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Abstract
Introduction: The HPTN 071 (PopART) trial demonstrated that universal HIV testing-and-treatment reduced community-level
HIV incidence. Door-to-door delivery of HIV testing services (HTS) was one of the main components of the intervention. From
an early stage, men were less likely to know their HIV status than women, primarily because they were not home during service delivery. To reach more men, different strategies were implemented during the trial. We present the relative contribution
of these strategies to coverage of HTS and the impact of community hubs implemented after completion of the trial among
men.
Methods: Between 2013 and 2017, three intervention rounds (IRs) of door-to-door HTS delivery were conducted in eight
PopART communities in Zambia. Additional strategies implemented in parallel, included: community-wide “Man-up” campaigns
(IR1), smaller HTS campaigns at work/social places (IR2) and revisits to households with the option of HIV self-testing (HIVST)
(IR3). In 2018, community “hubs” offering HTS were implemented for 7 months in all eight communities. Population enumeration data for each round of HTS provided the denominator, allowing for calculation of the proportion of men tested as a
result of each strategy during different time periods.
Results: By the end of the three IRs, 65–75% of men were reached with HTS, primarily through door-to-door service delivery.
In IR1 and IR2, “Man-up” and work/social place campaigns accounted for ∼1 percentage point each and in IR3, revisits with
the option of self-testing for ∼15 percentage points of this total coverage per IR. The yield of newly diagnosed HIV-positive
men ranged from 2.2% for HIVST revisits to 9.9% in work/social places. At community hubs, the majority of visitors accepting
services were men (62.8%). In total, we estimated that ∼36% (2.2% tested HIV positive) of men resident but not found at
their household during IR3 of PopART accessed HTS provided at the hubs after trial completion.
Conclusions: Achieving high coverage of HTS among men requires universal, home-based service delivery combined with an
option of HIVST and delivery of HTS through community-based hubs. When men are reached, they are willing to test for HIV.
Reaching men thus requires implementers to adapt their HTS delivery strategies to meet men’s needs.
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1

INTRODUCTION

Data from sub-Saharan African countries consistently show
that men are less likely than women to test for HIV [1–3]. In
Zambia, the 2013–14 Demographic and Health Survey (DHS)
showed that 37% of men aged 15–49 reported testing for
HIV in the last 12 months compared to 46% of women [4,5].
Despite an increase in HIV testing coverage reported in the

2018 Zambian DHS, with 52% of men and 64% of women
reporting testing in the last 12 months [6], efforts to increase
HIV testing services (HTS) uptake among men are needed.
Community-based delivery of HTS, which includes homebased, workplace, campaign-style and mobile-based delivery of
HTS, is a strategy to reach men missed by facility-based HTS
[7]. In Zimbabwe, Uganda and Kenya, mobile- and campaignstyle HTS reached more men than facility-based testing;
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Figure 1. Timeline of PopART intervention rounds and complementary strategies to reach men.
Abbreviations: HIVST, HIV self-testing; PopART, Population Effects of Antiretroviral Therapy to Reduce HIV Transmission.

however, a gap in coverage remained [8–10]. While it is
acknowledged that a combination of different communitybased strategies is needed, knowledge on what combinations
work, for whom and to what extent they work to reach men
with HTS is limited [11]. In Uganda and Kenya, the Sustainable East Africa Research in Community Health (SEARCH)
Trial used a campaign-style multiple disease-based strategy
followed by home-based strategy. This combination resulted in
high coverage, yet a lower proportion of men tested for HIV
compared to women (86% vs. 92%, respectively) [12].
From an early stage, data from the HIV Prevention Trials
Network (HPTN) 071(PopART) community-randomized trial
conducted in Zambia and South Africa showed that fewer
men than women knew their HIV status, primarily because
men were less likely to be found at home by community
health workers (CHWs) conducting door-to-door visits [13].
Therefore, additional strategies were implemented to reach
men during the PopART intervention, including campaign-style
and mobile-based delivery of HTS. In this analysis, we present
the relative contribution of these strategies as well as the
impact of community hubs offering HTS, which were implemented after completion of the HPTN-071 (PopART) trial, on
reaching men with HTS.

provision. All referrals were made to the local governmental health facilities. Within each IR, repeated household visits
were conducted to try to contact all household members. The
actual number of repeated visits was at the discretion of the
CHW.

2.2
Development of additional HTS delivery
strategies
A needs assessments through one focus group discussion with
men in Lusaka, eight meetings with community advisory board
(CABs) members and feedback from PopART field staff during
routine staff meetings were conducted to identify barriers to
accessing care. Guidelines were developed to ensure uniformity in implementation across communities.
Step one was mapping local socio-economic places per community, including markets, factories, churches and informal
workplaces, such as gardening and brewing areas.
Step two was engaging all relevant stakeholders, including CABs, neighbourhood health committees and other local
leadership. The last step was community sensitization through
drama and mega-phone, a week prior to HTS strategy delivery.

2.2.1

2

METHODS

2.1

The HPTN 071 (PopART) trial

The HPTN 071 (PopART) trial was a three-arm communityrandomized trial that evaluated the impact of a combination HIV prevention package, including universal testing-andtreatment, on HIV incidence in 21 communities in Zambia and
South Africa. Details of the trial design are described elsewhere [14]. From December 2013 to December 2017, three
intervention rounds (IR1, IR2 and IR3) of door-to-door service delivery were conducted in all eight PopART intervention communities in Zambia (Figure 1). The intervention was
delivered by a pair of trained CHWs covering a geographical zone of ∼450 households. The PopART intervention consisted of an offer of home-based HTS and referral for immediate antiretroviral therapy initiation, screening and referral
for tuberculosis and sexually transmitted infections, referral
for voluntary medical male circumcision (VMMC) and condom

“Man-up” campaigns

From September 2014 to April 2015, “Man-up” campaigns,
consisting of community-wide 2-day health fairs held in open
areas (e.g. football pitch), were organized in five of the eight
PopART communities. Staff partnered with local healthcare
providers to offer healthcare services, including blood pressure measurement, diabetes, prostate cancer screening, eye
testing and on site provision of VMMC. Each service had its
own designated tent. A tent labelled “PopART” offered HTS
alongside the full PopART package as offered at a household.
A raffle for male attendees was included to encourage participation.

2.2.2

Workplaces and social spaces

From June 2015 to June 2016, HTS campaigns in formal (e.g.
factories)/informal (e.g. markets) workplaces and social spaces
(e.g. churches and football matches) were conducted in all
eight PopART communities.
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2.2.3

Revisits with HIV self-testing

During the last 4 months of the PopART intervention
(September–December 2017), CHWs revisited households in
all eight communities where one or more household members were previously absent or declined HTS. Analyses were
restricted to four communities that were not part of a previous nested trial of HIV self-testing (HIVST) [15]. Upon visiting
these households, HIVST, including for secondary distribution,
was offered with participants choosing between finger-prick
testing or HIVST.

2.3

2.4.1

Data collection
PopART intervention

At the first household visit (IR1), CHW enumerated all household members, including absent members, and collected data
on history of HIV testing and PopART service uptake from
household members consenting to participate during the
household visit. CHWs used handheld electronic data capture
(EDC) devices for data collection [13]. At IR2 and IR3, enumeration was updated and adjusted for in- and out-migration.

2.4.2

Workplaces and social spaces

Data were collected on specially designed paper data collection tools, identical to EDC tools used during door-to-door
visits. This enabled CHWs to identify previously recorded
electronic data and reconcile newly obtained data during campaigns with existing electronic data.

2.4.4

Revisits with HIVST

We used the standard PopART intervention EDC,
with additional data recorded for HIVST as described
elsewhere [15].

Community-based hubs

From April to October 2018, after completion of the PopART
intervention, community “hubs” delivering the PopART
package were established in all eight communities. Hubs
were located in high-density areas using tents at markets,
church/school grounds, in shops or community halls. The
locations of the hubs were determined through consultative
meetings with CABs, local Ministry of Health representatives and PopART staff. The hubs were static, though some
shifted based on community response and attendance. In the
hubs, services were offered by a pair of CHWs to people
self-reporting to the hub. Each hub served a population of
∼10,000 people.
HIV testing for all abovementioned strategies followed
the Zambia national testing algorithm. For finger-prick testing, Determine® (Alere) was used as a screening test, with
Unigold® (Unitech Biotech Ltd) as a confirmatory test. For
HIVST, Oraquick® HIVST kit was used as the screening test,
with Determine® and Unigold® in parallel as confirmatory
tests. All participants diagnosed HIV positive were referred
to the health facility for care and treatment. Individuals selfreporting their HIV-positive status were not offered HTS by
CHWs.

2.4

2.4.3

“Man-up” campaigns

For every campaign attendee, name, age and sex were used
to identify the client and to access their household enumeration records in the central database. If the client had not
been enumerated, enumeration was conducted. Data were
recorded in the same way as door-to-door data collection.
If the client was from outside the PopART intervention area
or had already participated in the PopART intervention, they
were offered all PopART services but data were not collected
or recorded.

2.4.5

Community-based hubs

Using EDCs, CHWs entered one record per participant visit
with name, age, sex, telephone number, self-reported HIV status and uptake of HTS. These data were not linked to data
collected during the HPTN 071 (PopART) trial. During the last
3.5 months of service delivery, CHW recorded the answer
to two additional questions: “how long the client lived in the
community” and, if >1 year, “whether client ever met a CHW
during the door-to-door PopART intervention.”

2.5

Data analysis

All analyses were restricted to men aged ≥18 years at the
time of first enumeration and first consent to participate. To
estimate the proportion reached with HTS overall during 4
years of PopART intervention, we merged data for IR1, IR2
and IR3 for the denominator. Participants repeatedly enumerated, consented or tested across different rounds, counted as
one observation.
To illustrate the compound effect of multiple IRs, we calculated the proportion participating and testing among those
enumerated more than once across three rounds compared to
those enumerated once across multiple rounds.
To compare participation between IRs, for each IR we
reported the total number of men enumerated (as the denominator), self-reported HIV positive, eligible for testing (not selfreported HIV positive), uptake of HTS and testing HIV positive. These estimates combined data from door-to-door service delivery, “Man Up” campaigns, workplaces, social places
and revisits with HIVST.
We then reported the same measures for each IR, but
restricted to communities that implemented complementary
strategies, and calculated the relative contribution of each
complementary strategy to the percentage of men reached
with HTS.

2.5.1

Community hubs

Repeated visits by the same individual were identified by generating a unique identifier based on community, name, sex and
either telephone number or age. These were removed, leaving one observation per participant with information on evertested for HIV and test result.
We first compared the age, community of residence, uptake
of HTS and self-reported HIV-positive status of men visiting
hubs during the first 3.5 months of implementation with
those visiting during the last 3.5 months. Next, we estimated

3

Phiri MM et al. Journal of the International AIDS Society 2022, 25:e25855
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25855/full | https://doi.org/10.1002/jia2.25855

758,814 household
members
enumerated
389,853 women (51.4%)
368,961 men
enumerated (48.6%)
158,327 < 18 years (42.9%)
210,634 men 18
years or older
(57.1%)
9,555 refused (4.5%)
40,316 never contacted (19.1%)

55,160 aged 18-24 (34.3%) at first consent
160,763 consented to

96,475 aged 25-54 (60.0%) at first consent
participation (76.3%)
9,128 aged 55+ (5.7%) at first consent

9,135 self-reported HIV-positive
(5.7%) at first participation
151,628eligible for
HIV-testing (94.3%)

37,024 declined HIV-testing (24.4%)

114,604 accept HIVtesting (75.6%)

5,750 tested HIVpositive (5.0%)

108,854 tested HIVnegative (95.0%)

Figure 2. Total number of men ever enumerated, consented at least once to participation and tested for HIV at least once after 4 years
(three annual rounds) of PopART intervention (Zambia 2013–2017).
Abbreviation: PopART, Population Effects of Antiretroviral Therapy to Reduce HIV Transmission.

the overall number of men HIV testing at the hubs who had
lived in the community during the PopART intervention but
had not seen a CHW. For this, we used, as the denominator,
the number of men enumerated by CHWs in IR3 but who
never participated in the PopART intervention, either because
they were absent during household visits or declined participation. For the numerator, we added up two components.
First, we calculated the number of men visiting hubs during
the last 3.5 months who said that they had been living in
the community for >1-year and had never met a CHW. For
this group of participants, we fit a random effects logistic
regression model with “living in the community for >1-year”
or “living in the community for >1-year and not having met
a CHW” as the dependent variable, community of residence
and age group (18–19, 20–24, 25–54 and ≥55 years) as

explanatory variables and hub as the random effect. We
assessed the goodness-of-fit of the regression model (which
assumed that the pattern by age group in the proportion
with the outcome was the same in each community) by fitting
a linear regression model of the observed proportion with
the outcome (y-axis) on the predicted proportion with the
outcome (x-axis) for each combination of community and age
group (32 combinations). Using this linear regression model,
we compared the slope and intercept of the regression line
with the 1:1 (y = x) line, and estimated the R2 value. The
parameters of this model were then used to estimate the
probability of “living in the community for >1-year” and “living
in the community for >1-year and not having seen a CHW”
for participants that visited hubs in the first 3.5 months of
implementation. Finally, to estimate the number of men HIV
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Table 1. Men 18 years and older contacted at the end of each round of the HTPN 071 (PopART) intervention in all eight communities in Zambia showing the combined effect of door-to-door and complementary strategies
Intervention round 1

Intervention round 2

Intervention round 3

(12/2013–05/2015)

(06/2015–07/2016)

(08/2016–12/2017)

Total men enumerated

122,572

109,042

113,792

Overall outcomes
Men reached (% of enumerated) by the end of
round

94,028/122,572
(76.8%)

70,304/109,042
(64.5%)

73,579/113,792
(64.7%)

- 9886/122,572
(8.0%)
- 18,658/122,572

- 3803/109,042
(3.5%)
- 34,935/109,042

- 2732/113,792
(2.4%)
- 37,481/113,792

Self-reported HIV positive

(15.2%)
5168/94,028 (5.5%)

(32.0%)
5478/70,304 (7.8%)

(32.9%)
5886/73,579 (8.0%)

Tested for HIV (among those eligible, i.e. not
self-reported HIV positive)
Tested HIV positive

55,568/88,860
(62.5%)
2908/55,568 (5.2%)

42,799/64,826
(66.0%)
1424/42,799 (3.3%)

54,235/67,693
(80.1%)
1426/54,235 (2.6%)

Know HIV status (self-reported +, tested by
PopART)

60,736/94,028
(64.6%)

48,277/70,304
(66.7%)

60,121/73,579
(81.7%)

- refused
- not contacted

Abbreviation: PopART, Population Effects of Antiretroviral Therapy to Reduce HIV Transmission.

testing at the hubs who had not been seen by a CHW despite
residing in the community, we combined the data for the
two time periods (actual number from last 3.5 months with
estimated number from first 3.5 months).

3.1.1

Intervention round one

During all activities, participants were asked for verbal
informed consent. Those agreeing to an HIV test provided
written consent according to national standards. The study
and above procedures were approved by the ethics committees of the London School of Hygiene & Tropical Medicine
(Ref: 6326) and the University of Zambia (REF: 011-11-12).
For hubs, verbal consent was obtained for accessing HTS and
data collection. All processes were approved by the Zambian
Ministry of Health.

In IR1, among men aged ≥18 years who were enumerated,
76.8% were reached by the door-to-door service and complementary strategy. Excluding 5168 self-reported HIV positive,
62.5% tested for HIV. The yield of HIV-positive test results
was 5.2% (Table 1).
For the “Man Up” campaign, 63% of attendees were men.
Of those, 2261/2905 (77.8%) lived in the intervention area
and accessed PopART services, among whom 982 (43.4%)
had not previously participated in door-to-door services. This
accounts for 1.4% additional men being reached; overall,
82.7% men tested for HIV with 3.1% (25/810) testing HIV
positive (Table 2). Screening for hypertension and diabetes
was the most frequently accessed “non-PopART” services
(data not shown).

3

R E S U LT S

3.1.2

3.1

PopART Intervention

2.6

Ethical considerations

Over 4 years of the PopART intervention, 758,814 household
members were enumerated in the eight intervention communities at least once. Of these, 48.6% were men. Of men enumerated, 57.1% were ≥18 years and 76.3% consented to participate. Overall, 151,628 were eligible for HTS and 75.6%
accepted HTS at least once, of whom 5.0% tested HIV positive (Figure 2).
The proportion of men enumerated more than once
across IRs was 43.4% (91,454/210,634), among whom 86.0%
(78,673) consented at least once and were eligible for testing. Among these, 74.0% (58,244/78,673) tested for HIV.
The proportion of men enumerated only once across the
IRs was 56.6% (119,180/210,634). 68.9% (82,090) consented
and were eligible for testing, of these 68.7% (56,360/82,090)
tested for HIV.

Intervention round two

In IR2, door-to-door and complementary strategies reached
64.5%. Excluding 5478 who self-reported being HIV positive,
66.0% men tested for HIV. The HIV-positive yield was 3.3%
(Table 1). Workplace and social places HTS reached an additional 1.1% men. The yield of HIV-positive results for the
complementary testing was 9.9% (Table 2). Workplace HTS
reached more men compared to social places HTS (data not
shown).

3.1.3

Intervention round three

In IR3, among men enumerated, 64.7% were reached with
door-to-door revisits with the option to HIVST. The percentage of men tested for HIV, excluding 5886 who self-reported
being HIV positive, increased, with 80.1% accepting the offer
of HTS. The HIV-positive yield was 2.6% (Table 1).
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Table 2. Men 18 years and older contacted by door-to-door and complementary strategies implemented during three rounds of
the HTPN 071 (PopART) intervention, restricted to communities where complementary strategies were implemented (excluding
community-based hubs)
Intervention round 1
(12/2013–05/2015)

Intervention round 2
(06/2015–07/2016)

Intervention round 3
(08/2016–12/2017)

Universal coverage in 5/8
communities

Universal coverage in 8/8
communities

Universal coverage in 4/8
communities

Men reached
Self-reported HIV positive
Tested for HIV

40,894/55,923 (73.1%)
2279/40,894 (5.6%)
25,344/38,615 (65.6%)

69,073/109, 042 (63.3%)
5478/69,073 (7.9%)
41,568/63,595 (65.4%)

33,847/74,128 (45.7%)
3028/33,847 (8.9%)
23,847/30,819 (77.4%)

Tested HIV positive
Additional activities

1371/25,344 (5.4%)
“Man Up” campaign

1302/41,568 (3.1%)
Local workplaces, social gathering
places and extended hours

728/23,847 (3.1%)
Re-visit of households
including the offer of HIV

8/8 communities different
strategies depending on local

self-testing (HIVST)b
4/8 communities targeted
revisits to households with

Door-to door
Scope and scale

Scope and scale

5/8 communities 1 weekend
campaign per community

gathering or work places

unreached or untested men
and households not visited

Number reached who had not

982/55,923 (1.4%)

1231/109,042 (1.1%)

yet, with the addition of
HIVST (3 months)
11,548/74,128 (15.6%)

been seen in door-to-door (%
of enumerated)
Self-reported HIV positive (% of

–

–

720/11,548 (6.2%)

those reached)
Tested for HIV
Tested HIV positive

810a /982 (82.5%)
25/810 (3.1%)

1231 (100%)
122/1231 (9.9%)

8353/10,828 (77.1%)
180/8353 (2.2%)

41,876/55,923 (74.9%)

70,304/109,042 (64.5%)

45,395/74,128 (61.2%)

-4097/55,923 (7.3%)
-9950/55,923 (17.8%)

-3803/109,042 (3.5%)
-34,935/109,042 (32.0%)

-1937/74,128 (2.6%)
-26,796/74,128 (36.2%)

Self-reported HIV positive

2279/41,876 (5.4%)

5478/70,304 (7.8%)

3748/45,395 (8.3%)

Tested for HIV (among those
eligible)
Tested HIV positive

26,154/39,597 (66.1%)

42,799/64,826 (66.0%)

32,200/41,647 (77.3.0%)

1396/26,154 (5.3%)

1424/42,799 (3.3%)

908/32,200 (2.8%)

Know HIV status (self-reported
+, tested by PopART)

28,433/41,876 (67.9%)

Overall outcomes
Men reached (% of enumerated)
by the end of round
-refused
-not contacted

35,948/45,395 (79.2%)

Abbreviation: PopART, Population Effects of Antiretroviral Therapy to Reduce HIV Transmission.
a Included participants who visited the campaign but were seen and tested before in the household.
b Included only the four communities that did not participate in the nested HIVST trial [12].

Among 74,128 men living in 4/8 communities, during revisits with HIVST, 15.6% were reached. The yield of HIV-positive
test results was 2.2% (Table 2).

3.2

Community hubs

During 7 months of implementation, 99,328 individuals aged
≥15 visited hubs at least once (Figure 3); 62.8% were male.
The percentage of men aged ≥18 years attending hubs was
equivalent to 48.1% (54,788/113,792) of the total population of men enumerated in IR3. 44.8% were aged 18–

24. Of those eligible, 93.5% accepted HIV testing. Fiftyeight percent (29,490/51,003) chose HIVST. 1.6% tested HIV
positive.
Among the 31,506 men visiting hubs during the first 3.5
months, 15.1% were aged 18–19 years, 29.2% 20–24 years,
52.9% 25–54 years and 2.8% ≥55 years. This was similar among 23,282 men who visited hubs in the second 3.5
months (16.0%, 29.5%, 52.1% and 2.4%, respectively). The
uptake of HTS among those eligible (91.6% versus 96.1%,
respectively), proportion of self-reported HIV positive (0.5%
versus 0.4%, respectively) and proportion of people coming
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99,328 people of 15y
and older visited
hubs at least once

36,974 women (37.2%)
62,354 men
enumerated (62.8%)
7,566 15-17 years old (12.1%)

An estimated 32,877/54,788 (60.0%) were living in
the community at the time of PopARTintervention of
which 13,480/54,788 (24.6%) have not met a CHW

54,788 men 18 years
or older (87.9%)

24,569 aged 18-24 (44.8%)
28,781 aged 25-54 (52.5%)
1,438 aged 55+ (2.6%)

251 self-reported HIV-positive (0.5%)

54,537 eligible for
HIV-testing (99.5%)

3,534 declined HIV-testing (6.5%)
An estimated 12,724/51,003 (24.9%) were living in
the community at the time of the PopARTintervention
but were recorded as absent at the time of CHW home

51,003 accept HIVtesting (93.5%)

visits
820 tested HIV-

50,183 tested HIV-

positive (1.6%)

negative (98.4%)

Figure 3. Total number of men attending hubs (Zambia, April 2018–October 2018).
Abbreviations: CHW, community health worker; PopART, Population Effects of Antiretroviral Therapy to Reduce HIV Transmission.

forward from different communities (data not shown) were
similar.
Of the 113,792 men enumerated in IR3, 32,877 (28.9%)
who lived in the PopART communities at the time of the intervention were reached by the hubs. Excluding 158 (0.5%) selfreported HIV-positive men, 30,759 (94.0%) tested for HIV.
The yield of HIV-positive results was 1.7%. Of the 37,481
men enumerated in IR3 but not contacted (Table 1), 36.0%
were reached in hubs. Among those eligible, 94.8% tested for
HIV. The yield of HIV-positive results was 2.2% (Table 3).
Of men enumerated in IR3, 64.7% (73,579/113,792) were
reached prior to hub implementation. We estimated that an
additional 13,480 men were reached by hubs, for an overall
estimate of 76.5% (87,059/113,792) reached.
The linear regression model had a slope of 0.95 (95% CI
0.94–0.96) and an R2 value of 99.6%. The corresponding values from the linear regression model for the proportion of
men “living in the community for more than one year and not
having seen a CHW” had a slope of 1.06 (95% CI 1.03–1.09)
and an R2 value of 98.4%.

4

DISCUSSION

The PopART intervention reached a high proportion of men
(∼70%) with HTS via a CHW-led door-to-door approach. To
reach the remaining 30%, additional strategies were implemented with variable success. HTS delivered through community hubs were a valuable complement to door-to-door services providing HTS to men who were not at home during
household visits. Accessing hub services appeared to be more
acceptable and appealing to young men than accessing services at home.
Evidence from systematic reviews suggest that mobile
and campaign style HTS reach a higher proportion of men
compared to home-based delivery of HTS [8,16,17]. The
SEARCH Trial used a hybrid testing strategy with campaign
style testing 64% of men, followed by home-based HTS
testing 22% of men [12]. This contrasts with our findings
that home-based delivery reached the highest proportion of
men, and that mobile and campaign style strategies were
not sufficient to find men missed by home-based HTS. This
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Table 3. Description of men aged 18 and older contacted at community hubs in relation to men contacted and not contacted
during IR3 of the HTPN 071 (PopART) intervention in eight communities in Zambia
PopART intervention round 3
Men reached (% of enumerated) by end of IR3

73,579/113,792 (64.7%)

-refused
-not contacted

-2732/113,792 (2.4%)
-37,481/113,792 (32.9%)

Self-reported HIV positive
Tested for HIV (among those eligible, i.e. not self-reported HIV positive)
Tested HIV positive

5886/73,679 (8.9%)
54,235/67,793 (80.0%)
1426/54,235 (2.6%)

Know HIV status (self-reported +, tested by PopART)
Men aged 18 years and older attending hubs overall
Men reached (among total enumerated at the end of intervention round 3)

60,121/73,579 (81.7%)
54,788/113,792 (48.1%)

Self-reported HIV positive
Tested for HIV (among those eligible, i.e. not self-reported HIV positive)

251/54, 788 (0.5%)
51,003/54,537 (93.5%)

Tested HIV positive
820/51,003 (1.6%)
Know HIV status (self-reported + tested at hub)
51,254/54,788 (94.0%)
Men aged 18 years and older attending hubs and lived in the community at the time of the PopART intervention
Men reached (among total enumerated at the end of intervention round 3)
Self-reported HIV positive
Tested for HIV (among those eligible, i.e. not self-reported HIV positive)

32,877/113,792 (28.9%)
158/32,877 (0.5%)
30,759/32,719 (94.0%)

Tested HIV positive
510/30,759 (1.7%)
Know HIV status (self-reported + tested at hub)
30,917/32,877 (93.5%)
Men aged 18 years and older attending hubs, lived in the community at the time of the PopART intervention but never met a CHW
Men reached (among total recorded as absent at the end of intervention round 3)
Self-reported HIV positive
Tested for HIV (among those eligible, i.e. not self-reported HIV positive)

13,480/37,481 (36.0%)
52/13,480 (0.4%)
12,724/13,428 (94.8%)

Tested HIV positive
Know HIV status (self-reported + tested at hub)

275/12,724 (2.2%)
12,776/13,480 (94.8%)

Abbreviations: CHW, community health worker; PopART, Population Effects of Antiretroviral Therapy to Reduce HIV Transmission.

contrast could be explained firstly because, PopART homebased testing was offered before campaign style HTS. Secondly, the PopART intervention was intensive, with CHWs
making repeated household visits. In addition, we evaluated
complementary community HTS strategies in parallel or after
intensive door-to-door HTS; the potential coverage of standalone workplace- or campaign-like HTS or HTS through community hubs cannot be evaluated. This limits the generalizability of our findings that campaign-like HTS have a low impact
among men.
In parallel to intensive door-to-door HTS, revisits to households with HIVST reached more additional men than campaign
or workplace strategies. This corroborates previous findings
on increased knowledge of HIV status following the offer of
HIVST [15].
Community-based hubs were popular among men and
reached a high proportion (36%) of men missed during
the PopART intervention, increasing the proportion of men
reached in IR3 from 64.7% to 76.5%. The high uptake of
HTS at community hubs by community members who never
met a CHW even after 4 years of intensive door-to-door
HTS suggests that a combination of door-to-door and hubbased strategies is complementary and can reach different
sub-groups of men in high HIV-prevalence settings. The lower

HIV positivity among men testing at hubs who never tested
at home by the door-to-door PopART intervention compared
with the men who tested at hubs and had previously tested at
home during door-to-door activities also indicates that hubs
can reach different sub-groups of men (hub attendants were
generally younger than men reached at home). The impact of
door-to-door testing may be high because of repeated visits
increasing the likelihood of reaching men and/or because a
comprehensive package of health services was offered. While
door-to-door testing is often seen as a high-cost unsustainable
strategy, it is less costly than expected, with a mean cost of
$6.53 per person year of delivery in Zambia [18]. Costs can
be reduced by delivering door-to-door testing in different formats and intensities. Analysis of uptake of HTS showed that
among men who tested at any time during IR1, 52.7% tested
at the first visit [19]. While hubs cost-effectiveness was not
evaluated, fewer staff were required than door-to-door testing while covering the same geographical area, thus reasonable to assume lower implementation costs. Additionally, the
hubs were flexible in terms of location. We believe this would
increase the feasibility and sustainability of hubs.
Qualitative data suggested that the high uptake of HTS in
hubs was due to convenience of delivery, especially for young
mobile men in informal employment. Hubs were located in
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places with high volumes of people walking by. Barriers to
men’s uptake of HTS include factors, such as men’s mobility
due to livelihood demands and costs of accessing HTS resulting in loss of income [10,12,20]. These barriers also emerged
through our qualitative work and was similar to other mobile
HTS study findings [21,22]. Although our hubs were only
implemented for 7 months and reached 54,788 men compared to 73,579 men in 12–16 months of the main PopART
intervention, had they been available for a longer period, they
may have reached a higher number of men missed during
door-to-door HTS [20]. For low-resource settings, we recommend a less-intensive CHW-led door-to-door strategy with
one household visit followed by or in parallel with the offer
of HTS via community hubs to reach men.
In the context of the COVID-19 epidemic, access to HTS is
more important than ever, considering less- than-usual access
to facility-based HTS [18]. COVID-19 prevention strategies,
including vaccination, can be integrated with door-to-door
HTS (with HIVST) and community hubs to contribute to both
HIV and COVID-19 epidemic control.

4.1

Strengths and limitations

The strength of our research is that we enumerated all men in
our community providing us with a denominator to measure
the impact of HTS strategies at population level.
The limitations of our research are: for additional strategies, we report on those who had not yet been reached doorto-door, but may have eventually been reached with door-todoor HTS; our data on HIVST do not allow us to differentiate the relative contribution of revisiting households versus
the addition of HIVST to the prevention package; and community hubs were established after door-to-door HTS. Data
collected at hubs could not be linked at individual level to
data collected during the PopART intervention. Lastly, data
collection on previous contact with CHWs was only introduced halfway in the implementation period and was based on
self-report, which could have led to over- or underreporting.
To estimate the proportion of men visiting hubs among those
who were missed by the PopART intervention, we have made
the strong assumption that those visiting hubs in the second
3.5 months were similar to the group visiting hubs in the first
3.5 months. However, we are confident, reliable projections
were made given the similarity of the two groups in terms of
age, community of residence and uptake of testing, and given
the goodness-of-fit of the regression model used for projections.

5

CONCLUSIONS

Men are often considered “hard to reach” with HTS [23]
resulting in men less likely to know their HIV status compared
to women in sub-Saharan Africa. Using a combination of universal home-based HTS and community hubs, we found that
once men were reached, the uptake of HTS was high. In reallife settings, we recommend a CHW-led door-to-door strategy
with a minimum of one household visit followed by or in parallel to community-based hubs to reach men. HTS programs and
policies need to recognize that men are not “hard to reach”
but rather that HTS may be “hard to reach” and need to be

adapted to be responsive to men’s needs. If HTS is provided
in more acceptable, convenient and accessible ways for different groups of men, high uptake can be achieved.
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