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ABSTRACT

Introduction Reaching men aged 20–35 years, the group at
greatest risk of HIV, with voluntary medical male circumcision
(VMMC) remains a challenge. We assessed the impact of two
VMMC demand creation approaches targeting this age group
in a randomised controlled trial (RCT).
Methods We conducted a 2×2 factorial RCT comparing
arms with and without two interventions: (1) standard
demand creation augmented by human-centred design
(HCD)-informed approach; (2) standard demand creation plus
Handling editor Seye Abimbola offer of HIV self-testing (HIVST). Interpersonal communication
(IPC) agents were the unit of randomisation. We observed
►► Additional supplemental
material is published online only. implementation of demand creation over 6 months (1 May
to 31 October 2018), with number of men circumcised
To view, please visit the journal
assessed over 7 months. The primary outcome was the
online (http://dx.d oi.org/10.
1136/bmjgh-2021-0 06141).
number of men circumcised per IPC agent using the as-
treated population of actual number of months each IPC
agent worked. We conducted a mixed-methods process
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evaluation within the RCT.
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Results We randomised 140 IPC agents, 35 in each arm.
132/140 (94.3%) attended study training and 105/132
(79.5%) reached at least one client during the trial period
and were included in final analysis. There was no evidence
that the HCD-informed intervention increased VMMC uptake
versus no HCD-informed intervention (incident rate ratio (IRR)
0.87, 95% CI 0.38 to 2.02; p=0.75). Nor did offering men a
HIVST kit at time of VMMC mobilisation (IRR 0.65, 95% CI 0.28
to 1.50; p=0.31). Among IPC agents that reported reaching at
least one man with demand creation, both the HCD-informed
intervention and HIVST were deemed useful. There were
some challenges with trial implementation; <50% of IPC
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agents converted any men to VMMC, which undermined our
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ability to show an effect of demand creation and may reflect
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acceptability and feasibility of the interventions.
end of article.
Conclusion This RCT did not show evidence of an
effect of HCD-informed demand intervention or HIVST
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on VMMC uptake. Findings will inform future design and
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Key questions
What is already known?
►► Reaching men 20–35 years old, the age group at

greatest risk of HIV, with voluntary medical male
circumcision (VMMC) for HIV prevention remains a
challenge.

What are the new findings?
►► Demand creation intervention informed by human-

centred design (HCD, fully involves intended beneficiaries in intervention design) and HIV self-testing
(HIVST) trialled here did not have an impact on
VMMC uptake.
►► Suboptimal implementation of the HCD-
informed
and HIVST interventions may reflect feasibility of implementation in practice and reduced the power of
the trial to show an impact.

What do the new findings imply?
►► Demand creation using HCD-
informed approach

and/or HIVST did not overcome all barriers to adult
men’s VMMC uptake.
►► Additional efforts and innovative demand creation
approaches are required to overcome the opportunity costs men are likely to incur.
►► Evaluations of real-world interventions continue to
be affected by real life challenges to implementation
including a lack of control of the manner in which
interventions are implemented.
Trial registration number PACTR201804003064160.

INTRODUCTION
Voluntary medical male circumcision
(VMMC) is one of five key HIV prevention

Mavhu W, et al. BMJ Global Health 2021;6:e006141. doi:10.1136/bmjgh-2021-006141



1

BMJ Glob Health: first published as 10.1136/bmjgh-2021-006141 on 18 July 2021. Downloaded from http://gh.bmj.com/ on January 9, 2023 by guest. Protected by copyright.

Innovative demand creation strategies
to increase voluntary medical male
circumcision uptake: a pragmatic
randomised controlled trial
in Zimbabwe

BMJ Global Health

2

demand creation interventions, who represented 56% of
uncircumcised males aged 15–29 years in Zimbabwe at
that time. The three prioritised segments were: VMMC
enthusiasts (21%, have a high potential to undergo
VMMC and strong commitment already—although need
to overcome some dissonance in order to proceed);
neophytes (19%, potentially enthusiastic but poor knowledge undermines their commitment—addressing this
would be relatively straightforward and likely result in
increased VMMC uptake) and embarrassed rejecters (16%,
potentially interested but with little commitment and
knowledge, embarrassment and fears are high—so need
lots of support to undergo VMMC).26 28
Drawing on market research findings, interpersonal
communication (IPC) demand creation was redesigned
to encompass a human-centred design (HCD)-informed
approach. IPC agents who act as community mobilisers
for VMMC were trained to conduct one-on-one sessions
with potential VMMC clients using three tools: a segmentation typing tool, segment-specific targeted messaging
and a pain-
o-
metre (visual aid) to guide discussions
related to pain (see online supplemental appendix for
detailed descriptions).
Here, we present results of a randomised controlled
trial (RCT) that assessed the effectiveness of this
HCD-
informed approach in motivating 15-
year-
old to
29-year-old men (Zimbabwe’s VMMC priority age group)
to take up VMMC. In addition, we explored whether
providing access to HIVST would result in increased
VMMC uptake. We hypothesised that potential VMMC
clients mobilised: (1) using the HCD-informed intervention would have increased circumcision uptake compared
with those mobilised using standard techniques and (2)
with the offer of HIVST would have increased circumcision uptake compared with those mobilised without the
offer of HIVST.

METHODS
Study design and setting
We conducted a 2×2 factorial pragmatic RCT comparing
arms with and without two interventions: (1) standard
informed
demand creation augmented by HCD-
approach; (2) standard demand creation plus offer of
HIVST.
We conducted the study in five districts (Buhera,
Gokwe North, Mangwe, Mutasa, Zvimba), in 4 of 10
provinces in Zimbabwe. Neither interventions had
been implemented in these districts before the trial.
The interventions were implemented by IPC agents,
all of whom had at least some secondary education.
To guard against the risk of contamination, each IPC
agent was assigned a ward (subdivision of district) and
required to work within the confines of their ward.
Outcomes were measured using monthly VMMC
programme outputs collected by these agents and VMMC
clinics.
Mavhu W, et al. BMJ Global Health 2021;6:e006141. doi:10.1136/bmjgh-2021-006141
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strategies aiming to reduce new HIV infections by 75%.1
By December 2019, nearly 27 million adolescent and adult
men (≥10 years) had been circumcised and an estimated
340 000 new infections averted in 15 VMMC priority
countries, including 260 000 infections among men and
75 000 among women (due to reduced secondary transmission from men).2 3 However, the majority of those
circumcised were adolescent boys (10–19 years); reaching
adult men aged 20–35 years, who are the age group at
greatest risk of HIV, remains a challenge.4–8 Strategies
to increase VMMC demand among adult men including
financial incentives, counselling or education, involvement of influencers and novel information delivery, have
had mixed results.9 There have been calls for innovative
and robust VMMC demand creation strategies to reach
adult men.9–14
Within sub-Saharan Africa, barriers to VMMC uptake
include the restricted number of service delivery sites
and limited numbers of healthcare workers available to
perform the procedure.15 Attrition of trained staff is an
additional challenge.16 Men traditionally access healthcare less than women, and this might be further exacerbated by masculine norms that equate help-seeking with
being ‘weak’.17–19 Other barriers include poor perception of HIV risk20–22 and fear of: pain, surgical complications, preoperative HIV testing20 21 23 and costs (including
opportunity costs).10 11 Previous research suggested that
preoperative HIV testing was a significant barrier to
VMMC uptake as many men reported being concerned
about pre-VMMC testing at a VMMC site when deductive
disclosure may occur in the event they are HIV positive.20
Researchers then hypothesised that if men self-
tested
and knew their status in advance of going to the VMMC
centre, this would overcome their fear of testing for the
first time at the VMMC site (even if it meant being tested
again).24 25 Strategies to overcome the other barriers are
required if the intervention is to be brought to desired
scale.
In 2015, market research was undertaken in Zimbabwe
to systematically understand the journey from initial
awareness of VMMC, to undergoing the procedure and
in turn becoming a ‘VMMC advocate’, as well as how that
journey varies across types (or segments) of men.26–28 This
research mapped the decision-making path men take to
VMMC, identifying key triggers for demand and strategies that can be adopted to address the intend-to-action
gap. It also used a hybrid psychographic-
behavioural
segmentation approach to profile men according to
their perceptions about and orientation to VMMC.26–28
Through this market research, six ‘segments’ of men
were identified based on their attitudes to and motivations for VMMC. The research also identified factors
driving the cognitive dissonance (conflicting attitudes,
beliefs or behaviours) impeding VMMC uptake among
some segments of men.26 28
Based on this market research, the largest VMMC
implementer in Zimbabwe (Population Services International (PSI)) prioritised three segments of men for
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Client involvement
The interventions were optimised for this setting using
formative work undertaken in 2017 with VMMC clients
and IPC agents. For example, during the formative
work, it was observed that IPC agents did not know how
to categorise men who were clearly willing to be circumcised prior to segmentation. Consequently, the implementer created an additional segment (‘green’—a
default segment which denoted that client was willing
to be circumcised before the start of the demand creation session and therefore no proper segmentation was
done).
Randomisation and masking
IPC agents were the unit of randomisation and were
assigned 1:1:1:1 to four arms, using restricted randomisation by IPC agent for sex, age and having ≥12 months
of VMMC mobilisation experience. The random allocation of IPC agents to intervention arms was completed
using random-number tables generated in Stata by a
study statistician on 25 January 2018.
Neither IPC agents nor clients could be masked to allocation. The statistician conducting the primary analysis
was masked to allocation for the planned primary and
secondary analyses. Subsequent analyses were conducted
on unmasked data.
Mavhu W, et al. BMJ Global Health 2021;6:e006141. doi:10.1136/bmjgh-2021-006141

Intervention components
Arm 1: standard demand creation
IPC agents received basic training on how to promote
VMMC, including identifying barriers, clarifying myths
and misconceptions and summarising key benefits. Men
were mobilised for VMMC individually or in groups.
Clients referred for VMMC either went to VMMC sites
on their own or were taken there in a programme
vehicle.
Arm 2: standard demand creation plus offer of HIVST
In addition to standard demand creation, IPC agents
offered the men they mobilised a HIVST kit, with a kit
use demonstration if accepted.
Arm 3: HCD-informed demand creation approach
IPC agents received basic training in the HCD-
informed approach, including using the segmentation
typing tool, to prioritise the three key segments. They
then delivered messages tailored to that ‘segment’. IPC
agents were specifically required to address any pain-
related concerns using a visual aid (pain-o-metre) to
outline the VMMC procedure, healing process, as well
as possible pain management techniques. Men in the
non-prioritised segments received general (as opposed
to tailored) messages.
As already stated, if a client was willing to be circumcised at the start of the discussion, segmentation was
skipped and these men were allocated to a default
‘segment’ (green), which was not developed from the
market research. Clients mobilised in groups at schools
were also allocated to the ‘green’ segment.
Arm 4: HCD-informed demand creation approach plus offer of
HIVST
In this arm, in addition to the HCD-informed demand
creation approach, IPC agents offered the men they
mobilised a HIVST kit, with a kit use demonstration if
accepted.
Additional procedures—all arms
After a mobilisation session, each client was asked to
provide his contact details to allow the IPC agent to
provide supportive follow-up. All men who were referred
for VMMC were given a referral card with a unique
identifier and asked to present it when they attended
for VMMC, enabling their attendance to be linked with
the referring IPC agent. District Field Officers (IPC
agents’ supervisors) checked concordance between
IPC agents and facility records, which helped curb
fraud in payments to IPCs. The RCT payment structure
followed that of the national VMMC programme, with
IPC agents receiving US$5 when a boy aged 10–14 years
or a man ≥30 years was circumcised and US$7 when
a man aged 15–29 years was circumcised. IPCs only
received an incentive if the person they reached and
referred was actually circumcised.
3
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CONSORT guidelines for RCT29 reporting were
followed. Three changes were made to the trial
protocol after trial commencement. First, the intervention run-
in period was extended to allow more
time for the IPC agents to become comfortable with
the HCD-informed approach. Second, following review
of blinded interim data, the sample size was recalculated and the main analysis was changed from parallel
comparisons to the two factorial comparisons, assessing
outcomes with and without each intervention. Third,
it was necessary to change the statistical model documented in the initial analysis plan to accommodate
extremely high variability of outcomes between and
within IPC agents; a more valid approach was used.
These changes are summarised in detail in the online
supplemental appendix.
For each study arm, training was conducted over
2 days from 1 to 8 February 2018 and implementation
started straight after with a closely supervised run-in
period from 20 February to 30 April 2018. By 30 April,
implementers were confident that all IPC agents were
able to implement demand creation as assigned. The
interventions were implemented over 6 months (1 May
to 31 October 2018) and counting number of circumcisions conducted over 7 months (1 May to 30 November
2018), allowing the last man enrolled on 31 October
to have 1 month to be circumcised. This minimum
follow-up is in keeping with the implementer’s experience that men wanting to be circumcised will do so
within 1 month of referral.

BMJ Global Health

Process evaluation
We conducted a mixed-
methods process evaluation
within the trial. Data included: programme data;
observations of IPC agents conducting VMMC mobilisation sessions; in-depth interviews (IDIs) and focus
group discussions (FGDs) with IPC agents; IDIs with
PSI’s District Field Officers; and FGDs with men mobilised for VMMC. Iterative qualitative data collection
and analysis informed a grounded thematic analytical
approach.
Outcome measures
The primary outcome was the number of men circumcised per IPC agent over the 6-
month duration of
the trial and compared by arm. Secondary outcomes
were: (i) the mean conversion proportion (conversion
proportion defined as number of men circumcised
divided by the number of men reached by IPC agents);
secondary outcomes (ii)–(vii) are shown in figure 1.
In addition, there were three HIVST-related outcomes
measured in the two HIVST arms (figure 1).
Programme data collected from IPC agents and clinic
data were used to evaluate the primary outcome and
secondary outcomes (i)–(iv). For ST outcomes (v)–
(vii), IPC agents recorded whether the man opted to
take a kit. Additional data on HIVST use were obtained
from a phone-
administered follow-
up questionnaire
with clients.
4

Sample size calculation
As originally designed, this study required 35 IPC
agents per arm (140 IPC agents across four arms) to
have 80% power to detect a 30% proportionate difference in VMMC uptake between any two individual
arms assuming a high variability between IPC agents
(coefficient of variation, k=0.3) (see online supplemental appendix for other scenarios). A revised power
calculation was completed in October 2018, using a
higher k (1.0) to reflect high measured clustering
within the outcome data collected to that point. This
sample size calculation found that with 65 IPC agents
per arm and two arms, we had 80% power to detect
between 90% increase in VMMC per intervention (eg,
10.5–20). This resulted in the change from parallel
comparisons to factorial-a rm comparisons, assessing
outcomes with and without each intervention.
Statistical analysis
Analysis used intention-to-treat (ITT) and as-treated
populations. The as-treated analysis population was
based on the actual number of months each IPC
agent worked, restricted to agents who reached at
least one client, and included 20 IPC agents who the
implementer added postrandomisation to replace
20 randomised IPC agents who declined to take
part before training. The ITT analysis population
was as defined based on the intended 6 months of
Mavhu W, et al. BMJ Global Health 2021;6:e006141. doi:10.1136/bmjgh-2021-006141
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Figure 1 Primary outcome and secondary outcomes (ii)–(vii). HIVST, HIV self-testing; IPC, interpersonal communication;
VMMC, voluntary medical male circumcision.

BMJ Global Health
Analyses were done with STATA V.15.1 software
(StataCorp).
RESULTS
One hundred and forty-three IPC agents were identified by PSI for the trial, 140 were randomly chosen
and allocated to one of four study arms. Postrandomisation, 20 declined to take part before training and
were replaced with IPC agents by the implementer.
One hundred and thirty-t wo of 140 (94.3%) attended
study arm-
specific training and 105/132 (79.5%)
reported reaching at least one client during the trial
period and were included in the ‘as-
t reated’ analysis. IPC agent attrition ranged from 4 (11.8%) to 11
(33.3%) by arm and was highest in arm 4 (figure 2).
Characteristics of IPC agents
There were differences in characteristics of IPC agents
by arm resulting from replacement of 20 IPCs postrandomisation and included differences in age, gender,
level of education and prior VMMC mobilisation experience (table 1).
Characteristics of clients reached
Overall, 105 IPC agents reached 8707 men with
demand creation for VMMC. Arm 1 (SOC) reached
the greatest number of clients (n=3105, 35.7%) while
arm 4 (HCD+ST) reached the smallest (n=1542,
17.7%) (table 2). The majority of potential VMMC
clients were out of school, across all the arms (table 2).
Overall, 84.5% (7356/8707) of men reached were
aged 15–29 years.

Figure 2 CONSORT diagram for as-treated analysis population. HCD, human-centred design; IPC, interpersonal
communication; SOC standard of care; ST self-testing.
Mavhu W, et al. BMJ Global Health 2021;6:e006141. doi:10.1136/bmjgh-2021-006141
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mobilisation time each IPC agent was to work and
excluded the 20 IPC agents added by the implementer
postrandomisation.
The study team and the independent Technical
Advisory Group (TAG) viewed the ‘as-treated’ analysis as the most appropriate for understanding the
real-world effectiveness of the intervention and was
therefore considered the primary analysis. This analysis compared outcomes with and without each intervention (factorial-a rm analysis).
A statistical analysis plan (SAP) was developed prior
to analysis; however, because the prespecified modelling approach was not valid statistically, the SAP was
revised both during data collection and after the
initial analysis was complete with input from the TAG.
For the primary outcome, the effect of study arm was
assessed at the IPC agent level using negative binomial regression. Subgroup analyses were performed
to assess the differences in impact of the outcome by
client age. These analyses were prespecified as 15–19
years, 20–29 years and 30+ years and then an additional post hoc analysis of 18–19 year-o lds.
Conversion proportion per IPC was modelled using
logistic regression. Secondary outcomes (ii)–(iv) were
analysed at the same IPC agent-level data using negative
binomial regression, while secondary outcomes related
to self-test use were analysed using logistic regression.
All analyses were repeated using parallel-arm comparisons as well as ITT and as-treated populations. HIVST
outcomes were compared by study arm 2 and 4 at the
client level, using data arising from the as-treated analysis population.

BMJ Global Health

Arm 1: SOC

Arm 2: ST

Arm 3: HCD

Arm 4: HCD+ST

n

n

n

n

%

%

27
96

%

27
101

%

IPC agents
Total IPC mobilisation—months

29
126

22
97

Male

8

27.6

17

63.0

15

55.6

 Buhera

6

20.7

8

29.6

2

7.4

9.1

 Gokwe North

4

13.8

9

33.3

4

14.8

40.9

 Mangwe

4

13.8

1

3.7

3

11.1

13.6

 Mutasa

5

11.1

3

11.1

11

40.7

31.8

 Zvimba

10

34.5

6

22.2

7

25.9

4.6

 ≤19

1

3.5

1

3.7

4

14.8

1

4.6

 20–29

4

13.8

12

44.5

6

22.2

5

22.7

 30–39

7

24.1

8

29.6

4

14.8

2

9.1

 40–49

9

31.0

5

18.5

9

33.4

13

59.0

 50+

8

27.6

1

3.7

4

14.8

1

4.6

 Primary level

8

27.6

1

3.7

1

3.7

0

0

 Secondary level

15

51.7

23

85.2

25

92.6

22

100

 ≥Advanced level

6

20.7

3

11.1

1

3.7

0

0

 <12 months

22

75.9

18

66.7

21

77.8

9

40.9

 ≥12 months
 Mean/median IPC mobilisation months

7
4.2/4

24.1

9
3.7/4

33.3

6
3.8/3

22.2

3
4.4/5

59.1

8

36.4

District

Age (years)

Educational level

IPC experience

HCD, human-centred design; IPC, interpersonal communication; SOC, standard of care; ST, self-testing.

Effect of HCD-informed intervention on VMMC uptake (astreated analysis population)
For the primary outcome, there was no evidence that the HCD-
informed intervention increased VMMC uptake (incident

rate ratio (IRR) 0.87, 95% CI 0.38 to 2.02; p=0.75) (figure 3
and online supplemental table 1). There was no evidence
of an interaction effect between HCD-informed intervention
and age for VMMC uptake (p=0.27). The HCD-informed

Table 2 Characteristics of ≥15-year-olds clients reached by arm (as-treated analysis population)
Arm 1: SOC

Arm 2: ST

Arm 3: HCD

Arm 4: HCD+ST

n

%

n

%

n

%

n

%

Total
Age in years

3105

100

1754

100

2306

100

1542

100

 15–17

1102

35.5

592

33.8

886

38.4

509

33.0

 18–19

571

18.4

318

18.1

523

22.7

278

18.0

 20–29

952

30.7

440

25.1

627

27.2

558

36.2

 30+

480

15.4

404

23.0

270

11.7

197

12.8

 Median age (min-max), years

19.0

(15-78)

19.0

(15-87)

18.0

(15-84)

19.0

(15-83)

1232
1841

40.1
59.9

638
1041

39.6
60.4

728
1560

31.8
68.2

477
1039

31.5
68.5

Education completed*
 School-going
 Out of school

*106 missing.
HCD, human-centred design; SOC, standard of care; ST, self-testing.
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Table 1 Characteristics of IPC agents by arm (as-treated analysis population)
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approach had no effect on secondary outcomes of: VMMC
conversion proportion (risk ratio (RR) 0.75, 95% CI 0.41 to
1.38; p=0.36), the number of men reached (IRR 0.89, 95% CI
0.62 to 1.26; p=0.50), the number of men booked for VMMC
(IRR 1.00, 95% CI 0.62 to 1.60; p>0.99) or the number of
men presenting for VMMC (IRR 1.00, 95% CI 0.48 to 2.06;
p>0.99). Overall, of all reached in the HCD arms, 12.6%
(485/3848) were classified in the default ‘green’ segment,
denoting that client was willing to be circumcised before the
start of the demand creation session.
Effect of HIVST intervention on VMMC uptake
Offering men a HIVST kit at the time of VMMC mobilisation
did not have an effect on VMMC uptake (IRR 0.65, 95% CI
0.28 to 1.50; p=0.31) (figure 4 and online supplemental

table 1). There was also no effect of offer of a HIVST kit on
secondary outcomes of: the conversion proportion (RR 1.11,
95% CI 0.61 to 2.02; p=0.71); the number of men reached
(IRR 0.75, 95% CI 0.53 to 1.07; p=0.11), booked (IRR 0.80,
95% CI 0.50 to 1.29; p=0.36) or presenting for VMMC at the
clinic (IRR 0.84, 95% CI 0.40 to 1.73; p=0.63). There was no
evidence of an effect of an offer of HIVST on VMMC uptake
in any age category although there was doubling of VMMC
uptake among men over 30 years, although the CI included
one (figure 4). There was no evidence of an interaction
effect between HIVST intervention and age (p=0.21).
ITT analysis also showed no evidence of an effect of
HCD-informed and HIVST approaches on VMMC uptake
(see online supplemental table 2).

Figure 4 Effect of ST intervention—as-treated analysis population. ST, self-testing; VMMC, voluntary medical male
circumcision.
Mavhu W, et al. BMJ Global Health 2021;6:e006141. doi:10.1136/bmjgh-2021-006141
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Figure 3 Effect of HCD-informed intervention—as-treated analysis population. HCD, human-centred design; VMMC,
voluntary medical male circumcision.

BMJ Global Health

Arm 2: ST

Arm 4: HCD+ST

Effect of HCD+ST vs ST

 

n/N

%

n/N

%

OR (95% CI)

P value

Men offered HIVST (% surveyed)
Men accepting HIVST (% offered)

129/173
101/129

74.6
78.3

71/110
52/71

64.6
73.2

0.62 (0.37 to 1.04)
0.76 (0.39 to 1.49)

0.072
0.420

Men using HIVST (% accepted)

91/101

90.1

50.52

96.2

2.75 (0.58 to 13.03)

0.203

5.5
40.0

1/50
1/1

2.0
100.0

0.37 (0.04 to 3.30)

0.376 (0.072)*

Reactive HIVST (% used)
5/91
Men with reactive test linked to care 2/5
(% reactive)

*Fisher’s exact test.
HCD, human-centred design; HIVST, HIV self-testing; ST, self-testing.

VMMC cascade results—HCD-informed intervention
segments
Men in the three prioritised segments (embarrassed
rejecters, neophytes, enthusiasts) were more likely to be
circumcised than those in the non-prioritised segments.
Overall however, men in the green (default) segment
were much more likely than any other segment to
undergo circumcision (>70%) (see online supplemental
figure 1).
HIVST secondary outcomes
In total, 3296 men were reached by IPC agents in the
HIVST arms (ST and HCD+ST arms), of whom only
8.6% (283/3296) were successfully followed by phone to
ask questions about HIVST kit uptake and use. Overall,
200/283 (70.6%) men reported being offered HIVST
kits. There was weak evidence that participants in the
HCD+ST arm were less likely to be offered kits compared
with participants in the ST arm (OR 0.62, 95% CI 0.37 to
1.04; p=0.07). Overall, 76.5% of men who were offered a
kit accepted it and 92.2% (141/153) of those accepting
reported using the kit, again with no evidence of difference between arms (table 3).
Process evaluation findings
Acceptability of the interventions
informed
Most IPC agents allocated to the HCD-
approach found it useful, noting that engaging one-
on-one was more effective, resulting in more men getting
quality information than was possible when using a
group approach. However, all felt that some components
(especially segmentation) lengthened the IPC session,
resulting in fewer men ‘reached’ compared with using
traditional IPC approaches.
Regarding HIVST, IPC agents felt that the intervention generated huge interest in the communities where
HIVST had not been previously available. There was high
demand for HIVST across all five districts, which appeared
to be independent of intention to get circumcised.
Uneven performance among IPC agents and districts
There were substantial differences in the performance
of IPC agents across all outcomes. Only 105 (79.5%) of
8

the 132 trained IPC agents reached at least one man to
discuss VMMC over the course of the trial (and so were
included in the ‘as-treated’ analysis) (see online supplemental table 3). Forty (38.1%) did not convert anyone to
VMMC during the trial and 30 (28.6%) converted fewer
than 6 men (one per month). Conversely, two IPC agents
converted over 50 per month (one converted 553 over 6
months and the other converted 355).
In addition to variability between IPC agents, there
was variability in implementation between study districts
(conversion proportion ranging from 6% in Zvimba
to 81% in Buhera), possibly due to contextual factors
including number of men who were eligible to be circumcised. IPC agents in Buhera and Gokwe North devoted
considerable time to VMMC mobilisation, perhaps
reflecting the lack of employment opportunities locally.
In the other districts, IPC agents were involved in additional income-generating activities. These factors likely
explain some of the variability observed between study
districts (online supplemental table 5).
Implementation of the interventions
Implementation of the HCD-informed intervention was
not always as intended. As segmentation lengthened
the time for mobilisation, this resulted in some IPC
agents resorting to traditional approaches or administering an abridged and possibly suboptimal version of
the approach. IPC agents also reported they were sometimes selective about which messages they delivered to
each segment (eg, they left out messages they viewed as
age and sexual experience inappropriate). Of note, IPC
agent gender, age and education were significantly associated with VMMC uptake (online supplemental table 4).
The HIVST intervention was similarly not implemented
as intended. As IPC agents were the only source of ST
kits in the RCT districts, they did not want to be seen
as ‘promoting HIVST’ instead of VMMC, with the result
that HIVST kits were not always offered by IPC agents in
HIVST arms. This was in part because IPC agents sometimes reported that they felt men taking HIVST kits were
not necessarily interested in VMMC. This may have been
true; an appreciable proportion of the men we were able
to follow-up by phone obtained ST kits and reportedly
Mavhu W, et al. BMJ Global Health 2021;6:e006141. doi:10.1136/bmjgh-2021-006141
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Table 3 Uptake of HIVST, by study arm (ST vs HCD+ST)
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DISCUSSION
We conducted a pragmatic randomised 2×2 factorial
trial to determine the effectiveness of the HCD-informed
approach and HIVST in motivating men (15–29 years) to
take up VMMC. Our trial found no evidence that HCD-
informed mobilisation or the offer of a HIVST kit prior to
VMMC had an effect on VMMC uptake or on secondary
outcomes.
The lack of detectable effect may be due to a number
of factors. First, the market research conducted in
2015 identified several barriers or facilitators to VMMC
uptake and recommended a set of interventions be
delivered through multiple channels.26–28 However,
due to resource constraints, these multiple approaches
were not feasible to implement in practice. The HCD-
informed approach tested here only addressed a subset
of barriers. For example, we know that fear of financial
loss was not addressed and this could be an especially
important barrier in settings where majority of men are
self-employed. Recent systematic reviews9 30 have found
that financial incentives framed as fair compensation
(rather than as lottery) appear to be the most acceptable and effective VMMC demand creation intervention
found to date especially among adult men.
As stated earlier, men who were already deemed by
IPC agents in HCD-informed approach arms to be highly
motivated to VMMC and did not require the use of the
segmentation typing tool were allocated to the ‘green’
segment. They had the highest rate of conversion to
VMMC. We do not know what segment they would have
been allocated to if the segmentation typing tool had
been applied and so cannot determine if prioritised
segments were indeed those most likely to be ‘easy to
convert’. Of note, we have included the 12.6% classified in the ‘green’ category (and who therefore did not
receive the intervention as planned) in the analyses, as
no exclusion of men of this type in the no HCD-informed
approach is possible.
It was assumed that once trained, every IPC agent
would be able to implement the HCD-
informed
approach as intended. Field observation suggested that
implementing the HCD-
informed approach requires
more education and skills than traditional approaches. It
takes time for IPC agents to become familiar with using
the tools and, indeed, some IPC agents selected for the
trial never became comfortable with using the approach.
Mavhu W, et al. BMJ Global Health 2021;6:e006141. doi:10.1136/bmjgh-2021-006141

Our process evaluation found that younger, male, and
better-
educated IPC agents appeared more successful
at creating demand for VMMC using the approach.
Further, as combining the HCD-informed approach and
HIVST lengthened the IPC session and resulted in a
higher data collection burden, it might not be feasible
for the two approaches to be rolled out simultaneously
going forward.
Perhaps important is that IPC agents were incentivised
according to the national incentive structure (US$5 when
a boy aged 10–14 years or a man ≥30 years was circumcised and US$7 when a man aged 15–29 years was circumcised). IPC agents could therefore earn larger amounts by
converting groups of younger boys (eg, through schools)
with relatively less effort than they could by spending
longer time recruiting ‘recalcitrant’ adult men using the
HCD-informed approach.
The power of the trial to show an impact was likely
reduced by the fact that relatively few IPC agents (75
out of 140 randomised) actually mobilised for VMMC,
perhaps reflecting the acceptability and/or feasibility of
delivering the interventions. Suboptimal supervision of
implementation of the interventions, as indicated by a
high number of inactive IPC agents, may have contributed. While the lower than anticipated VMMC conversion rate may have affected the RCT’s ability to show an
impact, there is no suggestion from the effect sizes of any
impact of the HCD-informed approach.
The extent of variability between IPC agents in terms of
performance was greater than anticipated. In addition,
there was considerable imbalance in characteristics of
IPC agents by arm because of the substitution of 20 IPC
agents postrandomisation and differential drop out by
arm. IPC agents’ characteristics were associated with rate
of VMMC conversion, and this may have undermined the
ability of the trial to demonstrate an impact.
Our trial is one of the first studies to rigorously evaluate an HCD-
informed intervention and as delivered
in a real-world and resource-constrained setting. Moreover, rigorous procedures were used to ascertain objectively measured outcomes; the RCT was complemented
by process evaluation including in-depth qualitative data
collection to understand mechanisms of action. However,
as with other evaluations of programmatic interventions,
our trial was characterised by real life challenges to implementation including a lack of control of the manner in
which interventions were implemented. Many of the
challenges experienced in this trial are not unique to the
interventions tested here, but are common during evaluations of real-world interventions.31
In conclusion, the RCT did not show evidence of
an effect of interventions on VMMC uptake. That the
majority of IPC agents referred fewer than one man a
month for VMMC suggests that they may not have been
motivated to use these demand creation approaches as
designed, which has implications for interventions’ feasibility. Importantly, in order to appeal to adult men, other
research9 30 has suggested that VMMC demand creation
9
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tested but did not take up VMMC. Further, ST kits were
more likely to be offered in arm 2 (HIVST arm) than in
arm 4 (HCD and HIVST), where the intervention took
longest to deliver and which consequently had the highest
data burden. IPC agents also found it difficult to incorporate the demonstration of the HIVST kit or the demonstration video into the IPC session. Of note, IPC agents
received an incentive if their clients were circumcised but
not if they self-tested, which may also have reduced their
enthusiasm for HIVST distribution and demonstration.
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CONSORT checklist of items for reporting pragmatic trials
Standard CONSORT description

Extension
for
pragmatic
trials

Section

Item

Title and abstract

1

How participants were allocated to interventions
(e.g., “random allocation,” “randomised,” or
“randomly assigned”)

1-2

2

Scientific background and explanation of rationale

4-5

Participants

3

Eligibility criteria for participants; settings and
locations where the data were collected

5-6

Interventions

4

Precise details of the interventions intended for each
group and how and when they were actually
6-7
administered

Objectives

5

Specific objectives and hypotheses

5

Outcomes

6

Clearly defined primary and secondary outcome
measures and, when applicable, any methods used
to enhance the quality of measurements (e.g.,
multiple observations, training of assessors)

7-8

Sample size

7

How sample size was determined; explanation of
any interim analyses and stopping rules when
applicable

8-9

Randomisation—
sequence
generation

8

Method used to generate the random allocation
sequence, including details of any restriction (e.g.,
blocking, stratification)

6

Randomisation—
allocation
concealment

9

Method used to implement the random allocation
sequence (e.g., numbered containers or central
telephone), clarifying whether the sequence was
concealed until interventions were assigned

6

Randomisation—
implementation

10

Who generated the allocation sequence, who
enrolled participants, and who assigned participants
to their groups

6

Blinding (masking)

11

Whether participants, those administering the
interventions, and those assessing the outcomes
were blinded to group assignment

6

Statistical methods used to compare groups for
primary outcomes; methods for additional analyses,
such as subgroup analyses and adjusted analyses

9

Introduction
Background
Methods

Statistical methods 12
Results

Participant flow

13

Flow of participants through each stage (a diagram is
strongly recommended)—specifically, for each
group, report the numbers of participants randomly
10
assigned, receiving intended treatment, completing
the study protocol, and analysed for the primary
outcome; describe deviations from planned study
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protocol, together with reasons
Recruitment

14

Dates defining the periods of recruitment and follow6
up

Baseline data

15

Baseline demographic and clinical characteristics of
each group

11

Numbers analysed 16

Number of participants (denominator) in each group
included in each analysis and whether analysis was
by “intention-to-treat”; state the results in absolute
numbers when feasible (e.g., 10/20, not 50%)

11

Outcomes and
estimation

17

For each primary and secondary outcome, a
summary of results for each group and the estimated 12-13
effect size and its precision (e.g., 95% CI)

Ancillary analyses

18

Address multiplicity by reporting any other analyses
performed, including subgroup analyses and
13-15
adjusted analyses, indicating which are prespecified
and which are exploratory

Adverse events

19

All important adverse events or side effects in each
intervention group

Interpretation

20

Interpretation of the results, taking into account study
hypotheses, sources of potential bias or imprecision,
15-17
and the dangers associated with multiplicity of
analyses and outcomes

Generalisability

21

Generalisability (external validity) of the trial findings 15-17

Overall evidence

22

General interpretation of the results in the context of
current evidence

Nil

Discussion

3 and 15-17
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Statistical Analysis Plan
A cluster randomized controlled trial of innovative demand creation strategies to
increase voluntary medical male circumcision uptake in Zimbabwe
Final version 1.9, 14 January 2019, with addendum 15 May 2019

Update memo, 15 May 2019 (original SAP follows)
This memo serves to update the final analysis plan with additional analysis details and
proposed changes to the analysis of rate outcomes (i.e., primary outcome and secondary
outcomes 2-5). The analysis and 6-8 (self-testing outcomes) will not change from the
analysis plan dated 14 January 2019. The analysis of secondary outcome 1 (conversion
proportion) will continue to be assessed at IPC-level, but the method of age-adjustment may
change. As with the original plan, we suggested primary analyses be factorial analyses
comparing arms with and without the two interventions of interest.
There are five topics covered in this memo:
1. Overview of data and description of over dispersion
2. Problems with random effect model and suggestions for modelling strategy moving
forward
3. Problems with age-adjustment in initial SAP and suggestions for modelling strategy
moving forward
4. As treated v. ITT analysis as primary analysis for discussion

1. Overview of data and description of over dispersion
The primary outcome variable, whether defined at the IPC-level or the IPC-month level, was
over dispersed, or more highly variable than expected assuming the Poisson distribution.
Countfit tests in Stata both suggest that negative binomial regression fits the outcome
distribution better than Poisson, zero-inflated Poisson, or zero-inflated negative binomial
models. Data summaries below show the distribution of circumcisions per IPC over the full
follow-up period in tabular and graphical format, then the same information by arm for HCDinformed v. not.
Summary of total circumcisions/IPC across follow-up, as-treated analysis set (n=106),
with histogram
(sum) circumcisions
------------------------------------------------------------Percentiles
Smallest
1%
0
0
5%
0
0
10%
0
0
Obs
106
25%
0
0
Sum of Wgt.
106
50%
75%
90%
95%
99%

2.5
10
79
136
358

Largest
281
343
358
585

Mean
Std. Dev.

29.88679
84.05637

Variance
Skewness
Kurtosis

7065.473
4.343688
23.92946
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By arm
. table hcd_arm, c(mean circumcisions sd circumcisions count circumcisions)
---------------------------------------------------------------------hcd_arm | mean(circum~s)
sd(circum~s)
N(circum~s)
----------------------+----------------------------------------------Demand creation - no |
29.42105
64.94997
57
Demand creation - yes |
30.42857
102.6332
49
----------------------------------------------------------------------

2. Problems with random effects model and suggestions for modelling strategy
moving forward
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The final SAP called for a random effect of IPC to be used to adjust for IPC-level differences
in circumcision rates, and for Stata’s xtnbreg command to be used. Xtnbreg uses a beta
distribution to account for both the over dispersion parameter and the higher-level random
effect (dispersion ~ beta(r, s)). However, upon inspection the xtnbreg results have been
difficult to interpret, and results of the model do not fit with description summaries of the
data. First, the beta distribution parameters are both <1, and so standard measures used to
check model fit (i.e., predicted values and deviance residuals) cannot be calculated. Second,
the results vary widely if the random effect is parameterized differently (i.e., by using a mixed
effect model with a dispersion parameter and a normally distributed random effect of IPC).
Together, these suggest that the random-effects model is a poor fit to these data.
The poor fit of models with a random effect capturing IPC-level is likely because the bulk of
the variability in the data can be found within IPCs rather than between. For example, ID
Buhera-A03 had monthly totals ranging from 1-104, and A04 from 0-50 (see output). This is
different from the usual pattern of variability in cluster randomized trials, with increased
correlation within clusters.
Circumcisions by month for three IPCs
+-------------------------------+
| clusterid
month
circum~s |
|-------------------------------|
| Buhera-A01
5
0 |
| Buhera-A01
6
3 |
| Buhera-A01
9
0 |
| Buhera-A01
10
0 |
|-------------------------------|
| Buhera-A03
5
96 |
| Buhera-A03
6
92 |
| Buhera-A03
7
104 |
| Buhera-A03
8
61 |
| Buhera-A03
9
1 |
| Buhera-A03
10
1 |
| Buhera-A03
11
3 |
|-------------------------------|
| Buhera-A04
5
0 |
| Buhera-A04
6
50 |
| Buhera-A04
7
25 |
+-------------------------------+

We believe that the most robust solution is to conduct all analyses on aggregated clusterlevel data, i.e. at IPC-level, using standard negative binomial regression. This is a standard
method often used in the analyses of cluster-randomized trials (see Hayes and Moulton),
and will make minimal assumptions about the distribution of circumcisions by month within
IPCs. Thus, rate based models will be of the general form:
𝑐𝑖𝑟𝑐𝑢𝑚𝑐𝑖𝑠𝑖𝑜𝑛𝑠𝑖 = 𝛽0 + 𝛽1 𝑎𝑟𝑚𝑖

Where circumcisions are measured over i IPCs as the sum over the full follow-up period, and
are assumed to have a negative binomial distribution with variance µ+αµ 2 (NB2). No random
effect will be used. The as-treated analysis will also include an offset term with the logged
number of months of follow-up included in the model with coefficient constrained to 1.
3. Problems with age-adjustment in initial SAP and suggestions for modelling
strategy moving forward
Across arms, IPCs were believed to use standard group recruiting for young men, and this
group recruiting was likely to result in large numbers of circumcisions per month across all
arms. For this reason, the original SAP called for including an age-adjusted result, not to
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adjust for baseline imbalance by age, but to add a fixed parameter to capture the variability
in the outcome by client age. In the final SAP (dated 14 January 2019), age was adjusted at
client level. However, based on discussions with the team it seems increasingly likely that
age of client recruited was not a nuisance variable, but was substantially affected by the
interventions themselves.
For this reason, we suggest that unadjusted rate ratios be the primary analysis, and to drop
age-adjustment and to only present unadjusted rate ratios, as was suggested in earlier
versions of the SAP. Differences in the impact of the outcome would be identified by
analysing age-specific subgroups, including the pre-specified subgroups of 15-19 years, 2029 years, 30+ years, and an additional post-hoc analysis of 18-19 years. These subgroup
analyses will take the following form:
𝑐𝑖𝑟𝑐𝑢𝑚𝑐𝑖𝑠𝑖𝑜𝑛𝑠 𝑜𝑓 15 − 17 𝑦𝑒𝑎𝑟 𝑜𝑙𝑑 𝑐𝑙𝑖𝑒𝑛𝑡𝑠𝑖 = 𝛽0 + 𝛽1 𝑎𝑟𝑚𝑖

They will have similar assumptions to the main model – i.e., the outcome will be the sum of
all circumcisions in the follow-up period among this age group, and the outcome has a
negative binomial distribution. Post-hoc subgroup analyses assessing impact among inschool v. out of school persons using similar models.
Additional post-hoc analyses could seek to explore differences in effectiveness over the
follow-up period, by separately estimating impact earlier and later in the intervention.
Specific dates of interest would have to be decided with input from PSI and CeSHHAR.
However, if there is a strong desire to adjust for age, the method for doing so should be at
the level of the IPC not the level of the client, with the interpretation being that some IPCs
were more likely to target younger clients. (This is the same method used to adjust for client
age in the analysis of secondary outcome 2 (IPC conversion proportion, measured at IPClevel) as specified in the final SAP
The approximate model would then be:
Rate outcomei = f(allocationi, proportion clients circumcised by IPC who were 18-19 yearsi,
proportion 20-29 yearsi, proportion 30+i).
Where i IPCs are measured across the follow-up period. The predicted exponentiated
parameter on allocation is thus the rate ratio comparing the intervention and comparison
among IPCs who circumcised only clients in the 15-17 year age group (i.e., with all other age
groups = 0). This is a methodological improvement but still a very cumbersome
interpretation, especially as we are aware that one of the effects of the intervention seemed
to be to affect the age of clients reached
4. As treated v. ITT analysis as primary analysis for discussion
During the TAG meeting, there was some concern about using the as-treated analysis as the
primary analysis for reporting. However, we believe that this is appropriate, given the
pragmatic nature of this trial and the fact that ITT results will be reported simultaneously. It is
particularly important to report ITT results given that IPCs were added to the trial after
randomization. While we believe these added “at random” from a practical perspective, the
work of these IPCs cannot be included in an ITT analysis because they were not randomized
by the research statistician. However, we also believe that the information contributed by
these IPCs is important and will be useful for understanding the impact of the interventions.

8

Mavhu W, et al. BMJ Global Health 2021; 6:e006141. doi: 10.1136/bmjgh-2021-006141

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
placed on this supplemental material which has been supplied by the author(s)

Supplemental material

BMJ Global Health

SAP text dated 14 January 2019
1. INTRODUCTION
Voluntary medical male circumcision (VMMC) has been recommended by the World Health
Organization as a strategy for preventing HIV transmission in high-prevalence countries.
VMMC clients are recommended to test for HIV pre-operatively, making VMMC services an
opportunity for men to receive HIV testing services (HTS). Studies on VMMC uptake have
identified several key barriers inhibiting men from taking up VMMC; these include fear of
pain and complications, pre-operative testing, and lack of awareness of HIV risk.
This study evaluates a community-based VMMC demand creation tool designed to address
concerns around VMMC and focused VMMC demand creation among high risk populations.
This tool was developed by PSI and the Zimbabwe Ministry of Health and Child Care
(MOHCC) based on robust market research data provided by IPSOS Healthcare. This
research is funded by the Bill and Melinda Gates Foundation through PSI. The study also
evaluates the effectiveness of distributing HIV self-testing for use as a pre-operative HIV test
on VMMC uptake, and evaluates whether there is a synergistic effect of combining the
VMMC demand creation tool with ST distribution on VMMC uptake. HIV self-testing is
supported by the UNITAID/PSI STAR (Self-Testing Africa) Initiative.

2. TRIAL OVERVIEW
2.1.

PRINCIPAL RESEARCH OBJECTIVE

The aim of this trial is to assess the effectiveness of two new community-based demand
creation models (a demand creation tool and HIVST, respectively), in motivating men to take
up VMMC.
2.2.

TRIAL DESIGN

The study is a four-arm parallel-arm cluster-randomized trial of two interventions to promote
VMMC – a community-based demand creation model and HIV self-test distribution. This
design allows for estimation of a synergistic (greater than multiplicative) effect of combined
behaviour change communication and self-testing on VMMC uptake.
However, we will additionally analyse this trial as a factorial trial, estimating the independent
impact of ST intervention and the demand creation intervention on the primary and
secondary outcomes. More detail on this is in section 2.3 (trial arms, randomization, and
blinding) and section 4.3 (data analysis). (Please also see appendix A, which summarizes
the post-hoc power calculation conducted in September 2018, and recommends a factorial
analysis be conducted on these data due to power concerns.)
2.3.

TRIAL ARMS, RANDOMIZATION, AND BLINDING

Trial arms. Interpersonal communication agents (IPCs) were randomized using restricted
randomization to four arms at a ratio of 1:1:1:1. The four arms include:



Arm 1: To undertake standard community based demand creation for VMMC.
Arm 2: To undertake standard community based demand creation for VMMC with
the ability to offer HIV self-test kits to potential VMMC clients.
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Arm 3: To undertake community based demand creation using the new IPC demand
creation approach (informed by human-centred design (HCD) and the market
research)
Arm 4: To undertake community-based demand creation using the new IPC demand
creation approach with the ability to provide HIV self-test kits to potential VMMC
clients.

Analyses will be completed using programme or survey data. Analyses will use principles for
analysis of clustered RCTs with a large number of clusters (>20) per arm (1).
For the analysis as parallel arm trial, the following comparisons will be undertaken for the
primary outcome and 3 secondary outcomes on VMMC uptake (Specific outcomes are listed
in section 3):





Effect of ST kits v. SOC (Arm 2/Arm 1)
Effect of new IPC demand creation approach v. SOC (Arm 3/Arm 1)
Effect of new IPC demand creation plus ST v. SOC (Arm 4/Arm1)
Effect of new IPC demand creation plus ST v. ST kits only (Arm 4/Arm 2)

For the analysis as factorial trial, the following comparisons will be undertaken:



Effect of ST kits (Arm 2 and arm 4 v. arm 1 and arm 3);
Effect of IPC demand creation approach (Arm 3 and arm 4 v. arm 1 and arm 2).

Three outcomes related to the uptake of HIVST will be evaluated by comparing arms 4 and 2
only.
Randomization. 143 IPCs were in the original sample, with 3 removed at random to allow
for equal numbers of IPCs per arm. There were 140 IPCs assigned 1:1:1:1 to four arms of
35 IPCs each. Randomization was restricted by age and sex of IPC agent, and mobilization
experience.






Age. The mean age in the sample was 35.27 years (SD: 11.37). We restricted such
that the mean age in each arm is within +/-5 years of the sample mean (i.e. between
30.27 and 40.27 years).
Gender. There are 80 male IPCs (56%) in the sample. We restricted such that the
proportion of male IPCs per arm is within +/- 15 percentage points of the total, so
arms will have between 40.9-70.9% male IPCs.
Experience level. 28.7% of IPCs had at least 12 months of experience. We
restricted such that the proportion with ≥12months experience is between 18.738.7% in each arm.

The randomization was completed on 25 January 2018 by MN.
Blinding. Due to the nature of the intervention, neither the IPCs nor the clients can be
blinded to allocation. The statistician conducting the primary analysis (GM) will be blinded to
allocation. Analyses of uptake of VMMC (primary outcome and secondary outcomes 2-5) will
be completed first and using a dataset that does not include any self-testing data. A second
dataset blinded to IPC demand creation tool allocation but including all self-testing arms will
be prepared for analysis of the self-testing outcomes.
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DURATION OF INTERVENTIONS

Both interventions will be implemented for 6 months. The initial timeline for the trial included
a trial data collection from 20 February – 31 August 2018, with data collected on uptake of
circumcision until 30 September 2018. After review of early process evaluation data which
indicated that it was taking longer than expected for IPCs to become comfortable with the
new IPC demand creation tool, the study team and TAG decided to add a run-in period from
20 February-30 April 2018, and shift the trial start date to 1 May 2018 and end date to 31
October 2018, with data collected on uptake of circumcision until 30 November 2018.
2.5.

STUDY POPULATION AND INFORMED CONSENT

This trial was designed as a pragmatic trial of the effectiveness of two VMMC mobilization
tools under usual programme conditions in the field. For this reason, there were no age
restrictions for clients in this study beyond those usually used in programmatic conditions.
However, both the demand creation tool and the HIV self-test are likely to appeal to older
adolescents and adults. The demand creation tool was designed for use with men ages 15
years and older, and HIV self-testing distribution is limited to men ages 16 years and older.
For this reason, we will conduct the factorial and parallel arm analyses on the population 15
years and older for the primary analysis of VMMC outcomes (primary and secondary
outcomes 1-5), and 16 years and older for ST outcomes (secondary outcomes 6-8).
Because the interventions are being evaluated under field conditions and in a routine
programmatic context, and because the interventions pose minimal risk to IPC agents or
clients, written informed consent has not been obtained from men contacted by IPC agents.
Ethical approval for the study has been obtained from the London School of Hygiene and
Tropical Medicine (ID: 14460, approved on 14 February 2018); the Liverpool School of
Tropical Medicine (ID: 17-067, approved on 15 December 2017); and the Medical Research
Council of Zimbabwe (ID 2231, approved on 29 November 2017).The trial is registered with
the Pan-African Clinical Trials Registry as PACTR201804003064160.
3. PRIMARY OUTCOME AND SAMPLE SIZE CALCULATION
The primary outcome is the number of men circumcised per IPC-month of follow-up.
Analysis will be by intention-to-treat (ITT) and per-protocol. There was substantial attrition
among IPCs, including between randomization and initial training, the “as-treated” analysis
will

In the ITT analysis, IPCs randomized to each arm assumed to contribute 6 full months of
follow-up to the analysis. An “as-treated”-analysis of VMMC outcomes will also be conducted
– this will account for the actual number of months of follow-up time contributed by IPCs. For
the as-treated analysis, an IPC will be assumed to be active in a given calendar month if
s/he has recorded reaching at least one client during that calendar month.
The study sample size was calculated to detect differences across arms in the primary
outcome. To account for multiple comparisons across arms, the sample size was calculated
to α=0.05/4 (2)
This study requires 35 IPCs per arm, 140 IPCs across 4 arms to have 80% power to detect a
30% proportionate difference in VMMC uptake between any two arms even if variability
between IPCs is high (k=0.3). It would also provide 90% power to detect a proportionate
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30% difference in VMMC uptake between arms if variability between IPCs is less (k=0.25)
and over 90% power to detect a 40% proportionate difference between arms if variability
between IPC agents is higher (k=0.3).
Sample size and potential power of the trial
1-type I

power

z_a

z_b

0.9875

0.8 2.497705 0.841621

0.9875

0.8 2.497705 0.841621

0.9875

0.8 2.497705 0.841621

0.9875

0.8 2.497705 0.841621

0.9875

0.8 2.497705 0.841621

rate_0
11.1511
11.1511
11.1511

%
rate_1
# of
cluster person k
increase
months size
months
12
30%
15.6
6
1
6
12
40%
16.8
6
1
6
12
50%
18
6
1
6
12

30%

12

40%

0.9875

0.8 2.497705 0.841621

11.1511
11.1511
11.1511

12

50%

0.9875

0.9 2.497705 1.281552 14.28278

12

30%

0.9875

0.9 2.497705 1.281552 14.28278

12

40%

0.9875

0.9 2.497705 1.281552 14.28278

12

50%

0.9875

0.9 2.497705 1.281552 14.28278

12

30%

0.9875

0.9 2.497705 1.281552 14.28278

12

40%

0.9875

0.9 2.497705 1.281552 14.28278

12

50%

15.6
16.8
18

6

1

6

1

6

1

15.6
16.8
18

6

1

6

1

6

1

15.6
16.8
18

6

1

6

1

6

1

# clusters
per arm
0.25
25.79
0.25
16.22
0.25
11.61

6
6
6

0.3

6
6
6

0.25

6
6
6

0.3

0.3
0.3

0.25
0.25

0.3
0.3

34.95
21.89
15.60
32.75
20.49
14.59
44.49
27.76
19.69

1-type 1 = 1 - (0.05/4) to account for multiple comparisons
Power = 0.8 or 0.9 (varied as requested by PSI/Gates in an earlier round)
Rate 0 = average of output per IPC agent per month in SOC (see data from PSI sheet)
% increases as requested by PSI
# months - 6 month trial
cluster size = 1 because rate is per IPC time, and there is 1 IPC/cluster
k = 0.25 or 0.3 (varied as requested by PSI/Gates in an earlier round)

3.1.









4.

SECONDARY OUTCOMES

Secondary outcome 1. The mean conversion proportion by trial arm (conversion
proportion defined as number of men who are circumcised divided by the number of men
reached by IPC agent per month).
Secondary outcome 2. The number of men spoken to by IPC agents (not included in
final analysis plan because data were not collected.)
Secondary outcome 3. The number of men reached per IPC-month. A potential VMMC
client is considered "reached" once they have been enrolled and have completed an
individual-level demand creation session with an IPC agent.
Secondary outcome 4. The number of men booked for VMMC per IPC-month.
Secondary outcome 5. The number of men who present for VMMC per IPC-month.
Secondary outcome 6. Proportion of men offered HIV self-test kits who accepted the
test. (Self-testing arms only [arm 4/arm 2]).
Secondary outcome 7. Proportion of men who obtain HIV self-test kits and go on to
self-test. (Self-testing arms only [arm 4/arm 2]).
Secondary outcome 8. Proportion of men with a reactive HIV self-test result who link to
post-test services (Self-testing arms only [arm 4/arm 2]).
OUTCOME EVALUATION AND DATA DESCRIPTION

The primary outcome and secondary outcomes 1-5 will be measured using programme data
collected by PSI Zimbabwe. Data on the number of men reached and followed up by IPCs
will be collected using electronic data capture and uploaded to the DHIS2 server.
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Each IPC agent will conduct community mobilization and collect client data using an
allocated tablet. Client data collected will include (at most) the information below depending
on the arm:

1. Personal details that will include
a. Name, surname, date of birth
b. Other demographic characteristics such as level of education, marital status,
employment status and religion
2. Contact numbers
3. Geographical location; Urban, Rural or Peri Urban
4. State whether group or one-on-one session
5. Record whether client opted to take a self-test kit or not. (Note: Those men who are
given self-test kits should be asked to bring the used self-test kit when they take
up services at VMMC centres)
6. Reasons for refusing to take self-test kit
a. Tested recently/already tested (ask where, what type of test)
b. Not interested
c. Scared of known risk behaviour
d. Prefer testing at health centre or VMMC site
e. Other specify
7. Client segment/Colour code of the client
8. Agreed date for circumcision
9. Client referral card number/Unique identifier number
10. Date for follow up visit
11. Client follow-up details where applicable (number of times contacted after reach)
a. 1st follow up visit
b. 2nd follow up visit
c. 3rd follow up visit
12. Date of circumcision
District Field Officers (DFO) and District Field Assistants (DFA) will supervise the IPC agents
during implementation and will be responsible for checking consistency and completeness of
data collected and ensure that it is uploaded to the DHIS2 server. The DFO will accompany
the IPC agent in the field once a month to evaluate the IPC agent’s effectiveness based on
session adequacy of content, articulation of key VMMC benefits, ability to address questions
with regards to VMMC, facilitation skills, use of segmentation tool, pain-o-meter and key
messages, HIVST offer (for relevant arms) and ability to identify the barriers to MC from the
client and to subsequently address them.
Secondary outcomes 6-8 will be measured using a follow-up survey administered by
CeSHHAR researchers to clients reached by PSI 4 weeks after the clients were reached.
The follow-up survey will be administered by telephone.
Data captured in the survey data include:





Prior HIV testing
Whether IPC offered ST kit and whether kit was used
Confirmatory testing and treatment uptake for respondents with reactive HIVST
VMMC uptake

STATISTICAL METHODS
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All analyses will use methods appropriate for CRTs randomized at the community level with
a large number of clusters (1). Reporting will conform to the 2010 Consort statement as
applicable to cluster randomized trials (3).
4.1

RECRUITMENT AND REPRESENTATIVENESS OF SAMPLE

The trial flow chart will follow principles of CONSORT guidelines for CRTs, and will show the
process of recruitment of clients (figure 1).
4.2

COMPARABILITY OF ARMS

We will first summarize client data by arm and IPC to detect imbalances by the following
characteristics.




Client age in years and in 5-year age bands
Client in or out of school
Client past HIV testing history for self-testing arms only using survey data

The study team will identify substantial differences between arms in terms of the above
factors. This assessment will not be completed using statistical tests, and p-values will not
be shown, as any difference will be due to chance if the randomisation was correctly
performed. Table 1 presents a sample analysis of comparability across arms.
4.3

ANALYSIS

Sample analysis tables are presented in table 2a (VMMC outcomes - parallel arm), table 2b
(VMMC outcomes - factorial), and table 3 (self-testing outcomes).
Primary outcome – parallel arm analysis. The primary outcome is comparison of the
number of men circumcised per IPC-month of follow-up by trial arm. The numerator is the
number of clients circumcised per IPC-month.
Using programme data, the variables eventdate and agent_code will be used to identify the
months each IPC agent was active for the as-treated analysis. Client_circum will be used to
count the number of circumcisions, and service_date used to measure the date of
circumcision. Study_arm will be used to allocate IPCs by study arm. Note that, for the last
month of the trial, outcome measures will continue to be collected, and these outcomes will
be included in the analysis as part of the last month of implementation.
The primary outcome will be modelled as a circumcision rate per IPC month using negative
binomial regression, and will use a random effect of IPC to account for clustering of
outcomes by IPC.
Unadjusted: log(𝐶𝑖𝑟𝑐𝑖𝑡 ) = 𝛽0 + 𝛽1 𝑎𝑟𝑚2𝑖 + 𝛽2 𝑎𝑟𝑚3𝑖 + 𝛽3 𝑎𝑟𝑚4𝑖 + 𝑙𝑜𝑔(𝑝𝑒𝑟𝑠𝑜𝑛 𝑡𝑖𝑚𝑒𝑖𝑡 ) + 𝑢𝑖
Age-adjusted: log(𝐶𝑖𝑟𝑐𝑖𝑡 ) = 𝛽0 + 𝛽1 𝑎𝑟𝑚2𝑖 + 𝛽2 𝑎𝑟𝑚3𝑖 + 𝛽3 𝑎𝑟𝑚4𝑖 + Σ𝐵 𝑎𝑔𝑒𝑏𝑎𝑛𝑑𝑖 +
𝑙𝑜𝑔(𝑝𝑒𝑟𝑠𝑜𝑛 𝑡𝑖𝑚𝑒𝑖𝑡 ) + 𝑢𝑖

In the above equation, circit represents a circumcision associated with IPC agent i during
month t. This equation calculates estimates of effect comparing arms 2, 3, and 4 to arm 1.
To calculate the estimate of effect of arm 4 compared with arm 2, we will rerun the same
equation using arm 2 as the reference category.

14

Mavhu W, et al. BMJ Global Health 2021; 6:e006141. doi: 10.1136/bmjgh-2021-006141

Supplemental material

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
placed on this supplemental material which has been supplied by the author(s)

BMJ Global Health

As a sensitivity analysis, we will also calculate p-values for the primary outcome
comparisons using a permutation test accounting for the restrictions used in randomization
(1). We will adjust p-values for multiple comparisons in the main (non-exploratory) analysis
using this Benjamini-Hochberg procedure for controlling the false discovery rate (4).
Primary outcome – factorial analysis. The definition of the primary outcome is the same in
the factorial analysis.
The primary outcome will be modelled as a circumcision rate per IPC month using negative
binomial regression, and will use a random effect of IPC to account for clustering of
outcomes by IPC:
Comparison of self-testing arms (arms 2/4 v. arms 1/3)
Unadjusted: log(𝐶𝑖𝑟𝑐𝑖𝑡 ) = 𝛽0 + 𝛽1 𝑆𝑇𝑎𝑟𝑚𝑖 + 𝑙𝑜𝑔(𝑝𝑒𝑟𝑠𝑜𝑛 𝑡𝑖𝑚𝑒𝑖𝑡 ) + 𝑢𝑖

Age-adjusted: log (𝐶𝑖𝑟𝑐𝑖𝑡 ) = 𝛽0 + 𝛽1 𝑆𝑇𝑎𝑟𝑚𝑖 + Σ𝐵 𝑎𝑔𝑒𝑏𝑎𝑛𝑑𝑖 + 𝑙𝑜𝑔(𝑝𝑒𝑟𝑠𝑜𝑛 𝑡𝑖𝑚𝑒𝑖𝑡 ) + 𝑢𝑖
Comparison of IPC demand creation arms (arms 3/4 v. arms 1/2)
Unadjusted: log(𝐶𝑖𝑟𝑐𝑖𝑡 ) = 𝛽0 + 𝛽1 𝐷𝐶𝑎𝑟𝑚𝑖 + 𝑙𝑜𝑔(𝑝𝑒𝑟𝑠𝑜𝑛 𝑡𝑖𝑚𝑒𝑖𝑡 ) + 𝑢𝑖

Age-adjusted: log (𝐶𝑖𝑟𝑐𝑖𝑡 ) = 𝛽0 + 𝛽1 𝐷𝐶𝑎𝑟𝑚𝑖 + Σ𝐵 𝑎𝑔𝑒𝑏𝑎𝑛𝑑𝑖 + 𝑙𝑜𝑔(𝑝𝑒𝑟𝑠𝑜𝑛 𝑡𝑖𝑚𝑒𝑖𝑡 ) + 𝑢𝑖

Secondary outcome 1 – parallel arms analysis. The mean conversion proportion by trial
arm (conversion proportion defined as number of men who are circumcised divided by the
number of men reached by IPC agent per month). Men are reached if they have completed
the IPC session.
The numerator is the total number of circumcisions associated with an IPC over the total
follow-up period.
The denominator is the total number of clients reached by an IPC over the total follow-up
period.
Cilent_circum will be used to measure the numerator for this outcome, and the count of
client records entered for each IPC will be used to generate the number of clients reached
by each IPC.
This will be analysed at the IPC level using logistic regression analysis:
The parallel arm analysis will be completed as follows:
𝐶𝑖𝑟𝑐

𝑖
) = 𝛽0 + 𝛽1 𝑎𝑟𝑚2𝑖 + 𝛽2 𝑎𝑟𝑚3𝑖 + 𝛽3 𝑎𝑟𝑚4𝑖
Unadjusted: 𝑙𝑜𝑔 𝑜𝑑𝑑𝑠 (𝑅𝑒𝑎𝑐ℎ𝑒𝑑

Age-adjusted: 𝑙𝑜𝑔 𝑜𝑑𝑑𝑠 (

𝑖

𝐶𝑖𝑟𝑐𝑖

𝑅𝑒𝑎𝑐ℎ𝑒𝑑𝑖

) = 𝛽0 + 𝛽1 𝑎𝑟𝑚2𝑖 + 𝛽2 𝑎𝑟𝑚3𝑖 + 𝛽3 𝑎𝑟𝑚4𝑖 + Σ𝐵 𝑎𝑔𝑒𝑏𝑎𝑛𝑑𝑖

This equation calculates estimates of effect comparing arms 2, 3, and 4 to arm 1. To
calculate the estimate of effect of arm 4 compared with arm 2, we will rerun the same
equation using arm 2 as the reference category. Odds ratios will be converted to risk
(proportion) ratios and 95% confidence intervals using the margins post-estimation
command in Stata 15.1.
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Secondary outcome 1 – factorial analysis. The definition of secondary outcomes will be
the same in the factorial analysis. This outcome will be analysed at the IPC level using
logistic regression analysis.
Comparison of self-testing arms (arms 2/4 v. arms 1/3)
𝐶𝑖𝑟𝑐

𝑖
) = 𝛽0 + 𝛽1 𝑆𝑇𝑎𝑟𝑚𝑖
Unadjusted: 𝑙𝑜𝑔 𝑜𝑑𝑑𝑠 (𝑅𝑒𝑎𝑐ℎ𝑒𝑑
𝑖

𝐶𝑖𝑟𝑐

𝑖
) = 𝛽0 + 𝛽1 𝑆𝑇𝑎𝑟𝑚𝑖 + Σ𝐵 𝑎𝑔𝑒𝑏𝑎𝑛𝑑𝑖
Age-adjusted: 𝑙𝑜𝑔 𝑜𝑑𝑑𝑠 (𝑅𝑒𝑎𝑐ℎ𝑒𝑑
𝑖

Comparison of IPC demand creation arms (arms 3/4 v. arms 1/2)
Unadjusted: 𝑙𝑜𝑔 𝑜𝑑𝑑𝑠 (

𝐶𝑖𝑟𝑐𝑖

𝑅𝑒𝑎𝑐ℎ𝑒𝑑𝑖
𝐶𝑖𝑟𝑐

) = 𝛽0 + 𝛽1 𝐷𝐶𝑎𝑟𝑚𝑖

𝑖
) = 𝛽0 + 𝛽1 𝐷𝐶𝑎𝑟𝑚𝑖 + Σ𝐵 𝑎𝑔𝑒𝑏𝑎𝑛𝑑𝑖
Unadjusted: 𝑙𝑜𝑔 𝑜𝑑𝑑𝑠 (𝑅𝑒𝑎𝑐ℎ𝑒𝑑
𝑖

Secondary outcome 2 will not be analysed as these data have not been collected. (See
section 4 for details).

Secondary outcome 3 – parallel arm and factorial analysis. The number of men reached
per IPC-month. The count of client records entered for each IPC will be used to generate the
number of clients reached by each IPC, and the event_date (or earliest event_date for each
client if more than one event associated with this client) will be used to determine the date of
the event.
The method of analysis will be similar to the primary outcome.
Secondary outcome 4 – parallel arm and factorial analysis. The number of men booked
for VMMC per IPC-month. The variable client_booked will be used to indicate whether or not
a client was booked for VMMC. Clients are considered booked if they have agreed to VMMC
and set an appointment for the procedure.
The method of analysis will be similar to the primary outcome.
Secondary outcome 5 – parallel arm and factorial analysis. The number of men who
present for VMMC per IPC-month. The variable has_client_turned_up will be used to
indicate whether or not a client was present for VMMC.
The method of analysis will be similar to the primary outcome.
Additional outcomes for self-testing arm comparisons only (arm 4/arm 2)
These analyses use responses from the HIVST follow-up questionnaire administered by
CeSHHAR.
Secondary outcome 6. Proportion of men offered HIV self-test kits who accepted the test.



Numerator: ST taken (2a = yes)
Denominator: ST offered (2 = yes)

This will be analysed using logistic regression of data at the client level. A random effect of
IPC will be used to adjust for study design. Clients will be identified using PSI data, and the
IPC and arm associated with each client will be allocated based on PSI data.
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Secondary outcome 7. Proportion of men who obtain HIV self-test kits and go on to selftest.



Numerator: (2b = yes)
Denominator: ST taken (2a = yes), among respondents offered a test.

Secondary outcome 8. Proportion of men with a reactive HIV self-test result who link to
post-test services



4.4

Numerator: Respondents confirming reactive result (4 = yes)
Denominator: Respondents with reactive result on HIVST (3 = positive/reactive, among
respondents testing with ST [2b = yes]. Exclude respondents who had a previous HIV
diagnosis [4d = no].)
ADJUSTED ANALYSES

Both unadjusted and age-adjusted analyses will be conducted for all outcomes. Ageadjusted analyses will include parameters for age, grouped into 5 levels: under 15 years, 1517 years, 18-19 years, 20-29 years, and 30 years and older. Before conducting the final
analyses, the statistician will confirm that there are sufficient numbers in the each age band
to complete the analysis, and will adjust the number of age bands if needed.
The primary analysis for presentation will be the age-adjusted as-treated analysis using the
factorial design.
4.5

PRESPECIFIED SUBGROUP ANALYSES

Subgroup analysis by age: In addition to the analyses described above, we will also
conduct subgroup analyses estimating the impact of the ST distribution and the impact of the
demand creation interventions on the primary outcome (VMMC conversions/IPC-month),
secondary outcome 1 (conversion proportion), and secondary outcome 3 (number of men
reached/IPC-month) among men 15-19 years, 20-29 years and 30 years and older. These
will be conducted using the factorial analysis only, and will include both ITT and as-treated
analyses. We will test for effect modification between age and each of the two interventions
by fitting a model including parameters estimating the interaction effect of age and each
intervention and testing the significance of these using likelihood ratio tests. Table 4
presents subgroup analyses by age.
4.6

EXPLORATORY ANALYSIS

In addition to the main analysis conducted on the population 15 years and older, we will
conduct exploratory analyses of VMMC outcomes (primary and secondary outcomes 1-5;
see section 3.1) for all clients (regardless of age) entered into the VMMC client database will
be compared by arm. This analysis will estimate the effectiveness of the two VMMC
mobilization tools in increasing VMMC uptake among all men
4.7

METHODS FOR ADDRESSING MISSING DATA

Missing data will be examined for each variable and for each individual participant. A
systematic assessment of missingness will be conducted to ascertain the reason and
possible mechanism for missing data by identifying the quantity of missing data and patterns
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within the data. Missingness will be particularly examined by IPC and between randomised
arms to assess for systematic biases.
In cases where a client’s circumcision date is missing, we will conduct a sensitivity analysis
substituting the most recent event date for the client in the dataset for the date of
circumcision.
4.8

PROCESS EVALUATION
A mixed methods process evaluation was conducted within the trial to provide an
understanding of if, why and how the interventions were impacting VMMC uptake. We
analysed programme data and conducted two rounds of monitoring visits at different time
points, during which we observed 100 IPC agents (n=25 per arm) conducting VMMC
mobilisation sessions. We held 24 in-depth interviews (IDIs) and four focus group
discussions (FGDs) with purposively selected IPC agents (n=36) and IDIs with PSI’s
District Field Officers (n=5; 1 from each trial district). We conducted eight FGDs with men
mobilised for VMMC (n= 40 who took up VMMC; n=40 who did not). Iterative qualitative
data collection and analysis informed a grounded thematic analytical approach.
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Figure 1. CONSORT flow diagram for full population analysis.
(Additional row added to bottom of diagram will present numbers included in 15 years and older analysis by arm and numbers excluded).
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Table 1. Characteristics of clients by arm – parallel arm and factorial analysis
(Note: complete for both full population and 15 years and older analyses separately)
Standard of care
Freq.
IPCs (no.)
#
Total IPC-months
#
Male IPCs (%
#
IPCs)
Reached client characteristics
Total
#
Age in years (%
total)
<15
#
15-19
#
20-24
#
25-29
#
30-34
#
35-39
#
40-44
#
45-49
#
50+
#
Education
completed?
School-going
#
Out of school
#
Type of location of
#
recruitment
Rural
#
Peri-urban
#
Urban
#

Pct.

Demand
creation only
Pct.

%

Freq.
#
#
#

100

Self-test only
Pct.

%

Freq.
#
#
#

#

100

%
%
%
%
%
%
%
%
%

#
#
#
#
#
#
#
#
#

%
%
%
%
%
%

Demand creation and selftest
Pct.

%

Freq.
#
#
#

#

100

%
%
%
%
%
%
%
%
%

#
#
#
#
#
#
#
#
#

#
#
#

%
%
%

#
#
#

%
%
%

Total
Pct.

%

Freq.
#
#
#

#

100

#

100

%
%
%
%
%
%
%
%
%

#
#
#
#
#
#
#
#
#

%
%
%
%
%
%
%
%
%

#
#
#
#
#
#
#
#
#

%
%
%
%
%
%
%
%
%

#
#
#

%
%
%

#
#
#

%
%
%

#
#
#

%
%
%

#
#
#

%
%
%

#
#
#

%
%
%

#
#
#

%
%
%

%
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Table 2a. Effect of demand creation and HIV self-testing interventions on primary and secondary outcomes – parallel arm analysis
(Note: complete for both full population and 15 years and older analyses separately)
SOC

Demand
creation
only

ST only

Demand
creation
and ST

n/N

Rate
or %

n/N

Rate
or %

n/N

Rate
or %

n/N

Rate
or %

Primary
outcome
: VMMC
uptake
per IPCmonth

##/#
#

#.##

##/#
#

#.##

##/#
#

#.##

##/#
#

#.##

Primary
outcome
astreated:
VMMC
uptake
per active
IPCmonth

##/#
#

Seconda
ry
outcome
s
Conversi
on

Effect of
demand
creation (v.
SOC)
Rate/risk
pratio
valu
(95% CI)
e
#.##

#.##
#

(#.##,#.#
#)

#.##

##/#
#

#.##

##/#
#

#.##

##/#
#

#.##

#.##

##.#
%

##/#
#

##.#
%

##/#
#

##.#
%

##/#
#

##.#
%

#.##

Rate/risk
ratio
(95% CI)

pvalu
e

#.##

#.##
#

(#.##,#.#
#)

#.##
#

(#.##,#.#
#)

##/#
#

Effect of ST (v.
SOC)

#.##

#.##

#.##

#.##
#

(#.##,#.#
#)

#.##
#

(#.##,#.#
#)

#.##
#

Effect of
demand
creation + ST
v. SOC
Rate/risk
pratio
valu
(95% CI)
e

#.##

#.##

#.##
(#.##,#.#
#)

#.##
#

(#.##,#.#
#)

#.##
#

Effect of
demand
creation + ST
v. ST only
Rate/risk
pratio
valu
(95% CI)
e

#.##
#

#.##
#

#.##
(#.##,#.#
#)

#.##
#

#.##

#.##
#
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proportio
n
(#.##,#.#
#)
Men
reached
per IPCmonth

##/#
#

Men
booked
per IPCmonth

##/#
#

#.##

##/#
#

#.##

##/#
#

#.##

##/#
#

#.##

#.##

(#.##,#.#
#)
#.##
#

(#.##,#.#
#)
#.##

##/#
#

#.##

##/#
#

#.##

##/#
#

#.##

#.##

##/#
#

#.##

##/#
#

#.##

##/#
#

#.##

##/#
#

#.##

#.##
(#.##,#.#
#)

#.##
#

(#.##,#.#
#)
#.##
#

(#.##,#.#
#)
Men
presentin
g for
VMMC
per IPCmonth

#.##

(#.##,#.#
#)

#.##

#.##
(#.##,#.#
#)

#.##
#

(#.##,#.#
#)
#.##
#

(#.##,#.#
#)
#.##
#

#.##

(#.##,#.#
#)

#.##

#.##
(#.##,#.#
#)

#.##
#

(#.##,#.#
#)
#.##
#

(#.##,#.#
#)
#.##
#

#.##

#.##

#.##
#

(#.##,#.#
#)
#.##
#

#.##

#.##
#

(#.##,#.#
#)
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Table 2b. Effect of demand creation and HIV self-testing interventions on primary and secondary outcomes – factorial analysis
(Note: complete for both full population and 15 years and older analyses separately)
ST - yes

ST - no

n/N

Rate
or %

n/N

Rate
or %

Primary outcome: VMMC
uptake per IPC-month

##/##

#.##

##/##

#.##

Primary outcome astreated: VMMC uptake per
active IPC-month

##/##

#.##

##/##

#.##

Effect of ST
pvalue

Demand
creation – yes
n/N
Rate or
%

Demand
creation – no
n/N Rate or
%

#.###

##/##

#.##

##/##

#.##

#.##
(#.##,#.##)

#.###

##/##

#.##

##/##

#.##

#.##
(#.##,#.##)

#.###

Rate/risk
ratio
(95% CI)
#.##
(#.##,#.##)

Effect of demand
creation
Rate/risk
p-value
ratio
(95% CI)
#.##
#.###
(#.##,#.##)

Secondary outcomes
Conversion proportion

##/## ##.#% ##/## ##.#%

#.##
(#.##,#.##)

#.###

##/##

##.#%

##/##

##.#%

#.##
(#.##,#.##)

#.###

Men reached per IPC-month

##/##

#.##
#.##

##/##

#.##
#.##

#.##
(#.##,#.##)

#.###

##/##

#.##
#.##

##/##

#.##
#.##

#.##
(#.##,#.##)

#.###

Men booked per IPC-month

##/##

#.##
#.##

##/##

#.##
#.##

#.##
(#.##,#.##)

#.###

##/##

#.##
#.##

##/##

#.##
#.##

#.##
(#.##,#.##)

#.###

Men presenting for VMMC
per IPC-month

##/##

#.##

##/##

#.##

#.##

#.###

##/##

#.##

##/##

#.##

#.##

#.###

#.##

(#.##,#.##)

#.##

(#.##,#.##)

#.##

#.##
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Table 3. HIVST secondary outcomes among clients ages 16 years and older
ST only

Demand creation and ST

n/N

%

n/N

%

Men accepting HIVST

##/##

##.#%

##/##

##.#%

Men using HIVST

##/##

##.#%

##/##

##.#%

Men with reactive tests linked to HIV care

##/##

##.#%

##/##

##.#%

Effect of demand creation + ST v.
ST only
Risk ratio
p-value
(95% CI)
#.##
#.###
(#.##, #.##)
#.##
#.###
(#.##, #.##)
#.##
#.###
(#.##, #.##)
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Table 4. Planned subgroup analyses by age
(Note: include all age [including men under 15 years])
ST - yes

ST - no

Effect of ST

n/N

Rate or
n/N
Rate or Rate/risk ratio
%
%
(95% CI)
Primary outcome: VMMC uptake per IPC-month

p-value

Demand
creation – yes
n/N
Rate or
%

Demand
creation – no
n/N
Rate or
%

Effect of demand
creation
Rate/risk ratio p-value
(95% CI)

Under
15
years

##/##

#.##

##/##

#.##

#.##

#.###

##/##

#.##

##/##

#.##

#.##

#.###

15-17
years

##/##

#.##

##/##

#.##

(#.##,#.##)
#.##

#.###

##/##

#.##

##/##

#.##

(#.##,#.##)
#.##

#.###

18-19
years

##/##

#.##

##/##

#.##

(#.##,#.##)
#.##

#.###

##/##

#.##

##/##

#.##

(#.##,#.##)
#.##

#.###

20-29
years

##/##

#.##

##/##

#.##

(#.##,#.##)
#.##

#.###

##/##

#.##

##/##

#.##

(#.##,#.##)
#.##

#.###

30+
years

##/##

#.##

##/##

#.##

(#.##,#.##)
#.##

#.###

##/##

#.##

##/##

#.##

(#.##,#.##)
#.##

#.###

(#.##,#.##)

(#.##,#.##)

Primary outcome as-treated: VMMC uptake per IPC-month
Under
15
years

##/##

#.##

##/##

#.##

#.##

#.###

##/##

#.##

##/##

#.##

#.##

#.###

15-17
years

##/##

#.##

##/##

#.##

(#.##,#.##)
#.##

#.###

##/##

#.##

##/##

#.##

(#.##,#.##)
#.##

#.###

(#.##,#.##)
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In practice we can legitimately analyse as a factorial design by combining intervention arms
(will not have power to detect interaction between arm) giving us 65 IPC agents per arm.
Summary: With 65 IPC agents per arm we have 80% power to detect between 90%
increase in VMMC per intervention (e.g. 10.5 to 20). (See table 5).
Table 5. Revised power calculations, 1 October 2018.
1type
I

0.98
75
0.98
75
0.98
75
0.98
75
0.98
75
0.98
75
0.98
75
0.98
75
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0.841
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0.841
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5. Six segments of men and their characteristics
Segment Name*

Segment
Color*

Characteristics

VMMC
Enthusiasts

Orange

Large potential (21% of uncircumcised men) and high
commitment already; need to overcome some
dissonance issues

VMMC
Champions

Purple

Low potential (6% of uncircumcised men), but easy
conversion to action and highly likely to act as
advocates for other men after VMMC

VMMC
Neophytes

Yellow

Large potential (19% of uncircumcised men), but lack
of knowledge is key to informing their commitment –
addressing knowledge gap is relatively easy

Embarrassed
Rejecters

Gray

Moderate potential (16% of uncircumcised men) but
commitment is rather low and knowledge,
embarrassment and fears are high – need a lot of
support

Scared
Rejecters

Brown

Moderate potential (17% of uncircumcised men) but
commitment is very low and fears / dissonance are
strong barriers

Highly Resistant

Maroon

Large potential (21% of uncircumcised men), but hard
to crack; knowledgeable and little fear about VMMC;
but do not recognize the need; commitment very low
* These were names assigned by the market researchers for each of the segments identified
through the quantitative approach. They were later reassigned as colours for use in the field.
Based on the market research, VMMC program implementers decided to prioritize particular
segments to target with an initial set of interventions. PSI prioritized three segments of men
to target with demand creation interventions developed using human-centred design (HCD)
methods. The three segments representing 56% of uncircumcised males 15-29 years are:
VMMC Enthusiasts (orange), Neophytes (yellow), and Embarrassed Rejecters (grey). This
decision was based on the following factors:
5. Size of the segment (21%, 19% & 16% of uncircumcised men, respectively for each
of the segments)
6. High level of commitment to get circumcised in the future
7. High risk sexual behaviour and risk perception
8. Potential for advocating for VMMC among other men post circumcision
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6. Human centred design (HCD)-informed approach tools
6.1 Segmentation typing tool
The segmentation tool helps IPC agents identify the segment within which each potential
VMMC client falls in order to improve targeting and to ensure appropriate and specific
segment messages are delivered. IPC agents ask the client a series of questions to which
he responds by choosing his response from seven Likert scale options. The tool is designed
in such a way that a sequence of responses will determine a client's segment (See Figure
1). In order for a client to be appropriately segmented, both the IPC agent and the client
need to have a clear understanding of the questions and their response options. Otherwise,
a client will be wrongly segmented.
Figure 1: Copy of paper-based segmentation tool

To facilitate user-friendliness, each of the segmentation tool's six segments is represented
by a unique colour (Table 6).
Table 6: VMMC segments and their corresponding colours
Segment

Color

VMMC enthusiasts

Orange

VMMC champions

Purple

VMMC neophytes

Yellow

Scared rejecters

Brown

Embarrassed rejecters

Gray

Highly resistant

Maroon

Initially, the segmentation tool was paper-based but it is now in an electronic form and has
been uploaded onto a tablet.
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6.2 Targeted messaging to an individual
IPC agents have been trained to deliver tailored messages to men based on which segment
they fall into and that segment’s perceived information needs (as highlighted by the IPSOS
research). If a client prefers a specific message instead of all messages in a catalogue of
messages relevant to their segment, the IPC agent proceeds to provide the message and
refer the client without having to deliver all messages. The segment for each client is
recorded by the IPC agent. The client also gives the IPC agent his contact details during that
session to allow the IPC agent to follow him up and encourage linkage to VMMC services.

6.3 Pain-o-meter
IPC agents have been trained to use a pain-o-meter - a job aid that was developed using
Human-centred design (HCD) in response to IPSOS research findings indicating that men
want honest communication on pain and procedure. The tool outlines the healing process
(days 1 to 3 for surgical, days 1 to 7 for PrePex procedure) together with an analogy of the
pain as well as the pain management techniques available in the VMMC program (based on
experiences of circumcised men e.g. surgical VMMC pain on days 1 and 2 is likened to a
thorn prick and knife cut on finger, respectively) (Figure 2). The tool is designed to help IPC
agents communicate honestly about pain during IPC to prepare men to anticipate the MC
pain better, thereby improving clients' overall VMMC experience.
Figure 2: Copy of pain-o-meter illustrating pain of surgical and PrePex VMMC
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7. Changes to the trial protocol after trial commencement

Change of timeline to allow for additional run-in period. The initial timeline for the
trial was 20 February-31 August 2018, with data collected on uptake of circumcision until
30 September 2018. After review of early process evaluation data, which indicated that it
was taking longer than expected for IPC agents to become comfortable with the HCDinformed approach, a run-in period from 20 February-30 April 2018 was added, and the
trial dates shifted to 1 May-31 October 2018. Data were collected on uptake of
circumcision until 30 November 2018.
Change in primary analysis from parallel-arm to factorial. The trial was originally
conceived as a parallel-arm design to identify synergistic effects between the two
interventions under consideration. However, an analysis of blinded data in September
2018 indicated that the clustering of outcomes as measured by the cluster coefficient of
variation was much greater than the assumptions used in the power calculation, leading
to reduced power to detect differences between four parallel arms. Consequently, the
primary analysis was changed from a parallel-arm to a 2x2 factorial analysis comparing
arms with and without each of the two interventions. The parallel-arm analysis was
conducted as a secondary analysis (see appendix A).
Outcome measures used. The protocol specified that the primary outcome - completed
circumcisions - and secondary outcomes, be measured as the number of events per
month of IPC agent activity and analysed as Poisson-distributed clustered data with
months of work nested within IPC agents. This assumed that IPC agents would have
varying activity throughout the evaluation period, but that their outcomes would be similar
and correlated across months. However, the preliminary review of data in September
2018 found that there was extremely high variability both between and within IPC agents
making it difficult to estimate and interpret mixed effect models as planned. We therefore
changed the analysis strategy to combine outcomes across IPC agents into a clusterlevel analysis, a robust approach to departures from distributional assumptions.(5) We
also used a negative binomial model to account for greater than expected variability.
Separately, the number of men spoken to by IPC agents was included in the protocol,
but programme data were not collected on this outcome and it was not included in the
final analysis.
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8. Intervention components
8.1 Arm 1: Standard demand creation mobilisation
IPC agents randomised to the standard demand creation arm received basic training on
how to promote VMMC, including identifying barriers, clarifying myths and
misconceptions, and summarising key benefits. Thereafter, they mobilised men and boys
for VMMC either as individuals or in groups. Those men expressing willingness to
undergo VMMC had appointments booked. Subsequently, these VMMC referees either
went to VMMC sites on their own or were taken there in a PSI vehicle.

8.2 Arm 2: Standard demand creation plus offer of HIVST
In addition to standard demand creation, IPC agents in Arm 2 offered men they
mobilised access to an oral-fluid-based HIVST kit. These IPC agents were trained to
demonstrate use of the kit and demonstrated HIVST kit use if required. IPC agents
recorded whether or not VMMC referees opted to take a kit.

8.3 Arm 3: HCD-informed demand creation approach
IPC agents randomised to this arm received basic training and were also trained to use
the segmentation typing tool to identify the segment within which each potential VMMC
client fell. They would then deliver messages tailored to that ‘segment’ addressing the
specific information needs identified by the market research. If a client appeared to be
interested in one specific message rather than hearing about all messages relevant to
their segment, the IPC agent concentrated on that message. For each potential client
mobilised, the segment was recorded. For this arm, IPC agents were specifically
required to address any pain-related concerns using a visual aid (pain-o-meter) to outline
the VMMC procedure, healing process (together with an analogy of the degree of pain
that might be experienced at each stage of the VMMC process up to wound healing), as
well as possible pain management techniques.
If a client was willing to be circumcised at the start of the discussion, IPC agents did not
segment or deliver targeted messages. They allocated these men to a default ‘segment’
(green), which was not one of those included in the market research but which was
added subsequently when IPC agents reported there were men who did not require
more intensive demand creation approaches. Clients mobilised in groups at schools
were also allocated to the ‘green’ segment.
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8.4 Arm 4: HCD-informed demand creation approach plus offer of HIVST
In this arm, in addition to the HCD-informed demand creation approach, IPC agents
offered the men they mobilised a HIVST kit and if they accepted it, they demonstrated
how to use the kit.

36

Mavhu W, et al. BMJ Global Health 2021; 6:e006141. doi: 10.1136/bmjgh-2021-006141

Supplemental material

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
placed on this supplemental material which has been supplied by the author(s)

BMJ Global Health

9. Tables of results: parallel arm and factorial analyses
Table S1: Factorial analysis

Table S2: Parallel arm ITT analysis
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Table S3: Parallel arm – as-treated analysis

10. VMMC cascade results
Men in the prioritised segments (embarrassed rejecters, neophytes, enthusiasts) were
more likely to be circumcised that those in the non-prioritised segments. Overall
however, men in the green (default) segment were much more likely than any other
segment to undergo circumcision (>70%) (Figure S 1).
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*Embarrassed rejecters (n=969:25.4%), Neophytes (n=849:22.3%), Enthusiasts (n=600:15.7%), Scared rejecters
(n=282:7.4%), Highly resistant (n=410:10.8%, Champions (n=222:5.8%), Green (n=480:12.6%)

Figure S1: VMMC cascade by segment

11. IPC agents characteristics and uptake of VMMC
In the univariable model, gender, age, education and district were significantly
associated with VMMC uptake while in the adjusted model age and district remained
significantly associated with VMMC uptake (Table S4).
Table S4: IPC agents characteristics and uptake of VMMC
Factor

N (%)
N=105

IRR
(univariable)
(95% CI)

IPC gender

p-value

IRR (Adjusted)

p-value

(95% CI)
0.002

0.221

Female

57(54%)

1

1

Male

48(46%)

3.53(1.58 - 7.86)

1.47(0.51 – 4.25)

IPC age

<0.001

18-34 years

42(40%)

35+ years

63(60%)

1

1

0.21(0.09 – 0.46)

IPC education level

0.050

0.46(0.21 – 1.07)
0.044

0.121

Primary level (ref)

10(10%)

1

1

Secondary level +

95(90%)

4.28(1.04 – 17.64)

0.34(0.06 – 2.04)
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IPC mobilizing
experience
<12 months (ref)
At least 12 months

71(68%)

1

34(32%)

0.98(0.40 – 2.40)

IPC district

0.969

0.049

0.001

Buhera (ref)

18(17%)

1

1

Gokwe North

26(25%)

0.54(0.18 – 1.59)

0.67(0.22 – 2.01)

Mangwe

11(10%)

0.05(0.01 – 0.20)

0.11(0.02 – 0.63)

Mutasa

26(25%)

0.08(0.03 – 0.24)

0.17(0.04 – 0.75)

Zvimba

24(23%)

0.07(0.02 – 0.22)

0.08(0.02 – 0.28)

Additional process evaluation findings
Uneven performance among IPC agents and districts: there were substantial differences
in the performance of IPC agents across all outcomes. In Mangwe for example (where
VMMC coverage was already high at the start of the trial), young men often travel to
Botswana and South Africa and so were largely unavailable for mobilisation. IPC agents
in Buhera and Gokwe North devoted considerable time to VMMC mobilisation, perhaps
reflecting the lack of employment opportunities locally. In the other districts, IPC agents
were involved in additional income-generating activities. These factors likely explain
some of the variability observed between study districts (Table S5).

Table S5: Conversion proportions by district
District
Clients
Clients

Conversion

reached

circumcised

proportion

Buhera

1717

1390

81%

Gokwe

2925

1177

40%

Mangwe

423

44

10%

Mutasa

1474

169

11%

Zvimba

2168

137

6%

North
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