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Effects of circumcision on male sexual functions:
a systematic review and meta-analysis

Ye Tian"*, Wei Liu>*, Jian-Zhong Wangl, Romel Wazir', Xuan Yue' and Kun-Jie Wang1

This meta-analysis was performed to assess sexual functions following adult male circumcision. We searched the Cochrane Central
Register of Controlled Trials, PUBMED, EMBASE, the Cochrane Database of Systematic Review and Web of Science from their
inception until January 2013 to identify all eligible studies that reported on men’s sexual function after circumcision. The Cochrane
Collaboration’s RevMan 5.2 software was employed for data analysis, and the fixed or the random effect model was selected depending
on the proportion of heterogeneity. We identified 10 studies, which described a total of 9317 circumcised and 9423 uncircumcised
men who were evaluated for the association of circumcision with male sexual function. There were no significant differences in sexual
desire (odds ratio (OR): 0.99; 95% confidence interval (Cl): 0.92-1.06), dyspareunia (OR: 1.12; 95% Cl: 0.52-2.44), premature
ejaculation (OR: 1.13; 95% CI: 0.83-1.54), ejaculation latency time (OR: 1.33; 95% CI: 0.69-1.97), erectile dysfunctions (OR:
0.90; 95% CI: 0.65-1.25) and orgasm difficulties (OR: 0.97; 95% Cl: 0.83-1.13). These findings suggest that circumcision is
unlikely to adversely affect male sexual functions. However, these results should be evaluated in light of the low quality of the existing
evidence and the significant heterogeneity across the various studies. Well-designed and prospective studies are required for a further

understanding of this topic.
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INTRODUCTION
Male circumcision is one of the most commonly performed surgical
procedures in the world. Globally, an estimated one-third of males are
circumcised for religious, cultural, medical, personal preference and
several other reasons.' Circumcision is generally considered as a sim-
ple, rapid operation with efficacy for protection against HIV and other
sexually transmitted infections, as confirmed in numerous, high-
quality studies.”” Circumcision has been reported to adversely affect
sexual function;® however, the majority of studies, including high-
quality ones” " and ones with data arising from randomized con-
trolled trials (RCTs),"*'* show no difference or improvement in sex-
ual function, sensitivity and satisfaction after circumcision. All of the
data were considered by the American Academy of Pediatrics in for-
mulating its 2012 policy, which concluded that there were no adverse
effects on these parameters.'* Speculative assertions that the removal
of fine-touch neuroreceptors of the foreskin, reorganization/atrophy
of neural circuitry and keratinisation of the glans penis as a result of
circumcision might lower sensitivity and lead to sexual dysfunc-
tion®'>"'” have been refuted by the American Academy of Pediatrics
and through evaluations by experts of such reports.'*!#2

Across cultural, religious and health-related differences around the
world, the pleasures of sexual intimacy and orgasm are ubiquitously
considered as important for well-being and health, and sexual
dysfunction may give rise to lowered self-esteem and dysfunctional

relationships.”*** In this context, we attempted to perform a system-

atic review and meta-analysis of the comparative effectiveness of cir-
cumcised and uncircumcised men on their sexual functions, including
sexual desire, dyspareunia, premature ejaculation (PE), ejaculation
latency time and erectile dysfunctions (EDs), by collecting all pub-
lished relevant studies to provide a comprehensive survey that
addresses this controversy.

MATERIALS AND METHODS

Data sources and search strategy

We searched the PUBMED, EMBASE, the Cochrane Database of
Systematic Review and Web of Science from their inception until
January 2013. The search terms used to identify potentially eligible
studies from each data source were as follows: ‘circumcision, male’;
‘circumcision’; ‘sexual dysfunction’; ‘ejaculation’; ‘dyspareunia’; ‘sex-
ual desire’; ‘orgasm’; and ‘erection’. We also searched the reference
lists of the relevant studies. Two of our authors independently
screened all citations and abstracts identified by the search strategy
used to screen eligible studies. Articles in other languages were also
sought and evaluated.

Study outcomes
The primary outcomes in our work were PE and ED, and the secon-
dary outcomes were low or lack of sexual desire, dyspareunia and
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183 citations identified from our search strategy and relevant papers

164 excluded after screening of titles and abstracts

19 for detailed evaluation

9 studies were excluded for
insufficient data
duplicate data

female circumcision

10 eligible studies included for final review
5 studies on premature ejaculation

6 studies on erectile dysfunction

5 studies on dyspareunia

4 studies on low or lacking sexual desire
4 studies on orgasm difficulties

3 studies on ejaculation latency time

Figure 1 Flow diagram for selection of studies.

orgasm difficulties. Because there is no agreement as to what consti-
tutes PE, the quantifiable and objective outcome thrust times between
penetration and ejaculation, namely, the intravaginal ejaculation
latency time (IELT), were also analysed from the included studies.

Data extraction and quality assessment

Only studies that compared sexual functions with male circumcision
status were included. All relevant studies identified from the search
strategy were used for detailed assessment. Studies with insufficient
data were not included due to potential statistical analysis limitations.
Additionally, studies among men who had sex with other men were
excluded because the sexual function criteria were unclear for such
evaluations. Data were independently extracted from the included
studies by two investigators. Discrepancies for study inclusion
between the investigators were resolved by discussions or further con-
sultations with a third investigator. The extracted data included data
sources, eligibility, methods, participant characteristics, interventions
and results. The quality of these eligible citations was assessed using the
Newcastle-Ottawa Scale, which was independently scored by two
investigators.

Table 1 Characteristics of the eligible studies
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Data synthesis and analysis

Primary and secondary outcomes were calculated from the estimates
of each study to enumerate pooled odds ratios (ORs) and confidence
intervals (CIs). The Review Manager 5.2 software (The Cochrane
Collaboration, Oxford, UK) statistical package was used to analyse
the ORs for dichotomous variables and the mean differences for con-
tinuous variables. Meta-analyses were performed using this software
to determine the ORs and CIs of men for the following criteria: PE, ED,
dyspareunia, orgasm difficulties, and low or lack of sexual desire. The
Mantel-Haenszel-type method was used to estimate the pooled ORs
for all strata. The proportion of heterogeneity across the studies was
tested using the P index (range: 0%—-100%). If 2 <50%, the variation
of the studies was considered to be homogenous and the fixed-effect
model was adopted. If ?>50%, the variation of studies was considered
as significantly heterogeneous and the random-effect model was
adopted. All P values were two-tailed, and «<<0.05 was considered
statistically significant (P<<0.05).

RESULTS

Data retrieval

A total of 183 studies met the inclusion criteria on the basis of our
search strategy and relevant references. Upon the completion of pri-
mary screenings by scanning titles and abstracts, the full texts of 19
potentially relevant studies were obtained for the secondary screen-
ings. We excluded nine studies because of insufficient or duplicated
data, or because they described female ‘circumcision’. Thus, 10 studies
were identified as eligible for this systematic review, including a total of
18 740 participants (including self-controlled studies), of whom 9317
(49.72%) were circumcised (Figure 1).

Study characteristics

Ten studies were included in our analysis (Table 1), which most relied
on retrospective institutional data from case—control studies or on
cross-sectional designs; however, two relatively well-designed studies
were also eligible. Participants from these studies were relatively well
represented, including Caucasian, Black African and Asian. The 10
studies selected for this meta-analysis described sexual-function cri-
teria, including five with PE, six with ED, five with dyspareunia, four
with orgasm difficulties, four with low or absent sexual desire and
three with IELT. Nine of the eligible studies were published in
English, and one was published in Chinese.

PE and ejaculation latency time
PE data were available from five of the included studies, and three
studies provided data on IELT. The difference in PE incidence between

Study source Country Age (average Study design Duration Study size NOS score
(range)), year (max: 9)
Frisch et al. (2011)" Denmark — Case—control study — 2345 6
Waldinger et al. (2009)%° Netherlands, Spain, United Kingdom 38.5(/) Case—control study 4 weeks 347 5
and the United States
Krieger et al. (2008)'3 Kenya — Randomized, controlled trial 24 months 2784 —
Senol et al. (2008)%° Turkey 23.4 (18-27) Self-controlled trial 12 weeks 43 —
Kigozi et al. (2008)*? Uganda — (15-49) Randomized, controlled trial 24 months 4456 —
Richters et al. (2006)%” Australia — (16-59) Case—control study — 7060 7
Masood et al. (2005)%8 United Kingdom — (18-60) Self-controlled trial >3 months 84 —
Senkul et al. (2004)%° Turkey 22.3 (19-28) Self-controlled trial >12 weeks 42 —
Shen et al. (2004)%° China 33.2 (22-51) Self-controlled trial 12 months 95 —
Laumann et al. (1997)° United States — (18-59) Case—control study — 1221 7

Abbreviation: NOS, Newcastle-Ottawa Scale.
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Circumcised  Uncircumcised

Study or Subgroup Events Total Events Total Weight M-H. Random. 95% ClI
Krieger et a/, 2008 24 613 27 582 153%

Laumann et a/, 1997 253 902 99 319 248%

Frischet af, 2011 55 93 1052 1722 19.6%

Richters et a/, 2006 1315 5064 674 3132 29.9%

Masood et af, 2005 28 84 11 84 10.4%

Total (95% CI) 6756 5839 100.0%

Total events 1675 1863

Heterogeneity: Tau?= 0.08; Chi*= 16.26, df= 4 (P= 0.003); = 75%
Test for overall effect: Z= 0.76 (P= 0.45)

Figure 2 PE in circumcised and uncircumcised men. PE, premature ejaculation.

the circumcised and uncircumcised groups was not significant (OR:
1.13; 95% CI: 0.83—-1.54) (Figure 2). In agreement with the PE data,
the IELT between the circumcised and control groups demonstrated
no significant difference (OR: 1.33; 95% CI: 0.69-1.97) (Figure 3).

ED

Morbidities of ED or ‘trouble keeping an erection’ in both the circum-
cised and uncircumcised group were presented in six of the included
studies. Although the incidence of ED was variable between different
studies, there was no significant difference in ED between the circum-
cised and uncircumcised groups (OR: 0.90; 95% CI: 0.65-1.25)
(Figure 4).

Low or absent sexual desire

Three of the four studies that provided clear data were case—control
studies. The prevalence of low or lack of sexual desire across the studies
was generally low, and heterogeneity between the studies was minimal.
There was no difference between the prevalence of low or reduced
sexual desire (OR: 0.99; 95% CI: 0.92-1.06) (Figure 5).

Dyspareunia and orgasm difficulties

Dyspareunia is defined as pain during or after sex and is more often
observed in women than in men. In our meta-analysis, five included
studies that focused on this issue. Like the other outcomes, no signifi-
cant differences between the circumcised and control groups were

Circumcised Uncircumcised
Study or Subgroup Mean SD Total Mean

SD_Total Weight IV, Random. 95% ClI

Odds Ratio Odds Ratio

M-H. Random. 95% CI

0.84 (0.48,1.47)
0.87 (0.66,1.14]
0.92(0.60, 1.41]
1.28[1.15,1.42) a
3.32[1.52,7.23)

1.13[0.83, 1.54]

]

100

001 01 1 10
Favours [experimental] Favours [control]

observed (OR: 1.12; 95% CI: 0.52-2.44) (Figure 6). In the circumcised
and uncircumcised groups, orgasm difficulties and the inability to
ejaculate were examined in four studies. There were no statistically
significant differences between the circumcised and the control groups
(OR: 0.97; 95% CI: 0.83-1.13) (Figure 7).

DISCUSSION

Male circumcision has been performed for over 15 000 years and is
practiced in almost all countries around the world. There is wide-
spread belief that circumcision provides improved penile hygiene
and protects against urinary tract infections, phimosis, paraphimosis,
balanoposthitis, venereal diseases and cancer.>#18223132 1 46 Jaimed
that the foreskin has important functions,”” but this has been disputed
by lots of studies.'*'®? The existing evidence from case—control,
cross-sectional, cohort and RCT studies were analysed in our system-
atic review to ascertain pooled estimates of the sexual-function con-
sequences of male circumcision. Overall, the results revealed no
significant differences between circumcised and uncircumcised men
regarding PE, IELT, ED, low or absent sexual desire, orgasm difficul-
ties and dyspareunia.

Male sexual dysfunction has been considered as a neurobiological
phenomenon or a psychological disturbance. The prepuce is a simple
fold of skin composed of an outer keratinized (skin) and inner (muco-
sal) layers that are rich in nerves. Theoretically, partial or total surgical
removal of the prepuce leaves the somatic penis sensory fibres exposed

Mean Difference
IV, Random, 95% CI

Mean Difference

Senkul et a/, 2004 46 07 42 29 04 42 452% 1.70[1.46,1.94)
Senol et a/, 2008 47 11 43 31 08 43 39.8% 1.60[1.18,2.02)
Waldinger et af, 2009 83 81 224 88 69 247 150% -050[1.87,087)
Total (95% ClI) 309 332 100.0% 1.33 [0.69, 1.97]

Heterogeneity: Tau®= 0.22; Chi*= 8.67, df= 2 (P= 0.008); 7= 79%
Test for overall effect: Z= 4.10 (P < 0.0001)

Figure 3 Ejaculation latency time in circumcised and uncircumcised men.

100

100 -50 0 50
Favours [experimental] Favours [control]

Circumcised  Uncircumcised Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Random, 95% CI M-H. Random, 95% ClI
Frischet a/, 2011 55 93 1052 1722 21.0% 0.92[0.60,1.41) s T
Kigozi et a/, 2008 2 746 1 753 1.7% 2.02([0.18,22.34) ]
Krieger et al, 2008 14 612 8 582 9.7% 1.68 [0.70, 4.03) i
Laumann et af, 1997 90 902 54 319 23.2% 0.54 [0.38,0.78) -
Richters et a/, 2006 435 5069 344 3137 308% 0.76 [0.66, 0.88) -
Shen et a/,2004 28 95 18 95 13.5% 1.79[0.91,3.52) T
Total (95% Cl) 7517 6608 100.0% 0.90 [0.65, 1.25]
Total events 624 1477
Heterogeneity: Tau?= 0.08; Chi*= 13.77, df= 5 (P= 0.02); = 64% 90 01 051 3 1=0 100‘

Test for overall effect: Z= 0.61 (P= 0.54)

Figure 4 ED in circumcised and uncircumcised men. ED, erectile dysfunction.
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Circumcised  Uncircumcised Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Frisch et al, 2011 60 103 938 1833 8.4%  1.14[0.96,1.35) -
Kigozi et a/, 2008 5 746 7 753 0.6% 0.72[0.23, 2.26) -1
Laumann et a/, 1997 135 902 54 319 67%  0.88(0.66,1.19) s 1
Richters et a/, 2006 1285 5075 808 3141 843%  0.98(0.91,1.06) [
Total (95% CI) 6826 6052 100.0% 0.99 [0.92, 1.06]
Total events 1485 1807
Heterogeneity: Chi*= 3.65, df = 3 (P=0.30), 2= 18% 50 01 0f1 1*0 wu:

Test for overall effect: Z=0.31 (P=0.76)
Figure 5 Low or lacking sexual desire in circumcised and uncircumcised men.

to direct stimulation and in theory could benefit sexual function. A
cross-sectional study of Korean men reported decreased masturbatory
pleasure after undergoing adult circumcision,”® although numerous
flaws in this study have been identified.*

Although there is no universally accepted definition, PE is regarded
as the most common sexual dysfunction in most countries.”®> No
significant difference was obtained based on the conflicting studies
regarding the effect of male circumcision on PE and ejaculation
latency time. This result is in agreement with a report by Hosseini
et al>® that described the post-circumcision, mucosal cuff length as
not being a PE risk factor. Additionally, a recent study of Senel et al.>’”
that examined the long-term effects of circumcision on sexual func-
tion concluded that circumcision did not adversely affect sexual func-
tions, but it caused a significant improvement in erectile function and
overall sexual satisfaction. Similarly, in our work, we found that male
circumcision did not adversely affect ED. Although the international
index of erectile function is the most commonly used method for
evaluating ED, the participant’s self-reported erection status was
mainly used to measure the outcome in most studies. The ability to
achieve an orgasm is a major determinant of sexual and marital
satisfaction. We obtained no evidence that this differed between
the circumcised and uncircumcised groups. Nonetheless, decision-
making should be made in accordance with the differences of PE
evaluation and significant heterogeneity across the included studies.

Of the 10 studies included, only two involved data arising from
large, well-designed RCTs and provided high-quality, epidemiological
evidence. Most of the studies included in this meta-analysis are less
rigorous in design and not very homogeneous, as they differ in their
study populations. The recent manuscript by Frisch et al.'” focused on
the association of circumcision status with subjective criteria, such as
sexual experiences and difficulties with sexual desire, needs fulfilment
and functioning, rather than objective parameters, such as PE, ejacu-
lation latency time and ED. The authors concluded that circumcision
was associated with frequent orgasm difficulties in Danish men.
Waldinger et al.*> sought to investigate the intravaginal ejaculation
latency time distribution in the general male population from different

Favours [experimental] Favours [control]

countries. This study included a ‘non-selected’ sample of 474 men
from The Netherlands, Spain, the United Kingdom, Turkey, and the
United States. Senol et al.”® used a different study design that was based
on the assessment of the participant’s pudendal-evoked potential
rather than utilizing a questionnaire.

The study of Richters et al.*” examined the effects of circumcision
on the sexual health of 10 173 enrolled men but provided no evidence
regarding the effects on sexual sensitivity. Conversely, Masood et al.*®
reported a 38% improvement in penile sensation after circumcision.
An overall 61% satisfaction rate was considered as a poor outcome of
circumcision. In the study by Senkul et al.,*® the study group consisted
of 42 male patients with a median age of 22.3 years, whose sexual
performance was evaluated using the Brief Male Sexual Function
Inventory and the ejaculatory latency time before and after circum-
cision. This report claimed an increase in the ejaculatory latency time
after circumcision. The study by Shen et al.*® reported mild or mo-
derate erectile dysfunction after circumcision, while Laumann et al’®
suggested that circumcised men engaged in more elaborate sets of
sexual practices. However, this pattern differed across ethnic groups
and suggests the influence of social factors.

Increased participant losses during follow-ups in several studies
may adversely affect the findings as a result of non-response
bias.!*!*?® The relatively short, post-circumcision follow-up period
may not accurately reflect sexual function at a later time, resulting in
risk of bias for this meta-analysis.”***** Furthermore, the study
validity may be affected by several factors, including subjective self-
reporting, lack of physiological or laboratory indicators of sexual dys-
function or consensus on what constitutes sexual dysfunction for
individuals with different education levels, cultures and religions.
Moreover, operative methods, participants’ ages and any coexisting
medical conditions were not analysed by subgroup, and these could
also contribute to study bias. Furthermore, well-designed trials seek-
ing to minimize bias should be performed. Nevertheless, the data
provided here affirm that the majority of published research arises
from good to excellent studies on sexual function and sensitivity
following circumcision. Because policy-makers have emphasized that

Circumcised  Uncircumcised Odds Ratio Odds Ratio
Study or Subaroup  Events Total Events  Total Weight M-H.Random.95% Cl M-H, Random., 95% Cl
Frisch et af, 2011 9 94 152 1695 22.6% 1.07 [0.53, 2.18] ——
Kigozi et a/, 2008 11 687 1 690 95%  11.21(1.44,87.08) S —
Krieger et a/, 2008 11 613 6 582 19.0% 1.75(0.64, 4.77) -
Laumann et a/, 1997 27 902 10 319 222% 0.95 [0.46, 1.99) ——
Richters et a/, 2006 79 5053 1M1 3121 26.7% 0.43(0.32,058) -
Total (95% CI) 7349 6407 100.0% 1.12[0.52, 2.44]
Total events 137 280
Heterogeneity: Tau®= 0.56; Chi*= 21.62, df= 4 (P= 0.0002); 7= 81% n o1 031 ] 1’0 3 uu=

Test for overall effect: Z=0.28 (P=0.77)

Figure 6 Dyspareunia in circumcised and uncircumcised men.

Favours [experimental] Favours [control]
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Circumcised  Uncircumcised

__Study or Subgroup Events Total Events  Total
Frisch et a/, 2011 38 95 600 1694
Krieger et a/, 2008 8 613 7 582
Laumann et a/, 1997 72 902 32 319
Richters et af, 2006 312 5073 201 3132
Total (95% Cl) 6683 5727
Total events 430 840

Heterogeneity: Chi*= 2.14, df= 3 {P=0.54), 2= 0%
Test for overall effect: Z= 0.44 (P= 0.66)

Figure 7 Orgasm difficulties in circumcised and uncircumcised men.

infancy is the optimum time for circumcision for a variety of rea-
14,18,22 : .
sons, our findings should provide reassurance to parents when

considering this procedure for their newborn sons.

CONCLUSION
In summary, male circumcision does not appear to adversely affect
penile sexual function or sensitivity when compared with uncircum-
cised men. Although the literature contains a wide range of evidence
for and against circumcision, the better quality studies affirm the
recommendations of reputable experts who have evaluated the bene-
fits and risks of circumcision as a desirable intervention early in
life.14,l8,22

Regardless of the present study outcome that shows an absence of
adverse circumcision effects on a range of parameters related to sexual
function and penile sensitivity, there is scope for further research,
especially additional large, well-designed RCTs in diverse settings
and over much longer time periods.
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