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Abstract
The study investigates the statistical relationship between male circumcision and HIV prevalence in Africa,
in the context of the Voluntary Medical Male Circumcision (VMMC) campaigns in place since 2008. Data
from the Population-based HIV Impact Assessment (PHIA) surveys conducted in African countries in
2017-2018 were utilized. Six countries with high HIV prevalence, low traditional circumcision and large
VMMC programs were selected: Eswatini, Lesotho, Malawi, Namibia, Zambia, Zimbabwe. The statistical
analysis investigated the relative risk (RR) of HIV prevalence by circumcision status (circumcised vs intact)
among men age 20-59, and the age-incidence of HIV in the two groups among men age 20-49, defined as
the linear-logistic slope of the relationship between prevalence and age. Results show that the standardized
RR was not different from 1 at older ages (50-59): RR = 0.923, 95% CI = 0.769-1.108, P = 0.390.
Furthermore, the age-incidence was at least as high or higher among the circumcised groups than among
the intact groups. The standardized RR was lower than 1 at younger ages, and this could be explained by
selection biases. HIV prevalence at age 40-59 (27.3%) was also the same in the four groups of circumcision
status (intact, traditional, medical, unknown). Results matched earlier observations made in South Africa
that circumcised and intact men had similar levels of HIV infection. The study questions the current strat-
egy of large scale VMMC campaigns to control the HIV epidemic. These campaigns also raise a number of
ethical issues.

Keywords: HIV/AIDS; Male circumcision; PHIA surveys

Introduction
The HIV epidemic emerged in the late 1970’s or early 1980’s in African countries, was recognized
around 1985, and became generalized in several countries. According to Demographic and
Health Surveys (DHS), HIV prevalence among adults age 15-49 varies very much by country:
from 0.4% (Niger, 2012) to 19.7% (Eswatini, 2007) among the 67 surveys conducted between
2000 and 2019 (DHS program 2021). HIV prevalence and incidence are declining in most
African countries for which data are available. On average in sub-Saharan Africa, prevalence
among adults age 15-49 declined from 5.7% in 2000 to 4.8% in 2019, and incidence declined
from 7.0 to 2.4 per 1000 over the same period of time, as a result of prevention programs
and changing behaviour (UNAIDS 2021).
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Many prevention programs were launched since the early years to control the course of the
HIV epidemic, starting with the cleaning of the blood bank in the late 1980’s, the most important
being the ‘ABC’ programs in the 1990’s, focusing on sexual behaviour and condom protection
(ABC stands for: Abstinence, Be faithful, and Condom use) (Low-Beer & Stoneburner 2003;
Murphy et al. 2006; Okware et al. 2005). Anti-Retroviral Therapy (ART) became available in
the early 2000’s in Africa, and was added to the list because it reduces viral load and therefore HIV
transmission. An additional tool was proposed in 2007 by the World Health Organization
(WHO): voluntary medical male circumcision (VMMC), for countries with high HIV prevalence
and low levels of traditional circumcision, all located in Eastern and Southern Africa (WHO &
UNAIDS 2007). This recommendation was based on the results from three randomized controlled
trials (RCT’s) showing a reduced HIV incidence (by about 50%) among circumcised men in the
short run (18-24 months after circumcision). Soon after, VMMC programs were launched in 15
countries, and 10 years later, by 2018, some 22.6 million men had been circumcised, with main
focus on men age 15-29 (UNAIDS & WHO 2009). This situation allows one to evaluate the long
term effect of male circumcision in countries with high HIV prevalence.

The long term effect of male circumcision on HIV prevalence was controversial from the begin-
ning. Firstly, local observations showed that huge epidemics could develop among fully circum-
cised groups, such as the Xhosa and Shangaan of South Africa (HSRC 2021; Shisana et al. 2002;
2005; 2009; 2014; Simbayi et al. 2019). Secondly, when population based surveys (DHS:
Demographic and Health Surveys and AIS: AIDS Interview Surveys) became available in the early
2000’s, no correlation was found between HIV prevalence and circumcision status among 19
African countries (Garenne 2006; 2008). Further evidence based on similar DHS and AIS surveys
showed that among the 42 surveys conducted in Africa between 2001 and 2017, 21 surveys exhib-
ited more HIV among circumcised groups than among intact groups, while 21 exhibited the oppo-
site (DHS program 2021). Surveys conducted in South Africa also showed virtually no impact of
circumcision on HIV prevalence (Shisana et al. 2002; 2005; 2009; 2014; Simbayi et al. 2019;
Connolly et al. 2008; Myers & Myers 2008; Rosenberg et al. 2018). Ironically, in South Africa
HIV prevalence increased from 2008 (16.9%) to 2017 (20.6%) while the proportion of men cir-
cumcised increased from 40.6% to 61.6%. (Shisana et al. 2009; Simbayi et al. 2019). Additional
evidence came from other studies, showing again virtually no long term effect of circumcision
on HIV among various groups (Van Howe 1999; 2015).

In a number of countries it was observed that HIV prevalence could be lower among circum-
cised groups than among intact groups at younger ages (e.g. age 20-29), but much less later in life,
and even higher or equal at older ages (e.g. at age 40-49 or 50-59). For instance, in Agincourt,
South Africa, HIV prevalence among men age 40 and above (23.7%) was not different among
circumcised (22.7%) and intact men (24.0%), and was significantly higher among VMMC
men (30.6%) (Rosenberg et al. 2018). In the Human Sciences Research Council (HSRC) surveys
conducted in 2002, 2008 and 2012 in South Africa, the ratio of HIV prevalence among circum-
cised vs intact groups was also higher than 1 above age 45 (RR= 1.19) (author’s computation from
HSRC surveys 2002-2012). The question now is whether the apparent gains associated with cir-
cumcision at younger ages are sustained over the life cycle. Let us recall the dynamics of HIV
infection over the reproductive ages. For men, the first sexual intercourse occurs around or before
age 20 (the median age at first sex = 19.5 in African DHS surveys). Then, men are exposed to
sexually transmitted diseases mainly between age 20 and 49, with various degrees of exposure
depending on the infection rate of their partners, the number of partners, the stability of rela-
tionships, protection by condoms, and various co-factors. In population based surveys, HIV
prevalence among men is always very low at age 15-19, and about the same as at age 5-14, then
it increases more or less rapidly between age 20 and 49. Above age 50 the dynamics are com-
plex, and depend on AIDS mortality and on cohort trends. So, the rise of HIV prevalence
between age 20 and 49 is a good indicator of the dynamics of the epidemic, and a target group
to evaluate the long term effect of circumcision. Since most circumcisions occur before age
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20 (median age = 18 years in African DHS surveys), and hopefully before men are infected
through sexual transmission, the prevalence at age 40-59, and the rise of prevalence between
age 20 and 49 are pertinent indicators for evaluating the long-term effect of circumcision.
When men age 40-59 have a low prevalence (as in West Africa), the epidemic is considered
as a minor public health issue, whereas when they have a high prevalence (as in Southern
Africa), the epidemic is considered as a major public health issue.

The aim of the study was to analyse the statistical relationship between circumcision and HIV
infection by age, using population-based surveys in selected African countries with high HIV
prevalence and participating in the VMMC campaigns program. The focus is on age patterns,
that is the increasing prevalence with age in the general population. The concept of ‘age-incidence’
will be introduced to measure the increasing prevalence with age. Recent PHIA surveys, con-
ducted in 2017-2018 are appropriate to evaluate the effect of circumcision on HIV, and in par-
ticular the effect of medical circumcision (PHIA project 2021).

Data and Methods
Survey data

The study was based on surveys conducted by the PHIA project in Africa (PHIA project 2021).
These are standardized surveys with information on HIV prevalence and circumcision status. All sur-
veys are based on representative samples of national populations, with large sample size (average of
11,000 households in each country), and were conducted by the same institution (the Mailman School
of Public Health, University of Columbia, New York, USA), with similar laboratory procedures and
similar questionnaires. They allow comparison and merging by country. All details on sampling and
laboratory procedures can be found on the PHIA web site and in survey reports [PHIA project 2021;
PHIA report Eswatini 2019; PHIA report Lesotho 2019; PHIA report Malawi 2018; PHIA report
Namibia 2019; PHIA report Zambia 2019; PHIA report Zimbabwe 2019].

The study focused on African countries with high HIV prevalence, and low- but increasing-
circumcision following the VMMC campaigns. Among the 13 countries with PHIA surveys con-
ducted in 2016-2018, the study excluded countries with nearly universal circumcision (Cameroon,
Cote d’Ivoire, Ethiopia), and countries with relatively low HIV prevalence (Kenya, Rwanda,
Tanzania, Uganda). Therefore, the study selected six countries, all located in Southern Africa, with
high HIV prevalence (> 10%), low or moderate prevalence of traditional circumcision (< 50%),
and major VMMC programs: Eswatini (formerly Swaziland), Lesotho, Malawi, Namibia, Zambia
and Zimbabwe. The study selected men age 20-59 with known HIV and circumcision status.

Methods

The statistical analysis was based on standard 2 by 2 cross-tabulation of men by HIV status (pos-
itive/negative) and circumcision status (circumcised/intact). This was done by single year of age,
from age 20 to 59. Age 20 was selected because a majority of men have had sexual intercourse by
age 20: the median age at first sexual encounter ranges from 17.5 to 19.5 in these countries (DHS
program 2021). Age 59 was selected because it is the maximum common to the six surveys (only
few surveys included men above age 60). For presentation, ages were grouped by 10 year: 20-29,
30-39, 40-49, and 50-59.

The age pattern of prevalence defines the magnitude of the epidemic, and the speed of HIV
transmission among adult men. According to the surveys, HIV prevalence before age 20 is always
very low (average 1.1%), and the peak of prevalence is reached around age 45-49 for men. So, the
‘age-incidence’ was defined as the Logit slope of the age pattern, from age 20 to age 49. The sta-
tistical model was:
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Logit Pv� � � a� b × Age

Where Pv is the prevalence at age x (in years), and b is the ‘age-incidence’. This model can be seen
either as a synthetic cohort (as routinely done in demographic analysis), or as an age-standardized
prevalence (as routinely done in epidemiologic analysis).

The model was applied for intact and circumcised men separately, and the difference between
the slopes defines the difference in the rate of acquisition of HIV infection between the two groups
(two synthetic cohorts). Testing the difference between slopes allows one to determine whether
intact and circumcised men get infected at the same speed, that is with the same age-incidence,
independently from the baseline level at age 20. Conversely, it allows testing the difference
between the age-standardized prevalences.

Results
The six PHIA surveys

The six surveys were conducted in Southern Africa between 2015 and 2017, some 7 to 9 years after
the onset of VMMC campaigns. The surveys totalled 30,331 men age 20-59 (range 3033 to 6491
per country), a large sample for investigating the relationship between HIV and circumcision. The
proportion of men circumcised averaged 31.7%, with a wide range from 12.7% (Zimbabwe) to
71.2% (Lesotho). HIV prevalence averaged 16.2%, with a range from 12.0% (Namibia,
Zambia) to 27.6% (Eswatini). Three countries had lower prevalence than average (Malawi,
Namibia, Zambia), one had average prevalence (Zimbabwe), and two countries stood out with
very high HIV prevalence (Eswatini and Lesotho). The correlation between HIV prevalence
and proportion circumcised at country level was moderate and positive (ρ =�0.39), that is more
circumcision was associated with more HIV (Table 1).

The relative risk of HIV prevalence associated with circumcision status (Circumcised/Intact)
varied by survey and by age, from 0.41 (Namibia at age 20-29) to 1.47 (Malawi at age 40-49). On
average it was close to 1.0 in Malawi and Lesotho, and lower than 1.0 in the other four countries.
More important, the relative risk of HIV prevalence tended to increase with age. For the six

Table 1. Basic characteristics of PHIA surveys, men 20-59 with known HIV and circumcision status

PHIA
survey

RR of HIV: Circumcised/Intact

NB men

Prevalence (%) Age group

Circumcision HIV 20-29 30-39 40-49 50-59

Eswatini-2017 3033 25.4% 27.6% 0.421 0.547 0.656 1.089

Lesotho-2016 3867 71.2% 25.6% 0.849 0.846 1.012 1.098

Malawi-2015 5313 26.3% 12.1% 0.818 1.114 1.469 1.067

Namibia-2017 5586 38.0% 12.0% 0.413 0.551 0.738 0.704

Zambia-2016 6491 27.7% 12.0% 0.584 0.617 0.760 0.540

Zimbabwe-2015 6041 12.7% 16.7% 0.715 0.579 0.511 1.264

Total
6 surveys

30331 31.7% 16.2% 0.774 0.883 0.972 1.037

Meta-Analysis 0.619* 0.700* 0.836* 0.923ns

95% CI 0.50-076 0.61-0.80 0.72-0.97 0.77-1.11

Note: Testing relative risk <> 1: * P< 0.05; ns= not significant
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surveys lumped together it increased from 0.774 at age 20-29, 0.883 at age 30-39, 0.971 at age
40-49 and 1.037 at age 50-59. This means that if circumcision was associated with lower HIV
prevalence at younger ages, it was no longer at older ages. In other words, if circumcised men
were less infected early in their adult life, they quickly caught up with intact men, so that at
the peak of prevalence they were as infected as the others (Table 1, Figure 1).

The age pattern of the relative risk was partly due to the interactions between circumcision and
HIV at country level. A meta-analysis was therefore performed, by age group. Weights were pro-
portionate to the inverse of the square-root of the variance. Results showed lower values for the
risk ratios, but still increasing with age: 0.619 at age 20-29 (95% CI: 0.501-0.765); 0.700 at age 30-
39 (95% CI: 0.608-0.805); 0.836 at age 40-49 (95% CI: 0.724-0.966), and 0.923 at age 50-59 (95%
CI: 0.769-1.108). Note that the relative risk was again not significantly different from 1.0 at older
ages (P = 0.390) (Table 1).

Age incidence

In order to investigate the rise in HIV prevalence by age and circumcision status, the age-incidence
was calculated as the slope of the linear-logistic relationship between HIV prevalence and age for
men age 20-49. Results show only small differences in the age-incidence rate between circumcised
and intact men. In four countries the difference between slopes was somewhat positive (higher
age-incidence among circumcised men) and in two cases the difference was somewhat negative.
In only two countries (Malawi and Namibia) the differences were statistically significant but posi-
tive (higher age-incidence among circumcised men). In total, when the six surveys were lumped
together, the age-incidence was significantly higher among circumcised men (�0.1017) than
among intact men (�0.0897), the difference being statistically significant (P = 0.015) (Table 2).

Age-standardized prevalence

In other words, even though circumcised men started their adult life with lower levels of HIV
infection, they became infected at least as rapidly as intact men, so that by age 50 they had about
the same level of HIV prevalence. This pattern appears clearly in Figure 2: hardly any difference in
age-specific prevalence between circumcised and intact men, both groups become infected the

Figure 1. Risk ratio of HIV prevalence by circumcision status (circumcised/intact), PHIA surveys in Southern Africa.
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same way. The regression model predicted similar levels of age-standardized prevalence at age 50
among the circumcised group (43.5%) than among the intact group (42.7%).

Selection for VMMC

In earlier studies, no relation was found between circumcision and HIV prevalence (Garenne
2008). In this section, reasons for lower level of HIV prevalence among young circumcised
men in the PHIA surveys were investigated. Particular attention was paid to medical circumcision
resulting from the recent campaigns of VMMC. These campaigns target young men (age 15-29),
and are likely to be selective, since informed consent is required for the surgical procedure.

Potential selection was investigated by computing the proportion of men who underwent
VMMC by large categories: age at survey (< 30 years vs≥ 30 years); urban residence (urban
vs rural); household wealth (top 2 quintiles vs low 3 quintiles); level of education (secondary

Table 2. Age-incidence of HIV in PHIA surveys, men age 20-49, Southern African countries

PHIA survey

Age-incidence
(logit slope)

Difference
Circumcised − Intact

Testing difference
Circumcised − Intact

Intact Circumcised Difference St. Dev. T-test P-value Signif

Eswatini-2017 0.1160 0.1140 −0.0020 0.0159 −0.1276 0.8985 ns

Lesotho-2016 0.0962 0.1106 �0.0144 0.0120 �1.1998 0.2302 ns

Malawi-2015 0.0829 0.1208 �0.0379 0.0138 �2.7481 0.0060 *

Namibia-2017 0.0809 0.1091 �0.0282 0.0135 �2.0978 0.0359 *

Zambia-2016 0.0876 0.1014 �0.0138 0.0136 �1.0197 0.3079 ns

Zimbabwe-2015 0.0987 0.0799 −0.0189 0.0174 −1.0821 0.2792 ns

Total 6 surveys 0.0897 0.1017 �0.0120 0.0049 �2.4360 0.0148 *

NB. Results of linear-logistic regression. Model = Logit(%HIV)= A � B×Age.
(*) P< 0.05; ns= not significant

Figure 2. HIV prevalence by circumcision status, PHIA surveys in Southern Africa.
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or higher vs lower level). In all countries, a clear selection occurred: men who underwent VMMC
were younger (average RR = 1.36), were more urbanized (average RR = 1.55), were from wealth-
ier households (average RR = 1.66), and were more educated (average RR = 1.78). Results were
consistent for all six countries, and none of the relative risks investigated was lower than one
(Table 3). This selection could explain why young circumcised men were somewhat less infected
than intact men of the same age.

HIV prevalence by type of circumcision

Finally, HIV prevalence at older ages (40-59), where it is highest, was compared by circumcision
status. The PHIA surveys provide this information in four categories: intact (never circumcised),
medical (circumcision performed by a medical professional), traditional (circumcision performed
by non-medical personnel), and unknown (type of practitioner not stated). Results showed no
difference between the four groups: in the six PHIA surveys (based on 10,172 men) HIV preva-
lence averaged 27.3% in total, with 27.3% among intact groups, 26.2% in the medical group, 28.1%
in the traditional group and 27.0% in the unknown group, none of these differences being statis-
tically significant, with all P values> 0.470 (Table 4). When the six countries were considered

Table 3. Selection for VMMC: ratios of men medically circumcised in high category/low category, PHIA surveys, men
age 20-49

PHIA survey
Country, year

Relative risk of VMMC

Age
(< 30)

Residence
(Urban)

Wealth
(Quintile 4-5)

Education
(Secondary�)

Eswatini-2017 1.22 1.13 1.22 1.13

Lesotho-2016 1.40 1.85 2.34 2.27

Malawi-2015 1.33 1.65 1.42 2.66

Namibia-2017 1.19 1.33 1.67 2.06

Zambia-2016 1.41 1.60 1.72 1.39

Zimbabwe-2015 1.59 1.76 1.60 1.18

Average 1.36 1.55 1.66 1.78

RR = ratio of proportions medically circumcised in high category/low category. High category: Age< 30 years; Residence: urban; Wealth: top
two quintiles; level of education: secondary or higher.

Table 4. HIV prevalence by circumcision status, PHIA surveys, men age 40-59 (N = 10172 men)

PHIA survey
Country, year

Circumcision status

Intact Medical Traditional Unknown Total

Eswatini-2017 46.5% 37.5% 35.7% 33.3% 44.6%

Lesotho-2016 40.1% 36.9% 44.7% 44.8% 41.6%

Malawi-2015 19.5% 32.1% 23.8% 17.5% 20.9%

Namibia-2017 23.0% 17.9% 15.6% 25.5% 20.9%

Zambia-2016 22.6% 18.6% 11.5% 25.0% 21.1%

Zimbabwe-2015 29.1% 21.6% 25.6% 30.7% 28.6%

Total 27.3% 26.2% 28.1% 27.0% 27.3%
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separately, HIV prevalence was significantly higher among medically circumcised men in Malawi
(32.1% vs 20.9%, P= 0.012), and HIV prevalence was lower among traditionally circumcised men
in Namibia (15.6% vs 20.9%, P = 0.028), and in Zambia (11.5% vs 21.1%, P = 0.002), while all
other differences were not significant. In addition, there were no significant difference between
traditional and medical circumcision, except in Zambia where the medical group had a higher
HIV prevalence than the traditional group (18.6% vs 11.5%, P = 0.050). In brief, there was no
statistical evidence that circumcision in general, and medical circumcision in particular, had
any protective effect against HIV, and all minor differences could be explained by selection biases.

Discussion
In this study, based on PHIA surveys, circumcision was shown to have no long-term protective
effect on HIV prevalence in countries of Southern Africa, the countries which have the highest
seroprevalence in the world, and where traditional circumcision was practiced by a fraction of the
population, and not universal as in other African countries. This matches evidence found in other
studies conducted in South Africa, such as the HSRC studies and the Agincourt Health and
Demographic Surveillance System (HDSS) (Connolly et al. 2008; Myers & Myers 2008;
Rosenberg et al. 2018). To evaluate the long-term impact of circumcision, what matters ultimately
is HIV prevalence at older ages, as differences in incidence in the short run and at younger ages
might be misleading. Note also that PHIA surveys conducted in eight countries found a high inci-
dence (1.36% per year) among circumcised groups at age 35-59, which is enough to infect a large
proportion of the population, about a third over 30 years (Hines et al. 2021). Such high levels of
yearly incidence among circumcised men were also found earlier in the three randomized con-
trolled trials (1.1% in Kisumu, 0.9% in Orange-farms, 0.7% in Rakai), again enough to infect a
large proportion of the population after 30 years of sexual activity.

There are reasons why short term incidence at younger ages does not translate into long-term
prevalence at older ages. To simplify the case, assume a population with four groups with different
sexual behaviour and exposure to HIV. A first group of men in a stable relationship with a HIV
negative woman: in this case the man will not become infected, whether he is circumcised or not.
A second group of men also in a stable relationship but with a HIV positive woman: in this case
the man will become infected, whether he is circumcised or not, because of repeated exposure (a
50% reduction in yearly incidence has virtually no long term effect after 30 years of exposure).
A third group of sexually mobile men in a population where a large proportion of their female
partners (casual encounters or CSW’s) are infected: in this case most men will become infected,
whether circumcised or not, again because of repeated exposure. A fourth group similar to the first
group (men in stable union with an HIV negative partner) but among whommen have sometimes
unprotected extramarital sex: in this case only circumcision could have an effect of HIV infection,
but this effect will be marginal, and hardly detectable in the general population.

In all six countries investigated, HIV prevalence appeared lower at young ages among circum-
cised men. All these countries embarked into VMMC programs around year 2008, and a large
majority of men circumcised at age 20-29 were medically circumcised: 72% on average in the
six countries (range from 48% in Malawi to 97% in Eswatini). This probably explains the selection
bias noticed in the statistical analysis. Young men who accepted VMMC were more educated,
from wealthier households and more urbanized. This situation is very different from that of tra-
ditional circumcision, where men were circumcised as part of a religious or ethnic custom, inde-
pendently from socio-economic status. This is why selection for circumcision is different from
what it was before 2007.

Note that the selection shown in the surveys refers only to demographic selection (age) and to
socio-economic status (place of residence, wealth, education). Since VMMC requires a personal
decision, it most likely implies a psychological selection as well, not measured in demographic
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surveys. Men who underwent VMMC were most likely more informed and more motivated to
control HIV transmission. This could also explain why they were less infected early in adult life.

This study considered primarily medical and traditional circumcision alike, because no difference
was found between both situations at older ages. A large proportion of young men (age 20-29) were
circumcised medically (72%), whereas a large proportion of older men (40-49) were circumcised tra-
ditionally (55% on average in the six countries). This could be considered as a limitation of the study.
The detailed comparison between traditional and medical circumcision is difficult, because there is a
great variety in surgical procedures in both cases, ranging from minor cut to full removal of the pre-
puce. No study has ever investigated the effect of circumcision on HIV transmission according to the
proportion of the prepuce removed, and this would be difficult to do. A recent study from Lesotho
showed that in discordant couples HIV transmission was similar among medically and traditionally
circumcised men as well as among intact men (Garenne 2022a). Note also that a full evaluation of the
impact of VMMC campaigns in the population would require to wait until year 2040, when men born
in 1990, circumcised in year 2010, will be age 50.

Another limitation of this cross-sectional study is the mixing of cohorts. Men age 40-49 belong
to cohorts who were more infected at age 20-29 than cohorts currently age 20-29. This is due to
the decline of HIV prevalence at age 20-29 over the past 20 years in all six countries. However,
firstly the decline has been slow over time. Secondly, and more important, this bias works in
favour of young men. By studying men 40-49 one considers men who were more exposed (their
female partners were more infected), and therefore one can better estimate the long-term effect of
circumcision. Thirdly, HIV prevalence at age 15-19 seems to have remained low and approxi-
mately constant over time, so that the increase in prevalence with age noticed in the cross-
sectional study is estimating accurately what happened in the cohort of men age 40-49 at survey.

If circumcision appears to have no effect in the long run on HIV prevalence at older ages, other
strategies were found to have a large and long-lasting impact. One of the best documented cases in
Africa is that of Cote d’Ivoire (De Cock et al. 1989; Ouattara et al. 1989; Soro et al. 1990; Gershy-Damet
et al. 1991). This country, where men are almost all circumcised (96% at the 2005 AIS survey), had one
of the earliest and most quickly progressing HIV epidemics in the 1980’s, with a huge incidence
between 1985 and 1989, especially in the Southern part and in Abidjan, the Capital city. By 1989,
seroprevalence in the adult population was already 5.8%, and above 50% in high risk groups, in par-
ticular among commercial sex workers (CSW) and their clients (Ghys et al. 2002; Msellati et al. 2006;
Vuylsteke et al. 2012). By 1994 AIDSmortality was already high in Abidjan, and the increase in deaths
allowed reconstructing the fast dynamics of HIV in the late 1980’s (Garenne et al. 1995, 1996). Starting
in 1991 a large scale prevention program was launched, focusing on condom use in encounters with
CSWs and casual partners. Since then, seroprevalence in the population declined steadily: 4.7% in
2005, 3.7% in 2012 and 2.5% in 2018 (DHS program 2021; PHIA project 2021), a steady decline also
noticed among pregnant women (Msellati et al. 2006; Ghys et al. 2002; Vuyksteke et al. 2012). The
decline in HIV infection was similar in urban and rural areas, for males and females alike, and in all
regions, except in the more conservative Northern provinces where seroprevalence had remained low
over the years. Note that without a strong intervention, HIV prevalence was likely to continue rising
and to reach much higher levels. The case of Cote d’Ivoire was analysed in detail using population-
based compartmental simulation models and taking into account all prevention programs (Maheu-
Giroux et al., 2017a, 2017b). Results of the exercise showed that most of the decline in HIV prevalence
was attributable to condom use, and in particular in encounters with commercial sex workers. Other
more recent programs such as ART played only a minor role (Maheu-Giroux et al., 2017a, 2017b).
This case study shows that HIV can be controlled with efficient strategies, and that condoms could
have a strong demographic impact when properly utilized on a large scale, and could allow controlling
the epidemic in the long run. The main reason is that, when utilized efficiently, condoms can prevent
any transmission, from male to female and from female to male. In contrast, circumcision could only
reduce the probability of transmission from female to male, which cannot have any effect in case of
repeated exposure over many years, and no effect among people in stable relationships.
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VMMC campaigns raise serious scientific concerns since they appeared to have no long term
demographic impact (Garenne 2006; 2008; 2010; 2013; van Howe 1999; 2015; Giami et al. 2015).
Furthermore, they could induce negative behaviours (such as less condom use, more partners),
because when men feel ‘partly protected’ by VMMC they could take more risks. This was docu-
mented in a few countries such as South Africa (Zungu et al. 2016; Simbayi et al. 2019), Uganda
(Kibira et al. 2016;), and Zambia (Garenne & Matthews 2020). However, these findings are
context-specific, other studies found the opposite, and a recent meta-analysis of 30 studies found
on average no risk compensation (Gao et al. 2021). Beyond risk compensation, the relationship
between circumcision and HIV could be blurred by selection bias: men who accept to undergo
VMMC could be from different socio-economic groups, or simply more aware of the risk of con-
tracting HIV. Selection bias was documented in South Africa (Rosenberg et al. 2018), and in
Lesotho (Garenne 2022a), and is likely to be present elsewhere as well.

Male circumcision among minors raise numerous ethical issues in developed as well as in devel-
oping countries, as has been argued by numerous authors (Aggleton 2007; Boyle 2015; Brussels
Collaboration on Bodily Integrity 2019; Darby 2015; DeLaet 2009; Earp 2015; 2021; Earp & Darby
2017; 2019; Fish et al. 2021a; 2021b; Frisch & Earp 2018; Garenne 2007; 2022b; Lie & Miller 2011;
Luseno et al. 2021; Svoboda et al. 2016; 2019; Tangwa 1999). Among the critical issues are the
children’s right to body integrity, and the lack of substantive long term benefits that are crucial to
the individual’s well-being. The VMMC campaigns have a dilemma: either circumcise before age
18 (or official age of majority) and violate children’s rights, or circumcise at older ages and take
the risk of circumcising men who are already infected, which in this case would be useless for pre-
vention. Moreover, VMMC campaigns among adolescents are often accompanied with major propa-
ganda, sometimes with incentives, and even with coercion among school boys (Rennie et al. 2021).

Male circumcision among adults raise the issue of informed consent: in order to be able to
make the right choice, adults should be given complete information on the numerous risks (phys-
iological and psychological), on potential social stigma (if any), and on the little benefits, which is
never done in practice (Tye & Sardi 2022). In particular, it is never explained to men that cutting
the prepuce removes only some of the target cells for HIV, but that other target cells remain on the
glans and the urethra, which implies no real protection. They are not told that proper protection
can only be provided by using condoms consistently and correctly, and that circumcision is useless
when using condoms. In addition, adverse events following circumcision are not trivial, and are
rarely explained (Shabanzadeh et al. 2021).

In conclusion, the lack of long term effect of circumcision allows one to ask critical questions:
Was it rational to promote VMMC when it was clear from the beginning than circumcision would
have no effect in the long run? Was it not more useful to continue promoting condom use, when
one was sure to control the epidemic this way in the long run?
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