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Male circumcision for HIV prevention in young men in 
Kisumu, Kenya: a randomised controlled trial
Robert C Bailey, Stephen Moses, Corette B Parker, Kawango Agot, Ian Maclean, John N Krieger, Carolyn F M Williams, Richard T Campbell, 
Jeckoniah O Ndinya-Achola

Summary
Background Male circumcision could provide substantial protection against acquisition of HIV-1 infection. Our aim 
was to determine whether male circumcision had a protective effect against HIV infection, and to assess safety and 
changes in sexual behaviour related to this intervention.

Methods We did a randomised controlled trial of 2784 men aged 18–24 years in Kisumu, Kenya. Men were randomly 
assigned to an intervention group (circumcision; n=1391) or a control group (delayed circumcision, 1393), and 
assessed by HIV testing, medical examinations, and behavioural interviews during follow-ups at 1, 3, 6, 12, 18, and 
24 months. HIV seroincidence was estimated in an intention-to-treat analysis. This trial is registered with 
ClinicalTrials.gov, with the number NCT00059371.

Findings The trial was stopped early on December 12, 2006, after a third interim analysis reviewed by the data and 
safety monitoring board. The median length of follow-up was 24 months. Follow-up for HIV status was incomplete 
for 240 (8·6%) participants. 22 men in the intervention group and 47 in the control group had tested positive for HIV 
when the study was stopped. The 2-year HIV incidence was 2·1% (95% CI 1·2–3·0) in the circumcision group and 
4·2% (3·0–5·4) in the control group (p=0·0065); the relative risk of HIV infection in circumcised men was 
0·47 (0·28–0·78), which corresponds to a reduction in the risk of acquiring an HIV infection of 53% (22–72). 
Adjusting for non-adherence to treatment and excluding four men found to be seropositive at enrolment, the 
protective effect of circumcision was 60% (32–77). Adverse events related to the intervention (21 events in 1·5% of 
those circumcised) resolved quickly. No behavioural risk compensation after circumcision was observed. 

Interpretation Male circumcision significantly reduces the risk of HIV acquisition in young men in Africa. Where 
appropriate, voluntary, safe, and affordable circumcision services should be integrated with other HIV preventive 
interventions and provided as expeditiously as possible.

Introduction
Although the availability of antiretroviral therapy for 
individuals infected with HIV is increasing worldwide, 
many more new infections are occurring for every 
additional person started on such treatment.1 Prevention 
of new infections is the only realistic hope for stemming 
the HIV pandemic, yet currently available prevention 
measures have often been unsuccessful in restricting the 
spread of HIV, and there is little promise that an effective 
vaccine will be available within the next 15 years.2 Effective 
new HIV preventive interventions are needed.

That male circumcision might reduce risk of HIV 
acquisition was first proposed in 1986.3,4 Ecological studies 
have shown that, in regions where HIV transmission is 
predominantly heterosexual, the prevalence of HIV and 
of male circumcision are inversely correlated.5–8 More 
than 30 cross-sectional studies have found the prevalence 
of HIV to be significantly higher in uncircumcised men 
than in those who are circumcised,9 and 14 prospective 
studies all show a protective effect, ranging from 48% to 
88%.9–13 A systematic review and meta-analysis of studies 
from sub-Saharan Africa reported an adjusted relative 
risk of 0·42 (95% CI 0·34–0·54) in all circumcised men, 
with a stronger adjusted relative risk of 0·29 (0·20–0·41) 
in circumcised men who were at higher risk of acquiring 

HIV.14 In a cohort study of Ugandan discordant couples in 
which the female was HIV infected and the male partner 
was initially HIV seronegative, 37 of 134 uncircumcised 
men versus none of 50 circumcised men became 
seropositive after about 2 years of follow-up.15

Biological studies suggest a plausible mechanism for 
this protection. The inner mucosal surface of the human 
foreskin, exposed upon erection, has nine times higher 
density of HIV target cells (Langerhans’ cells, CD4+ T cells, 
and macrophages) than does cervical tissue.16 The 
number of preputial target cells is increased in men with 
a history of recent sexually transmitted infections.17 By 
contrast with the foreskin’s inner surface, HIV target 
cells on the outer surface and the glans are protected by a 
layer of squamous epithelial cells.16,18 In explant culture, 
several times more HIV-1 is taken up by Langerhans’ 
cells and CD4+ T cells in foreskin than in cervical tissue; 
the virus does not infiltrate cells on the outer surface of 
the foreskin.16 Other possible mechanisms by which the 
presence of the foreskin could lead to greater risk for 
HIV infection include poor hygiene,19 greater incidence 
of ulcerative sexually transmitted infections,20 and 
susceptibility of the foreskin to abrasions.9

Recently, a randomised controlled trial of male 
circumcision in 18–24-year-old men in Orange Farm, 
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South Africa, was stopped by the data and safety 
monitoring board when an interim analysis showed a 
60% protective effect of circumcision in an intention-to-
treat analysis, and a 76% protective effect in a per-
protocol analysis that adjusted for crossovers. There were 
20 HIV infections (incidence rate 0·85 per 
100 person-years) in the circumcision group and 
49 (2·1 per 100 person-years) in the uncircumcised 
group. Controlling for behavioural factors—eg, condom 
use, health-seeking behaviour, and sexual behaviour—the 
protective effect was much the same (61%).21

Upon announcement of the Orange Farm results in 
July, 2005,22 the WHO and UN agencies issued a 
statement indicating that the evidence available up to 
that time for male circumcision having a protective effect 
against HIV infection was very promising, but that 
circumcision should not be promoted as a prevention 
strategy until results from this study, and a third trial in 
Rakai, Uganda, became available.23 A Cochrane review 
had also cautioned against implementation of male 
circumcision as a preventive strategy in the absence of 
more data from clinical trials.24

Here we report the results of a randomised controlled 
trial of male circumcision in 18–24-year-old men in 
Kisumu, Kenya. Our aim was to determine the relative 
risk of HIV incidence in men randomly assigned to 
receive circumcision versus those who did not receive 
such treatment.

Methods
Participants
This trial was done in Kisumu district, Kenya. Kisumu is 
the capital city of Nyanza Province in western Kenya and 
has a population of about 500 000 residents.25 Most 
residents self-identify as Luo, an ethnic group that does not 
traditionally practice circumcision. About 10% of Luo adult 
men in Kisumu are circumcised.26 In 2003, HIV prevalence 
was about 25% in Luo women and 18% in Luo men.27

Participants were recruited via local newspapers, 
radio, fliers, and street shows by drama and musical 
groups. Recruitment began on Feb 4, 2002, and 
enrolment was completed on Sept 6, 2005. Public and 
private clinics were enlisted to refer patients with 
sexually transmitted infections, and peer outreach 
workers recruited participants from local youth 
organisations. Enrolled participants were each given up 
to three coupons valued at US$1·25 for every peer they 
recruited for initial screening. Potential participants 
were initially asked their residence, willingness to be 
tested for HIV, and proof of age. They were then seen 
privately by trained counsellors for HIV testing and 
counselling, verification of circumcision status, 
haemoglobin concentration, whether they were sexually 
active in the previous 12 months, and intention to 
remain in the area for at least 2 years. HIV-seropositive 
men were referred to a post-test counselling and 
support group established and supported by the project. 

Those individuals who were eligible were further 
informed about the trial, given a comprehensive 
consent form to read and study in any of three languages 
(English, Dholuo, and Kiswahili), and asked to return 
2 days or more later. At the second screening visit, 
counsellors went through the consent form in detail. 
Participants who provided written informed consent 
had a medical examination, and a questionnaire was 
administered to assess sexual risk behaviours; blood 
was drawn and urine was collected for laboratory tests 
and repository; and urethral or penile swabs were taken 
if urethral discharge or genital ulcers were present. 
Participants with sexually transmitted infections or 
other treatable medical conditions were deferred until 
treated. Inclusion and exclusion criteria are listed in the 
panel. Participants were offered 300 Kenyan shillings 
(about $4) for each scheduled study visit to cover travel 
expenses and loss of income.

The research protocol was reviewed and approved by 
the Kenyatta National Hospital ethics and research 
committee, the University of Illinois institutional 
review board number three, the University of Manitoba 
biomedical research ethics board, the Research Triangle 
Institute institutional review board number one, and 
the University of Washington institutional review 
board. An advisory board of Kisumu community 
members from diverse backgrounds met about four 
times a year to advise the research team on conduct of 
the trial. The National Institute of Allergy and Infectious 
Diseases (NIAID) contracted WESTAT (Rockville, MD, 
USA) as the clinical site monitor for the trial. Monitoring 
visits occurred about three times per year. The NIAID 
vaccine and prevention data and safety monitoring 
board initially reviewed the protocol; periodically 
reviewed enrolment, data quality, adverse events, 
protocol deviations, and outcome measures; and gave 
advice based on results of interim analyses.

Panel: inclusion and exclusion criteria

Inclusion criteria
Uncircumcised
HIV negative
Sexually active
Aged 18–24 years
Resident of Kisumu district
No plans to move for at least 2 years
Consent to participate
Haemoglobin 90 g/L or more 

Exclusion criteria
Foreskin covers less than half the glans
Haemophiliac or other bleeding disorder
High prothrombin time index
Other medical condition contraindicating surgery
Absolute indication for circumcision




