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Abstract
Background
WHO recommends a male circumcision (MC) prevalence rate higher than 80% to have a
substantial impact on the HIV-AIDS epidemic in Eastern and Southern Africa. Orange
Farm, a township in South Africa, has a free-for-service voluntary medical male circumcision (VMMC) clinic in operation since 2008. Following an intense campaign from 2008 to
2010, MC prevalence rate increased to 55.4% (ANRS-12126). Ongoing and past VMMC
campaigns focused on youths, through school talks, and adults at a community level. The
main objective of the study was to assess the change in MC prevalence rate among adults
aged 18–19 and 18–49 years in the past 5 years.

Methods
A cross-sectional survey (ANRS-12285) was conducted among a random sample of 522
adult men in 2015. MC status and characteristics of participants were collected through a
genital examination and a face-to-face questionnaire.

Results
MC prevalence rate among young adult men aged 18–19 years increased markedly from
61.2% (95%CI: 57.4% to 65.0%) in 2010 to 87.5% (76.0% to 94.6%) in 2015 (p<0.001). In
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the same period, among men aged 18–49 years, MC prevalence rate varied slightly from
55.4% (53.6% to 57.1%) to 56.7% (52.4% to 60.9%). In 2015, 84.9% (79.2% to 89.5%) of
uncircumcised adult men reported that they were willing to be circumcised. However, we
estimated that only 4.6% (11/237; 2.5% to 7.9%) of the uncircumcised men underwent circumcision in 2015, despite 117/185 (63.2%; 95%CI: 56.1% to 69.9%) who reported that
they were definitely willing to become circumcised.

Conclusions
In Orange Farm, VMMC campaigns were successful among the youth and led to a sufficiently high MC prevalence rate to have a substantial impact in the future on the HIV-AIDS
epidemic. However, despite high acceptability and a free VMMC service, VMMC campaigns
since 2010 have failed to increase MC prevalence rate among adults to above 80%. These
campaigns should be revisited.

Introduction
Three randomized controlled trials have shown that male circumcision (MC) reduces the risk
of heterosexual transmission of HIV infection to men by approximately 60% [1–3]. Following
these trials, WHO and UNAIDS recommended in 2007 the use of voluntary medical male circumcision (VMMC) to fight the HIV-AIDS epidemic in countries with a low MC prevalence
rate and a high HIV prevalence rate [4], conditions which correspond to most of the countries
of Eastern and Southern Africa. A MC prevalence rate of 80% was recommended by WHO and
UNAIDS as the target required to have a substantial impact on the HIV-AIDS epidemic [5].
Following the WHO and UNAIDS recommendation, a list of 14 priority countries in Africa
was established and the rollout of VMMC was implemented, funded in the most part by PEPFAR. Over time, the MC prevalence in these countries increased, but coverage, which is the
MC prevalence rate, varies substantially between countries. As of December 2014, while Ethiopia, Kenya and Tanzania have already reached 80% coverage targets, Lesotho, Malawi,
Namibia, Rwanda and Zimbabwe have low coverage, ranging from 6% to 26% [6]. It is uncertain whether an 80% MC prevalence rate will be reached in all the priorities countries.
The township of Orange Farm, located in South Africa, one of the priority countries, has been
a pioneer in VMMC. It was the study area where the first randomized controlled circumcision
trial (ANRS-1265) was conducted and, to the best of our knowledge, where the first VMMC rollout (ANRS-12126) was implemented in the period 2008–2010. This rollout led to an increase in
the adult MC prevalence rate from 12% in 2008 to 53% in 2011 [7]. Since 2010, and similar to
many other places in Africa, routine VMMC demand creation has been organized, through
school talks, advertisements and periodic door-to-door distribution of fliers. The main objective
of this study was to assess the changes in MC prevalence rate in the past 5 years among men aged
18–49 years and to assess whether an 80% coverage rate had been reached. The secondary objectives were to identify demographic characteristics of uncircumcised men, determine knowledge
and attitudes associated with MC, and to estimate the annual uptake of MC in the community.

Methods
Study setting
This study was conducted in the township of Orange Farm, in which the adult population is
estimated to be 110,000 residents. The township is located approximately 40km from
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Johannesburg, in the Gauteng province. The province has experienced one of the most severe
HIV epidemics in the world, with HIV prevalence estimated at 30% among antenatal women
in 2011 [8]. In this township, a clinic offering free-for-service VMMC has been operating since
2008. It accepts males from the age of 10 years old.

Surveys
A cross-sectional biomedical survey (ANRS-12285) was conducted among a random sample of
men between August and September 2015. A first random sample of 34 clusters was obtained
among the 346 clusters obtained from Statistics South Africa Enumerator Area aerial photographs. In each of the 34 clusters, a systematic sample of 1 in 5 of the households was selected
[9]. Voluntary, written informed consent was obtained from men aged 18–49 years. All men
who stayed at least 2 nights in the household in the past 7 days and who spoke English or one
of the 2 main local languages (Sesotho and IsiZulu) were eligible. Each participant was interviewed at home using an anonymous, structured and standardized questionnaire. Interviews
were followed by individual and confidential HIV and STI counselling and testing. Participants
underwent a clinical examination performed by a trained male nurse to assess their clinical
MC status (presence or absence of foreskin). Participants with symptomatic STIs were treated
free of charge at the study site or at local health facilities according to the national STI syndromic management treatment guidelines. Individuals who tested positive for HIV were referred
for appropriate care and treatment. Among 981 eligible households, 870 accepted to participate
in the study, which corresponds to a response rate of 88.5%. In these 870 households, 696 men
were eligible and 522 men accepted to participate in the study, which corresponds to a response
rate of 75.0%.
During the survey, the following background characteristics were collected; age group, ethnic group, religion, alcohol consumption, education level, occupation, current and previous
marital status, parenthood status, monthly income and length of stay in Orange Farm. Other
collected factors were HIV testing history and self-assessment of HIV infection risk level. Factors related to knowledge and attitude regarding MC were also collected. For men reporting
themselves as uncircumcised, willingness to become circumcised and the main reason for not
being circumcised were collected. For circumcised men, we collected the main reason for being
circumcised and the date of circumcision. We observed that some men made false claims of
being circumcised. As a result and because the collection of data preceded the genital examination, these men were excluded from the data collected specifically from uncircumcised men
(willingness to become circumcised and main reason for being uncircumcised).
The Human Research Ethics Committee (Medical) of the University of the Witwatersand,
Johannesburg, South Africa, granted ethical clearance for the study on January 19th 2015
(M140946).

Statistical analysis
The main outcome of this study was the MC status observed by the nurse during the genital
examination. Analyses were conducted among the whole sample, and among the circumcised
and uncircumcised men. We analyzed the association of background characteristics with MC
status by estimating prevalence rate ratios (PRR) and adjusted PRR (aPRR) using univariate
and multivariate general linear models (Poisson regression). We used the binomial test to compare observed male circumcision prevalence rates with the value of 80%. 95%CI of proportions
were calculated using the Clopper-Pearson interval by calculating quantiles from the beta distribution [10]. A sample size of 1000 households was judged as sufficient to obtain a sample of
at least 500 men. Analyses were computed using the R statistical package [11].
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Results
Characteristics of survey participants
Among the 522 men taking part in the survey, the mean age (median; interquartile range) was
30.5 years (28.9; 23.0 to 37.1). The prevalence rate of MC was 296/522 (56.7%; 95%CI: 52.4% to
60.9%), which is significantly different from 80% (p<0.001).
Table 1 indicates the background characteristics of the sample. Approximately 75% of the
participants reported being residents of Orange Farm for five years or longer. The Sesotho and
IsiZulu ethnic groups each represent one third of the population. More than half of the participants reported to be employed and half of the participants left school without having completed the 12th grade.
Table 2 indicates the other characteristics of the participants. Approximately 75% of uncircumcised men knew about free-of-charge circumcision in Orange Farm. The majority of the
participants had good knowledge regarding MC and preferred to have their male children circumcised. For example, nearly all men reported that a circumcised man can become infected
with HIV and that a woman having unprotected sex with a circumcised man is not protected
against HIV infection.

MC prevalence rate over time
Fig 1 represents the variation with time of the MC prevalence rate among adults aged 18 to 49
years. This prevalence rate increased only very slightly between 2010–2011 and 2015, from
55.4 to 56.7% (p = 0.60). However, when controlling for age group, we found an aPRR of 1.15
(95%CI: 1.05 to 1.25) p = 0.002. Knowing that the time since the 2010–2011 survey was 4.5
years, this aPRR corresponds to an average increase per year of 3.1% (95%CI: 1.2% to 8.6%).
Fig 2 represents the variation with time of the MC prevalence rate among adults aged 18 to
19 years. This prevalence rate increased from 9.5% in 2007–2008 to 87.5% (42/48; 95%CI:
76.0% to 94.6%) in 2015, a value not significantly different from 80% (p = 0.28).
Among adults aged 20 to 29 years the MC prevalence increased from 56.9% (1146/2013) to
61.8% (144/233) between 2010–2011 and 2015, which corresponds to an aPRR adjusted on age
group of 1.10 (0.98–1.23) p = 0.10.
Among the circumcised men, 11 reported to have been circumcised in the past 12 months.
The proportion of circumcised men among those who were uncircumcised 12 months ago was
estimated as 11/(226+11), corresponding to an uptake rate of 4.6% (95%CI: 2.5% to 7.9%) per
year.

Reported MC status
Among the 337 men who reported to be circumcised, 41 (12.2%; 95%CI: 9.0% to 16.0%) were
in fact uncircumcised. Among the 185 men who reported to be uncircumcised 0 (95%CI: 0.0%
to 1.3%) were in fact circumcised. To report having attended an initiation school was not a
good marker of the MC status as 88/131 (67.2%; (95%CI: 58.8% to 74.8%) were circumcised,
while the number of circumcised men among those reporting to not have attended an initiation
school was 208/391 or 53.2% (95%CI: 48.2% to 58.1%).

Characteristics of uncircumcised men
As shown in Table 1, in comparison with circumcised men, uncircumcised men were older,
more often Zulu in ethnic origin, less educated and more often recently resident in Orange
Farm. The multivariate analysis indicated in Table 2 shows that among uncircumcised men, in
comparison with circumcised men, the proportion having ever been tested for HIV was 42%
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Table 1. Background characteristics of the sample surveyed in 2015 and association with male circumcision status.
Background characteristics

Uncircumcised

Circumcised

Total

PRR

aPRR

N = 226

N = 296

N = 522

(95%CI) p-value

(95%CI) p-value

n (%)

n (%)

n (%)

Age group (%)
18–24 45 (19.9%)

131 (44.3%)

176 (33.7%)

1 p = 0.000

1 p = 0.000

25–34 93 (41.2%)

98 (33.1%)

191 (36.6%)

1.90 (1.46–2.49) p = 0.000

1.77 (1.28–2.43) p = 0.001

35–49 88 (38.9%)

67 (22.6%)

155 (29.7%)

2.22 (1.69–2.91) p = 0.000

2.03 (1.42–2.91) p = 0.000

Sotho 73 (32.3%)

98 (33.1%)

171 (32.8%)

1 p = 0.029

1 p = 0.016

Zulu 90 (39.8%)

88 (29.7%)

178 (34.1%)

1.18 (0.94–1.50) p = 0.160

1.21 (0.95–1.55) p = 0.120

Other 63 (27.9%)

110 (37.2%)

173 (33.1%)

0.85 (0.66–1.10) p = 0.220

0.84 (0.65–1.09) p = 0.180
Not included

Ethnic group (%)

Religion (%)
91 (30.7%)

158 (30.3%)

1 p = 0.675

No religion 87 (38.5%)

Christian 67 (29.6%)

103 (34.8%)

190 (36.4%)

1.08 (0.85–1.37) p = 0.530

Other 72 (41.4%)

102 (34.5%)

174 (33.3%)

0.98 (0.76–1.25) p = 0.850

Less than once a week 154 (68.1%)

203 (68.6%)

357 (68.4%)

1

Once a week or more 72 (31.9%)

93 (31.4%)

165 (31.6%)

1.01 (0.82–1.25) p = 0.920

Not at school and grade 12 not completed 141 (62.4%)

128 (43.2%)

269 (51.5%)

1 p = 0.000

1 p = 0.072

At school and grade 12 not completed 16 (7.1%)

52 (17.6%)

68 (13.0%)

0.45 (0.30–0.66) p = 0.000

0.74 (0.46–1.19) p = 0.220

116 (39.2%)

185 (35.4%)

0.71 (0.57–0.88) p = 0.002

0.78 (0.62–0.98) p = 0.032

Alcohol consumption (%)
Not included

Education level (%)

Grade 12 completed 69 (30.5%)
Occupation (%)

161 (54.4%)

309 (59.2%)

1 p = 0.004

1 p = 0.696

Unemployed 52 (23.0%)

Employed 148 (65.5%)

68 (23.0%)

120 (23.0%)

0.90 (0.71–1.15) p = 0.410

0.98 (0.73–1.33) p = 0.920

Other 26 (11.5%)

67 (22.6%)

93 (17.8%)

0.58 (0.43–0.80) p = 0.001

0.85 (0.59–1.24) p = 0.400

Having ever been married (%)
No 89 (39.4%)

159 (53.7%)

248 (47.5%)

1

1

Yes 137 (60.6%)

137 (46.3%)

274 (52.5%)

1.39 (1.14–1.70) p = 0.001

1.06 (0.81–1.38) p = 0.690

Having at least one child (%)
No 80 (35.4%)

140 (47.3%)

220 (42.1%)

1

1

Yes 146 (64.6%)

156 (52.7%)

302 (57.9%)

1.33 (1.08–1.63) p = 0.007

0.84 (0.64–1.10) p = 0.210

Less than 1000 102 (45.1%)

154 (52.0%)

256 (49.0%)

1

1

More than or equal to 1000 124 (54.9%)

142 (48.0%)

266 (51.0%)

1.17 (0.96–1.43) p = 0.120

0.99 (0.76–1.28) p = 0.930

No 69 (30.5%)

60 (20.3%)

129 (24.7%)

1

1

Yes 157 (69.5%)

236 (79.7%)

393 (75.3%)

0.75 (0.60–0.92) p = 0.008

0.76 (0.61–0.94) p = 0.013

Monthly incomes in ZARa

In Orange Farm more than 5 years

a

cut-off value was the median value
CI: conﬁdence interval
PRR: prevalence rate ratio obtained using Poisson regression
aPRR: adjusted PRR on the covariates in the table having a univariate p-value  0.20
ZAR: South African Rand
doi:10.1371/journal.pone.0158675.t001

lower, the proportion reporting being at risk of HIV infection was 17% higher, the proportion
reporting that MC increases pleasure during sex was 43% lower, the proportion reporting that
circumcised men do not need to use condoms to protect them from HIV was also 36% lower,
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Table 2. Characteristics related to HIV and male circumcision of the sample surveyed in 2015 and association with male circumcision status.
Characteristics

Uncircumcised Circumcised

Total

PRR

aPRR

N = 226

N = 296

N = 522

(95%CI) p-value

(95%CI) p-value

n (%)

n (%)

n (%)

Has been tested for HIV
No 70 (31.0%)

42 (14.2%)

112
(21.5%)

1

1

Yes 156 (69.0%)

254 (85.8%)

410
(78.5%)

0.61 (0.49–0.75)
p = 0.000

0.58 (0.47–0.72)
p = 0.000

No 141 (62.4%)

211 (71.3%)

352
(67.4%)

1

1

Yes 85 (37.6%)

85 (28.7%)

170
(32.6%)

1.25 (1.02 to 1.52)
p = 0.029

1.17 (0.95–1.45)
p = 0.130

No 54 (23.9%)

20 (6.8%)

74
(14.2%)

1

1

Yes 172 (76.1%)

276 (93.2%)

448
(85.8%)

0.53 (0.42–0.66)
p = 0.000

0.64 (0.50–0.83)
p = 0.001

No 85 (37.6%)

101 (34.1%)

186
(35.6%)

1

1

Yes 141 (62.4%)

195 (65.9%)

336
(64.4%)

0.92 (0.75–1.13)
p = 0.410

0.91 (0.74–1.12)
p = 0.380

51 (17.2%)

131
(25.1%)

1

1

245 (82.8%)

391
(74.9%)

0.61 (0.50–0.75)
p = 0.000

0.65 (0.53–0.81)
p = 0.000

50 (16.9%)

146
(28.0%)

1

1

246 (83.1%)

376
(72.0%)

0.53 (0.43–0.64)
p = 0.000

0.57 (0.46–0.69)
p = 0.000

7 (2.4%)

31 (5.9%)

1

1

289 (97.6%)

491
(94.1%)

0.53 (0.39–0.73)
p = 0.000

0.64 (0.46–0.89)
p = 0.008

12 (4.1%)

32 (6.1%)

1

1

284 (95.9%)

490
(93.9%)

0.67 (0.48–0.95)
p = 0.025

0.70 (0.49–0.99)
p = 0.047

296 (100.0%) 515
(98.7%)

1

1

0 (0.0%)

7 (1.3%)

2.35 (1.33–4.15)
p = 0.003

2.13 (1.19–3.83)
p = 0.012

286 (96.6%)

501
(96.0%)

1

1

10 (3.4%)

21 (4.0%)

1.22 (0.77–1.93)
p = 0.390

1.42 (0.89–2.25)
p = 0.140

Reported himself as at risk of HIV infection

Knows that MC can be done for free in OF

Male circumcision must be done in winter

Most women prefer circumcised men
Disagree or don't know 80 (35.4%)
Agree 146 (64.6%)
Circumcision increases pleasure during sex
Disagree or don't know 96 (42.5%)
Agree 130 (57.5%)
Circumcised men do not need to use condoms to protect
themselves from HIV
Agree or don't know 24 (10.6%)
Disagree 202 (89.4%)
Circumcised men can become infected with HIV
Disagree or don't know 20 (8.8%)
Agree 206 (91.2%)
Male circumcision protects woman from HIV
No 219 (96.6%)
Yes 7 (3.1%)
Circumcised men are protected from HIV
No 215 (95.1%)
Yes 11 (4.9%)
Prefer child to be circumcised
(Continued)
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Table 2. (Continued)
Characteristics

Uncircumcised Circumcised
N = 226
n (%)
No 15 (6.6%)
Yes 211 (93.4%)

N = 296
n (%)

Total

PRR

aPRR

N = 522

(95%CI) p-value

(95%CI) p-value

n (%)

1 (.3%)

16 (3.1%)

1

1

295 (99.7%)

506
(96.9%)

0.44 (0.30–0.66)
p = 0.000

0.45 (0.30–0.68)
p = 0.000

CI: conﬁdence interval
PRR: prevalence rate ratio obtained using Poisson regression
aPRR: adjusted PRR on the covariates of the Table 1 having a univariate p-value  0.20
doi:10.1371/journal.pone.0158675.t002

and the proportion reporting that circumcised men can become infected with HIV was 30%
lower.
Table 3 summarizes the main reasons reported by uncircumcised men for not being circumcised. 65.4% of the reasons were accounted for by the following responses: "It is not my culture", "Fear of the procedure, fear of pain or injury", and "I do not have the time".
Among the 185 uncircumcised men, 117 (63.2%; 95%CI: 56.1% to 69.9%) reported that they
were "Definitely" willing to become circumcised in the future, and 40 (21.6%; 95%CI: 16.2% to
28.0%) said "Maybe". As a result, a total of 157/185 84.9%; 95%CI: 79.2% to 89.5%) were not
opposed to undergoing circumcision. Six uncircumcised men reported that they were
"Unlikely" (3.2%; 95%CI: 1.4% to 6.6%) and 22 reported as being "Definitively not" (11.9%;
95%CI: 7.8% to 17.1%) willing to undergo circumcision in the future. Among those 28 men not
willing to undergo circumcision, 15 reported that their culture or religion was the main reason
for not being circumcised (53.6%; 95%CI: 35.5% to 70.9%).

Main reason for being circumcised
The main reasons for being circumcised are given in Table 4. Approximately 63% of the participants reported the three following main reasons "To reduce the risk of getting HIV", "Because
of tradition or religion" and "Hygiene".

Discussion
Main results
Using sequential, independent and random cross-sectional surveys conducted over a period of
7.5 years in the township of Orange Farm, we observed that the prevalence rate of MC among
adults aged 18–49 remained almost stable between 2010–2011 and 2015. However, the late
adolescent MC prevalence rate among men aged 18–19 years was just over 80%. The vast
majority of the uncircumcised adults reported that they would be willing to undergo
circumcision.

Trends over time
In Orange Farm, an 80% MC coverage has already been achieved among young adults. This
high coverage among young adults likely results from the intense campaigns among schools
that was started with the Bophelo Pele project in 2008 [12] and repeated each year. The campaigns have led to a change of social norms regarding MC among the youth. To sustain the
high coverage of MC among the youth, school talks and the free VMMC clinic in Orange Farm
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Fig 1. Male circumcision (MC) prevalence rate among men aged 18–49 years obtained in three independent cross-sectional surveys
conducted in Orange Farm in the years 2007–2008, 2010–2011 and 2015.
doi:10.1371/journal.pone.0158675.g001

must be maintained. The reason for this success among the youth may be the fact that MC is
now culturally and socially more acceptable for the youth than for adults [13,14].
A consequence of the high MC prevalence rate among the youth is that MC prevalence rate
is expected to increase among adults with the replacement of generations. This increase will,
however, take time. Our study showed that the increase among adults is unlikely to be expected
from the current VMMC demand creation in Orange Farm, as the MC prevalence rate has
remained relatively stable since 2011. The current demand creation is less intensive than the
initial implementation during the 2008–2010 period. For example, between 2008 and 2010
thirty-six field workers were recruiting men for VMMC in Orange Farm. After 2010 this was
reduced to two or three.
The results obtained in Orange Farm cannot be immediately extrapolated to other settings.
Orange Farm is, however, considered as having similar characteristics to other townships in
South Africa. The fact that MC prevalence rate is stable among adults despite the history of
VMMC, some ongoing VMMC demand creation activities and the presence of a free-for-service VMMC clinic in the township is not reassuring. Coverage of 80% among adults may be
difficult to obtain in South Africa.
In order to obtain MC coverage of 80% in the 14 priority countries, 20.8 million VMMCs
will have to be performed [5]. To have reached the target mid-point of 10.4 million MCs is a
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Fig 2. Male circumcision (MC) prevalence rate among men aged 18–19 years obtained in three independent cross-sectional surveys
conducted in Orange Farm in the years 2007–2008, 2010–2011 and 2015.
doi:10.1371/journal.pone.0158675.g002

remarkable success [15] obtained mainly thanks to PEPFAR funding but also due to political
investment in these countries. 80% MC coverage has already been obtained in Ethiopia, Kenya
and Tanzania. The experience in Orange Farm draws attention to the challenges in achieving
the required coverage of 80% in some settings.

Barriers to MC program success
The important factors associated with being uncircumcised were age and ethnic group. Such
factors have already been found to be important in other studies conducted in Eastern and
Southern African countries where MC prevalence was low in the 2000s [16–20]. As also found
in several other studies, the main reported reasons for not being circumcised were related to
culture and fear of pain. Reasons that may be relatively easily addressed are fear of pain and
lack of time, which represented almost 36% of the reasons mentioned by the participants
[16,18,19,21].

Limitations
We acknowledge that our study has two limitations that need to be considered. Firstly, the
response rate among participants was approximately 75%. The fieldworkers reported that
about half of the reasons given for refusing to participate in the survey were related to the
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Table 3. Main reason given by uncircumcised men for not being circumcised.
Main reported reason for not being circumcised

n (N = 185)

%

95% CI

It is not my culture

51

27.6%

21.5% to 34.3%

Fear of the procedure or fear of pain or injury

37

20.0%

14.7% to 26.2%

I do not have the time

33

17.8%

12.8% to 23.8%

No speciﬁc reasons or Don't know

22

11.9%

7.8% to 17.1%
2.4% to 8.7%

It is against my religion

9

4.9%

Lack of knowledge about male circumcision

8

4.3%

2.1% to 8.0%

My family is opposed

7

3.8%

1.7% to 7.3%

Do not see the need

5

2.7%

1.0% to 5.8%

Too old

3

1.6%

0.5% to 4.3%

Willing to be traditionally circumcised

2

1.1%

0.2% to 3.4%

Discomfort with female staff

1

0.5%

0.1% to 2.5%

The abstinence period is too long

1

0.5%

0.1% to 2.5%
0.1% to 2.5%

Waiting to be circumcised

1

0.5%

Oppose to medical circumcision

1

0.5%

0.1% to 2.5%

Lack of pressure from relative

1

0.5%

0.1% to 2.5%

My partner is opposed

0

0.0%

0.0% to 1.3%

The procedure/wait time is too long

0

0.0%

0.0% to 1.3%

No transportation

0

0.0%

0.0% to 1.3%

Not the right season to become circumcised

0

0.0%

0.0% to 1.3%

Too expensive

0

0.0%

0.0% to 1.3%

Other reason

3

1.6%

0.5% to 4.3%

CI: conﬁdence interval
doi:10.1371/journal.pone.0158675.t003

necessity to have a genital examination. The potential bias could not be assessed because no
data were collected among those who refused to participate in the survey. Such a response rate
is common among cross-sectional surveys. Secondly, we observed that 12% of men made false
claims of being circumcised. As a result, and described in the Methods section, the analyses of
the willingness to become circumcised and the main reason for being uncircumcised were conducted among 185 men only instead of 226.

Conclusion
Our study showed that uncircumcised men have accurate knowledge about MC, which shows
that convincing uncircumcised men to become circumcised is not a question of diffusing
knowledge. To obtain coverage of 80% from the current MC prevalence rate of 56%, approximately 55% (24/100-56) of uncircumcised men must be convinced to undergo circumcision.
This should be feasible as our study showed that 63% of uncircumcised men reported that they
were "definitely" willing to become circumcised. However, it is unlikely that the current methods of demand creation used to encourage circumcision will be successful in achieving the 80%
coverage among adult males in the near future. Indeed, as shown in this study, approximately
75% of the uncircumcised men interviewed for this survey in Orange Farm had lived in this
community for more than 5 years, and thus were exposed to the intense campaign of 2008–
2010 and the subsequent campaigns from 2011. In this context, the current VMMC campaigns
among adults in Orange Farm should be revisited and new approaches devised and tested to
convince uncircumcised men to undergo circumcision. Among these new possible approaches,
motivational talks and financial incentives should be considered [22–24].
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Table 4. Main reason given by circumcised men for being circumcised.
Main reason for being circumcised

n (N = 296)

%

95% CI

To reduce the risk of getting HIV

130

43.9%

38.3% to 49.6%

Because of tradition or religion

61

20.6%

16.3% to 25.5%

Hygiene

51

17.2%

13.3% to 21.8%

Peer pressure

15

5.1%

3.0% to 8.0%

To become a man

6

2.0%

0.9% to 4.1%

Parental decision

6

2.0%

0.9% to 4.1%

To avoid pain or problems during sex

4

1.4%

0.5% to 3.2%

Medical MC to avoid traditional MC

3

1.0%

0.3% to 2.7%

No speciﬁc reason

3

1.0%

0.3% to 2.7%

My wife or girlfriend asked me to do so

2

0.7%

0.1% to 2.1%

Because it is necessary before getting married

2

0.7%

0.1% to 2.1%

For sex pleasure

2

0.7%

0.1% to 2.1%

To solve a penis problem

2

0.7%

0.1% to 2.1%

Don't know

1

0.3%

0.0% to 1.6%

Did not like his uncircumcised penis

1

0.3%

0.0% to 1.6%

Other

7

2.4%

1.1% to 4.6%

CI: conﬁdence interval
MC: male circumcision
doi:10.1371/journal.pone.0158675.t004
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