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Male circumcision and its relationship to HIV infection in
South Africa: Results of a national survey in 2002

Catherine Connolly, Leickness C Simbayi, Rebecca Shanmugam, Ayanda Nqeketo

Objective. To investigate the nature of male circumcision and sexually active. HIV and circumcision were not associated
its relationship to HIV infection. (12.3% HIV positive in the circumcised group v. 12% HIV

Methods. Analysis of a sub-sample of 3 025 men aged 15 years positive in the uncircumcised group). HIV was, however,

and older who participated in the first national population- significantly lower in men circumcised before 12 years of

based survey on HIV/AIDS in 2002. Chi-square tests and age (6.8%) than in those circumcised after 12 years of age
Wilcoxon rank sum tests were used to identify factors (13.5%, p=0.02). When restricted to sexually active men, the
difference that remained did not reach statistical significance
(8.9% v. 13.6%, p=0.08.). There was no effect when adjusted for

possible confounding.

associated with circumcision and HIV status, followed by a
logistic regression model.

Results. One-third of the men (35.3%) were circumcised. The

factors strongly associated with circumcision were age >50, Conclusion. Circumcision had no protective effect in the

black living in rural areas and speaking SePedi (71.2%) or prevention of HIV transmission. This is a concern, and has

IsiXhosa (64.3%). The median age was significantly older implications for the possible adoption of the mass male

for blacks (18 years) compared with other racial groups (3.5 circumcision strategy both as a public health policy and an

years), p <0.001. Among blacks, circumcisions were mainly HIV prevention strategy.
conducted outside hospital settings. In 40.5% of subjects,
circumcision took place after sexual debut; two-thirds of S Afr Med ] 2008; 98: 789-794

the men circumcised after their 17th birthday were already

With an estimated 5.6 million people living with HIV/AIDS, Biological data also provide evidence that circumcision
South Africa now ranks second-highest in the world after could be protective in preventing HIV infection among
India.! Although the prevalence rates among both the general males. Circumcision is thought to have some protective
public and pregnant women appear to have peaked, incidence effect on the spread of diseases such as penile carcinoma,
rates suggest that a relatively high level of new HIV infections urinary tract infections, and ulcerative sexually transmitted
is still taking place, especially among young women.>? diseases, especially chancroid and syphilis." In circumcision,

The notion that male circumcision could be protective the remaining external foreskin found in most men has very

against HIV infection was first suggested over two decades few target cells for HI viruses to attach to, and also greatly

ago.* Since then, numerous ecological, observational and cohort increased keratinisation compared with the internal and

studies have produced mixed findings. A meta-analysis of 27 exterior surfaces of the foreskin in uncircumcised men." While

studies from sub-Saharan Africa showed a reduced risk of HIV removal of the foreskin certainly does not eliminate the risk

in circumcised men compared with uncircumcised men (risk of HIV infection, it does remove the most susceptible area,

ratio (RR) 0.52, confidence interval (CI) 0.2 - 0.42).° However, thereby reducing the probability of HIV infection. However,

the Cochrane Review found no effect. There are currently 3 there is some recent evidence that the protective claims of

. . . . . L ; - 12
randomised control intervention trials on male circumcision circumcision have been overstated.

which offer the strongest evidence available so far that male Various forms of circumcision have been practised for
circumcision can reduce HIV transmission by between 48 and many generations among several indigenous ethnic groups
60%.7 in sub-Saharan Africa.’® In South Africa, male circumcision

is performed mainly on youth as a part of initiatory rites of
passage into manhood, primarily among the Xhosa and South
Medical Research Council, Durban Sotho, as well as the Ndebele, Pedi and Venda.'**'* Male
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circumcision at birth is also generally performed on Jewish and
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Muslim babies.!*'?
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Ayanda Nqeketo, BA Hons performed may, however, affect the protection it offers in the

Subject age and the setting where circumcision was
general male population of South Africa. Firstly, pre-pubertal

circumcision has been shown to be associated with reduced
Corresponding author: C Connolly (cconnolly@mrc.ac.za) HIV and STl risk, unlike circumcision after age 20 years."
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Secondly, most circumcisions among indigenous ethnic groups
in South Africa are conducted under unsterile conditions.*''>
In addition, other cultural practices may be linked to an
increased risk of HIV infection. For example, circumcised males
in some ethnic groups are encouraged to engage in unprotected
pre-marital sex for sexual exploration, or to prove their virility
by impregnating a woman." Clearly, the potential benefits of
circumcision during late adolescence may be diminished by
such factors.

Results

Description of the sample

Table I. Socio-demographic characteristics of the sample
used in this study

A subgroup of 3 025 men aged 15 years and older who parti-
cipated in the study were included in the analysis (Table I). The

Demographic factors N %
The Nelson Mandela/HSRC Survey reported that 35% of
. . Age group
all adult and young males were circumcised at a mean age 15 - 24 1776 58.7
of circumcision of 15 years (median 17 years).? Preliminary 25 - 49 654 21.6
analysis of these data showed that male circumcision was more 50+ 595 19.7
protective among other population groups, such as whites, Race
Indians and coloureds, than among blacks, but confounding by P 177 <5
, . . - : White 307 10.1
variables such as age of circumcision or risky sexual behaviour Indian 385 12.7
was not taken into account (cf. poster by Connolly, Shisana, Coloured 562 18.6
Simbayi and Colvin as part of their presentation ‘HIV and Province
circumcision in South Africa’ at the XV International AIDS WC 395 13.1
Conference, held in Bangkok, Thailand, in 2004). Our study ]ég ig? Z482
looks firstly at demographic and behavioural factors associated GT 538 17:8
with male circumcision in South Africa, and secondly at FS 191 6.3
whether or not there is an association between circumcision NW 263 8.7
and HIV infection. MP 158 5.2
KZN 608 20.1
NC 206 6.8
Methods e —
. . . Rural 799 26.4
A cross-sectional, nat101.‘1al household-based, cor.nmuruty Urban formal 1801 595
survey was conducted in 2002. A complex multi-stage i — 425 14.0
probability sampling technique was used to create a master Education
sample of 1 000 census enumerator areas (EAs) from 86 000 Primary 950 314
EAs available from the 2001 census in South Africa. Of a total izcm}dary é82842 ‘1%1
. o atric g
of 13 528 possible re_sponc.lents, 9 9§3 (73.7%) persons >2 years Post matric 245 81
of age agreed to be interviewed (via proxy for children <11 Eleusaheld sfiuaitan
years), and 8 428 were tested for HIV. HIV testing was done Not enough for basics 1218 40.3
using the Orasure HIV-1 Oral Specimen Collection Device. The Enough for basics 11 &7
Vironostika HIV UNI-Form II plus O Elisa test was used to R 11\./[9“ imp things ez —=
. . . eligion
det(-.zr.mlne HIV status. No co.nﬁrmatory test was done on HIV. Christian 1531 50.6
positive results. A more detailed account of the methodology Islam/Jew 129 43
used is presented elsewhere.'® Ethical approval was obtained African based 420 13.9
from the Human Sciences Research Council’s Interim Research Other 432 14.3
Ethics Committee. None 513 17.0
Home language
Statistical analysis e 2 e
TshiVenda 21 0.7
Demographic and behavioural factors associated with Se.Pedi 198 6.5
circumcision were analysed using chi-square tests and IS}Ndebele 3 Lo
Wil . K S ice loisti . lysi IsiXhosa 457 15.1
790 ilcoxon sign ran. tesfs. .tepw1se ogistic regressmfl ana yéls XiTsonga 84 08
was then used to identify independent factors associated with Sosotho sa borwa 187 6.2
circumcision. Similar techniques were used to examine the English 585 19.3
association between circumcision and HIV infection. STATA SgTswapa 231 7.6
(Stata Corp., 2002, College Station, Texas, USA) was used for IS}Swah 63 21
h lvsi IsiZulu 413 13.7
the analysis. Other 56 1.9
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majority of them were black (58.5%), aged <25 years (58.7%), and Determinants of male circumcision
in formal urban areas (59.5%). Over 50% of them were Christian; bl h fth L b h
there were only 3 Jewish (0.1%) and 125 Moslem (4.1%) subjects. Ta .e IT's O.WS a summar}./ of the aSSO.CIE.itIOl’IS e.tween t .e
. . various socio-demographic characteristics and circumcision
Response rates were low among residents in urban formal areas Ci o hichest i 4550
(61.4%) and more specifically 48.9% among whites and 56.1% status. 1rc1.1mc1510n rates were highest in men aged >>0 years,
. and lowest in the age group 15 - 24 years; more blacks were
among Indians. Therefore, these subgroups may not be ) . . ) . o
. . circumcised than in other racial groups; and circumcision
representative of the general population. The most common ; ) ) o
h 1 Afrikaans (which was spoken by 23.2% of varied widely by province, from a low of 13.1% in Northern
ome langhage was p Y Cape to 69.4% in Limpopo. In Eastern Cape, a province where
the sample), followed by English (spoken by 19.3%). Slightly P o o Pop N o pe,ap o
more than a third of the men (35.3%; N=1 067) were circumcised. the practice of traditional circumcision is common, only 56%
Table II. Socio-demographic characteristics and male circumcision status, South Africa 2002
Circumcised
Demographic factors N N % OR* 95% CI p
Age group
15-24 1776 583 32.8 ref
25-49 654 235 35.9 1.1 1.0-14 0.15
50+ 595 249 41.8 1.5 1.2-1.8 <0.001
Race
Black 1771 747 42.2 ref
White 307 93 30.3 0.6 0.5-0.8 <0.001
Indian 385 97 25.2 04 0.3-0.5 <0.001
Coloured 562 130 23.1 0.5 04-0.6 <0.001
Geotype
Rural 799 336 42.1 ref
Urban formal 1801 563 .3 0.6 05-0.7 <0.001
Urban informal 425 168 39.5 0.9 07-1.1 0.40
Household situation
Not enough for basics 1218 455 37.4
Enough for basics 1135 392 345 0.9 0.7-1.0 0.20
Essentials 467 142 30.4 0.7 0.6-0.9 0.008
Extras 205 78 38.0 1.0 08-1.4 0.90
Religion
Christian 1531 503 329 ref
Islam /Jew 129 102 79.1 7.7 5.0-12.0 <0.001
African-based 420 152 36.2 1.2 09-15 0.20
Other 432 104 241 0.6 05-0.8 0.001
None 513 206 40.2 14 1.1-1.7 0.003
Home language
Afrikaans 702 152 21.7 ref
TshiVenda* 21 19 90.5 344 7.9 -149.2 <0.001
SePedi* 198 141 71.2 9.0 6.3-12.8 <0.001
IsiNdebele* 28 19 67.9 7.6 34-17.2 <0.001
IsiXhosa* 457 294 64.3 6.5 5.0-85 <0.00
XiTsonga 84 45 53.6 42 2.6-6.6 <0.001
Sosotho sa borwa* 187 70 374 22 1.5-3.1 <0.001
English 585 183 .3 1.6 1.3-21 <0.001
SeTswana 231 52 225 1.1 0.7-15 0.30
IsiSwati 63 13 20.6 0.9 05-1.8 0.90
IsiZulu 413 60 145 0.6 04-09 0.00
Other 56 19 B 1.9 1.0-3.3 0.04
Sexually active 791
Never had sex 541 121 224 ref <0.001
No sex in last 12 months 378 148 39.2 22 1.7-3.0 <0.001
Mono partner 1822 685 37.6 2.1 1.7-2.6 <0.001
Multi partner 284 113 39.8 2.3 1.7-3.1 <0.001
*Cultures where post-puberty circumcision is commonly practised.
fUnadjusted odds ratio.
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were circumcised (see Fig. 1). The table also shows that rural
respondents were more likely to be circumcised than those in
urban areas, as were sexually active men.

As expected, Islamic and Jewish religions were strongly
associated with circumcision while other religions showed
little variation. There were also strong associations
between circumcision and the language spoken at home,
with respondents who spoke IsiNdebele, IsiXhosa, SePedi
and TshiVenda and XiTsonga all having higher rates of
circumcision, followed by those who spoke English, Sesotho,
SaBorwa and other, while IsiZulu speakers had the fewest
circumcised men. Ethnic groups with high rates of circumcision
were among those known to practise traditional forms of
circumcision, namely the AmaNdebele, BaPedi, BaVenda and
BaTsonga people (who are primarily in the northern provinces
of Limpopo, Mpumalanga and Gauteng) and the AmaXhosa
who mainly reside in Eastern Cape.

Following a stepwise logistic regression model, age over
25 years, religion (Islam/Jewish), population group (Indian)
and home language remained significantly associated with
circumcision. Because of the correlation between province and
home language, province was excluded from the model.
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Fig. 1. Percentage of males circumcised, by province (2002).

Table III. Race and age of circumcision, South Africa 2002

Age of circumcision and place, race and language
group

Of the 1 067 men >15 years of age who were circumcised, the

majority (57.2%) were circumcised in the mountains or the
bush, at initiation school or at home, while the remainder
(42.8%) were circumcised in hospital. The vast majority of
circumcised whites (97.8%), Indians (92.8%) and coloureds
(87.4%) had been circumcised in hospital, compared with 21.8%
of blacks.

The age of circumcision varied both by race and setting of
circumcision. The median age of circumcision of blacks was 18
years, compared with 10 years for coloureds, 2 years for whites,
and 1 year for Indians. Over 75% of whites and Indians were
circumcised before the age of 12, compared with only 17% of
blacks and 57% of coloureds (see Table III). The median age of
those circumcised outside of hospital was significantly greater
than those in hospital for blacks (18.3 years v. 16 years, p<0.001)
and coloureds (18 years v. 10 years, p=0.001). The numbers of
whites and Indians circumcised outside of hospital were too
small for comparisons.

The practice of post-pubertal circumcision varied by home
language. Among IsiXhosa speakers, 64% were circumcised,
and >89% of those had been circumcised after their 17th
birthday. The TshiVenda-speaking people, a relatively small
ethnic group mainly in the northern part of the Limpopo
Province, had an overwhelming majority (90.5%) of men who
were circumcised, mostly before the age of 17 years (see Tables
II and 1V).

Circumcision and sexual debut

The median age of sexual debut among all the men was
estimated as 18.9 years. Circumcision took place after the
start of sexual activity among 40.5% of all the men. Of those
circumcised after their 17th birthday, two-thirds (66.5%) had
started sexual activity prior to circumcision.

Association between circumcision and HIV
infection

Of the 3 025 men in the study, 2 585 had a valid HIV

result. HIV prevalence was equal among circumcised and
uncircumcised men (11.1% v. 11.0%). When the analysis was
restricted to sexually active men, circumcision still showed

Age at circumcision

<12 yrs
Racial group N %
Black 120 16.7
White 60 75.0
Coloured 69 56.6
Indian 66 79.5
Total 315 31.4

13 - 16 yrs 17+
N % N %
134 18.6 465 64.7
6 7.5 14 17.5
11 9.0 42 344
4 4.8 13 15.7
155 154 534 53.2
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Table IV. Home language and circumcision, South Africa
2002

% circumcised at age

Home language N 17 yrs and older
IsiXhosa 284 89.1
Sosotho 68 76.1
IsiNdebele 19 68.4
IsiZulu 56 64.4
SeTswana 51 62.8
IsiSwati 13 38.5
Afrikaans 139 38.1
SePedi 133 33.8
XiTsonga 43 23,3
English 161 15.5
TshiVenda 17 11.8
Other 17 52.9

no protective effect (12.3% v. 12.0%). Age of circumcision was
available for 866 of the 961 sexually active circumcised men
(95%). Men circumcised before the age of 12 had a lower HIV
prevalence (6.8%) than men circumcised after the age of 12
(13.5%) (odds ratio (OR) 0.5, CI1 0.3 - 0.8, p<0.01), but not when
compared with uncircumcised men (OR 0.8, CI1 0.6 - 1.1, p=0.1).
Among sexually active men, the prevalence remained lower
among men who had been circumcised before the age of 12
(8.9%) compared with those circumcised after the age of 12
(13.6%), but the difference did not reach statistical significance
(OR 0.6, CI1 0.4 - 1.1, p=0.08). When blacks were examined
separately, HIV prevalence was 16.7% for men circumcised
before the age of 12, compared with 15.2% for those
circumcised after the age of 12 (OR 0.9, C1 0.5 - 1.7, p=0.7), and
17.9% for those uncircumcised (OR1.1, CI 0.6 - 2.0, p=0.8) (Table
V). The effect of circumcision remained unchanged when
adjusted for condom use, marital status, age and educational
level for men circumcised before the age of 12 (OR 0.9, CI

0.5 - 1.7, p=0.7) and for men circumcised after the age of 12
(OR 0.8, CI0.6 - 1.1, p=0.2), compared with uncircumcised
men. The differences among the coloured population were

not significant, and remained so when adjusted for possible
confounders. Whites and Indians were excluded because only a
few were circumcised after 12 years of age.

Among sexually active black men, the circumcision setting
was not associated with HIV prevalence (bush/home (15.4%) v.
hospital (15.1%), p=0.9).

Discussion

The first key finding from this study was that male
circumcision does not appear to be protective against HIV
infection among men in South Africa, irrespective of whether
they are sexually active or not. This finding is inconsistent with
the bulk of findings in the literature.”® The recent randomised
control trials (RCTs) show that while circumcision is protective,
it does not offer complete protection. The further finding that 2
out of 5 men were circumcised after their sexual debut suggests
that any possible benefit of male circumcision might have been
reduced by sexual contact prior to circumcision with young
females, who in South Africa have a very high HIV prevalence.
A similar explanation was given by Auvert:” circumcision

was found to be protective in Kisumu, Kenya, compared with
Ndola in Zambia where it had no effect.

Although descriptions of circumcision practices appear in
anthropological literature,'®" the strength of this study is that it
describes in more detail the determinants of male circumcision
in South Africa, and is based on a large cross-section of
data of the South African population. From our study, male
circumcision was associated with increasing age, black race,
religious affiliation, home language and province. Most
circumcisions among whites and Indians were performed in
childhood in hospital settings, whereas the greater proportion
among blacks was performed after the age of 17 and outside a
hospital setting. Circumcision was also more common among
speakers of IsiNdebele, IsiXhosa, SePedi, TshiVenda and
XiTsonga and residents of Limpopo, Mpumalanga, Gauteng
and Eastern Cape provinces, correspondingly.'*'* A surprising
finding was that more BaVenda men were circumcised than
AmaXhosa men. In Xhosa culture, a man is not accepted
as a man unless or until he is circumcised. Indeed, it is not
uncommon for uncircumcised men to be ostracised by other
men during discussions about manhood. In turn, some old or
even elderly men have to undergo circumcision later in life
to finally gain acceptance of their masculinity by other Xhosa
men.™

Table V. Age of circumcision and HIV prevalence among men, South Africa 2002

Age of circumcision

Uncircumcised Circumcised <12yrs >13
HIV pos. HIV pos. HIV pos. HIV pos.

Sub-group N (%) N (%) N (%) N (%)

All men in study 1669 11.0 916 1.1 264 6.8 602 13,5
Sexually active men 1316 12°3 815 12.0 203 8.9 568 13.6
Sexually active, blacks 675 17.9 586 15.3 78 16.7 486 15.2
Sexually active,

coloureds 321 8.7 99 5.0 43 7.0 52 3.9
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The last key finding is the high proportion of post-pubertal
circumcisions done outside of a hospital setting. This is a major
source of concern as, in the past, most traditional circumcisions
were performed in the bush by traditional practitioners
without adequate infection control measures, possibly
increasing the risk of HIV infection.>'*3!* Steps have already
been taken in this area, and joint initiatives already exist
between Western and traditional health systems which have
successfully resulted in fewer botched circumcisions and the
saving of lives of young initiates, compared with the past.’*'*!*

The above findings must be seen within the various
limitations of the present study. Firstly, the study is based on
a cross-sectional study design, which cannot show a temporal
relationship. Secondly, information on circumcision was self-
reported and might have been influenced by imperfect recall
and influences of social desirability as to when and where
circumcision had taken place. Also, the interviews were
conducted by Western-trained nurses, and some men might
have been reluctant to discuss circumcision with them.

More research, especially of the operational type, is
clearly needed on the feasibility of implementing a policy of
mass male circumcision in communities where traditional
circumcision may be done too late to offer the maximum
protection, and the long-term protection of circumcision may
be eroded by risky sexual behaviour.

This study was based on the database obtained from the Nelson
Mandela/HSRC Study of HIV/AIDS in South Africa2 which was
conducted in 2002 as a collaborative effort between the following
institutions: The Human Sciences Research Council (HSRC),
Medical Research Council (MRC) of South Africa, the Centre for
AIDS Development, Research and Evaluation (CADRE), the Joint
United Nations Programme on HIV/AIDS Regional Support
Team for Eastern and Southern Africa (UNAIDS-RST ESA), the
Agence Nationale de Recherches sur le Sida (ANRS) and Geospace
International. The authors thank the Nelson Mandela Foundation,

the Nelson Mandela Children’s Fund, The Swiss Agency for
Development and Cooperation, and the HSRC for financial support
for the original study.
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