–1.03)
Visit

Baseline Reference
6-month follow-up 0.48 (0.42–0.55)
12-month follow-up 0.25 (0.21–0.30)
18-month follow-up 0.19 (0.15–0.24)
24-month follow-up 0.15 (0.11–0.21)

*Results are based on descriptive data given in Table 2. For each character-
istic, the log odds of exhibiting the characteristic are modeled as a linear
function of circumcision group and visit, using the generalized estimating
equations extension of generalized linear models. Predicted odds ratios and
their 95% confidence intervals (CIs) are reported from each model. There are
no significant interactions to report. Trends with time were assessed through
orthogonal polynomials: P < 0.001 for the linear component on each item,
P < 0.02 for the quadratic component on each item, no higher-order trend was
found.

Table 5 Predicted odds of sexual satisfaction and
pleasure for 6-, 12-, 18-, and 24-month follow-up among
circumcised men*

Characteristic
Odds
(95% CI)

Ever avoided sex because of being circumcised
6-month follow-up 0.07 (0.06–0.09)
12-month follow-up 0.03 (0.02–0.05)
18-month follow-up 0.02 (0.01–0.03)
24-month follow-up 0.02 (0.01–0.03)

Compared to before you were circumcised . . .
Penile sensitivity: “more vs. same,” “less,” “don’t know”

6-month follow-up 1.70 (1.52–1.92)
12-month follow-up 2.10 (1.86–2.37)
18-month follow-up 2.51 (2.19–2.88)
24-month follow-up 2.83 (2.40–3.33)

Easiness of reaching orgasm: “more vs. same,” “less,”
“don’t know”

6-month follow-up 1.14 (1.01–1.27)
12-month follow-up 1.33 (1.19–1.89)
18-month follow-up 1.62 (1.43–1.84)
24-month follow-up 1.94 (1.67–2.26)

Frequency of sex: “more vs. same,” “less,” “don’t know”
6-month follow-up 0.33 (0.29–0.38)
12-month follow-up 0.45 (0.40–0.51)
18-month follow-up 0.59 (0.52–0.68)
24-month follow-up 0.68 (0.59–0.79)

How protected do you feel against sexual diseases:
“more vs. same,” “less,” “don’t know”

6-month follow-up 2.93 (2.57–3.34)
12-month follow-up 3.21 (2.80–3.67)
18-month follow-up 3.50 (3.01–4.07)
24-month follow-up 5.03 (4.14–6.12)

Sexual partners’ reaction to circumcision (among those whose
sex partners were aware of their circumcision):
“pleased vs. neutral,” “displeased,” or “don’t know”

6-month follow-up 1.36 (1.20–1.55)
12-month follow-up 1.43 (1.26–1.62)
18-month follow-up 1.85 (1.62–2.13)
24-month follow-up 1.94 (1.67–2.26)

Ease of using a condom (among those who had used a
condom since circumcision): “easier to use a condom” vs.
“not as easy” or “same as before”

6-month follow-up 2.34 (1.96–2.79)
12-month follow-up 2.53 (2.14–2.97)
18-month follow-up 2.99 (2.52–3.54)
24-month follow-up 3.31 (2.71–4.03)

*Results are based on descriptive data given in Table 4. “More” includes
responses “much more” and “somewhat more.” “Less” includes responses
“much less” and “somewhat less.” “Pleased” includes responses “very
pleased” and “somewhat pleased.” “Displeased” includes responses “some-
what displeased” and “very displeased.” For each characteristic, the log odds
of exhibiting the characteristic are modeled as a linear function of visit using
the generalized estimating equations extension of generalized linear models.
Predicted odds of exhibiting the characteristic at the follow-up visits and the
95% confidence intervals (CIs) are reported from each model. Trends with time
were assessed through orthogonal polynomials: P < 0.001 for the linear com-
ponent on each item, no higher-order trend was found.
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circumcised men and uncircumcised controls [36].
These critical findings are reassuring in view of
current efforts to promote male circumcision to
prevent HIV infections in some countries, particu-
larly in eastern and southern Africa [40]. We hope
that these data can be used to inform public health
recommendations for male circumcisions in other
settings. In contrast to many other HIV preven-
tion measures evaluated in clinical trials, male
circumcision has proven to be effective, with
approximately 60% reduction in HIV incidence
among circumcised men.

Overall, 24.7% of the healthy 18- to 24-year-
old men in our study reported at least one sexual
dysfunction at baseline. Few studies have exam-
ined sexual dysfunction in young men. The items
we used to assess sexual dysfunction are similar to
the United States (NHSLS) [41], British National
Survey of Sexual Attitudes and Lifestyles
(NATSAL) [42], and Global Study of Sexual Atti-
tudes and Behaviors [43,44]. Among 18- to
29-year-olds in the NHSLS [41], inability to reach
orgasm was 7% (vs. 4.4% at baseline in our study),
and erectile dysfunction was 7% (vs. 7% at base-
line in our study). The NHSLS found a 30%
prevalence of premature ejaculation in this age
group [41], almost double our 18% prevalence at
baseline. The multinational Premature Ejacula-
tion Prevalence and Attitudes survey also found an
18% prevalence of premature ejaculation among
18- to 24-year-olds [45]. Although not age-
stratified, excluding the question on lack of inter-
est in sex, the NATSAL prevalence of any sexual
dysfunction was 24% [43], comparable with our
25% rate. In contrast to these reports, a random-
ized trial of male circumcision among men aged
15–49 in Uganda found that self-reported sexual
dysfunctions were infrequent at enrollment, as
assessed using four items: “difficulty to achieve and
maintain an erection” reported by 1.3%, “diffi-
culty with vaginal penetration” reported by 1.8%,
“difficulty with ejaculation” reported by 0.6%, and
“pain during or after intercourse” reported by
1.2% [36]. Thus, the rate of sexual dysfunction in
our study is generally comparable with the rates in
young men surveyed in the United States [41],
Britain [42], and most other countries [43,44].

Besides documenting that circumcision had no
significant adverse effect on male sexual function,
our data suggest potential changes in sexual plea-
sure for some circumcised men. The circumcised
men reported increased penile sensitivity and
enhanced ease of reaching orgasm, subjective find-
ings that may be considered to be either a potential

benefit or an adverse effect by individual men. The
circumcised men had progressively higher rates of
sexual satisfaction over time, as well as a lower rate
of balanitis. Reduced rates of reported sexual dys-
function in both the circumcised and control men
over the course of the study may have a number of
different interpretations, including regression to
the mean, increased familiarity with the study
questions, or another effect of repeated assess-
ment. Alternatively, it may be that as these young
men aged and became sexually more experienced,
their sexual difficulties lessened, or they became
better able to deal with them. Furthermore, they
received regular counseling at frequent intervals
from the study counselors. Counseling was mainly
directed at HIV risk reduction, but general psy-
chological counseling and support was provided,
which may have had some impact in terms of
handling sexual dysfunction, although no specific
treatment for sexual dysfunction was provided.
Most importantly, the reduction in sexual dysfunc-
tion was observed in both study arms. Having
an uncircumcised control group allowed for the
observation of such unanticipated factors, in con-
trast to other studies that were limited to evaluat-
ing adult men before and after circumcision
[27,30,31].

Over time, a large and increasing proportion of
circumcised men reported having sex more fre-
quently compared to before they were circum-
cised. This could be due to a perceived reduction
in the risk of HIV acquisition (i.e., engaging in
risk compensation). However, increased fre-
quency of sexual activity may not necessarily
reflect increased risk of HIV acquisition, if it is
associated with having more sex with a regular
partner or more sex with a condom. In any case,
no difference was observed between the circum-
cised and uncircumcised men with regard to risky
sexual practices (including unprotected sexual
intercourse, recent sex with a casual sex partner,
and inconsistent condom use), and there was
a significant decrease in these behaviors in the
circumcision group from before circumcision
to after [2]. Additionally, the circumcised men
reported that condom use was easier after cir-
cumcision, and the proportion reporting this
increased over time. Continued HIV/STI evalu-
ation and counseling in HIV/STI risk reduction
remain critical as male circumcision is introduced
as an HIV prevention intervention.

This study has several limitations. We did not
have direct observation of sexual function, partner
reports, or physiologic or laboratory indicators of
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sexual dysfunction. While we assessed sexual dys-
function using questions similar to those used in
other large population-based surveys [41], we did
not use validated instruments, such as the Inter-
national Index of Erectile Function [46–48] or a
recently validated sexual quality of life question-
naire for use in men with premature ejaculation or
erectile dysfunction [49]. To translate and validate
these instruments would have entailed substantial
linguistic and cultural complexities. Although self-
reported symptoms of sexual dysfunction differ
from clinical diagnosis, self-report of erectile dys-
function correlates strongly (0.80) with urologic
examination results [50]. The prevalence of sexual
dysfunction is subject to the definition and period
of recall used [42,48]. Lack of validated instru-
ments may prove especially difficult in assessing
items such as premature ejaculation, increased
sensitivity, and the enhanced ease of reaching
orgasm reported in our study; the latter might be
another way of describing undesired premature
ejaculation. However, premature ejaculation was
not associated with increased penile sensitivity
(P = 0.293) or with ease of reaching orgasm
(P = 0.588). We did not have measures of diabetes,
vascular disease, stress, and mental or emotional
health. However, the young age of our population
and the active lifestyle of participants in this trial, as
well as medical screening for conditions contrain-
dicating surgery, make it likely that few cases of
sexual dysfunction resulted from chronic illnesses
or medication use. Stability of the male–female
relationship may influence the incidence of sexual
dysfunction. Although 94.6% of participants in the
circumcision group and 94.4% of participants in
the control group were not married or living with a
female partner, we did not have any other measure
of relationship stability. We did not evaluate homo-
sexual activities in our population, which might be
influenced by circumcision status [51]. Finally, men
who were excluded from randomization because
of medical indications for circumcision or genital
abnormalities might have had higher rates of sexual
dysfunction than the men enrolled in our trial.

Advantages of this study include the large
number of men randomly assigned to circumcision
evaluated against a control group prospectively;
use of thorough medical histories and physical
exams; use of global questions to assess multiple
aspects of sexual function; and extensive data on
sexual behavioral risks and STI diagnoses.

In summary, the circumcised men did not expe-
rience an increased risk of sexual dysfunction when
compared with the uncircumcised control men.

Among the circumcised men, penile sensitivity and
ability to reach orgasm increased. The similar
rates of sexual dysfunction between the circum-
cised and uncircumcised men suggest that integra-
tion of male circumcision into programs to reduce
HIV transmission will not have adverse effects on
male sexual function.
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