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Age Differences in Perceptions of and Motivations for
Voluntary Medical Male Circumcision Among Adolescents
in South Africa, Tanzania, and Zimbabwe
Eshan U. Patel,1 Michelle R. Kaufman,2 Kim H. Dam,3 Lynn M. Van Lith,3 Karin Hatzold,4 Arik V. Marcell,5 Webster Mavhu,6
Catherine Kahabuka,7 Lusanda Mahlasela,8 Emmanuel Njeuhmeli,9 Kim Seifert Ahanda,9 Getrude Ncube,10 Gissenge Lija,11 Collen Bonnecwe,12
Aaron A. R. Tobian1

Background. The World Health Organization (WHO) and the Joint United Nations Programme on HIV/AIDS (UNAIDS)
have set a Fast-Track goal to achieve 90% coverage of voluntary medical male circumcision (VMMC) among boys and men aged
10–29 years in priority settings by 2021. We aimed to identify age-specific facilitators of VMMC uptake among adolescents.
Methods. Younger (aged 10–14 years; n = 967) and older (aged 15–19 years; n = 559) male adolescents completed structured
interviews about perceptions of and motivations for VMMC before receiving VMMC counseling at 14 service provision sites across
South Africa, Tanzania, and Zimbabwe. Adjusted prevalence ratios (aPRs) were estimated using multivariable modified Poisson regression models with generalized estimating equations and robust standard errors.
Results. The majority of adolescents reported a strong desire for VMMC. Compared with older adolescents, younger adolescents were less likely to cite protection against human immunodeficiency virus (HIV) or other sexually transmitted infections
(aPR, 0.77; 95% confidence interval [CI], .66–.91) and hygienic reasons (aPR, 0.55; 95% CI, .39–.77) as their motivation to undergo
VMMC but were more likely to report being motivated by advice from others (aPR, 1.88; 95% CI, 1.54–2.29). Although most
adolescents believed that undergoing VMMC was a normative behavior, younger adolescents were less likely to perceive higher descriptive norms (aPR, 0.79; .71–.89), injunctive norms (aPR, 0.86; 95% CI, .73–1.00), or anticipated stigma for being uncircumcised
(aPR, 0.79; 95% CI, .68–.90). Younger adolescents were also less likely than older adolescents to correctly cite that VMMC offers
men and boys partial HIV protection (aPR, 0.73; 95% CI, .65–.82). Irrespective of age, adolescents’ main concern about undergoing
VMMC was pain (aPR, 0.95; 95% CI, .87–1.04). Among younger adolescents, fear of pain was negatively associated with desire for
VMMC (aPR, 0.89; 95% CI, .83–.96).
Conclusions. Age-specific strategies are important to consider to generate sustainable demand for VMMC. Programmatic
efforts should consider building on the social norms surrounding VMMC and aim to alleviate fears about pain.
Keywords. adolescent health; male circumcision; HIV; norms; stigma; motivation.
Voluntary medical male circumcision (VMMC) reduces the risk
of acquiring human immunodeficiency virus (HIV) by up to 60%
[1–5]. The effectiveness of VMMC scale-up, especially in combination with other HIV prevention services, has empirically
been shown to be associated with reductions in community-level
HIV incidence [6, 7]. Recent mathematical models suggest that
increasing and sustaining uptake of VMMC among male adolescents, including 10–14-year-olds, will be critical in maximizing
impact of VMMC on the HIV epidemic in sub-Saharan Africa
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[8]. With a longer sexual history trajectory before them, adolescents stand to gain the most benefit from VMMC uptake—
especially if the procedure is conducted before sexual debut.
The adolescent VMMC platform also provides an opportunity
to expose male adolescents to healthcare settings, engage them
in sexual and reproductive healthcare, and ultimately establish
positive health promotion practices related to HIV prevention at
an early age [9, 10]. Accordingly, the World Health Organization
(WHO) and the Joint United Nations Programme on HIV/AIDS
(UNAIDS) have set a Fast-Track goal to achieve 90% coverage of
VMMC among boys and men aged 10–29 years in high-priority
settings in eastern and southern Africa by 2021 [10].
In many regions throughout sub-Saharan Africa, there is
already a high demand for VMMC among adolescents [10–12].
Whereas barriers to and facilitators of VMMC uptake have been
extensively studied among adult men [13–21], studies among
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METHODS
Ethics Statement

This study was approved by the Human Sciences Research
Council in South Africa, Tanzania National Institute for
Medical Research, Medical Research Council of Zimbabwe, and
Johns Hopkins Bloomberg School of Public Health Institutional
Review Board. Informed parental consent and adolescent assent
was obtained for minors younger than 18 years; adult participants (aged 18 years or older) provided informed consent.
Study Design

From January to September 2016, structured quantitative interviews were conducted with adolescents (aged 10–19 years)
seeking VMMC at 14 sites across South Africa, Tanzania, and
Zimbabwe (Figure 1). In collaboration with local investigators, national ministries of health, and a technical advisory group, investigators selected study sites using a purposive cluster sampling
design. Efforts were made to select health facilities that would
be representative of various ethnicities and geographic contexts
within each country. Owing to constrained resources, a quota
sampling procedure was employed within each country (n = 540),
and a convenience sample was interviewed at each site. It should
be noted that fewer adolescents were recruited in South Africa
(n = 446), partly owing to the holding of a local government election accompanied by community protests and associated restrictions on transportation. Trained research coordinators working
with on-site VMMC providers, facility managers, and community
mobilizers conducted study recruitment. Lower adolescent client
flow was noted at several sites when schools were in session. The
study design is further detailed in the Supplementary Materials.
Data Collection

Before VMMC preprocedure counseling session(s), face-to-face
interviews using a structured questionnaire were conducted with
adolescents in a private room at the health facility. Interviews
were conducted in the adolescents’ local language: Sesotho, isiZulu, or isiSwati (or in English if the participant preferred) in
South Africa; KiSwahili in Tanzania; and Shona or Ndebele in
S174 • CID 2018:66 (Suppl 3) • Patel et al

Zimbabwe. Research field interviewers were trained on how to
conduct interviews, use study instruments, manage survey forms,
and enter data. The questionnaire was collaboratively designed
with local on-site investigators and the technical advisory group
and, when possible, were adapted from instruments previously
used in similar contexts [29–32]. The questionnaire was translated from English into the appropriate local language(s).
Sociodemographic Variables

Age was categorized using standard definitions: 10–14 versus
15–19 years [10]. Hereafter, we refer to the former as “younger
adolescents” and the latter as “older adolescents.” The first component of a principal components analysis of self-reported household assets and amenities (eg, tap water, television, motor vehicle)
was used to predict a household wealth index (Supplementary
Table S1) [33]. An aggregated wealth index was generated and
categorized into tertiles to allow comparison of socioeconomic
status within the sample. Other sociodemographic information
collected included the adolescents’ religion and primary education status. Their sexual history was measured as a dichotomous
variable of ever having any type of sexual experience (ie, none
versus mutual genital touching, oral, vaginal, or anal sex).
Motivation to Undergo Voluntary Medical Male Circumcision

Level of Desire to Undergo Voluntary Medical Male Circumcision

Adolescents’ level of desire to undergo VMMC [today] was
measured on a scale from 0 to 10, with 10 meaning the adolescent definitely wanted to be circumcised. This variable was
dichotomized as the highest level of desire (10) versus lower
levels (≤9) because the response distribution was skewed. We
considered a score ≤9 to be an indication of some level of hesitation about the VMMC procedure.
Perceived Motivations to Undergo Voluntary Medical Male
Circumcision

To understand adolescents’ perceived motivations to undergo
VMMC, participants were asked: “Why are you here to get
circumcised today?” Adolescents could provide multiple unprompted responses.
Voluntary Medical Male Circumcision-Related Perceptions

Perceived Descriptive Norms

Perceived descriptive norms refer to perceptions of what people
typically do, or the perceived prevalence of a behavior [34, 35].
Perceived descriptive norms to undergo VMMC were measured
by the item: “What percentage of your friends do you think are
circumcised?” Responses were dichotomized as high (>50%) or
low (≤50%).
Perceived Injunctive Norms

Perceived injunctive norms involve perceptions of whether a
behavior is approved or disapproved [34, 35]. Perceived injunctive norms to undergo VMMC were evaluated by the degree of

Downloaded from https://academic.oup.com/cid/article-abstract/66/suppl_3/S173/4956266 by guest on 21 July 2020

adolescents are limited [22–27]. To the best of our knowledge, no
previous study has characterized the decision-making process for
VMMC uptake among younger adolescents (aged 10–14 years).
Previous studies among adolescents have primarily examined associations with intentions to undergo VMMC, rather
than ascertaining the motivations of adolescents presenting for
VMMC services—a time when their readiness for the procedure
is highest [28]. Thus, it remains unclear what is ultimately driving
VMMC demand among male adolescents and what approaches
will be necessary to foster and sustain it to maximize HIV epidemic control. In this study, we examine age-specific perceptions
of and motivations for VMMC among male adolescents seeking
the procedure in three high-priority countries.

agreement to 3 items: (1) “Your friends and you encourage each
other to get medically circumcised,” (2) “If your friends knew
someone was not circumcised, they would encourage him to get
circumcised at a medical facility,” and (3) “People in your community are supportive of males your age getting circumcised at
a medical facility.” Responses were rated on a Likert scale (from
1 [strongly disagree] to 4 [strongly agree]). Items were summed
to form a composite score (α = .67), which was standardized
and then dichotomized as high (positive) or low (negative). See
Supplementary Table S2 for psychometric details.
Anticipated Stigma for Being Uncircumcised

Anticipated stigma (or felt stigma) refers to one’s expectations
of negative treatment once a concealed identity is revealed [36].
Anticipated stigma for being uncircumcised was measured using
2 items: (1) “If your friends knew you are not yet circumcised,

they would laugh at you” and (2) “If girls knew you are not yet
circumcised, they would laugh at you.” Responses were rated on
a Likert scale (from 1 [strongly disagree] to 4 [strongly agree]).
Items were summed to form a composite score (α = .67), which
was standardized and then dichotomized as high (positive) or low
(negative). See Supplementary Table S3 for psychometric details.
Perceived Level of Human Immunodeficiency Virus Protection From
Voluntary Medical Male Circumcision

Adolescents were asked, “Does circumcision protect a male
from HIV?” and “Is a circumcised male’s female sex partner
protected from HIV?” If the adolescent answered “yes” to either question, he was subsequently prompted to quantify “how
much is [a male/his partner] protected?” Responses were coded
as 1 (yes, complete protection), 2 (yes, some protection), 3 (no
protection), or 4 (don’t know).
Adolescent Motivation for VMMC • CID 2018:66 (Suppl 3) • S175
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Figure 1. Map of study sites.

Concerns About Undergoing Voluntary Medical Male Circumcision

Concerns about undergoing VMMC were examined by the item:
“Is there anything that worries you about having the circumcision procedure today?” Multiple unprompted responses were
allowed. As a follow-up question, adolescents were asked, “How
easy or hard do you expect your recovery to be?” Responses were
rated on a Likert scale (from 1 [very easy] to 4 [very hard]).
Statistical Analysis

RESULTS
Participant Characteristics

The study population included 967 (63.4%) and 559 (36.6%)
adolescents who were 10–14 and 15–19 years of age, respectively. Characteristics of the study population are shown stratified by age and country in Table 1 and are further detailed by
site in Supplementary Table S4. It was common for adolescents
in both age groups to report having a brother they believed
was already circumcised (approximately 50%). Comparably,
it was less common for adolescents to report having a father
they believed was already circumcised, (Table 1). Adolescents
reported learning about VMMC for the first time from a variety
of sources, which included family members, peers, school officials, health workers, and the media (Table 1).
S176 • CID 2018:66 (Suppl 3) • Patel et al

A high proportion of younger (72.6%) and older (72.1%) adolescents reported a 10/10 desire for VMMC, and these proportions
did not differ significantly by age group (adjusted prevalence
ratio [aPR], 1.01; 95% confidence interval [CI], .97–1.06; P = .50).
Younger and older adolescents reported many reasons for wanting to undergo VMMC (Table 2). The most common reason
among each group was protection from HIV or other sexually transmitted infections (STIs), but this was cited less frequently among younger adolescents than older adolescents
(58.8% vs 83.9%; aPR, 0.77; 95% CI, .66–.91; P = .002; Table 2).
Younger adolescents were less motivated than older adolescents to undergo VMMC for hygienic reasons (15.7% vs 28.3%;
aPR, 0.55; 95% CI, .39–.77; P < .001; Table 2). On the other hand,
younger adolescents were more likely to report external cues as
reasons for seeking VMMC, such as suggestions they received
from school officials (6.1% vs 1.6%; aPR, 1.98; 95% CI, .98–3.99;
P = .056) and advice from others (28.9% vs 9.8%; aPR, 1.88; 95%
CI, 1.54–2.29; P < .001; Table 2). A small proportion of both
age groups (<10%) acknowledged they were seeking VMMC
because their “friends were doing it” or “to avoid stigma, shame,
or ridicule” (Table 2). Variations in perceived motivations by age
and country are shown in Supplementary Table S5.
Age Differences in Voluntary Medical Male Circumcision-Related
Perceptions

Perceived Norms and Anticipated Stigma

More than one-half of the study population (median, 60%; interquartile range, 20%–90%) believed that the majority (>50%) of
their friends were circumcised. Among all study participants,
age, country, and setting type were independently associated
with high descriptive VMMC norms, injunctive VMMC norms,
and anticipated stigma for being uncircumcised (Supplementary
Table S6). In particular, younger adolescents were less likely than
older ones to report high descriptive VMMC norms (49.0% vs
53.9%; aPR, 0.79; 95% CI, .71–.89; P < .001), high injunctive
VMMC norms (46.7% vs 49.1%; aPR, 0.86; 95% CI, .73–1.00;
P = .052), and anticipated stigma for being uncircumcised (41.6%
vs 41.3%; aPR, 0.79; 95% CI, .68–.90; P = .001). Although high
descriptive norms and anticipated stigma for being uncircumcised were associated with age within all 3 countries (Figure 2A
and 2C), high perceived injunctive norms seemed to be associated with age in only South Africa and Tanzania (Figure 2B). Of
note, anticipated stigma for being uncircumcised was lowest in
South Africa among both age groups (Figure 2C).
Perceived Level of Human Immunodeficiency Virus Protection From
Voluntary Medical Male Circumcision

Age was associated with perceived level of HIV protection from
VMMC (Figure 3). Younger adolescents were less likely than
older ones to correctly cite that VMMC offers boys and men
only “some” protection from HIV (47.8% vs 72.6%; aPR, 0.73;
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The primary independent variable of interest was age group,
with older adolescents (aged 15–19 years) as the reference
group. Age differences in desire for VMMC, perceived motivations to undergo VMMC, and other VMMC-related perceptions were examined using univariable models and
multivariable models that consistently included adjustment
for country and setting type. Prevalence ratios were estimated
using (population-averaged) modified Poisson regression
models with generalized estimating equations and robust
standard errors [37, 38]. This approach was selected owing to
the high prevalence of each outcome (>10%) and to account
for clustering of responses at the health facility level. Because
there was a small number of clusters, we also performed sensitivity analyses using a binomial and cluster-specific approach
that allowed a random intercept for each site; inferences did
not change (data not shown).
As a secondary (exploratory) analysis, we examined characteristics associated with the highest level of desire (10/10) to be
circumcised separately among each age group. Age-stratified
multivariable models were built by simultaneously adding
factors that had an unadjusted association with a high level of
desire (10/10) for either age group (P < .10) and removing variables that were then insignificant for both age groups (P > .05).
Statistical analyses were performed using Stata software, SE
version 14.2 (StataCorp, College Station, TX). Statistical significance was examined using Wald tests and 2-sided P values.
Age-specific data further stratified by country are provided in
the Supplementary Materials.

Age Differences in the Desire and Perceived Motivations to Undergo
Voluntary Medical Male Circumcision

Table 1.

Characteristics of the Study Population by Age Groupa
Adolescents by Country and Age Group, No. (%)
South Africa

Characteristic

10–14 y
(n = 276)

Tanzania

15–19 y
(n = 170)

10–14 y
(n = 441)

115 (41.7)

43 (25.3)

50 (18.1)

48 (28.2)

111 (40.2)

79 (46.5)

Zimbabwe

All Countries

15–19 y
(n = 99)

10–14 y
(n = 250)

15–19 y
(n = 290)

10–14 y
(n = 967)

15–19 y
(n = 559)

189 (42.9)

66 (66.7)

184 (73.6)

209 (72.1)

488 (50.5)

318 (56.9)

128 (29.0)

25 (25.3)

0 (0.0)

0 (0.0)

178 (18.4)

73 (13.1)

124 (28.1)

8 (8.1)

66 (26.4)

81 (27.9)

301 (31.1)

168 (30.1)

Setting
Urban
Periurban
Rural
Primary education
None

7 (4.1)

6 (1.4)

4 (4.0)

1 (0.4)

1 (0.3)

9 (0.9)

12 (2.2)

164 (59.4)

15 (8.8)

414 (93.9)

21 (21.2)

232 (92.8)

182 (62.8)

810 (83.8)

218 (39.0)

Complete

110 (39.9)

146 (85.9)

21 (4.8)

74 (74.8)

17 (6.8)

107 (36.9)

148 (15.3)

327 (58.5)

Household wealthb
7 (2.5)

16 (9.4)

322 (73.0)

70 (70.7)

39 (15.6)

62 (21.4)

368 (38.1)

148 (26.5)

Moderate

Low

112 (40.6)

56 (32.9)

113 (25.6)

24 (24.2)

106 (42.4)

105 (36.2)

331 (34.2)

185 (33.1)

High

157 (56.9)

98 (57.6)

6 (1.4)

5 (5.1)

105 (42.0)

123 (42.4)

268 (27.7)

226 (40.4)

252 (91.3)

535 (95.7)

Religion
155 (91.2)

425 (96.4)

93 (93.9)

239 (95.6)

287 (99.0)

916 (94.7)

Muslim

Christian

0 (0.0)

2 (1.2)

14 (3.2)

0 (0.0)

5 (2.0)

0 (0.0)

19 (2.0)

2 (0.4)

Traditional

6 (2.2)

9 (5.3)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

6 (0.6)

9 (1.6)

12 (4.3)

4 (2.4)

1 (0.2)

6 (6.1)

6 (2.4)

3 (1.0)

19 (2.0)

13 (2.3)

217 (74.8)

906 (93.7)

353 (63.2)

57 (5.9)

206 (36.9)

Agnostic/other
Ever had sexc
No

258 (93.5)

92 (54.1)

400 (90.7)

44 (44.4)

248 (99.2)

Yes

14 (5.1)

78 (45.9)

41 (9.3)

55 (55.7)

2 (0.8)

159 (57.6)

96 (56.5)

252 (57.1)

65 (65.7)

75 (30.0)

77 (26.6)

486 (50.3)

238 (42.6)

71 (25.7)

38 (22.4)

38 (8.6)

9 (9.1)

99 (39.6)

120 (41.4)

208 (21.5)

167 (29.9)

Don’t know

7 (2.5)

1 (0.6)

13 (3.0)

3 (3.0)

2 (0.8)

11 (3.8)

22 (2.3)

15 (2.7)

No brother

39 (14.1)

35 (20.6)

138 (31.3)

22 (22.2)

74 (29.6)

82 (28.3)

251 (26.0)

139 (24.9)

111 (40.2)

34 (20.0)

197 (44.7)

33 (33.3)

59 (23.6)

39 (13.5)

367 (38.0)

106 (19.0)

43 (15.6)

41 (24.1)

27 (6.1)

13 (13.1)

94 (37.6)

107 (36.9)

164 (17.0)

161 (28.8)

73 (25.2)

Brothers’ MC status
Circumcisedd
Uncircumcised

Father’s MC status
Circumcised
Uncircumcised
Don’t know

95 (34.4)

63 (37.1)

199 (45.1)

44 (44.4)

68 (27.2)

67 (23.1)

362 (37.4)

174 (31.1)

Deceased father

26 (9.4)

30 (17.7)

18 (4.1)

9 (9.1)

29 (11.6)

77 (26.6)

73 (7.6)

116 (20.8)

VMMC information source e
Parent

19 (6.9)

10 (5.9)

52 (11.8)

2 (2.0)

8 (3.2)

6 (2.1)

79 (8.2)

18 (3.2)

Other family

18 (6.5)

12 (7.1)

47 (10.7)

7 (7.1)

12 (4.8)

4 (1.4)

77 (8.0)

23 (4.1)

Peers

38 (13.8)

21 (12.4)

96 (21.8)

22 (22.2)

16 (6.4)

28 (9.7)

150 (15.1)

71 (12.7)

School

99 (35.9)

62 (36.5)

99 (22.5)

6 (6.1)

139 (55.6)

135 (46.6)

337 (34.9)

203 (36.3)

Health workerf

89 (32.3)

51 (30.0)

128 (29.0)

45 (45.5)

61 (24.4)

94 (32.4)

278 (28.8)

190 (34.0)

Media

10 (3.6)

10 (5.9)

8 (1.8)

14 (14.1)

7 (2.8)

15 (5.2)

25 (2.6)

39 (7.0)

Other

3 (1.1)

4 (2.4)

5 (1.1)

0 (0.0)

5 (2.0)

3 (1.0)

13 (1.3)

7 (1.3)

Abbreviations: MC, male circumcision; VMMC, voluntary medical male circumcision.
a

Proportions may not add up to 100% owing to missing data.

b
c

Distribution of wealth score based on household assets and amenities.

Any kind of sexual experience (mutual genital touching or oral, vaginal, or anal sex).

d

The adolescent is aware that at least 1 brother has been circumcised.

e

The initial source from which participants remember first learning about VMMC.

f

Including health facility workers, community health workers, and VMMC mobilizers.

95% CI, .65–.82; P < .001). Younger adolescents (15.3%) were
almost twice as likely than older adolescents (8.8%) to misperceive VMMC as offering them complete protection from HIV.
All adolescents had poor knowledge regarding the level of HIV
protection VMMC offers to female partners (Figure 3B). Only

27.0% of younger and 23.4% of older adolescents correctly
cited that VMMC does not directly provide female partners
HIV protection (aPR, 1.04; 95% CI, .86–1.26; P = .71). Notably,
34.1% of younger adolescents and 59.1% of older adolescents
misperceived that female partners had some or complete HIV
Adolescent Motivation for VMMC • CID 2018:66 (Suppl 3) • S177
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2 (0.7)

Incomplete

Table 2.

Age Differences in Perceived Motivations to Undergo Voluntary Medical Male Circumcisiona
Adolescents, No. (%)

Reason for Undergoing VMMC

Aged 10–14 y (n = 967)

Aged 15–19 y (n = 559)

PR (95% CI)

aPR (95% CI)

Someone advised it (eg, parent)

279 (28.9)

55 (9.8)

1.86 (1.49–2.33)b

1.88 (1.54–2.29)b

Suggested by school

59 (6.1)

9 (1.6)

1.81 (1.23–2.65)b

1.98 (0.98–3.99)

Want to be healthy

82 (8.5)

69 (12.3)

0.60 (.45–.81)b

0.59 (.43–.80)b

569 (58.8)

469 (83.9)

0.77 (.67–.90)b

0.77 (.66–.91)b

12 (1.2)

30 (5.4)

0.46 (.27–.79)b

0.38 (.20–.73)b

152 (15.7)

158 (28.3)

0.56 (.41–.77)b

0.55 (.39–.77)b
0.66 (.28–1.59)

To protect myself from HIV/STIs
To protect myself/partner from cancer
To improve hygiene/easier to clean
Make my penis more attractive

17 (3.0)

0.77 (.37–1.57)

4 (0.4)

20 (3.6)

0.12 (.05–.25)b

0.10 (.05–.22)b

Friends were doing/did it

95 (9.8)

43 (7.7)

0.94 (.73–1.23)

0.87 (.68–1.11)

To become a man/adult

2 (0.2)

7 (1.3)

0.19 (.06–.54)b

0.17 (.03–.90)b

18 (1.9)

10 (1.8)

0.65 (.26–1.62)

0.52 (.17–1.63)

To avoid stigma, shame, or ridicule

Abbreviations: aPR, adjusted prevalence ratio; CI, confidence interval; HIV, human immunodeficiency virus; PR, prevalence ratio; STIs, sexually transmitted infections; VMMC, voluntary
medical male circumcision.
a

Participants could provide multiple (unprompted) responses. PRs were estimated by modified Poisson regression with generalized estimating equations and robust standard errors to
account for clustering of responses at the facility level; aPRs were estimated from multivariable models including adjustment for country and facility setting. The reference group was older
adolescents (aged 15–19 years).
b

P < .05.

protection after VMMC (Figure 3B). These data are shown by
age and country in Supplementary Table S7.
Perceived Barriers to Undergoing Voluntary Medical Male
Circumcision

The most common concern about undergoing VMMC was pain
from the procedure or injection site among younger (44.5%)
and older (66.4%) adolescents. Concerns about pain, however,
were not independently associated with age (aPR, 0.95; 95%
CI, .87–1.04; P = .27) (Table 3). Other less frequent concerns were
related to the duration of postprocedure wound healing time,
sexual abstinence during wound healing, and potential damage
to the penis (Table 3). In addition, 13.1% of younger and 8.4% of
older adolescents expected that their recovery would be “hard” or
“very hard” (aPR, 1.44; 95% CI, 1.12–1.86; P = .004). Perceived
barriers to undergoing VMMC are shown by age and country in
Supplementary Table S8.

Factors Associated With Desire to Undergo Voluntary Medical Male
Circumcision by Age Group

Age-specific correlates of the highest level of desire (10/10)
to be circumcised are shown in Table 4. Among younger adolescents, high perceived injunctive norms (aPR, 1.07; 95%
CI, 1.03–1.12; P < .001) and high anticipated stigma (aPR, 1.04;
95% CI, 1.02–1.07; P < .001) were positively associated with
high levels of desire to be circumcised, whereas concern about
pain was negatively associated with a high level of desire to be
circumcised (aPR, 0.89; 95% CI, .83–.96; P = .002; Table 4).
Interestingly, these associations were not detected among
older adolescents (Table 4). Although a higher perceived level
of HIV protection for boys and men undergoing VMMC was
not independently associated with a high level of desire to be
circumcised among either age group (Table 4), both younger
(aPR, 1.08; 95% CI, 1.01–1.16; P = .03) and older (aPR, 1.05;
95% CI, .998–1.10; P = .06) adolescents who misperceived that

Figure 2. Age and country differences in perceived norms of voluntary medical male circumcision (VMMC) and anticipated stigma for being uncircumcised. High descriptive
norms refers to the perception that >50% of the adolescents’ friends were circumcised. High injunctive norms refers to the perception that VMMC is an approved behavior.
High anticipated stigma refers to expectations of negative treatment if peers found out that the adolescent was not yet circumcised. Error bars represent design-based 95%
confidence intervals as estimated by Taylor series linearization to account for clustering at the health facility level.
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25 (2.6)

Heard sex will be better

VMMC offered female partners complete HIV protection were
more likely to have a high level of desire to be circumcised
(Table 4).
DISCUSSION

VMMC is a key biomedical intervention that can improve
the overall health of male adolescents in sub-Saharan Africa,
while contributing to HIV epidemic control. This study provides quantitative evidence that VMMC is often perceived to
be a normative behavior among adolescents seeking the procedure in 3 countries. Many adolescents feel they are expected
to be circumcised, as indicated by high perceived injunctive
norms and anticipated stigma from peers and girls. This may
partly explain the high natural demand for VMMC among
adolescents [10]. Compared with older adolescents, younger
adolescents were less concerned about the stigma of being
Table 3.

Age Differences in Concerns About Undergoing Voluntary Medical Male Circumcisiona
Adolescents, No. (%)

Perceived Concern
Pain from procedure/injection
Duration of healing time
Sexual abstinence during wound healingb
Potential damage to penis

Aged 10–14 y
(n = 967)

Aged 15–19 y
(n = 559)

PR (95% CI)

aPR (95% CI)

430 (44.5)

371 (66.4)

0.95 (.87–1.03)

0.95 (.87–1.04)

22 (2.3)

25 (4.5)

0.64 (.27–1.50)

0.71 (.28–1.78)

5 (0.5)

13 (2.3)

0.22 (.09–.62)c

…

11 (1.1)

13 (2.3)

0.49 (.22–1.08)

0.67 (.30–1.51)

Abbreviations: aPR, adjusted prevalence ratio; CI, confidence interval; PR, prevalence ratio.
a

Participants could provide multiple responses (unprompted). PRs were estimated by modified Poisson regression with generalized estimating equations and robust standard errors to
account for clustering of responses at the facility level; aPRs were estimated from multivariable models that included adjustment for country and facility setting. The reference group was
older adolescents (aged 15–19 years).
b

Response was observed only in South Africa. The multivariable model failed to converge, so there is no corresponding adjusted estimate.

c

P < .05.
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Figure 3. Age differences in the perceived level of human immunodeficiency
virus protection provided by voluntary medical male circumcision.

uncircumcised and less likely to seek VMMC for HIV/STI protection or hygiene reasons. Instead, younger adolescents were
more likely to report seeking VMMC because of external cues
from others. Understanding these age-specific factors is important for VMMC programs that continue to scale up in some settings while transitioning to a phase of sustainability in others.
Several findings of this study are consistent with those of previous studies. Similar to other studies of older adolescents and
adults [10, 13, 14, 17–22], pain was the most common concern
among adolescents seeking VMMC in our study—regardless
of age. For purposes of demand generation and as an essential
component of preprocedure counseling, it needs to be clearly
communicated to adolescents that, in comparison with traditional circumcision, VMMC is a minor surgical operation performed by medical staff with the use of anesthesia. Concerns
over possible infertility, penile injury, and delay in sexual intercourse during wound healing highlighted in studies of older
adolescents and adults [10, 13, 14, 17, 18], were less commonly
cited by younger adolescents in this study.
The high proportion of adolescents motivated to seek VMMC,
coupled with supportive adjoining social norms, is encouraging
and to be expected given the maturity of the VMMC program
across the focus countries studied. Although the most common
reason for seeking VMMC among all adolescents regardless of
age was protection from HIV/STIs, younger adolescents were far
more likely to believe that VMMC offers complete protection,
rather than knowing the accurate figure of approximately 60%
protection [1–3]. Furthermore, three-quarters of all adolescents
incorrectly believed that VMMC directly offers HIV protection
to female partners. These misperceptions, particularly among
younger adolescents aged 10–14 years, are concerning and will
require age-appropriate counseling to ensure a clear understanding of the benefits of VMMC and to prepare adolescents for a
lifetime of HIV-preventive behaviors once they become sexually
active.
This study has several limitations. First, as a cross-sectional
study, all reported associations are descriptive and cannot be
interpreted in a causal manner. Second, there is potential for

Table 4.

Factors Associated With the Highest Level of Desire to Undergo Voluntary Medical Male Circumcisiona
Adolescents Aged 10–14 y

Factor

% (No./Total No.)

PR (95% CI)

Adolescents Aged 15–19 y
aPR (95% CI)

% (No./Total No.)

PR (95% CI)

aPR (95% CI)

Country
South Africa

53.3 (147/276)

Reference

Reference

60.6 (103/170)

Reference

Reference

Tanzania

83.0 (366/441)

1.22 (1.12–1.33)b

1.15 (1.11–1.20)b

97.0 (96/99)

1.25 (1.13–1.38)b

1.22 (1.12–1.32)b

Zimbabwe

75.6 (189/250)

1.15 (.98–1.36)c

1.20 (1.04–1.38)b

70.3 (204/290)

1.04 (.87–1.24)

1.09 (.95–1.24)

Urban

75.2 (367/488)

Reference

Reference

71.7 (228/318)

Reference

Reference

Periurban

80.3 (143/178)

1.05 (.90–1.22)

1.01 (.96–1.07)

86.3 (63/73)

1.17 (1.00–1.35)b

1.12 (1.01–1.23)b

Rural

63.8 (192/301)

0.94 (.78–1.13)

0.96 (.88–1.05)

66.7 (112/168)

0.99 (.83–1.19)

1.01 (.90–1.14)

None or incomplete

73.9 (605/819)

Reference

…

76.1 (175/230)

Reference

…

Completed

65.5 (97/148)

1.02 (.97–1.07)

…

69.4 (227/327)

0.98 (.92–1.04)

…

Low

71.0 (233/328)

Reference

…

71.3 (134/188)

Reference

…

Moderate

73.2 (259/354)

1.00 (.98–1.02)

…

71.3 (159/223)

1.02 (.98-1.07)

…

High

73.7 (210/285)

0.98 (.94–1.01)

…

74.3 (110/148)

1.00 (.96–1.05)

…

Christian

72.8 (667/916)

Reference

…

72.2 (386/535)

Reference

…

Muslim

79.0 (15/19)

1.02 (.91–1.13)

…

100.0 (2/2)

1.34 (1.23–1.46)b

…

Traditional

66.7 (4/6)

1.05 (.76–1.46)

…

55.6 (5/9)

1.02 (.90–1.15)

…

Agnostic/other

52.6 (10/19)

0.98 (.84–1.15)

…

76.9 (10/13)

0.99 (.88–1.12)

…

No

72.3 (655/906)

Reference

…

72.0 (254/353)

Reference

…

Yes

80.7 (46/57)

1.02 (.95–1.09)

…

72.3 (149/206)

1.00 (.96–1.05)

…

No

71.5 (344/481)

Reference

…

72.0 (231/321)

Reference

…

Yes

73.7 (358/486)

1.01 (.97–1.06)

…

72.3 (172/238)

0.99 (.96–1.03)

…

No

70.8 (424/599)

Reference

…

72.5 (327/451)

Reference

…

Yes

75.5 (277/367)

1.04 (1.00–1.07)b

…

70.8 (75/105)

0.99 (.94–1.03)

…

Low

65.6 (318/485)

Reference

…

71.1 (182/256)

Reference

…

High

80.5 (375/466)

1.06 (1.00–1.12)c

…

73.6 (220/299)

0.99 (.93–1.06)

…

Low

64.4 (322/500)

Reference

Reference

69.3 (196/283)

Reference

Reference

High

83.1 (364/438)

1.08 (1.03–1.13)b

1.07 (1.03–1.12)b

75.1 (205/273)

1.01 (.97–1.05)

1.01 (.96–1.05)

Low

63.7 (353/554)

Reference

Reference

63.2 (206/326)

Reference

Reference

High

86.6 (341/394)

1.06 (1.03–1.10)b

1.04 (1.02–1.07)b

84.7 (194/229)

1.02 (.997–1.04)c

1.01 (.98–1.03)c
…

Setting

Primary education

Religion

Ever had sex (any)

Circumcised brother

Circumcised father

Descriptive norms

Injunctive norms

Anticipated stigma

HIV protection among males
None

64.1 (75/117)

Reference

…

73.5 (50/68)

Reference

Yes, some

74.6 (344/461)

1.02 (.93–1.11)

…

72.8 (295/405)

0.97 (.90–1.05)

…

Yes, completely

76.9 (113/147)

1.08 (1.01–1.15)b

…

65.3 (32/49)

0.97 (.90–1.05)

…

Don’t know

71.1 (170/239)

1.02 (.95–1.10)

…

72.2 (26/36)

0.98 (.87–1.10)

…

None

77.2 (61/79)

Reference

Reference

70.8 (92/130)

Reference

Reference

Yes, some

74.3 (185/249)

1.03 (.99–1.06)

1.04 (1.01–1.08)b

70.6 (216/306)

1.00 (.93–1.07)

1.00 (.92–1.07)

HIV protection among females

Yes, completely

69.6 (181/260)

1.08 (1.01–1.16)b

1.08 (1.01–1.16)b

88.5 (23/26)

1.06 (1.01–1.11)b

1.05 (.998–1.10)c

Don’t know

72.7 (272/374)

1.03 (.99–1.07)

1.05 (.996–1.11)c

73.4 (69/94)

1.01 (.95–1.07)

1.00 (.94–1.07)

No

80.6 (433/537)

Reference

Reference

79.8 (150/188)

Reference

Reference

Yes

62.6 (269/430)

0.88 (.83–.95)b

0.89 (.83–.96)b

68.2 (253/371)

0.99 (.94–1.04)

1.00 (.95–1.05)

Easy/very easy

74.6 (620/831)

Reference

…

73.6 (376/511)

Reference

…

Hard/very hard

60.0 (75/125)

0.94 (.88–.99)b

…

57.5 (27/47)

0.99 (.88–1.11)

…

Concerned about pain

Expected recovery

Abbreviations: aPR, adjusted prevalence ratio; CI, confidence interval; HIV, human immunodeficiency virus; PR, prevalence ratio.
a

The outcome was the highest level of desire (10/10) to be circumcised the same day. PRs were estimated by modified Poisson regression with generalized estimating equations and robust
standard errors to account for clustering of responses at the facility level. aPRs were estimated from age-stratified multivariable models that included covariates that significantly contributed
to either age-stratified model, as indicated by global Wald tests and a significance threshold of .05. The reference group was older adolescents (aged 15–19 years). There was no significant
multicollinearity observed in the models presented. Results from this exploratory analysis, particularly the effect sizes, should be interpreted with caution as there was limited variability in
the outcome.
b

P < .05.

c

P < .10.
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has required substantial effort, but sustaining this demand will
probably require continued roll-out of strategic public health programs [10]. Building on social norms surrounding VMMC while
alleviating concerns about pain may be useful strategies to increase
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S182 • CID 2018:66 (Suppl 3) • Patel et al

31. World Health Organization. Quality assessment guidebook: a guide to assessing
health services for adolescent clients. Geneva, Switzerland: WHO, 2009.
32. Rinehart W, Rudy S, Drennan M. GATHER guide to counseling. Popul Rep J
1998; 48:1–31.
33. Vyas S, Kumaranayake L. Constructing socio-economic status indices: how to use
principal components analysis. Health Policy Plan 2006; 21:459–68.
34. Cialdini RB, Kallgren CA, Reno RR. A focus theory of normative conduct: a theoretical refinement and reevaluation of the role of norms in human behavior. Adv
Exp Soc Psychol 1991; 24:201–34.
35. Reid AE, Cialdini RB, Aiken LS. Social norms and health behavior. In: Steptoe A,
ed. Handbook of behavioral medicine. New York: Springer, 2010:263–74.
36. Quinn DM, Chaudoir SR. Living with a concealable stigmatized identity: the
impact of anticipated stigma, centrality, salience, and cultural stigma on psychological distress and health. J Pers Soc Psychol 2009; 97:634–51.
37. Zou G. A modified Poisson regression approach to prospective studies with binary data. Am J Epidemiol 2004; 159:702–6.
38. Zou GY, Donner A. Extension of the modified Poisson regression model to
prospective studies with correlated binary data. Stat Methods Med Res 2013;
22:661–70.
39. Prochaska JO, Velicer WF, Rossi JS, et al. Stages of change and decisional balance
for 12 problem behaviors. Health Psychol 1994; 13:39–46.
40. Dam KH, Kaufman MR, Patel EU, et al. Parental communication, engagement,
and support during the adolescent voluntary medical male circumcision experience. Clin Infect Dis 2018; 66(Suppl 3):S189–97.

Downloaded from https://academic.oup.com/cid/article-abstract/66/suppl_3/S173/4956266 by guest on 21 July 2020

23. Gasasira RA, Sarker M, Tsague L, et al. Determinants of circumcision and willingness to be circumcised by Rwandan men, 2010. BMC Public Health 2012;
12:134.
24. George G, Strauss M, Chirawu P, et al. Barriers and facilitators to the uptake
of voluntary medical male circumcision (VMMC) among adolescent boys in
KwaZulu-Natal, South Africa. Afr J AIDS Res 2014; 13:179–87.
25. Kaufman ZA, DeCelles J, Bhauti K, et al. A sport-based intervention to increase
uptake of voluntary medical male circumcision among adolescent male students:
results from the MCUTS 2 cluster-randomized trial in Bulawayo, Zimbabwe. J
Acquir Immune Defic Syndr 2016; 72(suppl 4):S292–8.
26. Kaufman MR, Smelyanskaya M, Van Lith LM, et al. Adolescent sexual and reproductive health services and implications for the provision of voluntary medical male
circumcision: results of a systematic literature review. PLoS One 2016; 11:e0149892.
27. Kasprzyk D, Tshimanga M, Hamilton DT, Gorn GJ, Montaño DE. Identification
of key beliefs explaining male circumcision motivation among adolescent boys in
Zimbabwe: targets for behavior change communication. AIDS Behav 2017:1–17.
28. Sgaier SK, Reed JB, Thomas A, Njeuhmeli E. Achieving the HIV prevention
impact of voluntary medical male circumcision: lessons and challenges for managing programs. PLoS Med 2014; 11:e1001641.
29. Lux KM, Petosa R. Preventing HIV infection among juvenile delinquents: educational diagnosis using the health belief model. Int Q Community Health Educ
1994; 15:145–64.
30. DeHart DD, Birkimer JC. Trying to practice safer sex: development of the sexual
risks scale. J Sex Res 1997; 34:11–25.

