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Abstract
Background: Male circumcision (MC) has been demonstrated to be effective and cost-effective for HIV/AIDS
prevention. Global guidance to adopt this intervention was announced in 2007 for countries with high HIV/AIDS
prevalence and low MC prevalence. However, scale up of voluntary medical male circumcision (VMMC) programs in
MC priority countries have been slow. Many of these countries have particular cultural barriers that impede uptake
of this effective intervention. This analysis explored correlates of MC status among men and their socio-economic,
health and sexual behaviour factors using DHS data (2006–2011) from 11 MC priority countries.
Methods: Our analysis included univariate unadjusted analyses for individual countries and the region (by combining
all countries into one dataset) and a multiple logistic regression model.
Results: Individual country results vary widely but alignment was mostly found between unadjusted analyses and
multiple logistic regression model. The model found that men who are of the Muslim faith, reside in urban areas,
have higher or secondary education attainment, hold professional occupations, and be in the richest wealth quintile
are more likely to be circumcised. Circumcision is also positively correlated with lower reports of STIs, safe sexual
behaviour, and HIV/AIDS prevention knowledge.
Conclusions: Since the data collected predate VMMC program launch in these countries, results can only indicate
baseline associations. However, characteristics of these existing circumcision practices may be utilized for better
population targeting and program management to achieve higher impact with this effective prevention strategy.

Background
According to the most current Joint United Nations
Programme on HIV/AIDS (UNAIDS) report, worldwide
HIV prevalence in 2013 is estimated to be 35 million
people living with HIV where 24.7 million (or 71 %)
reside in sub-Saharan Africa (SSA) [1]. By 2013, new infections are estimated to be 2.1 million world-wide with
1.5 million in SSA alone [1]. Although HIV incidence
has decreased by 38 % from 2001, the number of people
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living with AIDS continues to increase as mortality rate
declines from improved access to antiretroviral therapy
(ART) [1]. Prevention services are essential in order to
reduce new infections that adds to the expanding population living with this disease.
Epidemiologically, voluntary medical male circumcision (VMMC) is considered the most efficacious and
cost effective intervention in reducing female to male
HIV transmission in SSA where heterosexual transmission is the predominant mode of infection [2, 3]. Ample
evidence have been available since the late 1980s which
included observational studies (cross-sectional, case control and cohorts) and randomized control trials [3, 4].
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The most striking evidence came from three randomized
controlled trials (RCTs) from South Africa, Kenya, and
Uganda where the reduction of HIV infection in men
was found to be 55–61 % [5–7]. As a result, the World
Health Organization (WHO) and UNAIDS recommended the scale up of VMMC in 14 priority countries
where HIV prevalence is high and male circumcision
(MC) prevalence is low [8]. The Demographic and
Health Surveys (DHS) started including questions on
MC status in 2003. Self-reported MC status varies
greatly across different countries and also within traditionally circumcising countries. Two published studies
used DHS data to perform cross-sectional analyses that
explored the correlations between self-reported MC status, HIV/AIDS infection, STI, and several socioeconomic
factors [9, 10]. Gebremedhin had shown significant HIV
risk for men who were uncircumcised having adjusted
for socio-demographic variables and sexual history [9].
Tram et al. explored the associations of MC with age,
education, residence, wealth, religion, ethnicity and
region. Age, religion, and ethnicity were found to be
strong predictors of circumcision while education,
wealth, and residence were not [10]. These results
were not surprising as DHS surveys in these countries
were performed prior to VMMC program scale-up,
traditional circumcisions were expected to dominate
for those self-reported to be circumcised.
In this study, we explored additional correlates of male
circumcision status and model different predictors for
11 MC priority countries. We included demographic
and socioeconomic characteristics (region, age, age at
circumcision, residence, marital status, education, religion, wealth quintile, occupation and access to media),
attitudes towards wife amongst married men, non-sexual
(tobacco use) and sexual health attributes (alcohol consumption at last sex, safe sexual behavior, total lifetime
sexual partners, current number of wives or partners,
age at first sex, self-reported STI symptoms in the last
12 months and HIV prevention knowledge). We chose a
variety of variables that might influence or be influenced
by men’s circumcision status. We also hope that finding
of this background circumcision analysis would facilitate
future analyses in order to understand the impact of
scale-up and provide insights on programming and policy decisions. For individual countries, we have carried
out univariate analyses using these characteristics. We
have also combined all countries for regional trends by
using univariate analysis and constructing a multiple
logistic regression model.

Methods
The data used in this study was extracted from the
Men’s questionnaire of the Demographic and Health
Surveys (DHS) from 11 MC priority countries in Eastern
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and Southern Africa. This data is openly available via the
DHS website. No human subject research was involved.
Analysis was performed for men only. We have selected
the most recent Standard DHS that are publically available on the DHS website for the following countries:
Ethiopia (2011), Kenya (2008), Lesotho (2009), Malawi
(2010), Mozambique (2011), Namibia (2006), Rwanda
(2010), Swaziland (2006), Tanzania (2010), Zambia
(2007), Zimbabwe (2011). Botswana, Uganda, and South
Africa were excluded from the analysis since the male
questionnaire is not available for Uganda and South
Africa and access to data for Botswana is restricted. Each
questionnaire provides a nationally representative sample of men age 15–49 or 15–59 years. The dependent
variable was self-reported MC status (binary outcome as
Yes or No) which did not distinguish circumcisions as
performed by traditional or medical practitioners. Independent variables include: Age (five-year age groups),
Place of residence (Urban, Rural), Marital status (Never
in union, Married, Separated where Separated includes
those widowed, divorced or no longer co-habiting),
Education attainment (No education, Primary, Secondary,
Higher), Religion (Muslim, Christian, others), Wealth Index
(Poorest, Poorer, Middle, Richer, Richest), Occupation
(Professional, Clerical, Skilled agricultural, Elementary
worker, Non worker), Access to media is derived from frequency of reading newspaper, listening radio or watching
television (No access, Poor, Fair, Good), Tobacco use (Yes,
No), Attitude towards wife (Good attitude, Poor attitude),
and HIV/AIDS prevention knowledge (Yes, No). Sexual
behaviour variables include: Alcohol consumption at last
sex (Yes, No), Safe Sexual Behavior (Yes, No), Total
lifetime sexual partners (1, 2, 3+), Number of wives/partners currently (1, >1), Age at first sex (five-year age
groups), and Presence of STDs/STIs during the last preceding 12 months (Yes, No). More information on combined variables is available in Additional Information (in
Additional file 1: Table A1). We have chosen these variables with the view that they may be related to beliefs
or behaviours that may influence circumcision uptake
during program scale-up.
Statistical analysis

Analyses were performed using STATA statistical package, version 10.0 software. Individual country analysis
was performed as univariate or unadjusted logistic
regression to explore associations between MC status
and socio-demographic and sexual behavior variables.
Regional analysis was performed by combining the 11
country datasets in univariate logistic regression as well.
Factors that were found to be statistically significant (i.e.
with p-value < 0.05) in the regional univariate analysis
were included in the multiple logistic regression model
with all potentially important co-variates adjusted for
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confounding [11]. We calculated adjusted odds ratios
(ORs) and 95 % confidence intervals (CIs) for all variables. Two variables were excluded from the model due
to lack of significant correlations in the univariate analyses:
Attitude towards wife and Number of wives/partners currently. Alcohol consumption at last sex is also removed
from the model because nearly 50 % of the data was
missing.

Results
For the 11 countries under study, results of univariate
analyses of age distribution, education, wealth quintile,
religious affiliation and urban/rural residence are already
published by Tram et al. and therefore are not shown
here but can be found in Additional Information (in
Additional file 2: Table A2) [10]. Ethnicity was not
included in this analysis as we aim to examine macrolevel determinants to maximize generalizability. In terms
of age, our analysis divided participants into five-year
age groups. Similar to findings from Tram et al., older
age groups showed higher likelihood of being circumcised. In fact, six out of the 11 countries analyzed
showed that those who are 20 years or older have higher
ORs for circumcision when compared to 15–19 year
olds. Similar finding is also shown in the combined univariate analysis where all country data were merged into
one dataset (Table 1). This is not surprising for baseline
circumcision data where traditional circumcisions usually take place during adolescence; hence, as men get
older more will have become circumcised. Circumcisions
performed as reported by participants in these surveys
showed a bimodal distribution with a majority of circumcisions (65 %) performed by traditional practitioners
while others showed large proportions being performed
by health worker or medical professionals (Fig. 1). Examining the distribution of age at circumcision (Fig. 2), it
seems that countries with large proportions of circumcisions performed by medical professionals (i.e., Namibia,
Rwanda, Swaziland, Tanzania and Zambia) also show age
at circumcision being performed before age ten. The
exact cause of this distribution is unclear as the surveys
took place before the VMMC program was launched.
Unadjusted analysis of education attainment and MC
status found correlation of higher education attained
with higher odds of being circumcised for half of the
countries included in this study. However, notable differences were observed for Malawi, Lesotho and Kenya
where men with no education were more likely to be
circumcised (Additional file 1: Table A1). The high likelihood of those with higher educational attainment and
no education was also reflected when all countries were
combined in our univariate analysis (Table 1). Tram
et al. did not find significant correlation between MC
status and education; however, only individual country
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data were analyzed. Tram et al.’s analysis on wealth
quintile and place of residence also did not yield significant associations but our analysis showed that
men in the richest quintile and resides in urban areas
are both more likely to be circumcised [10].
We also explored the relationship between circumcision
status and religious affiliation where we found that
Muslim men are consistently more likely to be circumcised compared to others as well (Additional file 2: Table
A2). The combined univariate analysis also shows Muslim
men are much more likely to be circumcised than other
religious groups. We did not include ethnicity as we want
to explore more macro-level predictors and Tram et al.
had already shown that ethnicity is a significant predictor
of MC status [10].
This study explored certain variables that were not
included in previous studies: marital status, occupation, access to media, tobacco use, attitude towards wife, total lifetime sexual partners, current number of wives/partners,
age at first sex, safe sexual behavior, and HIV prevention
knowledge by country and by region (combining country
data sets). For most countries, married men are more likely
to be circumcised (Table 2) which was also found in the
unadjusted regional analysis (OR = 1.37, Table 1). Men who
do not have “Professional” occupations are less likely
to be circumcised in seven of the 11 countries and the
combined analysis also showed lower odds of MC for
non-professional men. Men’s level of access to media
and its correlation to MC status across individual countries varied widely although the combined regional analysis showed that those with fair, poor and no access as
more likely to be circumcised. Men who use tobacco are
more likely to be circumcised in seven countries and the
regional analysis showed similar result. No significant
correlation was found between MC status and attitude
towards wife. Six out of 11 countries showed that those
who did not demonstrate HIV/AIDS prevention knowledge are less likely to be circumcised although Kenya
showed the opposite correlation; other countries did not
have significant relationships. Regionally, men who did
not demonstrate sufficient HIV/AIDS prevention knowledge are less likely to be circumcised (OR = 0.83).
For variables that we included on sexual behaviour,
alcohol consumption at last sex did not have statistical
correlation for most countries, except Kenya where there
is positive relationship (OR = 1.72, Table 2). Interestingly,
the regional analysis results showed a higher likelihood
of circumcision (OR = 1.21) with alcohol consumption
during last sex. Correlation of MC status and Safe
Sexual Behaviour varied widely across different countries
where Tanzania, Rwanda, Namibia, and Ethiopia showed
a lower likelihood of MC for risky sexual behaviour
while the opposite was found in Lesotho and Kenya.
Overall, risky behaviour is correlated with MC regionally
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Table 1 Odds ratio of male circumcision status and
socio-economic and behavioural characteristics with data
combined for 11 countries
Characteristic

OR (95 % CI)

Table 1 Odds ratio of male circumcision status and
socio-economic and behavioural characteristics with data
combined for 11 countries (Continued)
p-value

Age groups, years

Tobacco Used
No

(Referent)

Yes

1.04 (1.002–1.085)

15–19

(Referent)

20–24

1.37 (1.30–1.44)

0.000*

25–29

1.41 (1.33–1.48)

0.000*

30–34

1.44 (1.36–1.52)

0.000*

35–39

1.64 (1.54–1.74)

0.000*

40–44

1.65 (1.54–1.76)

0.000*

Yes

(Referent)

45–49

1.66 (1.54–1.78)

0.000*

No

0.83 (0.80–0.86)

50–54

1.64 (1.51–1.78)

0.000*

55–59

2.36 (2.12–2.63)

0.000*

Place of residence
Urban

(Referent)

Rural

0.83 (0.80–0.86)

0.000*

Marital statusa
Never in union

(Referent)

Married

1.37 (1.33–1.42)

0.000*

Separate

1.39 (1.28–1.50)

0.000*

Education
Higher

(Referent)

Secondary

0.36 (0.33–0.38)

0.000*

Primary

0.62 (0.58–0.66)

0.000*

No education

1.75 (1.62–1.89)

0.000*

b

Religion

Muslim

(Referent)

Christian

0.023 (0.021–0.026)

0.000*

Others

0.013 (0.011–0.014)

0.000*

Wealth Index
Richest

(Referent)

Richer

0.60 (0.58–0.63)

0.000*

Middle

0.62 (0.59–0.65)

0.000*

Poorer

0.67 (0.64–0.71)

0.000*

Poorest

0.73 (0.69–0.77)

0.000*

c

Occupation

Professional

(Referent)

Clerical

0.78 (0.72–0.84)

0.000*

Skilled agricultural

0.74 (0.69–0.79)

0.000*

Elementary worker

0.47 (0.43–0.51)

0.000*

Non worker

0.30 (0.28–0.32)

0.000*

Access to Media

0.041*
e

Attitude towards wife (among married respondents)
Good attitude

(Referent)

Poor attitude

0.97 (0.88–1.06)

0.477

HIV/AIDS prevention knowledgef

0.000*

Note: 132 participants did not respond to circumcision questions
*p < 0.05
a
One respondent have missing information for marital status
b
2,567 participants have missing information for religion
c
1,684 participants have missing information for occupation
d
Five respondents have missing information for smoking
e
Among the 32,256 married respondents, 1,423 (4 %) of them did not respond
to questions on attitude towards wife
f
For this variable, all participants (N = 12,806) was included. Of these, 1,896
said “don’t know” on questions for knowledge of prevention of HIV/AIDS

(OR = 1.65, Table 4). Number of total lifetime sexual
partners is correlated with circumcision in eight countries where there is a higher likelihood of circumcision
for those who have three or more partners (Table 3). In
the regional analysis, however, men who have two or
more partners are less likely to be circumcised (Table 4).
In the attempt to understand participants’ current
number of partners, we also included “Number of wives/
partners currently” but no significant correlations were
found. This could be due to the large proportion of
missing information for this question where approximately 35 % responses were missing in the entire combined dataset. For most countries, statistically significant
relationships were not found between Age at first Sex
and MC status, except Namibia and Mozambique where
those who reported having first sexual experience younger than 14 years of age were much likelier to be circumcised (OR = 3.42 and 10.1, respectively). Regionally,
however, men who are circumcised are less likely to have
had their first sexual encounter before 30 years of age.
Finally, men who reported having STDs/STIs in the past
12 months are significantly less likely to be circumcised
in Tanzania, Rwanda, Kenya and Ethiopia while the
opposite is true for Namibia. Regional analysis showed
that men who reported STI symptoms are less likely to
be circumcised (OR = 0.64, 95 % CI = 0.58–0.69).
Multiple logistic regression model

Good

(Referent)

Fair

1.59 (1.53–1.65)

0.000*

Poor

2.39 (2.28–2.52)

0.000*

No access

2.09 (1.98–2.22)

0.000*

This model was constructed using multiple logistic
regression with variables that are statistically significant
in the regional unadjusted logistic regression. Excluded
variables included Attitude towards wife and Number of
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Fig. 1 Distribution of circumcisions performed by country. Percentage of circumcisions performed by traditional practitioner (or family or friend),
health worker (or medical professional), and others

wives or partners currently since they were not significant in the unadjusted analysis. Alcohol consumption at
last sex was also excluded because 51 % of responses
were not available as Zimbabwe, Tanzania, Rwanda,
Mozambique and Malawi did not include this question
in the questionnaire. Results of the multiple logistic
regression showed that the estimate for each variable is
adjusted for all other variables and therefore more reliable in terms of regional findings in comparison with
unadjusted univariate analysis (Tables 4 and 5). Considering socio-economic correlates in the model, Place of
residence (Rural), Religion (Christian and Others),
Marital status (Married), Occupation (Clerical, Skilled
agriculture, Elementary worker, Non worker), Wealth
Index (Richer, Middle, Poorer, Poorest), and Tobacco
use (Yes) all showed a lower likelihood of circumcision. Men who have no education, who have fair, poor
or no access to media are more likely to be circumcised. Of these results, most were found to be similar
compared to the regional unadjusted univariate analysis where lower odds of circumcision were associated
with rural residence, Christian and Other religions,

secondary education, non-professional occupations, richer
to poorest, and fair to no access to media. Age is not
significantly associated with MC status in the model while
univariate analysis found that men who are older tend to
be circumcised. Other differences were also found in
marital status and tobacco use where the model showed
that married men are less likely to be circumcised while
univariate results showed higher likelihood; and men who
use tobacco are less likely to be circumcised in the model
while the opposite was found in the univariate analysis.
In terms of sexual behaviour, men who did not demonstrate knowledge of HIV/AIDS prevention, have two
or more lifetime sexual partners and reported having
STDs in the last 12 months are less likely to be circumcised. Men who show risky sexual behaviour and had
sexual debut at 14 or younger are also more likely to be
circumcised. Compared to unadjusted univariate analysis, model results for HIV/AIDS prevention knowledge,
safe sexual behaviour, total lifetime partners and STDs/
STIs were the same while age at first sex were different.
Only those who reported sexual debut before 14 were
found to be significantly more likely to be circumcised

Fig. 2 Rates of age at circumcision by country, by five-year age groups. Percentage of male circumcision performed grouped by age in
five-year groups
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Table 2 Odds ratio of male circumcision status and socio-economic and behavioural characteristics across 11 priority countries
Country

Zimbabwe Zambia

Tanzania

Swaziland Rwanda

Namibia

Mozambique Malawi

Lesotho

Kenya

Ethiopia

N = 7,421

N = 6,495 N = 2,526 N = 4,155

N = 6,323 N = 3,912 N = 4,034

N = 7,159 N = 3,315 N = 3,464 N = 14,073

Never in union

(Referent)

(Referent) (Referent) (Referent) (Referent) (Referent) (Referent)

(Referent) (Referent) (Referent) (Referent)

Married

1.70*

1.20*

0.88

2.27*

0.78*

1.39*

1.62*

1.17*

2.63*

1.51*

1.09

Separate

1.69*

1.32

1.19

2.46*

0.96

2.08*

1.34*

1.34

2.75*

1.96*

1.99*

Professional

(Referent)

(Referent) (Referent) (Referent) (Referent) (Referent) (Referent)

Clerical

1.13

0.98

0a

0.51*

0.48*

0.84

0.61*

1.72*

1.02

1.54

1.34

Skilled agricultural 0.89

1.06

0.26*

0.58*

0.11*

0.67*

0.68*

1

2.52*

0.66*

0.78

Elementary worker 0.92

0.88

0.66

0.44*

0.22*

0.72

0.57*

1.18

1.31

0.88

1.45

Non worker

0.67*

0.87

0.41*

0.26*

0.13*

0.53*

0.34*

0.89

0.39*

0.84

Good

0a

(Referent) (Referent) (Referent) 0a

Fair

(Referent)

0.94

0.72*

0.73

(Referent) 0.70*

(Referent)

1

1.67*

0.75*

(Referent)

Poor

0.94

1.33*

0.66*

0.98

0.45*

0.69

1.78*

0.84

2.09*

1.05

0.50*

No access

0.90

1.2

0.26*

0.8

0.28*

0.51*

0.92

1.21

2.52*

1.05

0.38*

No

(Referent)

(Referent) (Referent) (Referent) (Referent) (Referent) (Referent)

(Referent) (Referent) (Referent) (Referent)

Yes

1.65*

1.29*

1.07

Marital Status

Occupationb
(Referent) (Referent) (Referent) (Referent)

Access to Media
(Referent) 0a

(Referent) (Referent) (Referent) 0a

c

Tobacco Use

1.27

1.53*

0.8

1.37*

1.27*

2.20*

2.92*

0.83*

Attitude towards wifed
Good attitude

(Referent)

(Referent) (Referent) (Referent) (Referent) (Referent) (Referent)

(Referent) (Referent) (Referent) (Referent)

Poor attitude

1.45

0.84

0.98

0.74

0.62

2.25

2.27

0.96

0.95

1.05

1.06

e

HIV/AIDS prevention knowledge
Yes

(Referent)

(Referent) (Referent) (Referent) (Referent) (Referent) (Referent)

(Referent) (Referent) (Referent) (Referent)

No

0.62*

0.76*

1.07

0.83

0.43*

0.53*

0.74*

0.96

1.11

1.26*

0.62*

Note: 0.02 % (Mozambique) to 0.79 % (Zimbabwe) participants did not respond to question on circumcision
*p < 0.05
a
No respondents in this category
b
0.02 % (Zimbabwe) to 30.4 % (Lesotho) participants have missing information for occupation
c
0.02 % (Namibia) to 0.03 % (Malawi) participants have missing information for smoking
d
This variable only includes married male respondents, of whom 0.43 % (Malawi) to 2.1 % (Kenya) did not respond to attitude towards wife
e
1.5 % (Rwanda) to 11.6 % (Lesotho) participants said “don’t know” for HIV/AIDS prevention knowledge

in the model (OR = 1.56, Table 5) while univariate analysis showed that men who reported age at first sex
younger than 30 were all less likely to be circumcised
(OR = 0.58–0.77, Table 4).

Discussion
DHS Men’s questionnaires across 11 countries in the
Southeastern African region were analyzed for correlates
of MC and self-reported health outcomes. Since these
questionnaires are standardized across populations and
time, we analyzed individual country associations and
also combined country data for regional analysis. In
order to facilitate macro-level analysis, we have selected
socio-economic and sexual behaviour factors that are
similar amongst these countries and excluded variables
that vary widely (e.g. ethnicity) for generalizability.

The association of MC status with age was consistent
with previous studies in view of baseline circumcision
prevalence where the likelihood of men being circumcised
increases with age. In our multiple logistic regression
model, the OR increases with age on a unit basis although
the correlation was not statistically significant (p = 0.057).
This finding should not be surprising as the age of traditional circumcision varies from birth to the 20s in different
countries according to ethnic traditions [12]. Another similar finding was religious affiliation where Muslim men are
significantly more likely to be circumcised when compared
to other religions. Other studies have reported traditional
circumcisions account for 30 % of global MC prevalence
where two-thirds of these are among Muslims [12].
Although consistent results across different countries
are often missing, certain trends in socio-economic
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Table 3 Odds ratio of male circumcision status to sexual behaviour, as a subset analysis of men who reported to have had sex
(ages 15+ years)
Country Zimbabwe
N = 5,635

Zambia

Tanzania

N = 5,587 N = 1,919

Swaziland Rwanda

Namibia

N = 2,930

N = 3,370 N = 3,697

N = 4,583

Mozambique Malawi
N = 6,156

Lesotho

Kenya

Ethiopia

N = 2,899 N = 2,926 N = 9,908

Alcohol consumption last time had sexa
No
Yes

Not in
(Referent) Not in
(Referent) Not in
(Referent) Not in
Not in
(Referent) (Referent) (Referent)
questionnaire
questionnaire
questionnaire
questionnaire questionnaire
0.83
1.37
1.03
1.20
1.72*
0.87

Safe Sexual Behaviourb
Yes

(Referent)

(Referent) (Referent)

(Referent) (Referent)

(Referent) (Referent)

(Referent)

(Referent) (Referent) (Referent)

No

1.05

1.19

1.02

0.78*

1.16

2.12*

0.54*

0.46*

1.14

1.83*

0.55*

Total lifetime sexual partnersc
1

(Referent)

(Referent) (Referent)

(Referent) (Referent)

(Referent) (Referent)

(Referent)

(Referent) (Referent) (Referent)

2

1.06

1.32

0.72

1.18

1.05

1.41

1.47*

1.76*

0.95

1.14

1.00

3+

1.42*

1.84*

0.93

2.23*

1.71*

2.23*

3.32*

2.05*

1.45*

1.04

0.96

No. of wives/partners (currently)d
1

(Referent)

(Referent) (Referent)

(Referent) (Referent)

(Referent) (Referent)

(Referent)

(Referent) (Referent) (Referent)

>1

0.85

1.14

1.3

1.84

1.13

1.67

0.89

0.65

0.82

0.38*

0.34*

e

Age at first sex
30+

(Referent)

(Referent) (Referent)

(Referent) (Referent)

(Referent) (Referent)

(Referent)

(Referent) (Referent) (Referent)

25–29 0.70

1.69

0.26

1.09

1.01

1.79

2.12

0.60

1.42

1.14

0.64

20–24 0.74

1.46

0.11*

0.85

1.03

1.56

2.94

0.79

1.72

1.54

0.90

15–19 0.78

1.95

0.14

0.68

1.22

2.34

7.44

1.32

1.35

0.77

0.92

< 14

3.04

0.21

0.85

1.06

3.42*

10.1*

1.47

0.92

0.55

0.90

1.05

f

STDs/STIs in the last 12 months
No

(Referent)

(Referent) (Referent)

(Referent) (Referent)

(Referent) (Referent)

(Referent)

(Referent) (Referent) (Referent)

Yes

1.18

1.05

0.65

1.68*

1.06

1.25

0.49*

0.63*

0.91

0.29*

0.45*

Note: Out of a total of 62,877 participants, 13,267 said they did not have sex. Hence, only the remaining N = 49,610 was included in this subset analysis of
sexual behaviour
*p < 0.05
a
11.3 % (Ethiopia) to 18.9 % (Namibia) has missing information for alcohol consumption during sex
b
1.9 % (Mozambique) to 18.7 % (Namibia) participants has missing information on safe sexual behaviour
c
0.53 % (Rwanda) to 12.9 % (Mozambiqu) participants said “don’t know” when asked for total lifetime partners
d
20.4 % (Ethiopia) to 65.5 % (Swazilan) participants has missing information for No. of wives or partners currently
e
0.21 % (Kenya) to 6.0 % (Lesotho) participants said “don’t know” for age at first sex
f
0.11 % (Mozambique, Zambia) to 14.2 % (Swaziland) participants missing information for presence of STDs/STIs

associations with circumcisions did emerge. Overall, men
with higher levels of educational attainment (secondary or
higher), fall into the “Richest” wealth quintile, live in urban
areas, and have “Professional” occupations are more likely
to be circumcised. It seems that men in the higher socioeconomic scale are also more likely to be circumcised.
However, non-sexual health behaviour variables revealed
conflicting results where men who use tobacco are more
likely to be circumcised but circumcised men are also
more likely to demonstrate HIV/AIDS prevention knowledge. All of these correlations hold true in our model
except Marital status and Tobacco use where the regional
univariate analysis and model results did not align. The
reason for these inconsistencies is not known but may
indicate the complexity of underlying trends and limitations of self-reported data.

Looking at sexual behaviour variables, it is interesting to
see that circumcision is associated with risky sexual behaviour in the model although not in the unadjusted
regional results. It must be noted that our assessment on
safe sexual behaviour is largely based on condom use at
last sex. Concerns have been raised on risk compensation
associated with VMMC. However, a recent cohort study
has shown compelling evidence of the lack of such an
effect [13]. Risky behaviour have been shown to be correlated with concurrent partnerships and higher HIV
prevalence regardless of MC status [3, 14]. Mishra and
Bignami-Van Assche analyzed 22 DHS and AIDS Indicator surveys (AIS) across Africa and Southeast Asia (2001–
2006) for association between self-reported concurrent
relationships and HIV serostatus (adjusting for education, wealth, condom use, MC, etc.) at the individual,
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Table 4 Odds ratio of male circumcision status to sexual
behaviour, as a subset analysis of men who reported to have
had sex, using all data combined for 11 countries
Characteristic

OR (95 % CI)

p-value

a

Alcohol consumption last time had sex
No

(Referent)

Yes

1.21 (1.12–1.31)

(Referent)

No

1.65 (1.58–1.73)

Characteristic

OR

(95 % CI)

p-value

Age

1.00

(0.99–1.01)

0.057

0.74

(0.69–0.79)

0.000*

Christian

0.03

(0.02–0.03)

0.000*

Others

0.01

(0.01–0.02)

0.000*

Residence (Reference group = Urban)
Rural
Religion (Reference group = Muslim)

0.000*

Safe Sexual Behaviourb
Yes

Table 5 Multiple logistic regression model

Marital status (Reference group = Never in union)

0.000*

Total lifetime sexual partnersc

Married

0.84

(0.78–0.91)

0.000*

Separated

1.10

(0.96–1.26)

0.159

1

(Referent)

2

0.76 (0.72–0.81)

0.000*

Secondary

0.63

(0.56–0.69)

0.000*

3+

0.70 (0.67–0.74)

0.000*

Primary

0.96

(0.86–1.07)

0.491

No education

2.18

(1.92–2.48)

0.000*

Clerical/Sales

0.71

(0.63–0.80)

0.000*

Skilled agriculture

0.71

(0.64–0.79)

0.000*

Elementary worker

0.59

(0.52–0.66)

0.000*

Non worker

0.35

(0.31–0.39)

0.000*

Education (Reference group = Higher)

No. of wives/partnersd
1

(Referent)

>1

1.03 (0.94–1.12)

Occupation (Reference group = Professional)

0.573

Age at first sexe
30+

(Referent)

25–29

0.77 (0.65–0.89)

0.001*

20–24

0.62 (0.54–0.72)

0.000*

15–19

0.59 (0.51–0.68)

0.000*

Richer

0.55

(0.51–0.59)

0.000*

< 14

0.58 (0.50–0.68)

0.000*

Middle

0.58

(0.53–0.63)

0.000*

Poorer

0.57

(0.52–0.62)

0.000*

Poorest

0.46

(0.42–0.52)

0.000*

Fair

1.32

(1.25–1.41)

0.000*

Poor

2.13

(1.97–2.31)

0.000*

No access

1.87

(1.69–2.06)

0.000*

0.89

(0.85–0.96)

0.001*

STDs/STIsf
No

(Referent)

Yes

0.64 (0.58–0.69)

0.000*

Note: Out of 62877 participants, 13267 said they did not have sex. Hence,
49,610 participants were included in the subset analysis on sexual behaviour
*p < 0.05
a
25656 respondents said “don’t know” for alcohol consumption during sex
b
6142 participants did not have responses on safe sexual behaviour
c
2036 participants said “don’t know” when asked for total lifetime partners
d
17304 participants did not have responses for number of wives or
partners currently
e
1340 participants said “don’t know” for age at first sex
f
563 participants did not have information on presence of STDs/STIs

community and country levels [14]. This study found that
those who are urban, wealthier and more-educated are
more likely to be in concurrent relationships in the preceding 12 months. The authors also found that circumcised men are more likely to have concurrent partners.
Although significant positive correlations were established for concurrent relationships with HIV prevalence
at the individual level in SSA, this relationship did not
hold at the community and country levels. One study explored factors associated with premarital and non-spousal
sex. At the individual level, male with higher educational
attainment and higher wealth status have higher odds of
exhibiting high-risk behaviour [15]. Chikutsa et al. investigated the association of MC status and risky sexual behaviour in Zimbabwe using DHS 2010–2011 survey but
found no association between MC and risky behaviour

Wealth Index (Reference group = Richest)

Access to Media (Reference group = Good)

Tobacco use (Reference group = No)
Yes

HIV/AIDS prevention knowledge (Reference group = Yes)
No

0.93

(0.88–0.98)

0.005*

1.17

(1.09–1.26)

0.000*

2

0.75

(0.69–0.82)

0.000*

3+

0.86

(0.81–0.93)

0.000*

25–29

0.96

(0.77–1.18)

0.096

20–24

1.02

(0.83–1.25)

0.835

15–19

1.19

(0.96–1.46)

0.096

≤14

1.56

(1.25–1.93)

0.000*

0.68

(0.61–0.76)

0.000*

Safe Sexual Behaviour (Reference group = Yes)
No
Total lifetime partners (Reference group = 1)

Age at first sex (Reference group = 30+)

STDs/STIs (Reference group = No)
Yes

Odds ratio of circumcision status and participant characteristics (ORs are
calculated by adjusting all variables with each other)
*p < 0.05
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[16]. In Malawi polygyny was shown to correlate with
HIV risk at the individual level where men are more
likely to engage in extramarital sex than those who are
in monogamous unions [17]. It is worth noting that
such risk characteristics may be utilized for prioritizing
circumcisions where the highest impact may be made
in HIV/AIDS prevention strategies.
In our study, Age at first sex was not significantly
associated with MC status, except for Namibia and
Mozambique where sexual debut before 15 years was
found to be correlated with circumcision. Mkwandawire
et al. examined the association between timing of first
sex and MC status using Malawi DHS performed in
2010 [18]. The study found that circumcision status is
positively correlated with earlier sexual debut which may
increase the risk of HIV infection [18]. As the VMMC
program is being scaled up in different MC priority
countries, this effect may be worthy of further research.
We have included qualitative measures on attitudes on
gender relationships as reported by the male respondents
by combining six questions under the combined variable
of “Attitudes towards wife”. These questions are related
to intimate partner violence (IPV) as studies have found
elevated risk of poor sexual health outcomes, including
HIV and STIs, by women subject to IPV [19–23]. One of
these questions touched on negotiation power for condom use (“wife justified to ask husband to use condom if
he has STD”) which also informs risks of infection. One
study found that women who experienced abuse are 1.5
times less likely to ask their current partners to use condoms [24] while another study found that women with
low relationship control are 2.1 times more likely to use
condom inconsistently [25]. A recent study reported that
couples who perceive their relationships more positively
are associated with less risky sexual behaviour which is
defined as more condom use and fewer partners [26].
However, IPV alone was not found to be associated with
HIV prevalence and our study showed that men’s attitudes towards their partner were not correlated [27]. Of
course, the questions included in this study were not
posed to female partners of the men surveyed so the
measurement is indirect. According to a recent global
analysis of gender inequality and its impact on HIV
transmission, there is significant correlation between
heterosexual HIV epidemic and high gender inequality
regardless of circumcision rate [28]. In addition, gender
inequality was also found to be an important factor for
the maintenance of generalized epidemics [28]. Since this
study of baseline circumcision did not show statistical
significant association with male circumcision, further
research on the voluntary nature of the VMMC program
may reveal evidence of gender power relations and
circumcision choice. In our study, men who reported
having had STD/STI symptoms were less likely to be
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circumcised. Although we were not able to link individual
data to HIV status, the association between HIV/AIDS
and STIs have been shown in different studies [29, 30]. In
fact, it is reported that risk of contracting gonorrhea is
lower among circumcised men [31] and chlamydia trachomatis infection among female partners of circumcised
men is also lower [32].
As VMMC programs are being scaled up in different
countries, it is important to consider how these findings
may be used to achieve greater health impact. For example, in countries or communities where the wealthier,
more educated men were positively correlated with MC
status may serve as a positive image for social marketing
strategies by leveraging existing social norms and counteracting cultural barriers [33]. In addition, we need to
consider the prevalence of traditional circumcisions and
potential adverse events (AE) that may entail [34]. In a systematic review of traditional circumcisions (i.e. not by medically trained providers) in eastern and southern African
countries, of the six studies included, only two studies
reported AE rates which are as high as 35 and 48 % [35].
Infection was cited as most frequent cause and the frequency of severe sequelae is generally higher following
traditional circumcisions. In comparison, AEs result from
circumcisions provided by trained professionals have shown
to be much lower, where adult complication rates have
cited as low as 2–4 %, but these rates vary depending on
how adverse events are defined [12].
Limitations

Variables used in this study are subjective health outcomes
since they are self-reported via in-person interviews;
hence, uncertainties in response accuracy are inherent
[36]. Others have shown that accuracy of self-reported
MC status can be problematic [37]. Furthermore, circumcision definitions may have different meaning where selfreported circumcision might be understood as attending
“circumcision school or ceremony” where the portion of
men actually circumcised may be small, as reported in
Lesotho [12]. Incomplete circumcisions have also been
reported to be prevalent [12]. We also found that responses were missing in nearly all variables and we have
attempted to minimize the impact of missing data by
excluding certain variables in our analysis. Lastly, we were
not able to interpret on the potential impact of these findings on policy or programming decisions for MC programs in priority countries as the data used in this study
were performed prior to MC scale-up.

Conclusions
Certain correlations were found between male circumcision status and socio-economic and behaviour factors.
These relationships vary at the country and regional
levels. Our multiple logistic regression model found that
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men who are of the Muslim faith, reside in urban areas,
have higher or secondary education attainment, hold
professional occupations, and be in the richest wealth
quintile are more likely to be circumcised. Circumcision
is also positively correlated with lower reports of STIs,
safe sexual behaviour, and HIV/AIDS prevention knowledge. However, inconsistencies were found for other
variables that are difficult to explain. Since the circumcision data used for this study were collected prior to most
country VMMC programs, further research is needed to
elucidate the impact of VMMC scale-up and use the insights from baseline circumcisions to address cultural
barriers that countries may face. Furthermore, a similar
analysis using more up-to-date data from MC priority
countries may provide insights useful for policy making
and programmatic decisions.

Page 10 of 11

8.

9.

10.

11.
12.
13.

14.

15.

Additional files
16.
Additional file 1: Table A1. List of combined variables with questions
selected from the questionnaire, coding and definitions. This table does
not contain data but additional information on some of the variables
used in the study. (DOCX 18 kb)
Additional file 2: Table A2. Odds ratio of male circumcision status and
socio-economic and behavioural characteristics across 11 priority countries.
This table contains the complete analysis results from Table 3. (DOC 165 kb)

Competing interests
The authors declared that they have no competing interests, financial or
non-financial, in the publication of this manuscript.
Authors’ contributions
FL participated in the design of the study, interpreted analysis results, and
drafted the manuscript. SJ collected data used in this study, performed
statistical analysis and participated in drafting of the manuscript. SS
conceived the study idea, participated in study design, and provided critical
feedback on the manuscript. All authors read and approved the final
manuscript.

17.
18.

19.

20.

21.

22.

23.
Acknowledgements
This study was supported with funding from the Bill and Melinda Gates
Foundation.

24.

Received: 9 December 2014 Accepted: 10 August 2015
25.
References
1. UNAIDS. Gap Report. 2014.
2. Tobian AAR, Gray RH. The medical benefits of male circumcision. JAMA.
2011;306(13):1479–80.
3. Wamai RG, Morris BJ, Bailis SA, Sokal D, Klausner JD, Appleton R et al. Male
circumcision for HIV prevention: currentevidence and implementation in
sub-Saharan Africa. J Int AIDS Soc 2011, 14(49).
4. Krieger JN. Male circumcision and HIV infection risk. World J Urol. 2012;30:3–13.
5. Auvert B, Taljaard D, Lagarde E, Sobngwi-Tambekou J, Sitta R, Puren A.
Randomized, controlled intervention trial of male circumcision for reduction
of HIV infection risk: the ANRS 1265 trial. PLoS Med. 2005;2(11), e298.
6. Gray RH, Kigozi G, Serwadda D, Makumbi F, Watya S, Nalugoda F, et al. Male
circumcision for HIV prevention in men in Rakai, Uganda: a randomised trial.
Lancet. 2007;369:657–66.
7. Bailey RC, Moses S, Parker CB, Agot K, Maclean I, Krieger JN, et al. Male
circumcision for HIV prevention in young men in Kisumu, Kenya: a
randomised controlled trial. Lancet. 2007;369:643–56.

26.

27.

28.

29.

30.

WHO/UNAIDS. Joint Strategic Action Framework to Accelerate the Scale-Up
of Voluntary Medical Male Circumcision for HIV Prevention in Eastern and
Southern Africa 2012–2016. 2011;1–36.
Gebremedhin S. Male circumcision and its association with HIV infection
and sexually transmitted diseases: evidence from 18 demographic and
health surveys in sub-Saharan Africa. SAHARA-J: Journal of Social Aspects of
HIV/AIDS. 2012;8(1):13–8.
Tram KH, Bertrand JT. Correlates of male circumcision in Eastern and
Southern African countries: establishing a baseline prior to VMMC scale-Up.
PLoS ONE. 2014;9(6):e100775.
Kleinbaum DG, Kupper LL, Nizam A, Muller KE. Applied Regression Analysis
and Other Multivariable Methods, 4th edn: Cengage Learning. 2007.
WHO/UNAIDS. Male circumcision: global trends and determinants of
prevalence, safety and acceptability. 2007.
Westercamp N, Agot K, Jaoko W, Bailey RC. Risk compensation following
male circumcision: results from a two-year prospective cohort study of
recently circumcised and uncircumcised men in Nyanza Province, Kenya.
AIDS Behav. 2014;18(9):1764–75.
Mishra V, Bignami-Van Assche S. Concurrent Sexual Partnerships and HIV
Infection: Evidence from National Population-Based Surveys. Calverton: DHS
Working Papers No. 62; 2009.
Uthman O. Does It Really Matter Where You Live? A Multilevel Analysis of
Social Disorganization and Risky Sexual Behaviours in Sub-Saharan Africa.
In Calverton, Maryland: 2010.
Chikutsa A, Ncube AC, Mutsau S. Male Circumcision and Risky Sexual Behavior
in Zimbabwe: Evidence from the 2010–11 Zimbabwe Demographic and
Health Survey. In: DHS Working Papers. Edited by International I: USAID; 2013.
Reniers G, Tfaily R. Polygyny and HIV in Malawi. Demogr Res. 2009;19(53):1811–30.
Mkwandawire P, Luginaah I, Dixon J, Armah F, Arku G. Circumcision status
and time to first Sex among never-married young Men in Malawi: evidence
from the demographic and health survey. AIDS Behav. 2013;17:2123–35.
Callands TA, Sipsma HL, Betancourt TS, Hansen NB. Experiences and
acceptance of intimate partner violence: associations with STI symptoms
and ability to negotiate sexual safety among young Liberian women. Cult
Health Sex. 2013;15(6):680–94.
Jewkes R, Dunkle K, Nduna M, Levin J, Jama N, Khuzwayo N, et al. Factors
associated with HIV sero-status in young rural South African women:
connections between intimate partner violence and HIV. Int J Epidemiol.
2006;35(6):1461–8.
Dunkle KL, Jewkes RK, Brown HC, Gray GE, McIntryre JA, Harlow SD.
Gender-based violence, relationship power, and risk of HIV infection in
women attending antenatal clinics in South Africa. Lancet.
2004;363(9419):1415–21.
van der Straten A, King R, Grinstead O, Vittinghoff E, Serufilira A, Allen S.
Sexual coercion, physical violence, and HIV infection among women in
steady relationships in Kigali, Rwanda. AIDS Behav. 1998;2(1):61–73.
WHO, UNAIDS. Violence Against Women and HIV/AIDS: Critical Intersections Intimate Partner Violence and HIV/AIDS. In: Information Bulleton Series.
Jewkes RK, Levin JB, Penn-Kekana LA. Gender inequalities, intimate
partner violence and HIV preventive practices: findings of a South
African cross-sectional study. Social science & medicine (1982).
2003;56(1):125–34.
Pettifor AE, Measham DM, Rees HV, Padian NS. Sexual power and HIV risk,
South Africa. Emerg Infect Dis. 2004;10(11):1996–2004.
Vamos S, Cook R, Chitalu N, Mumbi M, Weiss SM, Jones D. Quality of
relationship and sexual risk behaviors among HIV couples in Lusaka, Zambia.
AIDS care. 2013;25(9):1102–8.
Silverman JG, Decker MR, Saggurti N, Balaiah D, Raj A. Intimate partner
violence and hiv infection among married indian women. JAMA.
2008;300(6):703–10.
Richardson ET, Collins SE, Kung T, Jones JH, Hoan Tram K, Boggiano VL,
et al. Gender inequality and HIV transmission: a global analysis. J Int AIDS
Soc. 2014;17:19035.
Auvert B, Buve A, Ferry B, Carael M, Morison L, Lagarde E, et al. Ecological
and individual level analysis of risk factors for HIV infection in four urban
populations in sub-Saharan Africa with different levels of HIV infection. AIDS.
2001;15(S4):S15–30.
Sobngwi-Tambekou J, Taljaard D, Lissouba P, Zarca K, Puren A, Lagarde E,
et al. Effect of HSV-2 serostatus on acquisition of HIV by young men: results
of a longitudinal study in Orange Farm, South Africa. J Infect Dis.
2009;199(7):958–64.

Lau et al. BMC Public Health (2015) 15:813

Page 11 of 11

31. Cook LS, Koutsky LA, Holmes KK. Circumcision and sexually transmitted
diseases. Am J Public Health. 1994;84(2):197–201.
32. Castellsague X, Peeling RW, Franceschi S, de Sanjose S, Smith JS, Albero G,
et al. Chlamydia trachomatis infection in female partners of circumcised and
uncircumcised adult Men. Am J Epidemiol. 2005;162(9):907–16.
33. Parkhurst JO. Understanding the correlations between wealth, poverty and
human immunodeficiency virus infection in African countries. Bull World
Health Organ. 2010;88:519–26.
34. Peltzer K, Ngeketo A, Petros G, Kanta X. Traditional circumcision during
manhood initiation rituals in the Eastern Cape, South Africa: a pre-post
intervention evaluation. BMC Public Health. 2008.
35. Wilcken A, Keil T, Dick B. Traditional male circumcision in eastern and
southern Africa: a systematic review of prevalence and complications.
Bull World Health Organ. 2010;88:907–14.
36. Corsi DJ, Neuman M, Finlay JE, Subramanian SV. Demographic and health
surveys: a profile. Int J Epidemiol. 2012;41(6):1602–13.
37. Hewett PC, Haberland N, Apicella L. The (Mis)reporting of male circumcision
status among Men and women in Zambia and Swaziland: a randomized
evaluation of interview methods. PLoS ONE. 2012;7(5):e36251.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

