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ABSTRACT
Objective  To evaluate the effect a multistrategy demand-
creation and linkage intervention on voluntary medical 
male circumcision (VMMC) uptake, time to VMMC and 
predictors of VMMC uptake among men with sexually 
transmitted infections (STIs).
Design  Pragmatic preinterventional and postinterventional 
quasi-experimental study combined with a prospective 
observational design.
Setting  A public and specialised STI clinic in Lilongwe, 
Malawi.
Population  Uncircumcised men who presented to the STI 
clinic.
Methods and intervention  The intervention consisted of 
transport reimbursement (‘R’), intensified health education 
(‘I’) and short-messaging services/telephonic tracing (‘Te’), 
abbreviated (RITe). A preintervention phase was conducted 
at baseline while RITe was rolled-out in the intervention 
phase in a sequential manner called implementation 
blocks: ‘I’ only—block 1; ‘I+Te’—block 2 and RITe—block 
3.
Main outcome measures  Primary: VMMC uptake and 
time to VMMC for the full intervention and for each block. 
Secondary: predictors of VMMC uptake.
Results  A total of 2230 uncircumcised men presented to 
the STI clinic. The mean age was 29 years (SD±9), 58% 
were married/cohabiting, HIV prevalence was 6.4% and 
43% had urethral discharge. Compared with standard of 
care (8/514, 1.6%), uptake increased by 100% during the 
intervention period (55/1716, 3.2%) (p=0.048). ‘I’ (25/731, 
113%, p=0.044) and RITe (17/477, 125%, p=0.044) 
significantly increased VMMC uptake. The median time to 
VMMC was shorter during the intervention period (6 days, 
IQR: 0, 13) compared with standard of care (15 days, IQR: 
9, 18). There was no significant incremental effect on 
VMMC uptake and time to VMMC between blocks. Men 
with genital warts were 18 times more likely to receive 
VMMC (adjusted relative risk=18.74, 95% CI: 2.041 to 
172.453).

Conclusions  Our intervention addressing barriers to 
VMMC improved VMMC uptake and time to VMMC among 
uncircumcised men with STIs, an important subpopulation 
for VMMC prioritisation.
Trial registration number  NCT04677374.

INTRODUCTION
With a global aim of HIV/AIDS epidemic 
control by 2030, voluntary medical male 
circumcision (VMMC) continues to be one 
of the priority interventions for achieving 
this goal.1 Since 2007, VMMC coverage has 
increased in high-priority countries in eastern 
and southern Africa. However, VMMC uptake 
has remained a challenge in some coun-
tries. By 2020, high priority countries fell 
40% short of the 25 million VMMC target.2 
Malawi adopted VMMC as a HIV prevention 
strategy in 2012.3 Despite the rapid scale-up 
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of coverage in recent years, the country was 38% short 
of its 2 458 727 VMMC target by 2020,3 and prevalence 
of circumcision (medical and traditional) remains low 
around 32%.4

In Malawi, the main determinants of circumci-
sion uptake are religion and culture.5 Circumcision is 
commoner in traditionally circumcising populations due 
to religion and culture such as Muslim and Yao popu-
lations, respectively.5 Important barriers include fear 
of infection, bleeding, pain and complications; limited 
access to VMMC services; costs associated with accessing 
VMMC and fear of loss of income during the recovery 
period; being attended to by a female provider; peer 
influence and misconceptions/lack of knowledge.6–8 
Facilitators include perceived health benefits, specifi-
cally penile hygiene and reduced risk of HIV and sexu-
ally transmitted infection (STI) acquisition,5 enhanced 
sexual performance and sexual pleasure among partners 
of circumcised men,5 peer or partner pressure,9 need 
for social or cultural conformity9 and advice from health 
personnel.9 Additional facilitators reported by other 
researchers include awareness or knowledge,10 personal 
VMMC experiences,11 and formal education.12

In addition to the barriers and facilitators, several 
associated/predictor factors of circumcision have been 
reported in Malawi. These include unemployment,13 
being married13 or of younger age,6 exposure to VMMC 
messages13 and knowledge about VMMC benefits 
VMMC,13 culture,6 residing in rural areas13 and perceived 
risk of HIV acquisition.13 Some factors reported else-
where are higher education,10 12 belief of increased 
sexual performance,10 12 having multiple partners,12 high 
perceived risk of HIV/STI acquisition,14 and high expo-
sure to VMMC education/messages.14

Numerous interventions globally have increased the 
demand and uptake for VMMC with varying levels of 
success.15 16 Successful interventions include community-
based, school-based and facility-based service delivery 
interventions;15 mobile and outreach VMMC services;15 
financial incentives such as food vouchers, transport 
vouchers, conditional cash transfers, lotteries, VMMC 
cost subsidies;16 counselling or education such as group 
education, tailored/targeted education, individual coun-
selling;16 involvement of influencers such as religious and 
community leaders, social influencers16 and novel delivery 
of information such as short-messaging services (SMS).16 
Notably, financial incentives and education or coun-
selling are the most acceptable and effective interven-
tions.16 In addition, interventions that address important 
social, cognitive and cultural barriers and incompatibility 
with local customs are deemed more appropriate and 
acceptable.12

The low circumcision prevalence in Malawi highlights 
the need to address barriers, capitalise on facilitators and 
to design innovative interventions to increase VMMC 
uptake. In view of this, we implemented a multistrategy 
intervention consisting of use of transport Reimburse-
ment, Intensified health education and SMS/Telephonic 

tracing (the RITe intervention) to address key barriers to 
VMMC uptake. Our aim was to assess the effectiveness of 
the RITe intervention in increasing the uptake of VMMC 
among men with STIs. The implementation objective 
was to measure the VMMC uptake and time to VMMC 
following implementation of the RITe intervention. The 
secondary objective was to evaluate predictors to VMMC 
uptake among the men with STIs.

METHODS
Our manuscript followed the Standards for Reporting 
Implementation Studies—the StaRI checklist (see 
attached checklist).

Study design
Details of the methodology for this study have also been 
published elsewhere.17 We conducted a pragmatic prein-
tervention and postintervention quasi-experimental 
study and prospectively observed men for uptake of 
circumcision at Bwaila STI clinic in Lilongwe, Malawi. 
The study had two phases. The preimplementation phase 
(2 months) was used to collect baseline data on uptake of 
VMMC during the standard of care (SOC) period. The 
intervention was rolled-out in the implementation phase 
(7 months) in a sequential and incremental manner 
called implementation blocks. Implementation block 1 
was Intensified health education (I), block 2 was Intensi-
fied health education and SMS/telephonic Tracing (IT) 
and block 3 was Intensified health education, SMS/tele-
phonic Tracing and transport Reimbursement (RITe).

Each participant within the implementation blocks 
was followed for 30 days to observe if they received 
circumcision.

Study context and site
The study was conducted at the Bwaila District Hospital, 
a public secondary level health facility in Lilongwe, the 
capital city of Malawi. The hospital is situated in a busy 
central town area and is the only facility with a specialised 
STI clinic in Lilongwe. The STI clinic sees approximately 
15 000 patient per year and is staffed by clinicians, nurses, 
integrated testing services assistants and counsellors. As 
standard practice, all patients receive group health educa-
tion on HIV and STIs and are offered routine opt-out HIV 
testing, before receiving care for their STI. Prior to study 
initiation, health education on VMMC was not offered 
following completion of a donor-funded programme in 
2020 and VMMC was not routinely offered to all men with 
STIs despite this being policy.

VMMC services are offered freely by the Ministry of 
Health as a ‘walk-in’ outpatient service. However, symp-
tomatic STI patients are advised to receive circumcision 
after completion of treatment and resolution of symp-
toms. VMMC services were discontinued at Bwaila hospital 
during the COVID-19 pandemic and all men interested 
in circumcision are referred to their nearest facility. Prior 
to study initiation, the prevalence of circumcision was 
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about 28% (18% traditional, 10% medical) among STI 
patients18 with HIV prevalence around 13.3% at Bwaila 
STI clinic.19

The target population was (1) uncircumcised men, (2) 
aged ≥18 years, (3) accessing STI care, regardless of their 
HIV status, at the clinic during the study period. Men who 
were already circumcised were ineligible.

Description
Intervention
A conceptual framework (figure 1) guided the design and 
implementation of the intervention. The framework was 
designed by combining the refined compilation of imple-
mentation strategies from the Expert Recommendations 
for Implementing Change project,20 the framework for 
demand generation,21 the model for promotion of uptake 
of male circumcision22 and the National Implementa-
tion Research Network (NIRN) stages of implementa-
tion.23 The rationale was to increase VMMC demand by 
providing men with adequate and accurate knowledge 
about VMMC to improve their perceptions about VMMC, 
linking them to the nearest VMMC clinic to ensure access 
and motivating them by offsetting transportation cost.

Intensified health education (‘I’) comprised compre-
hensive regular group health education tailored to men 
with STIs followed by individual counselling by a mobil-
iser for interested men. The health education was inten-
sified by adding content specific to STI patients and by 
increasing the daily frequency of the education (provided 
at least four times a day). An education guide was devel-
oped using the results from a stakeholder (policy makers, 
healthcare providers and men with STIs) pilot survey and 
literature, with guidance from the Malawi VMMC commu-
nication strategy.3 Education sessions were administered 
at the STI clinic by a study trained VMMC mobiliser 
supported by a satisfied male and female client (VMMC 
champions).

Transport reimbursement (‘R’) was a compensation of 
US$10, based on the national guidelines, provided to men 
who were confirmed to have received circumcision during 
the study period. The reimbursement aimed to offset the 
cost of transportation to the clinic. Men returned to the 
STI clinic after receiving circumcision at their nearest 
clinic and provided documentation of circumcision which 
was confirmed with a physical examination by a clinician 
before providing the reimbursement.

SMS/telephonic (cell phone) tracing (‘Te’) involved 
short message reminders to go for circumcision sent on 
days 1, 3 and 7 after a STI clinic visit, followed by a phone 
call at day 14 for those who remained uncircumcised. 
The SMS messages were sent by the VMMC mobiliser to 
men who expressed interest in VMMC and the content 
read; you are being reminded to go to your nearest clinic to receive 
circumcision. The VMMC mobiliser tracked messages sent 
and delivered but delivery reports were not compiled.

Implementation and procedures
Preimplementation (SOC block)
The SOC block consisted of the exploration and instal-
lation NIRN stages. During these stages, we planned and 
created readiness for implementation and collected base-
line data on circumcision uptake. Exploration included 
identification of one VMMC mobiliser and two VMMC 
champions among satisfied VMMC clients. Key stake-
holders (VMMC providers, programme implementers 
and policy makers) were briefed on the study through 
consultative meetings. The installation stage was used 
to prepare study tools, train the VMMC mobiliser and 
champions and the rest of the research team on the 
intervention.

During the same period, we conducted formative inter-
views with men and healthcare workers and a pilot survey 
with experts to obtain an insight on factors that hinder 
men with STIs from receiving VMMC. The findings 

Figure 1  Conceptual framework for increasing VMMC uptake. STI, sexually transmitted infections; VMMC, voluntary medical 
male circumcision.
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guided content for the intensified health education 
(IHE). The mobiliser and champions were trained on 
the content of the IHE, interpersonal communication 
and relevant information about HIV and STIs. Finally, we 
collected baseline data on uptake of VMMC.

Implementation phase
The implementation phase consisted of the initial imple-
mentation and full implementation NIRN stages. In the 
initial implementation stage, we piloted IHE script and 
refined it, after which we rolled-out the intervention in 
implementation blocks as described in the study design 
above (full implementation stage).

We first implemented the IHE block (block 1) which 
lasted 5 weeks followed a 1 week wash-out period. The 
second was the IHE combined with SMS/telephonic 
reminder block (block 2) which lasted 6 weeks followed 
by another 1 week wash-out period. The final block was 
IHE combined with SMS/telephonic reminder and trans-
port reimbursement (block 3) which lasted 6 weeks.

Study procedures
All men who attended the STI clinic received group 
education on circumcision during the group health talks 
and were offered circumcision if not already circum-
cised. Men as well as women interested in knowing more 
about circumcision received individual counselling with 
the VMMC mobiliser and champions. With permission 
from the hospital and the national ethics board (details 
below), we collected routine data from an electronic 
registry on demographics, HIV history, sexual history and 
current STI diagnosis from all men who visited the clinic 
during the study period and observed them for VMMC 
uptake. We collected data on age, marital status, educa-
tional level, availability of running water and electricity, 
condom use, number of sexual partners, whether they 
gave or received money, goods or favours for sex, HIV 
status and STI syndrome. During SMS/telephone block, 
we collected telephone numbers from consenting men.

The VMMC mobiliser helped each participant choose 
the nearest health facility with VMMC services to their 
home. We observed men for 30 days and collected data 
on circumcision. The VMMC mobiliser visited all facili-
ties where men elected to undergo circumcision on a 
weekly basis to collect data on uptake of circumcision 
from their registries. In block 3, men who received 
circumcision returned to the clinic to receive transport 
reimbursement and their data on VMMC uptake was also 
collected. As part of the electronic registry project at the 
clinic, all participants were registered using a biometric 
system (fingerprinting), which helped to identify patients 
who came for multiple visits during the study period. All 
data were pulled from the registry by a data officer into a 
Microsoft Excel spreadsheet.

Outcomes
The primary outcome was VMMC uptake among uncir-
cumcised men with STIs. The coprimary outcome was 

time to VMMC uptake among uncircumcised men with 
STIs. The secondary outcomes outcome was predictors to 
VMMC uptake among uncircumcised men with STIs.

Sample size
The study was designed to measure the uptake of VMMC 
among uncircumcised men with STIs. Without data on 
the incidence of VMMC among STI patients, our sample 
size was determined by the available population of men 
with STIs seeking care at the clinic during the study 
period. We observed VMMC uptake among all uncir-
cumcised men with STIs who presented to the clinic 
during the implementation period. Based routine data, 
we had estimated that minimum of 380 uncircumcised 
men would visit the clinic within a month. With the 6 
months project implementation period, we anticipated 
that a minimum of 2280 uncircumcised men would be 
exposed to our intervention and observed for VMMC 
uptake.

Analysis
We used descriptive statistics to summarise sociodemo-
graphic, sexual and clinical data by intervention block. 
Uptake of VMMC was calculated as a proportion of men 
who received VMMC divided by the total number of men 
who were offered/sensitised on VMMC during the study 
period. Uptake was calculated for each intervention block 
and the entire intervention period was compared with 
the SOC (between February and March 2021) using a test 
of proportion. We used the first visit for each participant 
during the intervention period in the analysis to avoid 
double counting. We estimated median time to uptake 
of circumcision for the intervention and compared the 
median time to uptake of circumcision for each block and 
the entire intervention using the Kruskal Wallis test. In 
addition, we used the Kaplan Meier estimator method to 
compare time to circumcision over the 30-day follow-up 
period. Cox proportional hazard models were used to 
evaluate factors associated with ‘risk’ of uptake of circum-
cision (predictors).

In the Cox proportional hazard regression, we used 
complete case analysis by restricting the predictor 
analysis to patients who had data for all the variables 
of interest. The risk factors of interest included age 
(<25 and ≥25 years), HIV status (positive, negative and 
unknown/discordant), education level (none, primary 
and secondary and >secondary), marital status (single/
divorced/separated and married), electricity (yes and 
no), running water (yes and no), gave money, goods or 
favours for sex (yes and no) and STI syndrome (urethral 
discharge, genital ulcer disease, genital warts, balanitis 
and other). Some variables, that is, condom use at last 
sex, number of sexual partners in the last 4 weeks and 
received money, goods or favours for sex were excluded 
from the regression analyses due to insufficient sample 
sizes. All comparisons were conducted using a two-sided 
alpha of 0.05.
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Patient and public statement
The Community Advisory Board (CAB) provided feed-
back on the development of this research, recruitment 
process and will advise on the methods for disseminating 
the study results to the public. No patients were involved 
in the development of research question and outcomes. 
Patients were involved in the design of the study by 
participating in a pilot survey which help informed the 
content of the IHE guide. Patients were not involved in 
the recruitment or conduct of the study. Results will be 
disseminated to patients through a research dissemina-
tion meeting with the CAB.

RESULTS
Demographic and clinical characteristics
A total of 2230 uncircumcised men presented to the 
Bwaila STI clinic to receive care for their STI during the 
study period. The mean age was 29 years (SD±9) and half 
(50%) were between 19 and 29 years. Most (58%) men 
were married or cohabiting with a stable partner and had 
secondary school education (53%). The HIV prevalence 
was 6.4% and the majority (96%) reported not using a 
condom during last sexual encounter and having one 
sexual partner (96%). Some (12%) men reported to 
giving out money, goods or favours in exchange for sex 
in the past 4 weeks prior to their clinic visit. The most 
common STI syndromic diagnoses were urethral discharge 
(44%) and genital ulcer disease (21%) (table 1). In the 
preimplementation phase (SOC), 8/514 (1.6%) of men 
received circumcision. Participant characteristics were 
similar between the SOC and intervention period.

Primary outcome
In total, 1716 uncircumcised men were sensitised on 
VMMC during the implementation phase. Of the 1716 
uncircumcised men, 55 (3.2%) received circumcision 
during the intervention period. Compared with the 
SOC, there was a 100% increase (1.6% vs 3.4%, p=0.048) 
in VMMC uptake during the intervention period. The 
largest increase was observed during the ‘RITe’ block 
(17/477, 125%, p=0.044) followed by the ‘I’ block 
(25/731, 113%, p=0.044), but the increase during the 
‘I+Te’ block (13/508, 63%, p=0.259) was not statistically 
significant (table  2). The median time to circumcision 
was shorter during the intervention period (6 days, IQR: 
0, 13) compared with the SOC (15 days, IQR: 9, 18) 
(p=0.013). Stratified by intervention block, the median 
time was the fastest during the ‘I+Te’ block (3 days, IQR: 
0, 6, p=0.001), followed by ‘I’ (6 days, IQR: 1, 9, p=0.009) 
and finally, ‘RITe’ (9 days, IQR:0, 14, p=0.095) (figure 2). 
During the intervention, the likelihood of receiving 
circumcision tended to be two times higher than the SOC 
period, but this difference was not statistically significant 
(HR=2.08, 95% CI: 0.99 to 4.37, p=0.052). The trend in 
likelihood of circumcision was similar when we compared 
between each strategy and the SOC. However, it was statis-
tically significant for ‘I’ versus SOC (HR=2.23, 95% CI: 

1.01 to 4.93) and remained non-significant for ‘I+Te’ 
(HR=1.66, 95% CI: 0.69 4.00) and RITe (HR=2.31 95% CI: 
1.00 to 5.36).

Comparing between strategies, each additional strategy 
did not result in a significant incremental effect of the 
intervention. There was a 0.8% reduction in VMMC 
uptake between ‘I’ (3.4%) and ‘I+Te’ (2.6%) (p=0.387) 
and a 1.0% increase between ‘I+Te’ (2.6%) and RITe 
(3.6%) (p=0.601). Similarly, there was no significant 
incremental effect with each additional strategy on time 
to circumcision (between ‘I’ and ‘I+Te’ (p=0.205), ‘I+Te’ 
and RITe (p=0.215).

Secondary outcome
In the univariable analysis, there were no associations 
between time to circumcision and the following: age, 
HIV status, educational level, marital status, availability of 
electricity or water as proxies for economic status. Having 
genital warts was associated with an increased rate of 
receiving circumcision (RR=6.32, 95% CI: 1.43 to 27.75) 
(table  3). We did not evaluate the association between 
the time to circumcision and the following: condom use 
during last sex, number of sexual partners and whether 
men had given or received money/goods/favours for sex 
due to few numbers of events. In the multivariable anal-
ysis including genital warts, age, HIV status, educational 
level, marital status and availability of electricity or water, 
only having genital warts was independently associated 
with time to circumcision (adjusted relative risk=18.74, 
95% CI: 2.04 to 172.45).

DISCUSSION
Our intervention effectively improved the uptake and 
time to uptake of VMMC among men with STIs, however, 
the overall uptake remained low. The IHE and trans-
port reimbursement implementation blocks significantly 
increased VMMC uptake while the IHE and SMS/tele-
phonic tracing implementation blocks improved time 
to uptake of VMMC, compared with SOC. There was no 
incremental effect on VMMC uptake and time to VMMC 
between the implementation blocks. We found that men 
with genital warts were more likely to receive circumcision.

As indicated earlier, interventions with education or 
counselling are among the most effective at increasing 
VMMC uptake.16 Based on behavioural theories, educa-
tion raises awareness, dispels fears and misconceptions 
and aids in a change in attitude that leads to a change in 
behaviour.21 The IHE strategy was selected because of its 
potential for high impact. Education or counselling helps 
to inform men about VMMC and clear fears and miscon-
ceptions resulting in a positive attitude towards VMMC.21 
Education was delivered through group education and 
individual counselling within the clinic. Health education 
was tailor-designed to inform men with STIs about the 
specific benefits of VMMC and to dispel misconceptions 
and improve attitudes towards VMMC. Similar to many 
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Table 1  Sociodemographic characteristics of uncircumcised men who attended the Bwaila STI clinic between February and 
August 2021

Characteristic
All men,
n=2230

Standard of 
care,
n=514

Intensified 
health 
education,
n=731

Intensified heath 
education and SMS/
telephonic tracing,
n=508

Intensified health 
education, SMS/
telephonic tracing 
and transport 
reimbursement,
n=477

Age (years)
Mean (±SD)

30 (9) 31 (9) 30 (8) 31 (8) 30 (7)

Age categories (years), n (%)

 � ≤18 years 72 (3.2) 14 (2.7) 17 (2.3) 16 (3.2) 25 (5.3)

 � 19–29 years 1107 (49.8) 264 (51.4) 362 (49.7) 233 (46.0) 248 (52.3)

 � 30–39 years 666 (30.0) 155 (30.2) 225 (30.9) 161 (31.8) 125 (26.4)

 � ≥40 years 377 (17.0) 81 (15.7) 124 (17.0) 96 (19.0) 76 (16.0)

Marital status, n (%)

 � Single 874 (39.4) 207 (40.4) 280 (38.4) 189 (37.3) 198 (41.8)

 � Married/cohabiting 1297 (58.4) 293 (57.1) 435 (59.8) 305 (60.3) 264 (55.7)

 � Divorced 44 (2.0) 12 (2.3) 10 (1.4) 12 (2.4) 10 (2.1)

 � Widowed 6 (0.2) 1 (0.2) 3 (0.4) 0 (0) 2 (0.4)

Education, n (%)

 � None 50 (2.3) 13 (2.5) 14 (2.0) 11 (2.2) 12 (2.5)

 � Primary 864 (38.9) 193 (37.6) 287 (39.4) 207 (40.9) 177 (37.3)

 � Secondary 1165 (52.4) 272 (53.1) 384 (52.7) 254 (50.2) 255 (53.8)

 � >Secondary 142 (6.4) 35 (6.8) 43 (5.9) 34 (6.7) 30 (6.4)

Electricity, n (%)

 � Yes 670 (30.2) 158 (30.7) 215 (29.6) 145 (28.8) 152 (32.2)

 � No 1546 (69.8) 356 (69.3) 511 (70.4) 359 (71.2) 320 (67.8)

Running water, n (%)

 � Yes 716 (32.3) 178 (34.8) 215 (29.6) 158 (31.3) 165 (34.9)

 � No 1501 (67.7) 334 (65.2) 512 (70.4) 347 (68.7) 308 (65.1)

HIV status, n (%)

 � Positive 140 (6.4) 28 (5.5) 45 (6.3) 38 (7.6) 29 (6.1)

 � Negative 1966 (89.5) 446 (88.9) 652 (90.6) 445 (88.8) 423 (89.5)

 � Discordant 3 (0.1) 0 (0) 2 (0.3) 1 (0.2) 0 (0)

 � Unknown 87 (4.0) 28 (5.6) 21 (2.8) 17 (3.4) 21 (4.4)

Condom use during last sex, n (%)*

 � Yes 36 (3.9) 8 (3.1) 9 (2.9) 3 (2.0) 16 (8.2)

 � No 884 (96.1) 251 (96.9) 306 (97.1) 149 (98.0) 178 (91.8)

Number of sexual partners in last 4 weeks, n (%)*

 � 0 23 (2.5) 8 (3.1) 8 (2.6) 3 (2.7) 4 (2.1)

 � 1 876 (96.0) 247 (95.7) 300 (96.5) 110 (97.3) 183 (94.8)

 � ≥2 14 (1.5) 3 (1.2) 3 (0.9) 0 (0.0) 5 (3.1)

Received money, good or favours for sex in the last 4 weeks, n (%)*

 � Yes 11 (1.2) 5 (1.9) 4 (1.3) 1 (0.7) 1 (0.5)

 � No 902 (98.8) 253 (98.1) 307 (98.7) 150 (99.3) 192 (99.5)

Gave someone money, goods or favours for sex in the last 4 weeks, n (%)*

 � Yes 110 (12.1) 17 (6.6) 34 (10.9) 32 (21.2) 27 (14.1)

 � No 802 (87.9) 241 (93.4) 277 (89.1) 119 (78.8) 165 (85.9)

Continued
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studies,16 24–28 IHE effectively increased VMMC uptake 
and improved time to uptake in our study.

In addition, we used a trained mobiliser and satisfied 
male clients and female partners to assist with the educa-
tion sessions, as part of social, peer and intimate partner 
influence, known facilitators to VMMC uptake.6 9 11 16 29 
Satisfied male clients are instrumental in providing aware-
ness on VMMC due to their personal experiences with 
VMMC.11 30 They are more trusted by their peers and 
are better placed to address common fears and miscon-
ceptions.30 Likewise, peer/intimate partner influence 
from females is an effective and acceptable strategy in 
increasing demand and uptake for VMMC as they moti-
vate their partners and children to receive VMMC.9 26 31 32 
We believe that the combined use of tailored group health 
education and individual counselling, satisfied male 
clients and a female champion led to positive attitudes 
toward VMMC resulting in increased demand and VMMC 
uptake in our study.

Likewise, financial incentives have been very effective 
in increasing the uptake of VMMC, including in this 
study.15 16 A recent meta-analysis showed significant impact 
of financial incentives on VMMC uptake up to five times 
higher (relative risk: 5.23, 95% CI: 3.13 to 8.76).33 Based 
on this evidence, financial incentives in the form of trans-
port reimbursement were selected for our intervention 
to offset the cost associated with accessing VMMC, one 
of the major barriers to VMMC uptake.6 7 VMMC involves 
the cost of transportation to the clinic for the procedure 
and for at least one physical follow-up visit, a minimum 
of 2 days of rest immediately after the procedure, and 
another 7 days of light work. In addition, there are fears of 
loss of income during the recovery period post-VMMC.5 
These factors result in a considerable immediate finan-
cial burden which may outweigh the perceived long-term 
benefits of VMMC for most men in the region.33–36 We 
believe by addressing these barriers in our study, we were 
able to significantly increase uptake of VMMC.

Characteristic
All men,
n=2230

Standard of 
care,
n=514

Intensified 
health 
education,
n=731

Intensified heath 
education and SMS/
telephonic tracing,
n=508

Intensified health 
education, SMS/
telephonic tracing 
and transport 
reimbursement,
n=477

STI diagnosis, n (%)†

 � Balanitis 182 (9.3) 46 (10.6) 49 (7.6) 41 (9.4) 46 (10.6)

 � Genital ulcer disease 416 (21.3) 85 (19.7) 126 (19.4) 110 (25.1) 95 (21.8)

 � Genital warts 19 (0.9) 10 (2.3) 4 (0.6) 4 (0.9) 1 (0.2)

 � Urethral discharge 858 (43.9) 181 (41.9) 278 (42.8) 202 (46.1) 197 (45.2)

 � Other‡ 480 (24.6) 110 (25.5) 192 (29.6) 81 (18.5) 97 (22.2)

Number of diagnoses, n (%)

 � 1 1823 (93.2) 409 (94.7) 592 (91.2) 417 (95.2) 405 (92.9)

 � ≥2 132 (6.8) 23 (5.3) 57 (8.8) 21 (4.8) 31 (7.1)

*The denominator is the total number of people whose data were available.
†This is a count of all diagnoses. Some patients had more than one diagnosis on a single visit.
‡The other diagnoses/syndromes include scrotal swelling, persistent urethral discharge, phimosis, paraphimosis, anorectal infections and 
other non-STI diagnoses.
SMS, short-messaging services; STI, sexually transmitted infections.

Table 1  Continued

Table 2  Uptake of circumcision among men who attended Bwaila STI clinic

Circumcision
Standard of 
care

Intensified 
health 
education

Intensified heath 
education and 
SMS tracing

Intensified health education, 
SMS/telephonic tracing and 
transport reimbursement

Full 
intervention*

Offered/\sensitised 514 731 508 477 1716

Circumcised 8 25 13 17 55

Uptake (%) 1.6 3.4 2.6 3.6 3.2

Per cent increase, % (p value) NA 113 (0.044) 63 (0.259) 125 (0.044) 100 (0.048)

*Full intervention includes all men who attended the Bwaila STI clinic during the study implementation period excluding the standard of care 
phase.
NA, not applicable; SMS, short messaging services; STI, sexually transmitted infections.
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Financial incentives between US$8.7537 and US$1736 
vouchers are considered adequate and non-coercive in a 
sub-Saharan African (SSA) setting. In our study, we found 
that adding transport reimbursement of US$10 to IHE 
and cell phone reminders resulted in the highest increase 
in VMMC uptake. However, since routinely providing 
financial incentives may be a challenge in an SSA setting, 
providing incentives through short-term mop-up exer-
cises or campaigns, preferably through stakeholder spon-
sorship, could be a better approach for this strategy.36

Cell phone reminders (SMS and calls) used alone or 
in combination with other strategies have yielded mixed 
results in increasing VMMC uptake.38–42 In Kenya, cell 
phone reminders resulted in a modest improvement in 
attendance of a postcircumcision clinic at day 7 in older 
men.40 In Uganda, cell phone reminders significantly 
increased uptake of circumcision among men in the 
Rakai community cohort38 while they did not significantly 
increase uptake in Zambia.39

Initially, since the VMMC clinic was no longer colo-
cated at Bwaila hospital, reminders were selected to 
remind men who could not receive same-day VMMC to 
go to their nearest clinic for VMMC. However, reminders 
did not significantly increase VMMC uptake in our study. 
In Malawi, access to mobile phones was estimated at 48% 
in 2019.43 In our study, about 61% of participants owned 
a phone, 30% without a phone provided an alternative 
phone number belonging to someone they trusted and 
9% did not own a phone. It is likely that the low cell phone 
coverage in the country compounded by network disrup-
tions and power interruption or lack of power may have 
influenced the impact of this block on VMMC uptake.

Interestingly, men had the quickest time to circum-
cision during the SMS/telephonic intervention block 
with a median time of 3 days. Our hypothesis is that the 
reminders may have helped motivate men who already 
expressed interest in VMMC, though they were few, 
resulting into quicker turn-up.

As shown in the introduction, many researchers have 
studied predictors to/factors associated with uptake of 
VMMC. However, there are some inconsistencies in the 
results. For instance, older age6 44 and younger age,12 45 and 
being employed46 or unemployed44 have been associated 
with increased VMMC uptake. Sociodemographic factors 
that have consistently predicted VMMC uptake include 
higher education (secondary school and above),10 12 46 
belief of improved sexual performance10 12 47 and having 
two or more sexual partners or high self-perceived risk 
of HIV.12 14 45 Other factors reported include culture/
ethnicity (tribes such as Shona,48 Yao49), religion (being 
Muslim49), higher socioeconomic status and geograph-
ical location (urban areas).49 In our population of men 
with STIs, sociodemographic and sexual–behavioural 
factors did not predict VMMC uptake. This could be 
partly attributed to small sample sizes for the predictor 
analyses due to missing data for some variables.

In our study, we found that men with genital warts were 
18 times more likely to undergo VMMC. We are unaware 
of studies that looked at the relationship between genital 
warts or other clinical factors and uptake of circumcision. 
A few studies report associations between circumcision 
and human papillomavirus acquisition/clearance and 
genital warts prevalence but not the effect of genital warts 
on uptake of VMMC.50 51 We cannot dismiss the possibility 

Figure 2  Comparison of median time to circumcision among men at Bwaila clinic between the RITe intervention and standard 
of care. IHEC, intensified health education consulting; RITE, reimbursement (‘R’), intensified health education (‘I’) and short-
messaging services/telephonic tracing (‘Te’); SMS, short-messaging services; SOC, standard of care.
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of genital warts acting as a proxy for other sexual risk 
behaviours that we were unable to measure.

Recently, Chen et al showed that men were more satis-
fied if they underwent circumcision for phimosis or 
balanitis.52 Phimosis and balanitis are conditions that 
affect the foreskin and glans penis causing tightness 
(irretractable foreskin) and inflammation, respectively. 
Since genital warts commonly affect the foreskin and 
glans penis, we hypothesise that men with genital warts 
likely had a stronger motivation to circumcise due to the 
unpleasant look, foul smell and loss of sexual activity that 
are common with genital warts, resulting in more satisfac-
tion and higher uptake.

Our study had about 6–7 months of implementation 
and a 30-day follow-up period for each participant. Worth 
noting, a systematic review showed studies with longer 
implementation and follow-up times have reported 
higher uptake of VMMC.15 This is because it takes time 
for men exposed to interventions to decide to undergo 
VMMC as the VMMC decision-making pathway involves 
progression through multiple stages of change over 
time.15 We believe that the impact of our intervention 
would have been greater given a longer implementation 
and follow-up period. Although the overall uptake in our 
study was low, our uptake level is comparable to a recent 
three-arm randomised controlled trial in Zambia where 

Table 3  Predictors of uptake of circumcision among uncircumcised men at Bwaila STI clinic

Variable
Unadjusted relative 
risk (95% CI) P value

Adjusted relative risk 
model (95% CI) P value

HIV status

 � Positive –

 � Negative (reference)

 � Unknown and discordant 1.88 (0.77 to 4.58) 0.163

Age

 � <25 years (reference) 0.823 0.510

 � ≥25 years 1.07 (0.59 to 1.95) 1.24 (0.65 to 2.36)

Education

 � None (reference)

 � Primary and secondary 1.18 (0.17 to 8.40) 0.867 1.23 (0.17 to 8.79) 0.836

 � >Secondary 2.11 (0.26 to 17.12) 0.484 2.15 (0.25 to 18.33) 0.484

Marital status

 � Married/cohabiting (reference)

 � Single 1.38 (0.81 to 2.33) 0.233 1.92 (0.63 to 5.92) 0.254

 � Divorced and widowed 0.93 (0.13 to 6.67) 0.940 1.04 (0.14 to 7.54) 0.967

Electricity

 � No (reference)

 � Yes 1.12 (0.64 to 1.96) 0.644 0.94 (0.21 to 4.25) 0.937

Running water

 � No (reference)

 � Yes 0.94 (0.53 to 1.65) 0.824 2.06 (0.47 to 8.92) 0.336

Gave money, goods or favours for sex in the last 4 weeks

 � No (reference)

 � Yes 0.45 (0.06 to 3.34) 0.434 0.59 (0.08 to 4.59) 0.618

STI diagnosis

 � Other* (reference)

 � Urethral discharge 1.61 (0.73 to 3.57) 0.242 1.71 (0.35 to 8.38) 0.510

 � Genital ulcer disease 1.15 (0.44 to 3.05) 0.773 1.66 (0.28 to 9.82) 0.576

 � Genital warts 6.32 (1.43 to 27.75) 0.015 18.74 (2.04 to 172.45) 0.010

 � Balanitis 2.3 (0.85 to 6.27) 0.849 1.15 (0.11 to 12.54) 0.909

*The other diagnoses/syndromes include scrotal swelling, persistent urethral discharge, phimosis, paraphimosis, anorectal infections and 
other non-STI diagnoses.
STI, sexually transmitted infection.
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uptake was 1.1%, 1.5% and 1.8% for three different inter-
vention arms39 and several other studies.15

In addition, age could have played a role in our find-
ings. Our study largely comprised older men who are 
mostly associated with low VMMC uptake12 45 due to 
unique barriers they face such as fear of postsurgical 
abstinence, and fear of losing income.53 It is possible that 
some men who required treatment completion and could 
not receive same-day VMMC may have lost interest or 
fallen outside the follow-up window, equally contributing 
to the low uptake. Due to the predesign and postdesign 
and implementation of the intervention in blocks of time, 
there may be temporal factors that affected our outcomes 
that are immeasurable. Nonetheless, our study is one 
of a few to present effective strategies for reaching men 
accessing care for STIs and increasing demand, uptake 
and speed of uptake of VMMC a in real-world setting 
using implementation science methods.

Our intervention effectively improved the uptake and 
time to uptake of VMMC among men with STIs, however, 
the overall uptake remained low. Achieving high uptake 
of VMMC among men is challenging. In order to achieve 
high VMMC uptake, it is worth prioritising different 
subpopulations of men who are at high risk of HIV acqui-
sition, understanding the specific barriers and facilitators 
unique to the subpopulations and addressing the barriers 
and/or capitalising on the facilitators with a combination 
of strategies that are acceptable, appropriate, feasible and 
cost-effective. This should be the focus of future studies. 
Since health education is simple and inexpensive but 
very effective, we recommended that it should be scaled 
up to all settings where men can be reached while other 
interventions such as cell phone reminders and transport 
reimbursement should be used as short-term ‘mop-up’ 
interventions.
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