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Introduction
Circumcision has a wide array of potential
benefits over the lifetime of males, and relatively
few risks. Up to one in three males worldwide, if
not circumcised, may suffer a medical condition
caused by their foreskin [1–3]. In contrast, the
risks of the procedure itself are less than 1% in
infancy and less than 5% in older children and
adults. The benefits have been calculated by
some, to exceed risks by over 100 to one [1–3].
Figure 19.1 illustrates why the foreskin represents a risk to health.

Hygiene
Hygiene has always been a major reason for circumcision. It is well known that microorganisms
accumulate under the foreskin, and can foster
inflammatory processes leading to balanitis/balanoposthitis (see reviews: [1, 2] and discussed in
more detail in inflammatory dermatoses section
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below). Moreover, fimbriated bacteria can
migrate up the urethra to cause urinary tract
infections (UTIs), especially in infancy.
Smegma tends to accumulate under the foreskin. Smegma is secreted by Tyson’s glands and
contains neutral lipids, fatty acids, and sterol. Its
initial function is lubrication and protection of
the glans, but if it is not removed by regular washing it becomes mixed with epithelial cells and
infected by bacteria, forming solid aggregates.
The bacteria (especially Mycobacterium smegmatis) can produce an offensive odor accounting
for the common perception that smegma is
unclean [4]. The incidence of yeast fungi was
found in one study to be 44% in uncircumcised
boys and 18% in circumcised boys (ages 8 months
to 18 years; mean 6.4 years) [5]. A much lower
prevalence of penile candidiasis has also been
noted in circumcised men in Australian studies
[6–8]. In boys (mean age 5.8 years, range 0.01–
13) colonization of the glans penis by yeast was
12% just prior to circumcision and 1% 1 month
later [9]. The species found were Candida albicans (50%), Malasserzia furfur (40%), and
Malassezia sympodialis (10%).

Inflammatory Dermatoses
Lack of circumcision increases the risk of
inflammation of the glans (balanitis) and foreskin (posthitis). In boys the incidence in the
uncircumcised is twice as high as in those who
are circumcised [10, 11]. In men balanitis is
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(acute pyelonephritis
and renal damage)
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Ascending passage of bacteria
up urethra
Outer lining of prepuce
is impermeable, just as
shaft and glans
Increase in high-risk HPV types (that cause penile cancer),
HSV-2, syphilis, chancroid, Trichomonas vaginalis, thrush
Preputial sac:
• Moist and warm:
bacterial growth in pool of smegma
• Thrush
• Balanoposthitis
• Traps and transmits infectious innoculum: high-risk HPV
(that leads to cervical cancer), HSV-2, Trichomonas,
bacterial vaginosis, possibly chlamydia (that causes pelvic
inflammatory disease, ectopic pregnancy and infertility)
to the female sexual partner

Inner lining of prepuce
(and frenulum):
• Mucosal
• Lack of keratin
• Thin, easily torn
• Easily infected
• Extra surface area for infection
• Rich In HIV target cells, leads
to increase in HIV infection
Phimosis

Fig. 19.1 Anatomical relationship of foreskin to the main body of the penis, showing features that lead to increase in
infection risk, and the mode of infection by various microorganisms

seen in 11–13% of those not circumcised, but in
only 2% of those who are [12, 13]. In uncircumcised diabetic men, the incidence may be as high
as 35–40% [13]. In fact, in such men, whose
diabetes was previously undiagnosed, a new
case of balanoposthitis should alert the practitioner to test for diabetes. During balanoposthitis, the distal penis becomes red, painful, and
swollen, and is often accompanied by a purulent
discharge [14].
Other penile skin conditions higher in frequency or completely confined to uncircumcised
males include psoriasis, ones arising from penile
infections, lichen sclerosis, lichen planus, schorrheic dermatitis, plasma cell (Zoon) balanitis,
bowenoid papulosis, and nonspecific balanoposthitis [13, 15–17]. Mycobacterium smegmatis
has been implicated in Zoon balanitis [16], which
presents as erythrema (in 100%), swelling (in
91%), discharge (in 73%), dysuria (in 13%),
bleeding (in 2%) and ulceration (in 1%) [13].

Phimosis
Historically, protection against phimosis is one of
the best known benefits of circumcision. The
preputial constriction, in severe cases to a pinpoint, is an impediment to passing urine normally
and prevents retraction of the foreskin [18].
Chronic infection and inflammation in men with
phimosis may ultimately lead to them having a
higher risk of squamous cell carcinoma.
Severe phimosis can in some instances lead to
UTIs, localized skin infections, pain when passing urine, retention of urine, kidney stones, and
sexual dysfunction [19]. The prevalence of phimosis beyond childhood is approximately
10–30%. This includes “physiological” phimosis (see next paragraph) as well as pathological
phimosis. The most common cause of the latter
is balanitis xerotica obliterans (BXO) or lichen
sclerosus et atrophicus. It first presents in boys
aged 8–10 years [20] and in the UK it was seen
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Table 19.1 Prevalence of
phimosis in various studies
in different countries
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Location

Study group

Prevalence (%)

Reference

UK

5–13 year-olds

20

[26]

UK

Soldiers

14

[27]

New York

Men

9

[28]

Denmark

8 years old

8

[29]

Germany

Youths

9

[30]

Germany

Men

9

[31]

China

3–23 year-olds

12

[32]

China

7–10 year-olds

12

[33]

China

11–18 year-olds

7

[33]

Japan

Men

50

[34]

Japan

11–15 year-olds

23

[35]

Japan

13 year-olds

16

[36]

Taiwan

10–13 year-olds

37

[37]

Bali

Men

50

[38]

in 5% of uncircumcised boys aged under
18 years, and in 6% of uncircumcised boys aged
under 15 years [21, 22]. In a study involving men
aged 24–70 years with phimosis, lesions were
found on the foreskin and glans of 59%, foreskin
only in 23%, and glans only in 18% [23]. In
pediatric patients, 37% with severe phimosis had
lichen sclerosus [24]. Lichen sclerosus has been
found in 4–19% of all foreskins, and, in older
patients, progressive Lichen sclerosus or other
inflammatory changes lead to phimosis [25].
Phimosis in older men is found to be associated
with 44–85% of cases of penile cancer [19].
The rates of phimosis (mostly physiological)
reported in various studies vary by geography
and age, as depicted in Table 19.1.
In a large study in China of 10,421 males aged
0–18 years, apart from the statistics for phimosis
itself that are shown in Table 19.1, partial phimosis was seen in a further 20% of the 7–10 year
olds and in 9% of the 11–18 year olds [33].
Adhesions were apparent in 29% and 25%,
respectively, and a foreskin that could be retracted
normally was apparent in only 24% and 42% of
each respective age group. The circumcision rate
was 15% in the 7–10 year olds and 17% in the
11–18 year olds. Of all of these children, 13%
had undergone forced foreskin dilation in the

past, 77% of these forced retractions having been
performed prior to school age. Despite having
had this procedure carried out, in 13% the phimosis persisted and most of these had scar tissue on
the distal foreskin.

Urinary Tract Infections
The higher prevalence of UTIs in uncircumcised
boys was first noticed in a retrospective analysis
in 1982 when 95% of UTIs in boys aged 5 days to
8 months were found to be in those not circumcised [39]. In a series of prospective analyses
based on data mining, commencing the same year
[40], this was confirmed. In a subsequent study,
Wiswell and colleagues found that amongst 5,261
infants born at one US Army hospital, 4% of UTI
cases were in uncircumcised males, but in only
0.2% in those who were circumcised [41]. They
then went on to examine the records for 219,755
boys born in US Armed Forces hospitals from
1975 to 1979 and found an 11-fold higher incidence of UTIs in the uncircumcised [42]. Then in
1993, their study of infants born between 1985
and 1990 in US Army hospitals worldwide found
496 boys got UTI in their first year of life and
90% of these were uncircumcised [43]. Among
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the uncircumcised boys younger than 3 months,
23% had bacteremia caused by the same organism responsible for the UTI. The UTIs were,
moreover, recurrent in 19% of uncircumcised
boys, but in none of the circumcised [44].
A meta-analysis in 2005 noted 1,222 UTIs in
107,873 uncircumcised infants, that is, 1.1%, and
a summary OR for the protective effect of circumcision against UTI of 0.13 (95% CI 0.08–
0.20), that is, circumcision reduced UTI 7.7-fold
[45]. In Sweden (where infant circumcision is
rare), cumulative incidence of UTI was 2.2% by
age 2 years [46]. In a study of 2,000 boys circumcised by Plastibell in the first month of life and
1,000 uncircumcised infants, culture of urine
obtained by suprapubic bladder catheterization at
four time points (1.5, 3, 9, and 15 months) found
not one UTI in the circumcised group, but 2% of
the uncircumcised boys had a UTI [47]. A metaanalysis published in 2008 found that amongst
febrile male infants aged less than 3 months (the
age group with highest prevalence of UTI), UTI
was the cause of the fever in 20.1% of uncircumcised boys, but only in 2.4% of boys who were
circumcised [48]. “Low-risk” criteria were not
sufficiently reliable to exclude a serious bacterial
infection, which was seen in 19% of febrile neonates, 80% of these having a UTI [49]. The
authors recommended that all febrile infants be
hospitalized, undergo a full sepsis evaluation,
and receive i.v. antibiotics. By the age of 7 years,
2% of boys were confirmed as having had a UTI
and another 5% had probably had at least one
UTI [50]. In the “Pediatric Research in Office
Settings Febrile Infant Study” of 219 US practices, being uncircumcised was the strongest
multivariate predictor of UTI, with an odds ratio
of 11.6 (95% CI 5.9–22.6) [51].
Imaging studies have shown that 50–86% of
children with febrile UTI and presumed pyelonephritis had renal parenchymal defects [52], which
persist after treatment and these children may
have acquired renal defects. Nuclear scans following the treatment of UTI in febrile infants
noted scarring in 10–30% of cases [53]. Of those
with acute pyelonephritis, 36–52% will subsequently develop renal scarring [54–57]. In boys
with high-grade vesicoureteral reflex not only
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Fig. 19.2 Cumulative prevalence of urinary tract infections over the lifetime of circumcised and uncircumcised
males. (Kindly provided by J.H. Waskett, Manchester, UK,
from unpublished calculations based on the literature)

was UTI reduced by circumcision, but new permanent defects were halved [58].
The protective effect of circumcision against
UTIs continues into adulthood, with a 5.6-fold
higher rate of UTI in the uncircumcised having
been observed in a study in Seattle of men of
average 32 years, and matched for race, age, and
sexual activity [59]. Lifetime prevalence of UTI
was 13.7% in a large, nationally representative
US study of men aged 18–85+ years [60, 61].
Since overall rate of circumcision is 79% in the
USA [62], a meta-analysis of all studies has estimated that up to 24% of uncircumcised males,
compared with 8% of the circumcised will get a
UTI over their lifetime (Fig. 19.2). UTI is the
most costly (over $1 billion in men [60]) and
resource-intensive urological condition in the
USA, and involves 1.8 M physician visits
annually [63].
Much is now known about the bacteria and
other microorganisms that proliferate under the
foreskin (reviewed in [1, 2]). The fact that
fimbriated strains of the bacterium Escherichia
coli, which are pathogenic to the urinary tract and
pyelonephritogenic, have been shown to be capable of adhering to the foreskin satisfies one of the
criteria for causality [64–69].
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Common Sexually Transmitted
Infections
Syphilis, Chancroid, HSV-2,
Trichomonas, and Sexually Transmitted
Urethritis
Reports that circumcision could prevent sexually
transmitted infections (STIs) started with syphilis
in the mid-1800s [70], though since this involved
a comparison of Jews with gentiles the study was
not properly controlled. Reports of protection
against syphilis and other STIs have continued
over the years, including one in 1947 of 1,300
consecutive patients in a Canadian Army unit
that showed lack of circumcision to be associated
with a ninefold higher risk of syphilis and three
times higher gonorrhoea [71]. Many of these
studies have been reviewed [1, 2, 72].
A meta-analysis in 2006 of ulcerative STIs that
examined 26 research articles (from the USA, UK,
Australia, Africa, India, and Peru) found circumcision protected against syphilis (by 39%) and
chancroid (by 0–88%), but genital herpes (HSV-2)
was only 12% lower in circumcised men [73].
The partial prevention of ulcerative STIs is
now supported by data from randomized controlled trials (RCTs), regarded as the “gold standard” in epidemiology. An RCT in Uganda found
that the protective effect of circumcision against
genital ulcer disease was 48% [74]. Subsequently,
large RCTs have found lower genital herpes in
men in the circumcised arm of each trial. HSV-2
seroprevalence was 45% lower in a trial involving 2,974 men in South Africa [75] and was 30%
lower in an initial trial involving 6,396 men in
Uganda [76]. Further Ugandan data from two trials found HSV-2 to be 23% and 41% lower in the
men who had been circumcised [77]. But when
seroprevalence was examined, a longitudinal
study in New Zealand found no difference in
HSV-2 between circumcised and uncircumcised
men [78]. The twofold higher incidence of genital ulcer disease (GUD), including herpetic
lesions, in uncircumcised men led to suggestions
that circumcision may reduce the recurrence of
genital lesions arising from HSV-2 infection [79].
Circumcision also reduced recurrence of genital
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herpes by 20-fold and prolonged the interval
between bouts [80].
An added benefit of circumcision in reducing
HSV-2 is that it should also contribute to a lowering of HIV infection [79], even though the latter
appeared independent of HSV-2 serostatus [75].
A synergy between HIV and HSV-2 infections
has also been reported by the latter group of
researchers [81]. In that study, conducted in South
Africa, HSV-2 infection per sex act was 0.013 in
uncircumcised men, compared with 0.0074 in
circumcised men (RR 0.56; P = 0.005) [81].
HSV-2 suppressive therapy failed to decrease
HIV acquisition, as seen in a RCT of female
Tanzanian workers, and in a RCT that included
women in Africa as well as MSM in Peru and the
USA [82]. The persistence and enrichment of
HIV receptor-positive inflammatory cells in biopsies from healed genital lesions caused by HSV-2
might explain why anti-HSV-2 therapy does not
reduce HIV acquisition [83].
In Black heterosexual men aged 18–25 years
who were attending an STI clinic in the USA,
HSV-1 seroprevalence was 2.8 times higher in
the uncircumcised [84]. HSV-2 seroprevalance
did not differ, however.
Circumcision alters the microbiome of the
penis [85]. The anoxic microenvironment under
the foreskin supports growth of pro-inflammatory
anaerobes capable of activating Langerhans cells.
These cells present HIV to CD4 cells in draining
lymph nodes. Circumcision reduces the anaerobic bacteria, and in so doing helps protect against
various STIs, including HIV.
In an RCT in South Africa, the prevalence of
gonorrhoea was only 9% lower in circumcised
men [86]. In this trial, Chlamydia was 42% lower
and Trichomonas vaginalis was 46% lower in the
men who had been circumcised. In an as-treated
analysis, T. vaginalis was 51% lower, with an
adjusted OR of 0.41 [86]. This explained why
women with circumcised male partners have
been found to be less at risk of T. vaginalis infection [87]. In the Kenyan RCT, however, circumcision did not show protection against either
gonorrhoea, Chlamydia or Trichomonas [88].
The data on gonorrhoea and Chlamydia are consistent with most earlier observational findings,
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and is to be expected because the preferred host
site for these bacterial STIs is the internal urethral cuboidal or columnar epithelium. In this
regard, although the Kenyan RCT data differed
from the South African RCT data for Chlamydia
and Trichomonas, the prevalence of Trichomonas
in the Kenyan study was lower than in other
African countries.
In men who have sex with men (MSM), a
Sydney study found that in those who were circumcised, syphilis was ten times lower in the
33% who only ever engaged in insertive anal
intercourse [89]. Similarly, a study of MSM in
Seattle, found diagnosis of syphilis to be 2.0
times higher in uncircumcised men, and was
completely absent from the 11% who said they
were insertive-only [90].

Penile Cancer and HPV Infection
A link between lack of circumcision and penile
cancer has been known for a very long time. A
report in 1932 noted that not one man with invasive penile cancer had been circumcised neonatally [91], and this was followed by similar
findings over the years [92]. In one, involving
213 cases in California, only 2 of 89 men with
invasive penile cancer had been circumcised in
infancy, and based on these data, the authors calculated that uncircumcised men had a 22 times
higher risk of this disease [93, 94].
The predicted lifetime risk of penile cancer for
an uncircumcised man is approximately 1 in 600
in the USA and 1 in 900 in Denmark [95]. It
accounts for less than 1% of all malignancies in
men in the USA and 0.1% of cancer deaths. The
5-year survival rate has been stated as approximately 50% [96] and others point to it being the
cause of death in 25–33% of cases [91, 95]. In
less-developed countries the rate can be much
higher. In Brazil, for example, penile cancer represents 2–6% of all male neoplasias, with 7% of
cases being in men aged less than 35 years, and
39% in men older than 66 years [97]. In Balinese
men, most of whom being Hindu, are not circumcised, penile carcinoma is the second most frequent carcinoma [38].
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In the 1970s, Harald Zur Hausen in Germany
identified a link between HPV infection and cervical cancer, and for this discovery he won the
Nobel Prize in 2008. HPV is highly infectious.
The transmission probability per heterosexual
partnership for the 14 common high-risk types
ranges from 45% to 94% [98]. The sexually
transmitted nature of genital HPV led to the
identification of oncogenic HPV types in penile
cancers (see review [99]).
In 2002, a large multination study that involved
sampling from the urethra and glans penis/coronal sulcus found HPV in 19.6% of 847 uncircumcised men, but only 5.5% of 292 circumcised
men (overall odds ratio after adjusting for potential confounding factors = 0.37) [100]. Two
Mexican studies are noteworthy: one involving
men attending vasectomy clinics found HPV to
be five times lower in those who were circumcised [101], and the other, involving healthy military men, found persistent HPV was ten times
lower in the circumcised [102].
The distribution of HPV on the penis is important to consider. A study in Hawaii in 2008 of
primarily heterosexual men found HPV infection
of the glans/coronal sulcus to be higher in uncircumcised men (46%) compared with circumcised
men (29%) [103]. The uncircumcised men were
2.5 times more likely to harbor oncogenic HPV
types and 3.6 times more likely to be infected
with multiple types. In the uncircumcised men,
HPV prevalence on the foreskin (44%) was comparable to that on the glans/corona beneath it.
A comparison of circumcised and uncircumcised
men found the difference between each in HPV
prevalence was greater for proximity to the tip of
the penis. In the uncircumcised high-risk HPV
was 5.3 times higher in the urethra, 1.6 times
higher on the glans/coronal sulcus and 1.8 times
higher on the shaft [103]. In the HIM study,
involving men in the USA, Mexico, and Brazil,
high-risk HPV types were lower in circumcised
men (OR 0.70), as were low-risk HPV types (OR
0.63) [104]. HPV prevalence ranged from 41%
on the shaft to 4.7% in semen [105]. In this study,
the strength of the association between circumcision and reduced HPV decreased with distance
from the prepuce/urethra. The adjusted OR was
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0.17 for the urethra, 0.44 for the glans/corona,
0.53 for the shaft, and there was no difference for
scrotum, peri-anal area, anal canal, and semen
[105]. In Kisumu, Kenya, high-risk HPV prevalence in 2,705 uncircumcised men aged
17–28 years was glans/coronal sulcus 31% and
shaft 12.3% (P < 0.0001) [106]. HPV16 was the
most common type, and 29% were infected with
more than one type. Not surprisingly, men with
HPV were also more likely to have other STI(s),
but genital warts were uncommon (1%).
A meta-analysis in 2009 of 14 studies, involving 5,880 circumcised and 4,257 uncircumcised
men, found circumcision to give 1.9-fold protection against high-risk HPV types (95% CI 0.33–
0.82) [107]. There was, however, little protection
against low-risk HPV types, which manifest as
visible warts and tend to occur on the shaft of the
penis, a site of infection less likely to be affected
by circumcision [107].
Data for two RCTs became available in 2009.
One of these, in Rakai, Uganda, found that at
24 months, high-risk HPV in swabs from the coronal sulcus of the penis was 35% lower in circumcised men (18%) compared to uncircumcised
(28%) [77]. When confining the analysis to samples certain to contain DNA, HPV was 45% lower
in the circumcised men. Protection against acquisition over the 24 months was 42% [108].
Circumcised men were, moreover, 65% less likely
to be infected by multiple high-risk HPV types.
Another RCT in Uganda found 33% lower acquisition of high-risk HPV over 2 years in the same
genital site [109]. Infection by multiple high-risk
HPVs was 55% lower, but there was no difference
in single infections. An RCT in South Africa
found a 34% lower prevalence of high-risk HPV
in urethral swabs from the circumcised group at
21 months after surgery [110]. The authors stated,
moreover, that owing to the fact that some men
would have already been infected with HPV
before inclusion in the trial, the true effect of circumcision would have been higher than this.
Sampling at the urethra rather than the glans, coronal sulcus or shaft might, moreover, have underestimated the efficacy of circumcision in
preventing HPV infection [111]. For HIV-positive
men, the RCT found 60% lower acquisition of
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new high-risk HPV in the men who received a circumcision [112]. High-risk, but not low-risk, HPV
is, moreover, associated with a 3.8-fold higher
HIV incidence [113]. High-risk HPV is more
likely to produce a persistent infection and, by
generating an immune response in basal epithelial
cells would cause recruitment of HIV target cells,
could increase cytokines which stimulate HIV
transcription and replication, and could increase
inflammation and immune activation, meaning a
causal mechanism is possible [113].
As mentioned above for HSV-2, seroprevalence of HPV was also found not to differ according to circumcision status in the same longitudinal
cohort of New Zealand men [114]. The explanation for this finding was revealed in another longitudinal study, this time in Tuscon, Arizona,
which found that circumcised men clear penile
oncogenic (but not non-oncogenic) HPV infections six times faster than uncircumcised men
[115]. Interestingly, men who had had 16 or more
lifetime sex partners were 4.9 times more likely
to clear oncogenic HPV infection. Perhaps their
immune system was better primed by years of
repeated exposure. Higher clearance from the
glans/coronal sulcus of circumcised men was
also seen in a Hawaiian study, being 41% for any
HPV, 64% for high-risk HPV, and 50% for HPV
types other than high-risk ones [116]. In Uganda,
an RCT found 39% higher clearance of high-risk
HPV over 2 years in HIV-negative men [109].
A parametric frailty model then showed clearance of different types was highly correlated, and
was 60% faster if a man was circumcised [117].
In men who were HIV-positive, although circumcision reduced the prevalence and acquisition of
high-risk HPV, it did not affect their ability to
clear the virus [112]. An editorial discussed these
findings [118].
Condoms were found in a US study in 2007 to
provide about 50% protection against oncogenic
HPV infection of men [119].
Another factor that might be involved is
smegma [120–123], possibly by causing chronic
inflammation and recurrent infections that lead to
preputial adhesions and phimosis [124, 125].
Chronic relapsing balanitis of bacterial,
mycotic, or viral origin might increase risk of

208

invasive penile cancer [126, 127]. A history of
balanitis has been reported in 45% of penile cancer patients compared with 8% of controls [94,
128]. Penile lichen sclerosus (BXO) is associated
with penile cancer (reviewed in [19]). Incidence
of BXO in penile carcinoma patients is 28–50%
[129–132]. HPV infection was 2.6 times higher
amongst patients with penile lichen sclerosus
[133]. Lichen sclerosus is not always associated
with the presence of HPV and it could be that
lichen sclerosus acts as a catalyst in the onset of
penile cancer [134]. Although oncogenic HPV is
higher in patients with genital lichen sclerosus
(17% vs. 9%), other data suggest that lichen sclerosis is a pre-neoplastic condition unrelated to
HPV infection (reviewed in [19]). A review in
2008 suggested that approximately half of penile
squamous cell carcinomas (which represent 95%
of penile neoplasms) are associated with lichen
sclerosus and half with HPV [17].
A co-carcinogenic role of recurrent HSV-2 in
penile cancer has also been suggested [135, 136].
There is no correlation between penile cancer
and frequency of bathing or method of cleaning
the anogenital area before or after sexual intercourse [124].
Invasive penile carcinoma is associated
strongly with a history of phimosis (adjusted
odds ratio = 16 in one study [124] and 11 in
another [137]). Such a history is seen in 45–85%
of men with penile cancer [97, 124, 128].
Phimosis causes dysplastic changes in the skin of
the preputial sac [125]. Although length of the
foreskin had been suggested as a factor, the evidence for this is weak [28]. In the latter study
52% of penile cancer cases with a long foreskin
had phimosis. Circumcision in early childhood,
by eliminating phimosis, may help prevent the
majority of penile cancer cases [137].

Prostate Cancer
Risk of prostate cancer has been found to correlate with a history of STIs [138–145], but the
causative agent remains unclear. Such infections
may establish in the prostate a state of chronic
active inflammation, which is associated with a
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variety of cancers [143]. Uncircumcised men
have a 1.6- to 2.0-fold higher incidence of prostate cancer [138, 146–148]. Because of the high
prevalence of prostate cancer, if the association
of the protective effect of circumcision were
confirmed, circumcision could provide substantial health and economic benefits [149].

HIV: The Virus Responsible for AIDS
Acquired immune deficiency syndrome (AIDS)
was first identified in the early 1980s. Unlike
other STIs, risk of transmission of the virus
responsible (HIV) during a single heterosexual
exposure is relatively low [150]. In 1988 a threefold higher rate of positivity for HIV was noted in
men in Nairobi who were uncircumcised [151].
In 1989, a further study in Nairobi examining a
wide array of variables found HIV prevalence to
be tenfold higher in uncircumcised men [152].
Higher HIV in uncircumcised men was reported
in the same year in the USA [153]. These early
reports were followed by an enormous number of
studies in sub-Saharan Africa and elsewhere.
A large systematic meta-analysis published in
2000 [154] that examined 27 studies, found that
21 had found risk to be lower in circumcised
men. In 15 studies that were adjusted for potential confounding factors, the association with circumcision was 0.42, that is, rate in uncircumcised
men was 2.4-fold higher. In high-risk men, the
protective effect was 3.7-fold.
The findings have now been confirmed by
three large RCTs involving thousands of men.
The first, in South Africa, was published in 2005
[155], and the other two, in Kenya and Uganda,
were published in 2007 [74, 156]. In each case,
so striking was the benefit of circumcision that
each trial was stopped by the monitoring boards
so that the control group could be offered circumcision without delay. “As-treated” analyses found
the protection to be 76% for the South African
trial and 61% for the other two. Follow-up of the
Kenyan trial has shown a rise in the protective
effect to 65% at 3.5 years [157]. A meta-analysis
of the RCT results indicated a similar protective
effect as seen in observational studies [158]. Over
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99% of the men were, moreover, “very satisfied”
with their circumcision. Only 1.5% [156] and
3.6% [74] experienced an adverse event and these
resolved quickly. In two of the trials there was,
moreover, no behavioral risk compensation after
circumcision [74, 156].
Circumcision also protects men who engage
in insertive-only anal sex with other men. This
was fivefold in a study in Soweto, Africa [159],
1.3- and 2.1-fold in Black and Latino men,
respectively, in the USA [160], and ninefold in a
study in Sydney, Australia [161]. A meta-analysis
of 18 studies found HIV was 29% lower in
insertive-only MSM [162]. It seems, not surprisingly, that it is only those MSM who are insertiveonly who are at lower risk of HIV infection [163].
Modeling by these authors in a resource-rich setting (Sydney, Australia) showed that circumcision of MSM, especially those who were
insertive-only, would be cost-effective for HIV
prevention, with one infection prevented for
every 118 circumcisions for men in the insertiveonly category [164].
The risk to women posed by a male infected
with HIV is 20% lower if he is circumcised,
according to a meta-analysis in 2009 [165]. Later,
a study involving seven sites in eastern Africa
found a 40% lower risk [166]. An analysis in
2010 found that circumcision provides a 46%
protective effect against male-to-female HIV
transmission [167]. One study found, moreover,
that protection of women is greatest for those
whose male partner was circumcised in childhood [168]. If an HIV-infected man gets circumcised and resumes sex before the wound heals
properly, the risk he poses to his female partner
is, not surprisingly, higher, by 49% [169].
In 2007, the World Health Organization [170]
and in 2009 the Cochrane review committee [171]
accepted the protective effect of circumcision
against HIV infection. Various cost-benefit analyses have pointed to the millions of lives and billions of dollars that will be saved by substantial
increases in circumcision [74, 172–185]. The
greatest cost-benefit in the long term will come
from universal neonatal male circumcision [186].
Neonatal circumcision for HIV prevention is also
cost-effective in the USA [187]. The Center for
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Disease Control & Prevention (CDC) has recognized the need to promote male circumcision for
HIV prevention in the USA and to inform parents
and physicians of its many benefits [188]. Ethical
analyses have concluded that it is unethical to
deny safe male circumcision services in high HIV
settings [189–192]. Cultural practices have been
seen as an impediment, but these do change, especially when there is a survival advantage [193].
The reason why the foreskin is an infection
risk is because it retracts up the shaft during an
erection, so exposing its thin, mucosal inner surface to HIV during sexual activity [194]. It then
traps the infectious inoculum when the penis
becomes flaccid again [152]. The mucosal inner
lining is only lightly keratinized [195–197] and is
rich in Langerhans cells [196]. Dendrites from
these project to just under the surface [195]. The
susceptibility of the inner lining to infection by
live, tagged HIV has been demonstrated in cultured tissue [196]. Internalization of HIV involves
the presence on Langerhans cells of the c-type
lectin, Langerin, which can bind HIV, internalize
it, and is then involved in its transport to regional
lymph nodes [198]. In the inner, but not the outer,
foreskin, TNF-a can activate Langerhans cells
and stimulatory cytokines cause an influx of
CD4+ T-cells into the epithelial layer [199]. The
higher permeability of the inner foreskin is associated with increased interaction of HIV target
cells with external factors, such as HIV. HIV can,
moreover, infect T-cells independently of
Langerhans cells [200]. HIV’s success in establishing a systemic infection might, nevertheless,
depend on its early interaction with Langerhans
cells [200, 201]. At low viral levels, Langerin is
able to clear HIV, shunting it to intracellular
granules for degradation, but this mechanism
becomes overwhelmed at higher viral loads [202,
203]. By confocal imaging microscopy and
mRNA quantification, abundant and superficially
present potential HIV target cells (CD3+ and
CD4+ T-cells, Langerhans cells, macrophages,
and submucosal dendritic cells) has provided
anatomical support for the protective effect of
circumcision [204]. There was no difference
between positive and negative HSV-2 serostatus.
In 2010, it was found that HIV infected cells, but
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not free HIV, form viral synapses with apical
foreskin keratinocytes, followed by rapid internalization by Langerhans cells in the inner foreskin within 1 h [197, 205]. The Langerhans cells
then formed conjugates with T-cells, thereby
transferring the HIV. The thick keratin layers in
the outer foreskin prevented infection [205]. The
two novel models established in these experiments led the authors to reject as artifacts earlier
claims that there is no difference in keratin thickness [205].
Ulcerative disease and tearing are more common in uncircumcised men, and add to the risk of
HIV entry [206]. A large 2-year RCT found
significantly lower penile coital injuries amongst
men in the circumcised arm of the trial, adjusted
odds ratio being 0.71 for soreness, 0.52 for
scratches/abrasions/cuts, and 0.62 for bleeding
[207]. HSV-2 infection increases HIV risk in men
and women by threefold [208]. Men with a higher
foreskin surface area are more likely to be infected
with HIV [209]. Inflammation of the epithelium
of the foreskin is another factor that can increase
infection risk and has been noted in 4.2% of men
with neither HIV nor HSV-2, 7.8% of men with
HSV-2 only, 19% of men with just HIV, and 32%
of men with both [210]. For stromal inflammation,
the figures were 14%, 30%, 33%, and 61%. Both
epithelial and stromal inflammations were more
common in men with smegma. Even in the
absence of visible lesions, the mucosal tissue can
show histological signs of inflammation [204].
Wetness under the foreskin is an indicator of poor
hygiene and is associated with a 40% increase in
risk of HIV infection [211]. A wet penis may
enhance attachment of infectious virions for longer, reduce healing after trauma, or may lead to
balanitis under the foreskin and consequent
micro-ulcerations [211].
Condoms, when always used, reduce HIV
infection by 80–90% [212]. Consistent condom
use remains unacceptably low, however [169,
213–223]. Even when made available widely, the
impact on HIV has been negligible [224]. A
review of ten studies from Africa showed there
was no association between condom use and
reduced HIV infection [225, 226].
Opponents of circumcision have attempted to
deny these findings, but such arguments have
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been refuted in a 48-author commentary [227]. It
has been pointed out that “anti-circumcision
groups resemble other anti-science and anti-medicine extremists including AIDS denialists who
refute public health realities to maintain
entrenched belief systems” [228].

Prevention of Cervical Cancer in Women
Cervical cancer is ten times more common than
penile cancer. Based on observations such as the
rarity of this disease in nuns, but its frequent
occurrence in prostitutes, the role of a sexually
transmitted agent was long suspected (reviewed
by [14]). Moreover, because cervical cancer is
less common in populations with high male circumcision rates, a role for lack of circumcision
was long suspected.
In 1947, Plaut reported that smegma, found
under the foreskin, was capable of causing cervical cancer in mice [229], but the finding remains
equivocal [123]. Observational studies in human
populations that have implicated the uncircumcised male started in the early 1980s (see review:
[72]). In the mid-1980s, as a result of the work of
Zur Hausen in Germany, high-risk types of HPV,
transmitted during sexual intercourse, were
implicated as the causative agents in over 99% of
cervical cancer cases [230–232]. These were the
same agents responsible for penile intra-epithelial neoplasia (PIN), and in 1987 it was found that
women with cervical cancer were more likely to
have partners with PIN [233].
It was not until 2002 that strong evidence
emerged for a connection between cervical cancer and lack of male circumcision. This large,
well-designed, multinational study by the
International Agency for Research on Cancer and
published in the New England Journal of
Medicine found that monogamous women were
5.6 times more likely to have cervical cancer if
their partner was uncircumcised and had had six
or more sexual partners (adjusted odds ratio =
0.42) [100]. For women whose male partner had
an intermediate sexual behavior risk index, circumcision was also protective, although not as
strongly (odds ratio = 0.50). Penile HPV infection was associated with a fourfold increase in
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the risk of cervical HPV infection in the female
partner. Although prevalence in condom users
(0.83) and nonusers (0.67) differed little [100], a
subsequent study of university undergraduates
found HPV to be 70% lower in women whose
partners always used condoms [234].
In 2006, UNAIDS data from 117 developing
countries found a cervical cancer incidence of 35
per 100,000 women per year in 51 countries with
a low (<20%) circumcision prevalence compared
to 20 per 100,000 women per year in 52 countries
with a high (>80%) circumcision prevalence
(P < 0.001) [235]. Of all factors examined, male
circumcision had the strongest association with
cervical cancer incidence.
A meta-analysis in 2009 of 14 studies up until
September 2007 (5 in the USA, 2 in Mexico, 2 in
Australia, and 1 each in South Korea, Denmark,
England, Kenya, and the multinational study in
Brazil, Columbia, Spain, Thailand, and the
Philippines referred to above) found that the risk
of cervical cancer in women whose male partner
had a high sexual behavior risk index was 5.5
times greater if the man was uncircumcised [107].
In Bali, where most men are not circumcised,
cervical carcinoma is the most frequent carcinoma in women [38].
HPV is very common amongst young women.
In recent years, a vaccine against 2 of the more
than 20 types of HPV that can cause cervical cancer (types 16 and 18) began being used, and since
HPV types 16 and 18 account for approximately
70% of cervical cancers, it could theoretically
prevent two-thirds of cervical cancers. A large,
randomized, placebo-controlled, double-blind
trial of women aged 16–24 years found, however,
that vaccination reduced the rate of cervical
lesions by only 20% over the 3 years of the study
[236]. Furthermore, HPV vaccination was found
to not be cost-effective, even under favorable
assumptions for vaccination programs [237].
Elimination of HPV 16 and 18 from the population might take 20–30 years. In the meantime, at
the population level, other oncogenic HPV types
not vaccinated against might take over and replace
these two types of HPV [238]. Participation has,
moreover, been impeded by concerns about promiscuity and by opposition from anti-immunization lobby groups, who point to the real, albeit
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rare, risks posed by vaccination. Given the high
cost of vaccinating all girls compared with the
lesser cost and possible higher overall protective
effect of universal male circumcision against the
many high-risk HPV types, circumcision would
appear to be a more logical and more cost-effective strategy. A bonus would, moreover, be to
protect against the other conditions seen more
commonly in uncircumcised males and their sexual partners.

Prevention of Breast Cancer in Women
In the past decade, ten studies have identified
high-risk HPVs in breast tumors [239, 240]. The
type(s) found were identical to those in the cervix
of each woman [241, 242]. The suggestion that
some breast cancers may involve a sexually transmitted agent [243] is supported by findings that
women with HPV-positive breast cancer are
significantly younger than those with HPVnegative breast cancer [244]. HPV can, moreover,
be found in the bloodstream of cervical cancer
patients [245] and male blood donors, attached to
blood cells [246]. But the actual virus responsible
remains to be identified conclusively. Other possible viruses include mouse mammary tumor
virus (MMTV) and Epstein-Barr virus (EBV)
[240]. Other than for HPV, a role for uncircumcised male partner(s) in any sexual transmission
will require further research.

Herpes Simplex Virus Type 2 in Women
In 2003, a history of sexual intercourse with an
uncircumcised man (ever) was reported to
increase a woman’s risk of infection by herpes
simplex virus type 2 (HSV-2) by 2.2-fold [247].
This study, in Pittsburgh, Pennsylvania, involved
1,207 women aged 18–30 years, whose overall
HSV-2 seroprevalence rate was 25%.

Chlamydia in Women
Chlamydia trachomatis, but not C. pneumoniae,
was found in 2005 to be 5.6 times more common
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in women whose male partner was uncircumcised
[248]. The group studied was the same multinational one referred to above for HPV. But a subsequent prospective study in two African
countries and Thailand found no significant difference [249]. The multinational study in 2005,
however, tested for antibodies to Chlamydia, so
providing data on lifetime exposure rather than
acute infection. The consequences of genital
Chlamydia infection include pelvic inflammatory
disease that may lead to infertility, ectopic pregnancy, and pelvic pain. Chlamydia is also a cofactor in HPV-induced cervical cancer and, in both
sexes, HIV transmission. In men, just as in
women, it can cause infertility, as well as prostatitis and urethral blockage.
To explain the findings it was suggested that
the prepuce, by trapping infected cervicovaginal
secretions for longer, would increase risk of
penile urethral infection and thereby transmission to the vagina during sex [248].

Bacterial Vaginosis and Trichomonas
in Women
Bacterial vaginosis (BV), previously termed
“Garnerella,” is one of the most common infections in women. Its epidemiology is similar to
that of established STIs [250] and is associated
with cervical intraepithelial neoplasia [251]. A
study in 2008 in Pittsburgh of women without
BV at enrolment, found that they were twice as
likely to develop this condition over the following year if their male partner was uncircumcised
[252]. Two earlier studies in the USA did not,
however, find an association, but these were small
and had limited power [253, 254]. An RCT in
Uganda found that bacterial vaginosis of any type
was 40% lower, and severe bacterial vaginosis
was 61% lower, in the wives of men in the circumcised arm of the trial [87]. It was suggested
that the foreskin of males could facilitate survival
of BV organisms, such as gram-negative anerobic bacteria, and make an uncircumcised male a
more efficient and more prolonged transmitter of
infection [87, 250]. Bacterial vaginosis has been
regarded recently as a “sexually enhanced dis-
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ease” rather than an STI, with male circumcision
being seen as protective [255].
A study in 2009 of cervical swabs collected
in a suburban STI clinic in Sydney found the following microorganisms: Trichomonas vaginalis
(3.4%), HSV-1 (2.6%), HSV-2 (0.8%), cytomegalovirus (6.0%), Epstein-Barr virus (2.6%),
enterovirus (2.1%), varicella-zoster virus (VZV;
0.4%), Ureaplasma parvum (57%), Ureaplasma
urealyticum (6.1%), Mycoplasma genitalium (1.3%), Mycoplasma hominis (13.7%),
Chlamydia trachomatis (0.4%), and group B
streptococci (0.4%) [256]. In 2010, the entire
micobiome under the foreskin was determined.
This identified organisms that would cause bacterial vaginosis, including Anaerococcus spp.,
Finegoldia spp., Peptoniphilus spp., and Prevotella spp. [85].
The RCT in Uganda referred to above also
demonstrated 48% lower T. vaginalis and 22%
lower genital ulceration in women whose male
partner was in the circumcised arm of the trial
[87]. It was suggested that the moist nature of the
subpreputial space might enhance the survival of
Trichomonas.

Effect on Sexual Function, Sensation,
Sensitivity, and Satisfaction
The foreskin, just as the rest of the penis, contains sensory nerve receptors. There is, however,
no credible scientific evidence that the extra complement of these in uncircumcised men leads to
greater sexual pleasure or that circumcision
reduces the latter. As to sensitivity, a diminution
is desired by many men (and their sexual partners) in order to prevent premature ejaculation
and prolong intercourse [257]. Sexual sensation
is mediated by a specific class of nerve endings,
genital corpuscles, and these are not present in
the foreskin [258].
The first scientific study to address the question of penile sensitivity was carried out by
Masters and Johnson, who undertook clinical and
neurological testing of the ventral and dorsal surfaces, as well as the glans, and detected no difference between circumcised and uncircumcised
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men [259]. Sexual pleasure also appeared to be
similar.
In 1997, the National Health and Social Life
Survey (NHSLS) of 1,410 men in the USA found
that uncircumcised men were more likely to
experience sexual dysfunctions, especially with
age [260]. This was slight at younger ages, but
later in life included finding it twice as difficult to
achieve or maintain an erection. The survey discovered that circumcised men engaged in a more
elaborate set of sexual practices, and their female
partners tended to prefer the esthetics of a circumcised penis over an uncircumcised one. The
circumcised men received more fellatio and masturbated more.
Greater sexual dysfunction with age was also
noted in a telephone-based survey of 10,173 men
in Australia in 2006, this being greatest in men
over 50, in whom 27% of uncircumcised, but
only 15% of circumcised, men reported difficulty
maintaining an erection [7]. Physical pain during
intercourse was also less common among circumcised men. A later, smaller survey by this
group found no difference in erectile problems
[8]. The uncircumcised men were, however, more
likely to worry that their penis looked unattractive. Both of these surveys have serious shortcomings in breadth, design, and the validity of
conclusions reached [261, 262].
Two US studies published in 2002 both found
similar or greater sexual satisfaction in men after
circumcision as adults [263, 264]. In the smaller
survey [263] there was no difference in sexual
drive, erection, ejaculation, problem assessment,
or satisfaction compared with what the men
recalled sex being like prior to foreskin removal.
Penile sensitivity was the same. This paper stated
that their study was prompted by reports by proponents of “foreskin restoration,” in particular
the “disparity between the mythology and medical reality of circumcision regarding male sexuality” [263]. In the other study [264], 62% said they
were satisfied with having been circumcised and
liked their new look, with 50% reporting benefits.
Penile sensitivity, although not tested directly,
was thought by some of the men in this study to
be slightly lower (but not statistically so), which
may have contributed to their claims of better
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sex. Although there was no change in sexual
activity, some of the men thought erectile function was slightly less (category scores: 12.3 vs.
11.1, P = 0.05), which is the opposite of the very
much larger NHLS referred to above [260]. As in
the latter, oral sex became more frequent, but
there was no change in anal sex or masturbation
[264]. Their partners were also more likely to initiate sex with the men after they had been
circumcised.
Men circumcised for nonmedical reasons in
Turkey exhibited increased ejaculatory latency time,
which was considered by the men as an advantage
in that they could prolong intercourse [265].
A study involving a battery of quantitative
somatosensory tests to evaluate the spectrum of
small to large axon nerve fiber function found no
difference in sensitivity of the glans penis between
43 uncircumcised and 36 neonatally circumcised
US men [266]. The authors controlled, moreover,
for factors that can alter neurologic testing
(age, erectile function status, diabetes, and
hypertension).
A study in London of 150 men aged
18–60 years circumcised for benign disease
found identical erectile dysfunction scores before
and after circumcision [267]. There was no
change in libido for 74%; 69% had less pain during intercourse, and 44% of the men, and 38% of
the partners thought appearance was better after
circumcision. Sensation improved in 38%, was
unchanged in 44%, and was worse in 18%.
Overall, 61% were pleased and 17% were not,
that is, 3.5 times more were happy with their
circumcision.
Intravaginal ejaculatory latency time (IVELT;
the time from start of vaginal intromission to start
of intravaginal ejaculation, recorded by stopwatch and paper diary) in 500 couples, was found
to be 6.7 min (range 0.7–44.1) in circumcised
men and 6.0 min (0.5–37.4) in those not circumcised [268]. The data were similar for the
Netherlands, UK, Spain, and the USA, but in
Turkey was 3.7 min (range 0.9–30.4). IVELT
decreased significantly with age, being 6.5 min in
men aged 18–30 years compared with 4.3 min in
men over 51 years (P < 0.0001). The data were
not affected by condom use. The researchers
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subsequently repeated the study using a blinded
timer device (to reduce any bias) in a different set
of 474 men (mean age 38.5 ± 11.4 SD) from the
same countries [269]. In circumcised men
(excluding Turkey) mean IVELT was 10.3 min
(±9.3 SD; range 0.6–52.7) and in uncircumcised
men was 8.8 min (±6.9 SD; range 0.3–38.6)
(P = 0.13). Median was 7.2 and 6.0, respectively
(excluding Turkey: 4.4 min). Alcohol users had a
higher mean IELT than nonusers (9.0 vs. 7.3;
P = 0.002). But there was no difference for condom users and nonusers (7.7 vs. 9.0), nor age
group (8.2, 9.2, and 7.3 for 18–30, 31–50, and
>51 years), and the number of sexual events did
not decrease with age category. Erectile dysfunction was 37%, 34%, and 40% in the respective
age categories. The men’s own estimates of
IVELT were 31% higher than the actual recorded
values. One-third had an IVELT (averaging
4.9 min) that was shorter than what they would
have liked and two-thirds of these were willing to
take medication to remedy this.
Age of childhood circumcision had no effect
on overall sexual function in men aged
22–44 years (mean 30) in Turkey [270]. Since all
men are circumcised in this Muslim country there
was no control group of uncircumcised men to
compare with. Of the seven areas of sexual function examined, the only difference was higher
avoidance seen in those circumcised between
ages 0–2 years compared to the 3–5 years and
6–12 years age groups [270]. But had they corrected for small sample size, the significance of
this difference would have disappeared.
The quality of the evidence was elevated by
the publication of RCT data in 2008. Amongst
4,456 sexually experienced men aged 15–49 years,
a trial in Uganda found no difference in sexual
satisfaction or clinically significant function
between the 2,210 randomized to receive circumcision and the 2,246 who remained uncircumcised over the 2 years of the trial [271]. At
6 months (i.e., the earliest time examined after
the procedure), difficulty with penetration was
noted in 1.4% of circumcised men and 0.6% of
uncircumcised men; pain on intercourse was
0.6% circumcised and 1.2% uncircumcised. And
at 12 months and 24 months these were all identical between each group. Sexual satisfaction also
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did not differ statistically – in circumcised men
being 98.5% at enrolment and 98.4% at 2 years,
and in uncircumcised men being 98.0% and
99.4%, respectively. The other trial, in Kenya,
found that at 24 months, 64.0% of the circumcised men reported that their penis was “much
more sensitive” and 54.5% rated their ease of
reaching orgasm as “much more” [271, 272]. A
large and increasing proportion of the men
reported having sex more often compared to
before they were circumcised. Risky behavior
was decreased in the circumcised men and they
found it easier to apply a condom. Although
penile sensitivity was increased, this was not
associated with premature ejaculation, and it
seemed that, overall, the sexual experience for
these men was enhanced.
Sensory stimuli from the penis are transmitted
by the pudendal nerve. An objective measurement
for assessment of sexual satisfaction is, therefore,
penile pudendal evoked potential (PEP). In men
aged 18–27 years who underwent circumcision,
mean PEP latency was 42.0 ms before and 44.7 ms
after circumcision, the difference (2.76 ms) being
statistically significant [273]. The authors concluded that circumcision may contribute to sexual
satisfaction by prolonging PEP latency by 5%
and, thus, intercourse time. The study found,
moreover, that sexual function was not affected
adversely by circumcision.
Concerns about leaving too much mucosa during circumcision, for fear of later premature ejaculation (PE), appear unfounded. A study in Iran
found mucosal cuff length was 15.4 mm in men
with PE and 14.7 in men without PE [274]. In this
study, penis length was 121 and 130 mm in each
respective group. A Korean survey of 3,980 men
aged 20–59 years found no difference in premature ejaculation by circumcision status [275].
A study in 2007 claiming higher sensitivity of
the uncircumcised penis has often been cited by
opponents of circumcision. This involved men in
the San Francisco Bay Area and was conducted
by anti-circumcision identities with funding
from National Organization of Circumcision
Information Resource Centers (NOCIRC) [276].
It measured “fine-touch pressure thresholds” at
19 locations on the uncircumcised and 11 on the
circumcised penis, finding a difference of
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borderline significance (P = 0.03) for the orifice
rim. After Bonferroni correction by critics of the
study, to eliminate false positives arising from the
multiple testing involved, this single statistical
difference disappeared [277]. The study contained, moreover, serious design flaws: it listed
subjects in Methods who were unaccounted for
in Results, contained biased statements, and demonstrated other omissions that cause it to lack
credibility [277].
Perhaps the most important parameter is, however, sensation of the penis during arousal. This
was tested in a Montreal study using thermal
imaging of the penis. It found no difference
between circumcised and uncircumcised men
aged 18–45 years (mean age 24) [278]. More circumcised participants reported an increase in
their level of arousal, while more uncircumcised
men reported being unaffected by the erotic stimulus (a movie). Sensitivity to touch on the forearm as compared to the glans penis or shaft
decreased during arousal in both groups, as would
be required for penetration.
Women’s attitudes are also noteworthy. In the
USA, a large majority of women preferred the
circumcised penis for sexual activity [279]. In
this survey, 90% said it looked “sexier,” 85% said
it felt nicer to touch, and 55% said it smelled
more pleasant. Even women who had only ever
had uncircumcised partner(s), preferred the
appearance of the circumcised penis. Only 2%
preferred an uncircumcised penis for fellatio,
with 82% preferring the circumcised variety.
Preference for intercourse was 71% for the circumcised penis, compared with 6% for the uncircumcised. Manual stimulation was 75% versus
5%, and visual appeal was 76% versus 4%. A
similar preference by women for the circumcised
penis was noted in Australian magazine survey
by Badger [280, 281]. Women’s attitudes were
also examined in one of the RCTs in Africa, with
the overwhelming majority (97%) reporting
either no change (57%) or improved (40%)
sexual satisfaction after their male partner had
been circumcised [282].
Thus, research has revealed that there are no
adverse effects of circumcision, there being little
or no difference in sensation during arousal,
nor sensitivity of the flaccid penis between
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circumcised and uncircumcised men. Function is
no lower and could on average be superior in circumcised men. Satisfaction is very high amongst
both men after having been circumcised and their
sexual partners. For many men the sexual experience is enhanced after circumcision, the shaft of
the penis making closer contact with the walls of
the vagina during intercourse.

Rates of Circumcision
Globally, 30% [283] (Fig. 19.3) to 34% (Waskett,
Manchester, UK, unpublished) of males are circumcised. The biggest proportion of male circumcisions in the world are a consequence of
Islamic tradition or Judaic religious reasons,
which are largely immutable. But in the USA, in
particular, health reasons and family tradition are
the main drivers. Here we discuss recent trends,
particularly in countries having a predominantly
Anglo-Celtic heritage.

Higher Circumcision Rates in Upper
Echelon of Society
Socioeconomic stratification is seen in the USA,
with the National Health and Lifestyle Survey
finding higher circumcision rates among whites
and the better-educated [260]. Rates differed little
between Christian denominations. In the National
Health and Nutrition Examination Survey
(NHANES) of 1999–2004, for those born in the
1970s circumcision rate was 96% in men with an
annual household income of greater than
US$55,000, 92% for income US$35,000–54,999,
and 84% in those below the poverty level [62].
For those born in the 1980s, the corresponding
rates were 85%, 85%, and 75%, respectively.
This has been the situation in Australia too, where
the higher socioeconomic-educated groups in
society have higher rates of circumcision [7, 8].
And in the UK, a corresponding class distinction
accompanies circumcision practice [284].
In the USA, the withdrawal of Medicaid for
circumcision services by 16 states has had a
negative impact on the poor [285, 286]. Policy by
state health departments is driven in part by
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Prevalence
No data
<20%
20–80%
>80%
Source data: DHS and other data

Fig. 19.3 Global circumcision rates in different countries (Kindly provided by the World Health Organization via Kim E.Y. Dickson, with assistance from Helen

A. Weiss, London School of Tropical Medicine and
Hygiene) (Source data: DHS and other data)

American Academy of Pediatrics (AAP) policies.
As the AAP policy becomes more positive one
would anticipate this disadvantage to be reversed.
Thus, in English-speaking countries of AngloCeltic heritage, the upper echelon tend to be
circumcised.

Reasons Why Parents Choose to Have
Their Boys Circumcised

Sexual Initiation and Sexuality Do Not
Differ by Circumcision Status
In the NHANES survey, sexual initiation occurred
at the same age (16.7 and 16.9 years) in uncircumcised and circumcised men [62]. The proportion who had ever had a male partner was also
similar (3.4% and 4.9%, respectively). Median
number of lifetime sex partners was 5.8 in uncircumcised and 7.0 in circumcised men, a difference that disappeared after stratification by race/
ethnicity [62].

Although the range, quality, and quantity of medical information on the benefits of circumcision
has increased over the years, the reasons given by
parents for having their infant boys circumcised
have changed little. A survey of new mothers in
the USA in 1988 found hygiene and appearance
were the two major reasons for choosing to have
their newborn son circumcised [279]. Similarly, a
Canadian survey found the reasons mothers gave
for getting their infant boys circumcised were
health or hygiene (44%); to be like their father,
siblings, or peers (36%); religion (17%); and
other reasons (3%) [287]. Further analysis of the
data in this survey shows a strong, significant
(P = 0.013) positive correlation between the
mother saying she received enough information
about circumcision and the circumcision rates
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(Waskett, Manchester, UK, unpublished). A survey in 2007 in Melbourne, Australia, of parents
who were having their sons circumcised found
that the most common reason was hygiene (96%),
followed by family tradition (57%), medical
benefit (36%) and aesthetics, with 14% believing
it improved sexual performance/enjoyment as an
adult, and looked better to women [288]. The
most common concern was pain (79%), apparently not realizing that circumcision can be painfree with local anesthetic as is now recommended
by the Royal Australasian College of Physicians
(RACP) and AAP. A survey in Mysore, India, of
women, 78% of whom were Hindus (who traditionally do not embrace circumcision), 18% were
Muslims (who do) and 4% Christians, found that
after they were informed actively about the risks
and benefits of male circumcision, 81% said they
would definitely have their boy(s) circumcised if
the procedure were offered in a safe hospital setting, free of charge, and 7% said they would
probably get it done, with only 1% saying they
would not have their boys circumcised [289].
One of the major developments in recent
decades is recognition that infants do feel pain,
which has led to local analgesia being recommended. General anesthesia, although recommended by some pediatric bodies is ill-advised,
as this carries risks, including those of neuronal
damage [290].

Policy Statements and Influence
on Rate
In the early 1970s, promotion of infant bonding
became popular, and ways of reducing discomfort in newborns were advocated, leading some
middle-class families on the East and West coast
of the USA to no longer get their boys circumcised. Another factor was a statement by the AAP
Committee for the Newborn that there are “no
valid medical indications for circumcision” [291].
A slight decline in circumcision ensued. The
folly of this trend became evident as a result of
research in the years that followed. The research
through the 1980s and beyond that showed
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benefits of circumcision might explain why circumcision rate rose again between 1988 and 2000
in the USA [292, 293]. Interestingly, a study
published in 2007 repudiated the 1970s thinking
about disruption of infant bonding [294]. This
detailed longitudinal study in New Zealand found
no adverse effect on breast-feeding outcomes or
cognitive ability after comparing a wide range of
variables between boys who were circumcised
soon after birth in 1974 and those who were not
[294]. In the USA today, 86% of parents favor
infant male circumcision, those who do not are
more likely to be Hispanic [295].
The exact rate of infant circumcision in the
USA today is not known precisely owing to lack
of universal record keeping, but an analysis by
J.H. Waskett and B.J. Morris (2010, unpublished)
has found the rate to be steady and high. More
reliable data are available for adult males, the rate
being 88% in whites of Anglo-Celtic extraction,
73% in Blacks, and 43% in Hispanics [105, 296].
In the UK, circumcision rate increased after
World War I, just as it did in the USA, but in the
mid-1930s it began to decline toward the current
overall rate of less than 15% (Waskett and Morris,
2010, unpublished). This fall preceded the adoption
by Britain of a nationalized health-care system in
1948, when procedures for which cost was considered to exceed benefit were removed. Circumcision
also declined rapidly across Europe after a (misguided) paper by Gairdner in 1949 [26].
Circumcision was fairly much routine in
Australia and Canada until the early 1970s, when
a similar fall took place in response to statements
by the pediatric bodies in each country [297,
298]. These followed the 1971 pronouncement
by the AAP referred to above. In Australia, a telephone survey in 2001–2002 of 10,173 men aged
16–59 years found 69% of those born in Australia
are circumcised [7]. However, the rate in those
aged 16–20 years was only 32%, leading to public health concerns and a call to increase circumcision [261]. Most of the men in this survey had
been circumcised in infancy. A later survey in
2005 by the Richters group found circumcision
rates of 62–66% for ages 30 through 64 years, but
rate was only 35% in 20–29 year olds, and 27%
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in those aged 16–19 years [8]. A rate of 66% was
found amongst 1,427 homosexual men in Sydney
in whom circumcision status was confirmed by
clinical examination [299]. For boys aged less
than 6 months, the Medicare data show a rise in
rate from 10.6% in 1994 to 12.7% in 2004 [300]
and then to 18% by 2010 [301]. Medicare data
relate to claims and are, thus, underestimates.
In 1975, the AAP statement in the USA was
modified to “no absolute valid…” [302], which
remained in the 1983 statement, but in 1989 it
changed significantly to “New evidence has suggested possible medical benefits” [303]. In its
1999 statement, however, the AAP offered a neutral stance [304]. Although the literature review
the AAP conducted was academically weak, it
did, nevertheless, mention a vast array of benefits.
The major flaw of this document was that it fell
short of recommending circumcision, which it
would have, had it been based on a more balanced
literature survey. This may have been quite understandable, given medico-legal worries in the face
of very hostile, politically active anti-circumcision
lobby groups. In a joint response, the Chair of the
1989 AAP Taskforce on Circumcision, Edgar
Schoen, M.D., and others more expert than those
on the 1999 Taskforce, rebutted the 1999 statement [93, 305]. Others also leveled valid criticisms
[306, 307]. But surprisingly, in 2005 the AAP
reaffirmed its 1999 policy [308], in effect suppressing all of the very strong affirmative evidence
published since its 1999 statement. Schoen condemned the AAP for ignoring the 7 years of extensive research findings since 1998 [309]. Further to
this, in 2007, when challenged by Schoen [310], a
Section Editor of the major journal in the field,
Pediatrics, called for the AAP to reassess its position in the light of new data [311].
This review is now in progress and news media
statements in 2009 and early 2012 suggest that
the AAP will move from a neutral to a positive
stance, supported by the CDC, that has weighed
in on the debate as a result primarily of concern
about higher risk of HIV infection in uncircumcised men during heterosexual and insertive
homosexual intercourse [188]. In January 2010, a
respected pediatric journal published a call for the
AAP to advocate neonatal circumcision [168],
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and this was supported by an editorial commentary by a member of the AAP committee [312]. In
that issue, the journal published a brochure for
parents that listed health benefits and stated that
risks of the procedure were rare and minor [313].
The most recent statement by the Canadian
Paediatric Society was in 1996 [314], and by the
Royal Australasian College of Physicians (RACP),
Division of Paediatrics and Child Health was in
2010 [315]. Although these provide information
on the benefits and possibility of rare or minor
risks, they too suffered from falling short of drawing the obvious evidence-based conclusion that
circumcision is the best choice for lifetime health
and sexual well-being. The previous (2004) RACP
statement [316] was, in fact, the subject of a damning peer-reviewed critique that demonstrated that
it was ideology-based rather than evidence-based
[3]. A new, more diverse committee was then
formed in 2006, although its chair, once again a
pediatrician, has demonstrated in news media
comments, placement on the RACP website of an
unauthorized statement, and in resistance to recommendations in peer-review of drafts leading up
to the final policy statement being released in Sep
2010 considerable resistance to advocating infant
circumcision. During this period there was considerable acrimony both within and outside the
committee, demonstrating the extremes of emotion that can override sensible implementation of
medical evidence attesting to the net benefits of
circumcision, especially when performed in
infancy when it is lower risk and much simpler to
do. The policy that emerged in 2010 can, like its
predecessors, be criticized severely for its biased,
inaccurate, unscholarly, ideological stance and
lack of adherence to evidence-based medicine in
reviewing the literature. It led to a petition
denouncing it by over 50 professional experts,
including Fellows of the RACP and related bodies. A devastating critique in an official journal of
the RACP was published in 2012 [316a].
The British Medical Association (BMA) has
never made an attempt to review the medical literature on circumcision, producing instead a
pompous, paternalistic, and legalistic statement
in 2003 [317, 318]. In 2006, it produced a document that recognized the “spectrum of views
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within the BMA’s membership,” stating that the
“BMA has no policy,” and “the BMA believes
that parents should be entitled to make choices
about how best to promote their children’s interests” subject to limitations imposed by society
[319]. In 2007, the British Medical Journal (BMJ,
the official journal of the BMA) published two
short “head-to-head” opposing commentaries,
one consisting of emotive, legalistic arguments
opposing circumcision [320] and the other, by an
Editorial staffer, giving a sensible, balanced overview of the many benefits and why “it is far better
to help parents to find a competent operator” than
comply with the BMA guidelines and make it
difficult for them [321]. An article in that issue on
medical indications for circumcision distorted
and downplayed the benefits by selectively citing
publications that supported the negative agenda
of its author [322]. It seemed, nevertheless, that
at long last the BMA, via the BMJ, had begun to
address the issues.
The American Urological Association (AUA)
has produced statements that are in keeping with
the medical evidence, concluding, in 2007, that
“circumcision should be presented as an option
for health benefits” [323].
In March 2007 the WHO and UNAIDS
endorsed circumcision for HIV/AIDS prevention
[170] and in 2008 released an extensive document listing the vast array of benefits [324].
Charitable bodies and governments have provided funding to increase circumcision in subSaharan Africa, and in 2010, the AUA formed a
task force to assist in the rollout.
By and large, the statements of most of these
professional bodies have tended to recommend
that medical practitioners inform parents fully
of the benefits and minor, rare risks associated
with having their male children circumcised.
Publicly most give the impression that the
benefits and harms are very evenly balanced.
Indeed, professional bodies have carefully
avoided taking sides in the polarized debate, by
making noncommittal guidelines and leaving it
to the medical practitioner to discuss the matter
with the parents [325].
While such bland tolerance has accommodated a broad range of strong and conflicting
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opinions, the medical profession is today faced
with a growing knowledge base that indicates a
wide range of health benefits of circumcision and
that these exceed any risks, meaning that the time
is fast approaching when affirmative statements
cannot be avoided [309, 325–328].
Dr Susan Blank, chair of the 2008–2012 AAP
Task Force on Circumcision said on ABC News
that the Academy noticed some “really very compelling data” and that “it was time to look at the full
body of literature and see what is out there.” On
August 24, 2009 the CDC in the USA announced
that it was considering the promotion of routine
infant male circumcision for disease prevention.
Coinciding with this, Dr Michael Brady, a consultant for the AAP said “The academy is revising its
guidelines … and is likely to do away with the neutral tone in favor of a more encouraging policy stating that circumcision has health benefits even
beyond HIV prevention, like reducing urinary tract
infections for baby boys” [329].
To quote Professor Roger Short: “If we believe
in evidence-based medicine, then there can be no
debate about male circumcision; it has become a
desirable option for the whole world” [330].
The first evidence-based policy statement on
infant male circumcision, prepared on behalf of
the Circumcision Foundation of Australia, was
published in 2012 [331]. Other affirmative
evidence-based statements, by the Centers for
Disease Control and Prevention and the American
Academy of Pediatrics, are anticipated in 2012.
The important issue of what is the best age to circumcise has now been addressed by way of a
detailed evaluation of the literature [332], finding
in favor of infancy.

Conclusion
After a decrease in rate in recent decades, infant
male circumcision is rising worldwide. Table 19.2
assembles all of the common risks posed by not
circumcising an infant and compares these with
the risks inherent in medical circumcision itself,
which is the only consideration needed, given
that infant circumcision confers virtually no longterm harm to the male.
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Table 19.2 The risk of acquiring various medical conditions is more common in uncircumcised males
Condition
Fold increase NNT
Risks for not circumcising
Urinary tract infection
10
50
(infants)
Urinary tract infections
5
3
(lifetime)
Pyelonephritis 5 (infants)
10
100
With concurrent
1,000
bacteraemia
Childhood hypertension
1,500
End-stage renal disease
13,000
Candidiasis
2
10
Prostate cancer
1.5–2
6
Balanitis
3
10
Phimosis
Infinite
10
High-risk HPV
5
5
Genital herpes (HSV-2)
1.3
10
Syphilis
3
200
HIV infection
3–8
1,000
Penile cancer
>20
1,000
In female partner:
Cervical cancer
4
Chlamydia
4
HSV-2
2
Bacterial vaginosis
2
Note: Thus risk of developing a condition requiring
medical attention is over 1 in 3
Risks associated with
medical circumcision in
infancy
Local bruising at site of
injection of local anaesthetic (if dorsal penile nerve
block used)
Infection, local
Infection, systemic
Excessive bleeding
Need for repeat surgery (if
skin bridges or too little
prepuce removed)
Loss of penis

Proportion

NNH

0.25a

4

0.002
0.0002
0.001
0.001

600
4,000
1,000
1,000

Close to 0

One
million
Virtually
zero
Zero

Death

0

Loss of penile sensitivity

0

Note: Thus risk of an easily-treatable condition = 1 in
500 and of a true complication = 1 in 5,000

Table 19.2 (continued)
Values are based on statistics for USA (see [3] for refs
used for source data
The fold increase in risks is shown relative to number
needed to treat (NNT) to prevent that condition. Also
shown are risks of the procedure itself, including number
needed to harm (NNH)
NNT number needed to treat – i.e., approximate number of
males who need to be circumcised to prevent one case of
each condition associated with lack of circumcision, NNH
number needed to harm, i.e., number that need to be circumcised to see one of each particular (mostly minor)
adverse effect
aThe minor bruising (from this method only) disappears
naturally without any need for medical intervention, so is
no included in overall calculation of easily-treatable risks
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