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Abstract

Introduction: Men are missing along the HIV care continuum. However, the estimated proportions of men in sub-Saharan
Africa meeting the UNAIDS 95-95-95 goals vary substantially between studies. We sought to estimate proportions of men
meeting each of the 95-95-95 goals across studies in sub-Saharan Africa, describe heterogeneity, and summarize qualitative
evidence on factors influencing care engagement.

Methods: We systematically searched PubMed and Embase for peer-reviewed articles published between 1 January 2014
and 16 October 2020. We included studies involving men >15 years old, with data from 2009 onward, reporting on at least
one 95-95-95 goal in sub-Saharan Africa. We estimated pooled proportions of men meeting these goals using DerSimonion-
Laird random effects models, stratifying by study population (e.g. studies focusing exclusively on men who have sex with men
vs. studies that did not), facility setting (healthcare vs. community site), region (eastern/southern Africa vs. western/central
Africa), outcome measurement (e.g. threshold for viral load suppression), median year of data collection (before vs. during or
after 2017) and quality criteria. Data from qualitative studies exploring barriers to men’s HIV care engagement were summa-
rized using meta-synthesis.

Results and discussion: We screened 14,896 studies and included 129 studies in the meta-analysis, compiling data over the
data collection period. Forty-seven studies reported data on knowledge of serostatus, 43 studies reported on antiretroviral
therapy use and 74 studies reported on viral suppression. Approximately half of men with HIV reported not knowing their
status (0.49 [95% ClI, 0.41-0.58; range, 0.09-0.97]) or not being on treatment (0.58 [95% ClI, 0.51-0.65; range, 0.07-0.97]),
while over three-quarters of men achieved viral suppression on treatment (0.79 [95% ClI, 0.77-0.81; range, 0.39-0.97]. Het-
erogeneity was high, with variation in estimates across study populations, settings and outcomes. The meta-synthesis of 40
studies identified three primary domains in which men described risks associated with engagement in HIV care: perceived
social norms, health system challenges and poverty.

Conclusions: Psychosocial and systems-level interventions that change men’s perceptions of social norms, improve trust in
and accessibility of the health system, and address costs of accessing care are needed to better engage men, especially in
HIV testing and treatment.
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1 | INTRODUCTION

Men are disproportionately missing, compared with women,
throughout the HIV care continuum in sub-Saharan Africa
[1-3] and have higher mortality from HIV-related illnesses
[2,4,5]. This gap must be bridged if UNAIDS 95-95-95 fast-
track goals are to be achieved by 2030 - so that 95% of
persons with HIV (PWH) know their status, 95% of persons
with known HIV are on antiretroviral therapy (ART) and 95%

of PWH on ART are virally suppressed [6]. UNAIDS 2020
estimates show substantial heterogeneity in achieving these
goals across the continent, with higher proportions of men
meeting these goals in eastern and southern Africa as com-
pared to western and central Africa [5]. However, national
and regional data do not capture variability across subgroups
of men, which would help target resources towards those
who need it most. Moreover, while national programs provide
updated yearly data on these goals, examining data over an
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extended period provides a more nuanced understanding of
where there have been, and may continue to be, gaps over
time despite some yearly gains, particularly for certain highly
vulnerable populations.

Efforts to effectively engage men in HIV care must be
informed not only by estimates of where and how they expe-
rience challenges along the care continuum but also by a
better understanding of subgroup variation. Recent work on
the UNAIDS goals has documented socio-demographic het-
erogeneity among men who have sex with men (MSM) [7]
and among both men and women [8], but the latter study
was limited by the availability of data. Certain groups of men
are at higher risk of being missed by HIV care, including
older men [?] and MSM [7]. However, men are often treated
as a homogenous population in assessments of progress
towards the UNAIDS goals, without disaggregation by socio-
demographic factors, including education, employment and
mobility [10]. There are also challenges in consistently esti-
mating UNAIDS goals due to variation in how they are mea-
sured [92,11]. The extent to which this variation may affect
population-level estimates of men’s progression along the con-
tinuum is unknown.

Care-seeking decisions may be contextualized within the
framework of risk perception, drawn from behavioural eco-
nomics, which suggests that people are highly loss averse,
meaning that they generally prefer to avoid losses more than
they prefer an equivalent gain [12,13]. This framework has
been used to understand HIV care engagement [14] in show-
ing that people are highly influenced by subjective concerns
(ie, “losses” or risks), including stigma and costs, which can
discourage seeking care [14]. However, it is unclear which
perceived risks of HIV care engagement are most salient for
men across different settings in sub-Saharan Africa. This is an
important gap in the literature because such information may
help guide the design of scalable interventions. While strate-
gies have been designed to engage men in HIV care, includ-
ing community-based programs, workplace testing and com-
prehensive men’s health services, data remain limited on their
effectiveness [15,16].

To address these gaps, we conducted a meta-analysis to
estimate the pooled proportion of men in sub-Saharan Africa
meeting the 95-95-95 goals and to describe heterogeneity
across studies in sub-Saharan Africa with the aim of identify-
ing which subgroups of men may be most vulnerable through-
out the continuum. We applied meta-synthesis to qualitative
studies on factors influencing men’s engagement in HIV care
to elucidate potential psychosocial and structural drivers of
our quantitative findings and identify avenues for intervention.

2 | METHODS

21 |

We systematically searched PubMed and Embase for peer-
reviewed articles published after 1 January 2014 (the year
in which the UNAIDS goals were set) for consideration
of the meta-analysis or meta-synthesis (Appendix). For the
meta-analysis, we included cross-sectional, longitudinal, case-
control or randomized trial (including only the control arm)
studies conducted in sub-Saharan Africa involving men >15

Search strategy and selection criteria

years of age in which at least part of the sample was enrolled
on or after 1 January 2009, so as to focus on the mod-
ern HIV testing and treatment era. If studies with data after
2009 included data spanning years prior to 2009, they were
included. For the meta-synthesis, we included qualitative or
mixed method studies conducted in sub-Saharan Africa explor-
ing factors influencing men’s engagement in any stage of the
continuum, enrolling participants on or after 1 January 2009.
For the meta-analysis and meta-synthesis, we excluded math-
ematical modelling studies or studies lacking data disaggre-
gated by sex. The evidence searches were conducted on 15
July 2019. We updated the searches to identify additional
studies for the meta-synthesis on 1 July 2020 and to identify
additional studies for the meta-analysis on 16 October 2020.

We imported all records into Covidence systematic review
management software, automatically excluding duplicates [17].
We screened titles and abstracts and then screened the
remaining full manuscripts to select studies meeting inclusion
criteria for the meta-analysis and/or meta-synthesis. Conflicts
between any two reviewers were resolved through discussion
with a third reviewer.

For the meta-analysis, we independently extracted the fol-
lowing primary outcomes of interest, selected a priori: the
numerator and denominator of men meeting any 95-95-95
goal(s) reported. For studies that reported sex-disaggregated
data, we extracted the numerator and denominator of women
meeting any 95-95-95 goal(s) reported. For the first 95-95-95
goal, the numerator was defined as “persons with HIV aware
of their serostatus,” and the denominator was defined as “per-
sons with HIV.” For the second 95-95-95 goal, the numerator
was defined as “persons with HIV on antiretroviral therapy,”
and the denominator was defined as “persons with HIV aware
of their serostatus.” For the third 95-95-95 goal, the numer-
ator was defined as “persons with HIV on antiretroviral ther-
apy and virally suppressed,” and the denominator was defined
as “persons with HIV on antiretroviral therapy” (Table Al).
In publications where data were not disaggregated by sex,
we emailed study authors to request sex-specific estimates.
We extracted data on study and population characteristics for
each 95-95-95 goal. Study characteristics included: country,
setting (rural vs. urban), facility (healthcare vs. community-
based), year of publication and study period year(s). Popula-
tion characteristics included: employment status, occupation,
migratory status, relationship status, sexual minority status
(exclusively focused on MSM vs. not exclusively focused on
MSM), HIV prevalence as documented in the study data and
age of participants.

To assess variation in how the 95-95-95 goals were mea-
sured, we extracted the following data: whether knowledge of
serostatus was ascertained pre- versus post-testing campaign,
whether ART status was measured by self-report or blood
test, and the viral load threshold and minimum follow-up time
on ART when viral suppression was ascertained.

To identify items that should be included in our quality
assessment of the quantitative studies, we referenced the
Newcastle-Ottawa Quality Assessment Scale for observational
studies and the Revised Cochrane risk-of-bias tool for ran-
domized trials [18,19]. To make our quality review straight-
forward to implement among multiple reviewers, we focused
on items most relevant to our analyses of the 95-95-95
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goals, including the sampling and recruitment process as well
as setting, participant characteristics and goal measurement.
Therefore, we inspected the full text of manuscripts for clear
descriptions of (1) the study setting; (2) the participant selec-
tion process; (3) participant characteristics; and (4) the mea-
surement of the 95-95-95 goal(s). We categorized the stud-
ies into two quality categories: “all criteria met” or, if any of
the four criteria were not met, “criteria partially met.” Quality
assessment for the qualitative studies was based on criteria
used in prior research [20,21], representing the key concep-
tual domains in the Critical Appraisal Skills Programme quality
assessment tool [22]: clear descriptions of (1) the role of the
researcher; (2) the sampling method; (3) the method of data
collection; and (4) the method of analysis. Again, we catego-
rized the studies into two quality categories: “all criteria met”
or “criteria partially met.”

MFN, OA and CP independently conducted all stages of
screening and data extraction. All data were cross-checked
and discrepancies were resolved by consensus.

22 |

Using Stata statistical software (version 16, StataCorp LLC,
College Station, TX), we transformed proportions using the
Freeman-Tukey variance-stabilizing double arcsine transfor-
mation [23]. We computed pooled estimates of prevalence
using the DerSimonian and Laird random effects model [24].
Study-specific confidence intervals were estimated using the
score method [25,26]. We characterized the extent of het-
erogeneity between studies using the [? statistic [27]. We
re-estimated pooled prevalence stratified by available study-
level variables. The systematic review and meta-analysis were
reported in accordance with PRISMA guidelines [28].

For qualitative studies, we used the iterative process of
meta-synthesis, which stems from early methodology pro-
posed by Noblit and Hare [29] and has come to define a
collection of approaches for synthesizing qualitative research
[30,31]. Our process of meta-synthesis is adapted from more
recent interpretations, including approaches used in the-
matic synthesis [21,32]. We summarized key themes from
the studies, which formed the basis of second-order con-
structs, defined as the study authors’ interpretations of par-
ticipants’ beliefs. We resolved discrepancies through team dis-
cussion and created a codebook of second-order constructs
and first-order constructs, that is direct quotations from study
participants. We generated a summary definition for each
second-order construct, which was consolidated into a line
of argument leading to a third-order analysis. We grouped
third-order constructs into broad third-order labels encom-
passing domains in which men described perceived risks of
engagement in HIV care. Based on participant quotations,
we identified factors that heightened men’s perceived risks
of engagement in care (“barriers”) and factors that lessened
their perceived risk and facilitated initial engagement in care
and/or reinforced ongoing engagement. While these “facilita-
tors” of care did not address all barriers that men face, we
grouped them under the third-order labels to highlight where
there may be potential in mitigating some perceived risks of
engagement.

Data analysis

3 | RESULTS AND DISCUSSION

Our initial search identified 12,946 articles for screening,
of which 1341 were removed as duplicates (Figure 1). We
screened titles and abstracts of the remaining 11,605 stud-
ies, excluding 10,959 records that did not meet inclusion cri-
teria, and reviewed the full text of 646 articles. Of these, 81
studies were included in the meta-analysis [33-113] and 29
studies were included in the meta-synthesis [105,114-141].
Our updated searches identified 48 additional studies for the
meta-analysis [142-189] and 11 additional studies for the
meta-synthesis [190-200], most published in 2020.

31 |

For the meta-analysis, 47 studies reported data on knowl-
edge of positive serostatus [39,41,44,52-5558,59,63-65,69,
73,77,79-81,83,84,86,91,94,95,97,99,101,102,108,110-113,
144,146,149,151,154,157,167,171,178,185,186,188,189],
43 studies reported data on ART use [35,36,39,47,51,55,
60,62,67,70,83-85,95,97-99,104,105,107,108,112,142,144~
146,148-150,154,161,162,166-168,170,171,181,184-186,
188,189] and 74 studies reported data on viral suppression
(Table 1 and Table A2) [33,34,37,38,40-434546,48-50,
55-57,61,66,68,71,72,74-76,78,82,84,87-90,92,93,95-97,
100,103,106-109,143,146,147,149,152-156,158-161,163-
165,169,171-177,179,180,182,183,185-188].  While  all
studies included data collected in 2009 or later, some studies
included data spanning back to 2002 and as recent as 2019,
representing 1,564,019 participants in 21 countries. South
Africa was the most represented country (40 [31.0%]). Three
studies included representation from eastern and southern
Africa as well as western and central Africa [76,150,180];
of the remaining studies, eastern and southern Africa was
more represented (113 [89.7%]) as compared to western
and central Africa (13 [10.3%]). The median number of
participants was 1688 (interquartile range [IQR], 552-5666;
range, 63-248,002). Studies reporting data on knowledge
of positive status were most often conducted in community
settings (31/47 [66.0%]), as were studies reporting data on
ART status (27/43 [62.8%)]). In contrast, most studies report-
ing data on viral suppression were conducted in healthcare
facilities (55/74 [74.3%]). MSM were the focus of 14 studies
[47,53,58,64,65,67,78,80,84,91,97,144,154,186]. Nearly, half
of studies (61/129 [47.3%]) only partially met quality criteria.
Most studies reporting on knowledge of positive status
asked participants about their status prior to testing in
the study (33/47 [70.2%)), whereas some studies provided
unclear details (7/47 [14.9%]) or used other methods (7/47
[14.9%]), including asking about knowledge of status after
testing within the study. Most studies measured treatment
status by self-report (23/43 [53.5%]), whereas seven studies
used a blood test for ART detection (16.3%), five studies used
chart documentation (11.6%) and eight studies used more
than one method (18.6%). Most studies reporting on viral sup-
pression used 1000 copies/ml as the threshold detection limit
of viral suppression (44 [59.5%]), but the limit ranged from
20 to 5000 copies/ml. The minimum amount of time on ART
required for measuring viral load varied from 2 to 24 months.

Meta-analysis
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Initial search, July 2019

12946 potentially eligible
studies identified by
database search

1341 excluded

Updated search, July 2020

226 potentially eligible
studies identified by
database search

Updated search, October 2020

3069 potentially eligible
studies identified by
database search

duplicate
records

0 excluded <
v duplicate v

3 excluded
duplicate
records

A4

11605 identified for screening records

226 identified for screening

3066 identified for screening

10959 excluded
after
screening

144 excluded
after
v screening v

2832 excluded
after
screening

v

646 reviewed in-depth

82 reviewed in-depth

71 studies excluded 234 reviewed in-depth

536 studies excluded
309 wrong outcomes
149 not sex-disaggregated
20 commentary/abstract

36 not sex-disaggregated
19 wrong study design

5 wrong indication

5 wrong years

3 study protocol

12 incomplete/wrong indicators
9 wrong study design

8 only odds ratio reported

7 full text N/A

6 duplicate study

3 systematic review

3 wrong intervention

2 language

2 only prevalence ratio reported
2 wrong setting

1 commentary v

110 eligible studies

2 wrong design
1 wrong patient population

186 studies excluded
102 wrong outcomes
58 not sex-disaggregated
12 wrong indication
5 pediatric population
4 wrong study design

81: meta-analysis
29: meta-synthesis

1 wrong indication
1 wrong patient population
1 wrong years

11 eligible studies
(meta-synthesis)

2 only proportions reported
1language

1 study protocol

1 wrong patient population

A4
48 eligible studies
(meta-analysis)

I

v

168 eligible studies*
129: meta-analysis
40: meta-synthesis

*One study met inclusion criteria for both the meta-analysis and meta-synthesis

Figure 1. Study selection. Search process for selected studies in meta-analysis and meta-synthesis.

In our analysis of data from 2009 (or prior) through 2020,
the pooled prevalence of men with HIV who knew their posi-
tive status was 0.49 (95% confidence interval [Cl], 0.41-0.58;
range, 0.09-0.97) with evidence of high between-study het-
erogeneity (1> = 99.68%) (Figure 2). The pooled prevalence of
men with HIV on ART was 0.58 (95% CI, 0.51-0.65; range,
0.07-0.97), with evidence of high between-study heterogene-
ity (1?7 = 99.59%) (Figure 3). The pooled prevalence of men
with HIV on ART who achieved viral suppression was 0.79
(95% ClI, 0.77-0.81; range, 0.39-0.97), with evidence of high
between-study heterogeneity (I* = 98.64%) (Figure 4).

In studies that enrolled both men and women with HIV,
the proportions of men at each stage of the continuum were
lower than those for women. A lower pooled proportion of
men knew their HIV-positive serostatus (0.53 [95% CI, 0.44-
0.63; range, 0.09-0.97] among men vs. 0.66 [95% ClI, 0.59-
0.73; range, 0.13-0.98] among women; p = 0.04). A lower
pooled proportion of men were on ART (0.54 [95% ClI, 0.47-
0.62; range, 0.07-0.97] among men vs. 0.62 [95% CI, 0.57-
0.67; range, 0.17-0.99] among women; p = 0.09). A lower
pooled proportion of men were virally suppressed (0.79 [95%
Cl, 0.77-0.81; range, 0.39-0.97] among men vs. 0.82 [95%
Cl, 0.80-0.83; range, 0.44-0.97] among women; p = 0.01)
(Appendix).

Population, study setting and outcome measurement varied
between studies (Appendix). The pooled proportion of men
with HIV who knew their serostatus was lower in studies
that focused exclusively on MSM compared with studies that
did not exclusively focus on MSM (0.36 [95% ClI, 0.23-0.49;

range, 0.09-0.97; > = 97.55] among MSM vs. 0.53 [95% ClI,
0.44-0.62; range, 0.13-0.64; 17 = 99.73] in mixed samples, p
= 0.04). Similarly, the pooled proportion of men on ART who
achieved viral suppression was lower in studies that focused
exclusively on MSM compared with studies that did not (0.71
[95% Cl, 0.66-0.77; range, 0.39-0.97; 1?<0.001] among MSM
vs. 0.79 [95% CI, 0.78-0.81; range, 0.64-0.75; I? = 98.73] in
mixed samples, p<0.001).

Other differences were noted (Appendix). Comparing data
by time period, the pooled proportion of men on ART who
were virally suppressed was higher in studies in which the
median year of data collection was 2009-2016 versus in
studies in which the median year of data collection was 2017-
2020 (0.81 [95% Cl, 0.79-0.83; range, 0.43-1.03; I? = 98.58]
for 2009-2016 vs. 0.74 [95% Cl, 0.68-0.79; range, 0.39-
0.93; I> = 98.71] for 2017-2020, p = 0.02). The pooled pro-
portion of men with HIV who knew their status was lower
among studies in which knowledge was measured by self-
report prior to study testing versus studies in which knowl-
edge was measured by other methods (0.46 [95% Cl, 0.39-
0.52; range, 0.09-0.86; 12 = 99.07] based on self-report prior
to testing vs. 0.51 [95% Cl, 0.42-0.60; range, 0.44-0.97; 17 =
99.47] based on other methods, p<0.001). Finally, the pooled
proportion of men with HIV on ART was lower in studies in
which ART status was ascertained in a healthcare facility ver-
sus studies in which ART status was ascertained in a com-
munity setting (0.43 [95% Cl, 0.34-0.51; range, 0.07-0.76; I2
= 98.99] in healthcare facility-based samples vs. 0.67 [95%
Cl, 0.58-0.75; range, 0.23-0.97; > = 99.20] in community
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Table 1. Characteristics of studies included in meta-analysis (N = 129)

Characteristics

Studies (n, %)

Study design
Prospective cohort
Retrospective cohort
Cross-sectional
Case-control
Randomized trial®
Population focus
MSM
Heterosexual men or not specified
Transgender women
Transgender men (explicitly included)
Migrant men
Year of publication
2014-2016
2017-2018
2019-2020
Region/country®
Eastern and southern Africacd
South Africa
Kenya
Uganda
Other

Western and central Africa®f
Nigeria
Other
Quality criteria
All criteria met
Criteria partially met

14 (10.9)
115 (89.1)
5 (3.9)
1(0.8)
1(0.8)

31 (24.0)
34 (26.4)
64 (49.6)

113 (89.7)

39 (31.0)

19 (15.1)

18 (14.3)

Angola (1), Botswana (4), Ethiopia (7), Lesotho (1), Malawi (5),
Mozambique (3), Rwanda (6), Swaziland (2), United Republic of
Tanzania (6), Zambia (9), Zimbabwe (4)

13 (10.3)

7 (5.6)

Burkina Faso (1), Cameroon (2), Ghana (1), Mali (1), Senegal (1), Togo (1)

aData from randomized trials obtained from control arm.
BN = 126 because three studies included compiled data from countr

ies in both regions.

“Angola, Botswana, Comoros, Eritrea, Eswatini, Ethiopia, Kenya, Lesotho, Madagascar, Malawi, Mauritius, Mozambique, Namibia, Rwanda, Sey-

chelles, South Africa, South Sudan, Uganda, United Republic of Tanza

nia, Zambia and Zimbabwe.

dThere are nine studies representing eastern and southern Africa that include more than one country from this region.
€Benin, Burkina Faso, Burundi, Cabo Verde, Cameroon, Central African Republic, Chad, Congo, Cote d’'lvoire, Democratic Republic of Congo,
Equatorial Guinea, Gabon, Gambia, Ghana, Guinea, Guinea-Bissau, Liberia, Mali, Mauritania, Niger, Nigeria, Sao Tome and Principe, Senegal,

Sierra Leone and Togo.
fThere is one study representing western and central Africa that incl

samples, p<0.001). We found no significant differences com-
paring by the other variables extracted, including study period,
publication year and study quality.

The proportions of men at each stage of the continuum
were generally lower in western and central Africa, although
the only significant difference was found in comparing the
pooled proportions of men on ART, which was higher in east-
ern and southern Africa in comparison to western and cen-
tral Africa (0.60 [95% Cl, 0.52-0.68; range, 0.07-0.98; |2 =
99.66] in eastern and southern Africa vs. 0.47 [95% CI, 0.38-
0.56; range, 0.31-0.76; I> = 88.44] in western and central
Africa, p = 0.02). These comparisons likely were limited by

udes more than one country from this region.

the far fewer number of studies from western and central
Africa.

3.2 | Meta-synthesis

The meta-synthesis included 40 studies, representing views
from 2683 participants in 10 countries (Table 2). The median
number of participants was 38 (IQR, 25-93; range, 15-230).
Participants ranged in age from 15 to 80 years.

Our detailed review of the qualitative manuscripts iden-
tified 24 second-order constructs, 11 third-order con-
structs and three third-order labels. Each third-order label
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Proportion of men with HIV with knowledge of status ~ Weight

Study and publication year Men with HIV aware of their status ~ Men with HIV with 95% CI (%)
Dokubo et al. 2014 118 379 ] 0.31[0.26, 0.36] 214
Lane et al. 2014 40 172 g 3 0.23[0.17, 0.30] 213
Ng'ang'a et al. 2014 73 193 B 0.38[0.31, 0.45] 2.13
Baltazar et al. 2015 18 71 - 0.25[0.15, 0.35) 2.09
Genberg et al. 2015 697 1271 | | 0.55[0.52, 0.58] 215
Hensen et al. 2015 54 125 B = 0.43[0.35, 0.52] 2.1
Kenyon et al. 2015 194 556 | | 0.35[0.31, 0.39] 2.15
Maman et al. 2015 250 457 3 0.55[0.50, 0.59] 215
Muraguri et al. 2015 49 144 - 0.34[0.26, 0.42] 212
Novitsky et al. 2015 18 178 E 0.66 [ 0.59, 0.73] 213
Iwuji et al. 2016 433 620 | | 0.70[0.66, 0.73] 215
Lippman et al. 2016 2750 5681 | ] 0.48[0.47, 0.50] 2.16
Maman et al. 2016 256 386 0.66[0.62, 0.71] 214
Nakanyala et al. 2016 4 99 0.41[0.32, 0.51] 2.10
Billioux et al. 2017 1323 1358 [ | 0.97[0.97, 0.98] 2.16
Grobler et al. 2017 504 1014 | 0.50[0.47, 0.53] 215
Hladik et al. 2017 16 79 —- 0.20[ 0.11, 0.29] 2.11
Lyons et al. 2017 29 219 ] 0.13[0.09, 0.18] 215
Rohr et al. 2017 264 482 | 0.55[0.50, 0.59] 2.15
Shanaube et al. 2017 2423 4138 || 0.59[0.57, 0.60] 2.16
Borgdorff et al. 2018 628 1659 [ | 0.38[0.36, 0.40] 216
Hakim et al. 2018 27 79 —— 0.34[0.24, 0.45) 2.09
Herce et al. 2018 4 22 —a— 0.18[0.02, 0.34] 1.99
Huerga et al. 2018 224 328 k3 0.68[0.63, 0.73] 214
Kufa et al. 2018 43 135 - 0.32[0.24, 0.40] 212
Lahuerta et al. 2018 8 79 E & 0.10[0.03, 0.17] 213
Novitsky et al. 2018 744 962 | | 0.77[0.75, 0.80] 2.15
Ramadhani et al. 2018 518 887 | 0.58 [ 0.55, 0.62] 2.15
Colombe et al. 2019 47 57 —- 0.82[0.73, 0.92] 2.09
Fogel et al. 2019 103 183 - 0.56 [ 0.49, 0.63] 212
Fonner et al. 2019 7 22 —— 0.32[0.12, 0.51] 1.92
Hakim et al. 2019 536 1633 [ | 0.33[0.31, 0.35] 2.16
Hansoti et al. 2019 178 302 g 3 0.59[0.53, 0.64] 2.14
Kharsany et al. 2019 1074 1936 | | 0.55[0.53, 0.58] 2.16
Lewis et al. 2019 570 922 [ | 0.62[0.59, 0.65] 2.15
Nuwagaba-Biribonwoha et al. 2019 82 906 | | 0.09 [ 0.07, 0.11] 2.16
Rhead et al. 2019 179 381 E 0.47 [0.42, 0.52] 214
Thin et al. 2019 1018 1329 | 0.77[0.74, 0.79] 2.16
Bhattacharjee et al. 2020 76 201 - 0.38[0.31, 0.45] 213
Burgos-Soto et al. 2020 90 105 E o 0.86[0.79, 0.92] 213
Conan et al. 2020 194 243 E 3 0.80[0.75, 0.85] 2.14
De Anda et al. 2020 85 483 [ | 0.18[0.14, 0.21] 215
Fearon et al. 2020 76 118 - 0.64[0.56, 0.73] 2.11
Marinda et al. 2020 808 1033 [ ] 0.78[0.76, 0.81] 2.16
Twahirwa Rwema et al. 2020 45 74 —— 0.61[0.50, 0.72] 2.08
Wirth et al. 2020 165 211 E 3 0.78[0.73, 0.84] 214
Young et al. 2020 84 190 - 0.44[0.37, 0.51] 213
Overall o 0.49[0.41, 0.58]

Heterogeneity: 12 = 0.08, I2 = 99.68%, H? = 314.03
Test of 6, = 6;: Q(46) = 14445.29, p = 0.00
Testof 8 =0:z=11.84, p=0.00

Random-effects DerSimonian—Laird model
Sorted by: yearpub

Figure 2. Forest plot of studies reporting data on proportion of men with HIV with knowledge of their status, listed in ascending order

of year of publication.

encompassed barriers to men’s care engagement, as well as
supportive factors, which allowed some men to engage in
care despite these barriers (Table A3).

33 |

Most studies described how men believed that engaging
in HIV care threatened their sense of social norms. Men

Theme 1: Perceived social norms

may feel uncomfortable in health facilities perceived to be
feminine spaces or that are staffed by women because, as
one South African man explained, “men are not comfortable
discussing their issues with women” [119] (p. 7). Moreover,
HIV testing was felt to be a woman’s responsibility because
‘men perceive their partners to be the ones that brought
infection in the family” [118] (p. 9). In addition, participants
described that HIV threatened men’s ideals of strength,
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Proportion of men with HIV aware of status who are on ART ~ Weight

Study and publication year Men with HIV on ART  Men with HIV who know their status with 95% CI (%)
Czaicki et al. 2014 94 605 0.16[ 0.13, 0.18] 2.39
Wafula et al. 2014 61 91 - 0.67[ 0.57, 0.77] 2.29
Ahonkhai et al. 2015 311 782 [ | 0.40[ 0.36, 0.43] 2.38
Baltazar et al. 2015 21 27 —— 0.78[ 0.62, 0.93] 214
Charurat et al. 2015 58 186 E & 0.31[ 0.25, 0.38] 235
Holland et al. 2016 9 20 —— 0.45[ 0.23, 0.67] 1.94
Jean et al. 2016 17 269 E 3 0.43[ 0.38, 0.49] 2.36
Lippman et al. 2016 971 2750 ] 0.35[ 0.34, 0.37] 2.39
Nakanyala et al. 2016 31 99 - 0.31[ 0.22, 0.40] 2.30
Abongomera et al. 2017 20 34 —— 0.59[ 0.42, 0.75] 21
Grobler et al. 2017 344 522 | | 0.66[ 0.62, 0.70] 2.38
Hayes et al. 2017 1941 4138 [ | 0.47 [ 0.45, 0.48] 2.39
Lyons et al. 2017 22 29 —— 0.76 [ 0.60, 0.91] 214
Mafigiri et al. 2017 3 43 I+ 0.07[-0.01, 0.15] 2.33
Huerga et al. 2018 107 158 S N 0.68[ 0.60, 0.75] 2.34
Novitsky et al. 2018 668 744 | 0.90[ 0.88, 0.92] 2.39
Ramadhani et al. 2018 136 369 = 0.37[ 0.32, 0.42] 237
Reynolds et al. 2018 24 25 E B 0.96[ 0.88, 1.04] 2.33
Barak et al. 2019 3238 478 | | 0.68[ 0.63, 0.72] 2.38
Brown et al. 2019 1075 1863 | | 0.58[ 0.55, 0.60] 2.39
Haachambwa et al. 2019 47 96 —- 0.49[ 0.39, 0.59] 2.28
Halle et al. 2019 36 56 —— 0.64[ 0.52, 0.77] 222
Hansoti et al. (1) 2019 104 222 E 3 0.47 [ 0.40, 0.53] 2.35
Hansoti et al. (2) 2019 69 131 - 0.53[ 0.44, 0.61] 2.31
Kagaayi et al. 2019 623 800 | | 0.78[ 0.75, 0.81] 2.39
Kharsany et al. 2019 773 1074 | ] 0.72[ 0.69, 0.75] 2.39
MacKellar et al. 2019 26 113 - 0.23[ 0.15, 0.31] 2.33
Manne-Goehler et al. 2019 222 475 l 3 0.47[ 0.42, 0.51] 2.37
Pulerwitz et al. 2019 38 48 —— 0.79[ 0.68, 0.91] 225
Rhead et al. 2019 138 179 E 3 0.77[ 0.71, 0.83] 2.35
Thin et al. 2019 788 1018 [ | 0.77[ 0.75, 0.80] 2.39
Bhattacharjee et al. 2020 65 76 - 0.86[ 0.78, 0.93] 2.33
Boyd et al. 2020 68898 202641 [ | 0.34[ 0.34, 0.34] 2.40
Burgos-Soto et al. 2020 77 79 | | 0.97[ 0.94, 1.01] 2.38
Chikandiwa et al. 2020 197 336 E 3 0.59[ 0.53, 0.64] 2.37
Conan et al. 2020 179 243 L 3 0.74[ 0.68, 0.79] 2.36
Crowell et al. 2020 72 396 [ | 0.18[ 0.14, 0.22] 2.38
Fearon et al. 2020 39 76 —— 0.51[ 0.40, 0.63] 2.26
Marinda et al. 2020 566 836 | | 0.68[ 0.65, 0.71] 2.39
Steiner et al. 2020 25 113 - 0.22[ 0.14, 0.30] 2.33
Twahirwa Rwema et al. 2020 44 45 | ] 0.98[ 0.93, 1.02] 2.38
Wirth et al. 2020 148 211 ‘W 0.70[ 0.64, 0.76) 235
Young et al. 2020 84 99 - 0.85[ 0.78, 0.92] 2.34
Overall > 0.58[ 0.51, 0.65]
Heterogeneity: T2 = 0.05, |2 = 99.59%, H? = 246.29
Test of 6, = 6;: Q(42) = 10344.34, p = 0.00
Testof 6 =0:z=16.23, p = 0.00

0 5 1

Random-effects DerSimonian—Laird model
Sorted by: published

Figure 3. Forest plot of studies reporting data on proportion of men with HIV on ART out of all men with HIV who know their status,

listed in ascending order of year of publication.

sexuality, livelihood, social standing and a fun lifestyle. HIV
was “‘the end of your fun, the end of your joy,” imposing
limitations on men’s sexual choices because women will “run
away” from a man who has HIV [192] (p. 6). Therefore,
it was better not to know one’s status. Participants also
shared how engaging in care would compete with men’s
ability to work - something that many participants in Cote
d’lvoire described as being what “defines a man,” giving
“social freedom...social status...and respect” [192] (p. 7). Men
worried that engaging in HIV care would take away from time
socializing with other men and “men activities,” leading them
to feel “left behind, weak and incapable of fully being a man”
[119] (p. 7).

However, many studies identified how some men were able
to draw on positive coping skills to facilitate engagement in
HIV care while still prioritizing their social roles. For exam-
ple, a man in Uganda reported that knowing his positive sta-
tus motivated him to “fight for my life” and “save money” in
order to provide for his children [132] (p. 1204). Drawing
on social support from other men was another coping strat-
egy used by some participants. One man who was frequently
ill shared how “my friends would advise me that why don’t
you go to a health facility such that you can be checked”
[136] (p. 781). Participants also coped by seeing themselves
as courageous and strong in the face of an HIV diagnosis. One
man described, “[I have] ARVs as treatment and therefore |
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Proportion of men on ART who are virally suppressed ~ Weight

Study and publication year Men on ART who are virally suppressed _Men with HIV on ART with 95% CI (%)
Hassan et al. 2014 42 54 —— 0.78[0.67, 0.89] 0.97
Kityo et al. 2014 379 468 = 0.81[0.77, 0.85] 1.53
Avong et al. 2015 207 248 E 3 0.83[0.79, 0.88] 1.46
Billioux et al. 2015 567 621 | | 0.91[0.89, 0.94] 1.59
Abah et al. 2016 174 196 E 3 0.89[0.84, 0.93] 1.47
Bock et al. 2016 138 160 E 0.86[0.81, 0.92] 1.41
Brooks et al. 2016 125 149 E = 0.84[0.78, 0.90] 137
Cherutich et al. 2016 52 72 —.— 0.72[0.62, 0.83] 1.03
Mekuria et al. 2016 217 235 | ] 0.92[0.89, 0.96] 154
Moyo et al. 2016 4976 5473 | 0.91[0.90, 0.92] 1.63
Nakanyala et al. 2016 19 24 —— 0.79[0.63, 0.95] 0.66
Nnambalirwa et al. 2016 3620 4315 | | 0.84[0.83, 0.85] 1.62
Billioux et al. 2017 666 750 | | 0.89[0.87, 0.91] 1.59
Bulage et al. 2017 23939 32203 | 0.74[0.74, 0.75] 1.63
Chimukangara et al. 2017 4 43 - 0.95[0.89, 1.02] 134
Cornell et al. 2017 14207 17019 | | 0.83[0.83, 0.84] 1.63
Grobler et al. 2017 294 341 » 0.86 [ 0.83, 0.90] 1.52
Huerga et al. 2017 146 171 E 3 0.85[0.80, 0.91] 1.41
Joram et al. 2017 229 532 E 3 0.43[0.39, 0.47) 1.49
Keshinro et al. 2017 99 13 - 0.88[0.82, 0.94] 1.36
Lyons et al. 2017 14 22 — 0.64[0.44, 0.84] 0.50
Petersen et al. 2017 1463 1691 | 0.87[0.85, 0.88] 1.61
Abah et al. 2018 3063 3965 | 0.77[0.76, 0.79] 1.62
Billioux et al. 2018 274 295 ] 0.93[0.90, 0.96] 1.56
Hailu et al. 2018 89 109 - 0.82[0.74, 0.89] 1.26
Hirasen et al. 2018 629 838 u 0.75[0.72, 0.78] 1.56
Joseph Davey et al. 2018 61793 75608 | 0.82[0.81, 0.82] 1.63
Kharsany et al. 2018 284 341 E 3 0.83[0.79, 0.87) 1.50
Kunzweiler et al. 2018 37 52 —a— 0.71[0.59, 0.83] 0.89
Mogosetsi et al. 2018 34 35 L 3 0.97[0.92, 1.03] 1.40
Novitsky et al. 2018 637 668 | | 0.95[0.94, 0.97] 1.61
Ramadhani et al. 2018 96 136 — 0.71[0.63, 0.78] 1.23
Riedel et al. 2018 127 136 - 0.93[0.89, 0.98] 1.49
Andronescu et al. 2019 24 35 —— 0.690.53, 0.84] 071
Chikandiwa et al. 2019 31 38 —— 0.82[0.69, 0.94] 0.89
Gumede et al. 2019 258 331 g 3 0.78[0.73, 0.82] 1.47
Gunda et al. 2019 42 51 —— 0.82[0.72, 0.93] 1.02
Haachambwa et al. 2019 36 49 —— 0.73[0.61, 0.86] 0.89
Hansoti et al. 2019 101 236 - 0.43[0.36, 0.49] 1.34
Hayes et al. 2019 179 330 R 3 0.540.49, 0.60] 1.41
Kiweewa et al. 2019 793 874 | | 0.91[0.89, 0.93] 1.60
Liégeois et al. 2019 361 442 » 0.82(0.78, 0.85] 152
Mbengue et al. 2019 53 100 —— 0.53[0.43, 0.63] 1.07
Meshesha et al. 2019 99 150 - 0.66 [ 0.58, 0.74] 1.24
Mokhele et al. 2019 499 950 | ] 0.53[0.49, 0.56] 1.55
Ndagijimana et al. 2019 135 165 - 0.82[0.76, 0.88] 1.37
Nsanzimana et al. 2019 522 657 n 0.79[0.76, 0.83] 1.55
Omooja et al. 2019 474 521 || 0.91[0.89, 0.93] 1.58
Thin et al. 2019 724 788 | 0.92[0.90, 0.94] 1.60
Umar et al. 2019 47 89 —— 0.53[0.42, 0.63] 1.02
Barnabas et al. 2020 120 221 - 0.54[0.48, 0.61] 132
Burgos-Soto et al. 2020 62 72 —— 0.86[0.78, 0.94] 1.21
Conan et al. 2020 151 231 - 0.65[0.59, 0.72) 1.35
Desta et al. 2020 4634 6659 | 0.70[ 0.68, 0.71] 162
Dorward et al. 2020 1049 124 | | 0.93[0.92, 0.95] 1.61
Fearon et al. 2020 29 39 —a— 0.74[0.61, 0.88] 0.80
Fentie Wendie et al. 2020 140 171 0.82[0.76, 0.88] 1.38
Foley et al. 2020 182 212 E 3 0.86[0.81, 0.91] 1.46
Gumede et al. 2020 27 46 —a— 0.59[0.44, 0.73] 077
Gupta-Wright et al. 2020 161 258 - 0.62[0.56, 0.68] 137
Hermans et al. 2020 26317 33900 | | 0.78[0.77, 0.78) 1.63
Hirasen et al. 2020 278 335 = 0.83[0.79, 0.87] 1.50
Maina et al. 2020 79 157 —— 0.50[0.42, 0.58] 1.22
Marinda et al. 2020 384 467 0.82[0.79, 0.86] 153
Merrill et al. 2020 66 111 —— 0.590.50, 0.69) 112
Mshweshwe-Pakela et al. 2020 123 159 - 0.77[0.71, 0.84] 1.32
Nega et al. 2020 105 126 - 0.83[0.77, 0.90] 132
Negash et al. 2020 11 131 - 0.85[0.79, 0.91] 135
Ondoa et al. 2020 855 987 | | 0.87[0.85, 0.89) 1.59
Ross et al. 2020 3898 4289 | 0.91[0.90, 0.92] 1.63
Ssemwanga et al. 2020 169 182 =» 0.93[0.89, 0.97] 1.52
Twahirwa Rwema et al. 2020 33 44 —.— 0.75[0.62, 0.88] 0.86
Villa et al. 2020 34 87 —— 0.39[0.29, 0.49) 1.03
Wirth et al. 2020 142 148 | | 0.96[0.93, 0.99] 155
Overall [] 0.79(0.77, 0.81]

Heterogeneity: 12 = 0.00, I = 98.64%, H? = 73.44
Test of 6, = 6: Q(73) = 5361.39, p = 0.00
Testof 8 = =90.11, p=0.00

Random-effects DerSimonian—Laird model
Sorted by: published

Figure 4. Forest plot of studies reporting data on proportion of men on ART who were virally suppressed out of all men with HIV on
ART, listed in ascending order of year of publication.
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have no reason to be afraid.” [132] (p. 1207). Emphasizing his
strong appearance, a fisherman in Uganda said, ‘I tell the peo-
ple around that | am HIV infected...| show off because | look
good” [132] (p. 1203).

34 |

Numerous structural and social challenges related to the
health system were described as barriers to accessing care.
Social challenges included the experience or anticipation of
poor treatment from providers with stigma towards people
with HIV. One man shared his experience that “when [hospital
staff] discover it is HIV, they give you a weird look....the staff
laughs” [137] (p. 5). MSM described experiencing or antici-
pating stigma regardless of what their serostatus might be;
as one MSM participant in Kenya said, “If | went to a health
facility the moment | meet you | can tell how homophobic
you are” [120] (p. 100). Other disincentives to seeking care
were that participants doubted their HIV test results (“some-
times the person who does the test can be wrong” [137]
(p. 6) ) or believed that there is no effective treatment for
HIV. Structural challenges included men’s concern about lack-
ing privacy due to clinics’ physical layouts and procedures,
such as a bench reserved for patients with HIV [137] (p. 7).
Participants were also disincentivized to seek care at under-
resourced clinics experiencing clinician shortages or medica-
tion or test kit stockouts. A man with HIV in Céte d’lvoire
described that “...when there’s no medication...| am discour-
aged” [137] (p. 8).

On the other hand, men described how strategies to mit-
igate these challenges did help them to access care. Conve-
nient access to health facilities helped accommodate men'’s
work schedules, such as one man’s suggestion for facilities
that “operate 24 hours” [194] (p. 14). Self-testing and home-
testing were identified as quick and confidential ways for men
to avoid having to return for follow-up visits if their testing
returned negative. One man in Tanzania described how self-
testing allowed him to avoid stigma because “none sees me
while | test” [122] (p. 5). In addition to strategies promot-
ing initial care engagement, personal support from providers
and personally experiencing the effectiveness of ART helped
to facilitate ongoing engagement in care. A man with HIV in
South Africa described, “I believe that this treatment is good
because...| look healthy and my body has recovered compared
to last year” [128] (p. 279). One Ghanaian MSM participant
related how a nurse ‘called me often and even when | am
unable to go to the clinic, she'd get my medication for me and
then I'll go collect it at her house” [129] (p. 834).

Theme 2: Health system challenges

35 |

Men explained how “the illness finds us in poverty” [136] (p.
780), making it challenging to overcome economic challenges
associated with transport costs and medical expenses. A man
in Cote d’lvoire shared that men may opt for traditional heal-
ers because they “if they go to the hospital, the costs will be
exorbitant” [137] (p. 8). Participants described the opportunity
costs of engaging in HIV care, because such activities com-
pete with the substantial time and energy needed for seeking
employment and food [136] (p. 780).

Theme 3: Poverty

However, strategies that made care more affordable helped
offset these economic challenges. Specifically, home-testing
and self-testing allowed men to avoid travelling and waiting
in line. Some men also perceived self-testing kits to be less
expensive because “in private hospitals, you must pay to be
tested” [122] (p. 5).

4 | DISCUSSION

In this systematic review of 168 studies conducted in a wide
range of settings across sub-Saharan Africa, we found that
health and social welfare systems have failed to achieve the
UNAIDS 95-95-95 goals for men. Our meta-analysis, combin-
ing data from 2009 (or prior) to 2020, showed that in aggre-
gate over this time period, men have been behind in testing
and treatment. Studies including only MSM found lower pro-
portions in their knowledge of status and viral suppression as
compared to the proportions for these goals in studies includ-
ing all men. In studies comparing men and women, we found
that men have had lower knowledge of HIV status and rates
on ART, and slightly lower rates of viral suppression.

Our finding of lower proportions of men earlier in the care
continuum contrasts with 2020 UNAIDS estimates from east-
ern and southern Africa [5], despite the fact that most studies
in our meta-analysis are from this region. It is more consis-
tent with UNAIDS estimates from western and central Africa,
showing that men have fallen behind especially in knowledge
of status. We observed a lower rate of being on ART in west-
ern and central Africa as compared to eastern and southern
Africa, whereas 2020 UNAIDS estimates found these rates
to be comparable. These discrepancies may be explained by
the fact that our meta-analysis includes data over an extended
time period of time, in contrast to a yearly estimate. They also
may be explained by the marked heterogeneity in our studies.
Lastly, the lack of statistically significant differences by region
for knowledge of status and viral suppression, as predicted by
current UNAIDS estimates, may be due to our small number
of studies from western and central Africa.

Our findings regarding MSM support research showing that
health systems in sub-Saharan Africa inadequately engage
MSM in achieving the 95-95-95 goals [7,201]. A recent meta-
analysis on HIV testing and treatment among MSM in sub-
Saharan Africa similarly found that only 19% MSM with HIV
knew their status, 60% of those MSM were on ART and 76%
of those on ART achieved viral suppression - lower rates com-
pared with the general population of all men [7]. There is
an urgent need to better reach MSM, particularly as MSM
are estimated to have a three-fold greater prevalence of HIV
compared with heterosexual men in sub-Saharan Africa [202].
Complementing these findings, our meta-synthesis identified
unique barriers to care engagement for MSM. Intersecting
stigmas attached to HIV and sexual minority status [127],
consistent with prior research [203,204], remain major chal-
lenges. Despite efforts to better reach MSM [205], there is
an ongoing need for structural interventions to address large-
scale social forces beyond health systems.

In addition, we found that study setting, facility, age,
employment status and migration status vary significantly
among studies. More research is needed to focus on certain
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Figure 5. Conceptual model of men’s engagement in the HIV care continuum.

sub-populations of men to understand where resources
may be best utilized. For example, studies have noted the
difficulty of engaging men in communities with substantial
mobility [163,206,207]. At the same time, our meta-synthesis
revealed important areas of overlap among factors influencing
engagement in HIV care for all men, suggesting opportuni-
ties for scalable interventions. Testing at venues telecasting
football games [195], incentive-based testing [193], self-
and home testing [15], and outreach at bars and churches
[124,195] may help address the need for more men with
HIV to know their status by incentivizing testing and bringing
it to where men are in the community. Men-only ART refill
groups [191], expanded clinic opening hours [115], and social
and livelihood interventions [208,209] may address common
concerns about stigma and the inconveniences and costs
of care, helping more men with HIV to be on treatment.
Gender-transformative initiatives may also have an important
role in helping men to reframe limiting norms and improve
their testing and treatment outcomes [119].

Figure 5 depicts the conceptual model emerging from an
integration of our quantitative and qualitative findings, draw-
ing upon the framework of risk perception. For some men,
the perceived risks of engaging in HIV care are substantial
and influenced by perceived threats to their social role and
economic wellbeing, as well as perceived threats within the
health system. For other men - or for the same men at dif-
ferent points in time - these threats were mitigated by sup-
portive factors, allowing the benefits of engaging in care to
outweigh perceived risks. Supportive factors could facilitate
initial care engagement (e.g. existing coping skills and social
support, affordable and accessible care) as well as reinforce
ongoing care engagement (e.g. strengthened coping skills and
social support, positive experiences and trust in the health
system). Coping is the process by which individuals manage
their response to stressors [210,211], and it encompasses
both emotional coping strategies, such as feeling resilient, and
problem-focused coping strategies, such as turning to others
for support [212,213]. Positive coping strategies, both emo-

tional and problem-focused, have been shown to promote
treatment decisions for persons with HIV [14,214]. It is also
possible that some individuals already in care may be encour-
aged to stay in care by experiencing or observing its benefits,
such as a man who described recovering his physical health
after being on treatment [128] (p. 279) or one who received
invaluable treatment support from a nurse [129] (p. 834).
Lastly, research has identified subgroups of patients with per-
sonal characteristics (e.g. younger men) that predispose them
to progress more successfully through the care continuum
[215,216].

Our findings should be interpreted in light of some limita-
tions. First, our meta-analysis combined data over time from
research studies rather than presenting annual data from pro-
grammatic surveillance. Therefore, our aggregate results are
not directly comparable to annually updated surveillance data.
Additionally, they may mask changes over this time period, in
which there have been advances in HIV care. However, there
may be advantages to our approach in that we included only
research data rather than also estimates from modelling. It is
also possible that our inclusion of some smaller studies may
have captured important gaps throughout these regions that
may be missed by larger population-scale surveillance. Second,
we found that the pooled estimates were characterized by a
high degree of heterogeneity. However, this finding was not
unexpected (and was consistent with heterogeneity estimates
obtained in other recently published meta-analyses), given
that we had purposefully included a wide range of studies
conducted in different settings. Third, we noted variation in
measurement of the 95-95-95 goals, including in viral load
thresholds. While the majority of studies used 1000 copies/ml
as the threshold, the use of thresholds as high as 5000
copies/ml (or as low as 20 copies/ml) may over-estimate (or
under-estimate) viral suppression in those studies. In addition,
self-report bias could have affected our pooled estimates of
the first and second goals. Variation in outcome measure-
ment will continue to hamper efforts to generate reliable
estimates of men’s engagement in the HIV care continuum
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and, therefore, efforts to develop scalable interventions to
enhance HIV-related outcomes in this population. We have
found limited discussion of these issues in the literature
[9,217], and our finding highlights the need for harmonization
of measurements across settings. Fourth, a majority of the
screened studies did not meet our inclusion criteria. We
found that the most common reasons for exclusion related
to a lack of sex disaggregated data or outcomes that differed
from the UNAIDS 95-95-95 goals, for example linkage to care
but not being on ART. Despite our efforts to contact authors
for additional data where possible, our results cannot account
for data not included in the original manuscripts. Fifth, while
we did not restrict inclusion to studies of cisgender men,
there were very few studies that contained explicit speci-
fication. One included study explicitly included transgender
men and one explicitly excluded transgender men. Thus, our
review identifies this important gap in the literature. Lastly,
we limited our search to PubMed and Embase for the meta-
synthesis given we anticipated that most qualitative studies
would be in these biomedical and public health databases;
however, it is possible that these searches missed relevant
literature outside of these fields.

5 | CONCLUSIONS

Men in sub-Saharan Africa are behind in HIV testing and
treatment, and MSM remain particularly vulnerable through-
out the care continuum. Interventions that address men'’s per-
ceived risks of care engagement by positively reframing liv-
ing with HIV, providing social support, improving trust in and
accessibility of the health system, and providing affordable
care are needed to meet UNAIDS goals across sub-Saharan
Africa.
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APPENDICES A

1.1 | SEARCH TERMS USED IN PUBMED AND
EMBASE

PubMed

(“HIV Infections”[Mesh] OR HIV[tiab])

AND

(“HIV testing’[tiab] OR “diagnosis” [MeSH Major Topic] OR
“hiv status’[tiab] OR antiretroviral[tiab] OR HAART[tiab] OR
ART[tiab] OR CART[tiab]) OR “HIV treatment” [tiab] OR “link-
age to care’[tiab] OR “access to care’[tiab] OR “treatment
access’[tiab]) OR adherence[tiab] OR “loss to follow up’[tiab]
OR “viral suppression’[tiab] OR undetectable[tiab] OR “viral
load”[tiab] OR “Viral Load’[Mesh] OR “treatment failure’[tiab]
OR “virologic failure’[tiab] OR “90 90 90’[tiab] OR “care
cascade’[tiab] OR ‘“cascade of care’[tiab] OR ‘“care contin-
uum’[tiab] OR “continuum of care”[tiab] OR “fast track’[tiab])

AND

(“Africa South of the Sahara’[Mesh] OR africaltiab] OR
Cameroon[tiab] OR Central African Republic[tiab] OR
Chad[tiab] OR Congo[tiab] OR Equatorial Guinea[tiab]
OR  Gabon[tiab] OR  Burundi[tiab] OR  Dijibouti[tiab]
OR  Eritrea[tiab] OR Ethiopia[tiab] OR Kenya[tiab] OR
Rwanda[tiab] OR  Somalialtiab] OR  Sudan[tiab] OR
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OR  Ugandaltiab]
OR Lesotho[tiab]

OR  Angola[tiab] OR
OR Malawi[tiab] OR

Tanzania[tiab]
Botswana(tiab]
Mozambique[tiab] OR Namibia[tiab] OR South Africa[tiab]
OR Swaziland[tiab] OR Zambia[tiab] OR Zimbabwe[tiab] OR
Benin[tiab] OR Burkina Faso[tiab] OR Cape Verde[tiab] OR
Cote d’lvoire[tiab] OR Ivory Coast[tiab] OR Gambia[tiab]
]
[
]

OR Ghanaltiab] OR Guinealtiab] OR Guinea-Bissaul[tiab] OR
Liberia[tiab] OR Mali[tiab] OR Mauritania[tiab] OR Niger([tiab]
OR Nigeria[tiab] OR Senegalltiab] OR Sierra Leone[tiab] OR
Togoltiab])

AND

(“2014/01/01"[PDAT] : “3000/12/31"[PDAT])

NOT

(Letter[pt] OR Editorial[pt] OR Review[pt] OR News[pt] OR
Meta-Analysis[pt] OR Guideline[pt])

EMBASE

(‘human immunodeficiency virus infection/exp OR ‘human
immunodeficiency virus infection’:ti,ab OR ‘human immunode-
ficiency virus infection’/mj)

AND

(‘HIV testing’:ti,ab OR ‘diagnosis/mj OR ‘hiv status’:tiab OR
antiretroviralitiab OR haart:tiab OR art:tiab OR cart:ti,ab
OR 'hiv treatment’:tiab OR ‘linkage to care’:tiab OR ‘access

to care’:tiab OR ‘treatment access’:tiab OR ‘adherence’ti,ab
OR ‘loss to follow up”tiab OR ‘viral suppressiontiab OR
‘undetectable’:ti,ab OR ‘viral loadti,ab OR ‘viral load/mj OR
‘treatment failure’:ti,ab OR ‘virologic failure’:tiab OR ‘90-90-
90":ti,ab OR ‘care cascade’:ti,ab OR ‘cascade of care’:ti,ab OR
‘care continuum’:tiab OR ‘continuum of care’:tiab OR ‘fast

track’:ti,ab)

AND

(‘africa’/exp OR ‘africa’:ti,ab)

NOT

(letteritpt OR ‘editorial:itpt OR ‘review:itpt OR
‘meta  analysistitpt  OR  ‘news:itpt OR  ‘guideline”:
it,pt)

AND

[embase]/lim NOT ([embasel/lim AND [medline]/lim)

AND

(2014:py OR 2015:py OR 2016:py OR 2017:py OR
2018:py OR 2019:py)

12 |
GOALS

DEFINITIONS OF THE UNAIDS 95-95-95

Table A1l. Definition of numerator and denominator of each UNAIDS 95-95-95 goal

Numerator

Denominator

First 95-95-95 goal

Second 95-95-95 goal

Third 95-95-95 goal
suppressed

Persons with HIV aware of their serostatus
Persons with HIV on antiretroviral therapy
Persons with HIV on antiretroviral therapy and virally

Persons with HIV
Persons with HIV aware of their serostatus
Persons with HIV on antiretroviral therapy
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1.3 | FOREST PLOTS COMPARING MEN AND
WOMEN FOR EACH OF THE UNAIDS 95-95-95
GOALS

Figures A1-Al6

Proportion of people with HIV with knowledge of status ~ Weight

Persons with HIV aware of their status _Persons with HIV with 95% CI (%)
Data on men with HIV
Ng'anga et al. 73 193 E 0.38[0.31, 0.45] 1.46
Dokubo et al. 18 379 ] 0.31[0.26, 0.36] 148
Novitsky et al. 18 178 3 0.66[0.59, 0.73] 1.46
Kenyon et al. 194 556 | 0.35[0.31, 0.39] 148
Maman et al. 250 457 = 0.55[0.50, 0.59] 148
Genberg et al. 697 1271 | 0.55[0.52, 0.58] 1.49
Nakanyala et al 41 929 i 0.41[0.32, 0.51] 1.43
Lippman et al. 2750 5681 | | 0.48[0.47, 0.50] 149
Maman et al. 256 386 ] 0.66(0.62, 0.71] 1.48
Iwuji et al. 433 620 ] 0.70[0.66, 0.73] 148
Billioux et al. 1323 1358 | 0.97[0.97, 0.98] 1.49
Lyons etal. 29 219 » 0.13[0.09, 0.18] 148
Grobler et al. 504 1014 | | 0.50(0.47, 0.53) 1.49
Rohr et al. 264 482 » 0.55[0.50, 0.59] 1.48
Shanaube et al. 2423 4138 | | 0.59[0.57, 0.60] 149
Novitsky et al. 744 962 | | 0.77[0.75, 0.80] 1.49
Kufa et al 43 135 - 0.32[0.24, 0.40] 145
Huerga et al. 224 328 = 0.68(0.63, 0.73] 1.48
Herce et al. 4 22 —— 0.18[0.02, 0.34] 133
Borgdorf et al. 628 1659 | 0.38(0.36, 0.40] 149
Colombe et al. 47 57 —a 0.82[0.73, 0.92] 143
Lewis et al 570 922 | 062[0.59, 0.65] 149
Hakim et al. 536 1633 | 0.33[0.31, 0.35] 1.49
Hansoti et al. 178 302 : 3 059[0.53, 0.64] 147
Nuwagaba-Biribonwoha et al. 82 906 | | 0.09[0.07, 0.11) 1.49
Kharsany et al. 1074 1936 | | 0.55[0.53, 0.58] 149
Thin etal. 1018 1329 | 0.77[0.74, 0.79) 149
Fonner etal. 7 22 —a— 0.32[0.12, 0.51] 127
Burgos-Soto et al. LY 105 E 3 0.86[0.79, 0.92] 146
Conan etal. 194 243 = 0.80(0.75, 0.85) 1.48
De Anda et al. 85 483 || 0.18[0.14, 0.21] 1.49
Marinda et al. 808 1033 | 0.78[0.76, 0.81) 149
Wirth et al. 165 211 E 3 0.78[0.73, 0.84] 147
Young et al. 84 190 = 0.44[0.37, 0.51] 146
Heterogeneity: T¢ = 0.08, I = 99.76%, H? = 414.52 L 2 0.53[0.44, 0.63]

Test of 6, = 6; Q(33) = 13679.29, p = 0.00

Data on women with HIV/

Ng'ang'a et al. 232 455 L 0.51[0.46, 0.56] 148
Dokubo et al. 385 797 | 0.48[0.45, 0.52) 1.48
Novitsky et al. 391 520 | | 075[0.71, 0.79] 148
Kenyon et al 435 938 | | 0.46[0.43, 0.50] 149
Maman et al. 616 1000 | 0.62[0.59, 0.65] 149
Genberg et al. 1425 2211 | | 0.64[0.62, 0.66] 149
Nakanyala et al 252 362 = 0.70[0.65, 0.74] 148
Lippman et al. 7525 9941 | 0.76[0.75, 0.77) 149
Maman et al. 675 827 || 0.82[0.79, 0.84] 149
Iwuji et al. 1542 1949 | | 079[0.77, 0.81] 149
Billioux et al. 2254 2308 | | 0.98[0.97, 0.98] 149
Lyons etal. 22 40 —— 0.55[0.40, 0.70] 134
Grobler et al. 1833 2955 | 0.62[0.60, 0.64] 149
Rohr et al. 308 564 L 0.55[0.51, 0.59] 148
Shanaube et al. 5309 8702 | 0.61[0.60, 0.62] 149
Novitsky et al. 2251 2643 | | 0.85[0.84, 0.87] 149
Kufa etal. 86 153 - 0.56[0.48, 0.64] 145
Huerga etal. 834 1056 | | 079077, 0.81] 149
Herce et al. 43 118 - 0.36[0.28, 0.45] 1.44
Borgdorff et al. 1603 1951 | | 0.82[0.80, 0.84] 149
Colombe et al. 9 118 - 0.79[0.71, 0.86] 1.46
Lewis et al. 2182 2948 | | 0.74[0.72, 0.76] 1.49
Hakim et al. 1235 3128 | | 0.39[0.38, 0.41] 149
Hansoti et al. 399 509 u 0.78[0.75, 0.82] 148
Nuwagaba-Biribonwoha et al. 166 1290 | | 0.13[0.11, 0.15] 149
Kharsany et al. 4015 5903 | | 0.68[0.67, 0.69] 149
Thin et al. 2177 2502 | | 0.84[0.83, 0.85] 1.49
Fonner et al. 14 34 —— 0.41[0.25, 0.58] 132
Burgos-Soto et al. 173 200 ] 0.87[0.82, 0.91] 148
Conan et al. 377 410 | | 0.92[0.89, 0.95] 149
De Anda et al. 123 653 | | 0.19[0.16, 0.22) 1.49
Marinda et al. 2014 2267 | | 0.89[0.87, 0.90] 149
Wirth et al 518 594 | 0.87[0.85, 0.90] 149
Young et al. 230 446 = 0.52[0.47, 0.56] 1.48
Heterogeneity: 2 = 0.04, 12 = 99.79%, H2 = 482.93 < 0.66[0.59, 0.73]

Test of 6, = 6;: Q(33) = 15936.64, p = 0.00

Overall ¢ 0.59[0.54, 0.65]
Heterogeneity: 12 = 0.05, I? = 99.79%, H? = 471.54
Test of 6,= B Q(67) = 31593.07, p = 0.00

Test of group differences: Q,(1) = 4.12, p = 0.04

Random-effects DerSimonian-Laird model
Sorted by: yearpub

Figure Al. Forest plot comparing proportions of men and women with awareness of positive HIV status, including only studies reporting
these data for both men and women (N=34 studies).

42


http://onlinelibrary.wiley.com/doi/10.1002/jia2.25889/full
https://doi.org/10.1002/jia2.25889

Nardell MF et al. Journal of the International AIDS Society 2022, 25:25889
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25889/full | https://doi.org/10.1002/jia2.25889

Proportion of people with HIV aware of status who are on ART  Weight

Persons on ART _ Persons with HIV aware of their status with 95% Cl (%)
Data on men with HIV
Czaicki et al. 9 605 || 0.46[ 0.13, 0.18] 1.46
Wafula et al. 61 91 —- 0.67[ 0.57, 0.77) 1.39
Ahonkhai et al. 311 782 || 0.40[ 0.36, 0.43] 1.46
Nakanyala et al. 31 99 —- 0.31[ 0.22, 0.40] 1.40
Lippman et al. 971 2750 | | 0.35[ 0.34, 0.37] 147
Jean etal. 17 269 g 3 0.43[ 0.38, 0.49] 1.44
Holland et al. 9 20 —a— 0.45[ 0.23, 0.67] 113
Mafigiri et al. 3 43 E 0.07[-0.01, 0.15] 1.42
Hayes et al. 1941 4138 | 0.47[ 0.45, 0.48] 147
Abongomera et al. 20 34 —— 0.59[ 0.42, 0.75] 1.25
Grobler et al. 344 522 | § 0.66 [ 0.62, 0.70] 1.45
Lyons et al. 22 29 —— 0.76 [ 0.60, 0.91] 1.27
Kharsany et al. 341 1014 | | 0.34[ 031, 037] 1.46
Huerga et al. 107 158 - 0.68[ 0.60, 0.75] 142
Novitsky et al. 668 744 | | 0.90[ 0.88, 0.92] 147
Hansoti et al. (1) 104 222 E 3 0.47[ 0.40, 053] 143
Hansoti et al. (2) 69 131 - 0.53[ 0.4, 0.61] 1.40
Brown et al. 1075 1863 | | 0.58[ 0.55, 0.60] 147
Barak et al. 323 478 » 0.68[ 0.63, 0.72] 145
Haachambwa et al. 47 96 - 0.49[ 0.39, 0.59] 1.38
Halle et al. 36 56 —— 0.64[ 0.52, 0.77] 1.33
Kharsany et al. 773 1074 | | 0.72[ 0.69, 0.75] 1.46
MacKellar et al. 26 113 -u 0.23[ 0.15, 0.31] 1.42
Pulerwitz et al. 38 48 —— 0.79[ 0.68, 0.91] 1.35
Thin et al. 788 1018 | | 0.77[ 0.75, 0.80] 1.46
Kagaayi et al. 623 800 | 0.78[ 075, 0.81] 1.46
Manne-Goehler et al. 222 475 ] 0.47[ 0.42, 051] 145
Burgos-Soto et al. 77 79 | | 0.97[ 094, 1.01] 1.46
Conan etal. 179 243 E 3 0.74[ 068, 0.79] 1.44
Marinda et al. 566 836 | | 0.68[ 0.65, 0.71] 1.46
Steiner et al 25 13 - 0.22[ 0.14, 0.30] 1.42
Wirth et al. 148 211 E 3 0.70 [ 0.64, 0.76] 143
Young et al. 84 99 3 0.85[ 0.78, 0.92] 1.42
Crowell et al. 72 396 | 0.18[ 0.14, 0.22] 1.46
Boyd et al. 68898 202641 | 0.34[ 0.34, 0.34] 147
Heterogeneity: T2 = 0.05, I2 = 99.62%, H? = 261.99 < 0.54[ 0.47, 0.62]

Testof 8, =

: Q(34) = 8907.50, p = 0.00

Data on women with HIV

Czaicki et al. 167 680 [ | 0.25[ 0.21, 0.28] 1.46
Watula et al. 179 272 E 3 0.66[ 0.60, 0.71] 1.44
Ahonkhai et al. 780 1714 | 0.46 [ 0.43, 0.48] 1.46
Nakanyala et al. 212 362 = 0.59[ 0.53, 0.64] 145
Lippman et al. 4628 7525 | | 0.62[ 0.60, 0.63] 1.47
Jean etal. 317 605 | | 0.52[ 0.48, 0.56] 1.46
Holland et al 91 107 E 3 0.85[ 0.78, 0.92] 143
Mafigiri et al. 31 109 - 0.28[ 0.20, 0.37] 1.41
Hayes et al. 4308 8702 | | 0.50 [ 0.48, 0.51] 147
Abongomera et al. 54 102 - 0.53[ 0.43, 0.63] 1.39
Grobler etal. 1254 1845 n 0.68[ 0.66, 0.70] 147
Lyons et al. 15 22 —— 0.68[ 0.49, 0.88] 1.18
Kharsany et al. 1251 2955 | | 0.42[ 0.41, 0.44] 147
Huerga et al. 588 834 | 0.71[ 067, 0.74] 1.46
Novitsky et al. 1949 2251 | 0.87[ 0.85, 0.88] 1.47
Hansoti et al. (1) 212 363 = 0.58[ 053, 0.63] 145
Hansoti et al. (2) 102 185 R 3 0.55[ 0.48, 0.62] 142
Brown et al. 2383 3820 n 0.62[ 0.61, 0.64] 147
Barak et al. 388 505 | | 0.77[ 0.73, 0.81] 1.46
Haachambwa et al. 76 143 - 0.53[ 0.45, 0.61] 1.41
Halle et al 40 53 —— 0.75[ 0.64, 0.87] 1.35
Kharsany et al. 2994 4015 | | 0.75[ 0.73, 0.76] 1.47
MacKellar et al. 122 323 = 0.38[ 032, 0.43] 1.44
Pulerwitz et al. 86 122 - 0.70 [ 0.62, 0.79] 141
Thin et al. 1850 2177 | 0.85[ 0.83, 0.86] 147
Kagaayi et al. 797 940 | | 0.85[ 0.82, 0.87] 147
Manne-Goehler et al. 251 560 ] 0.45[ 0.41, 0.49] 145
Burgos-Soto et al 158 159 | 0.99[ 098, 1.01] 147
Conan etal. 364 410 | | 0.89[ 0.86, 0.92] 1.46
Marinda et al. 1681 2325 | 0.72[ 0.70, 0.74] 147
Steiner et al. 122 323 = 0.38[ 032, 0.43] 1.44
Wirth et al. 449 594 | | 0.76 [ 0.72, 0.79] 1.46
Young et al. 230 286 3 0.80[ 0.76, 0.85] 1.45
Crowell etal. 99 576 | 0.17[ 0.14, 0.20] 1.46
Boyd et al. 125000 204918 | | 0.61[ 0.61, 0.61] 1.47
Heterogeneity: T2 = 0.02, I = 99.66%, H? = 293.11 ¢ 0.62[ 057, 0.67]

Test of 6, = 8: Q(34) = 9965.63, p = 0.00

Overall * 0.58[ 0.53, 0.63]
Heterogeneity: T = 0.04, I2 = 99.88%, H2 = 806.32
Test of 6, = 0 Q(69) = 55636.00, p = 0.00

Test of group differences: Q,(1) = 2.83, p = 0.09

Random-effects DerSimonian-Laird model
Sorted by: published

Figure A2. Forest plot comparing proportions of men and women on ART of those who are aware of their positive status, including only
studies reporting these data for both men and women (N=35 studies).
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Proportion of people on ART who are virally suppressed ~ Weight
Study Persons on ART who are virally suppressed  Persons with HIV on ART with 95% CI (%)
Data on men on ART

Hassan et al. 42 54 —— 0.78[0.67, 0.89] 0.45
Kityo et al. 379 468 L 0.81[0.77, 0.85] 0.77
Avong et al. 207 248 k3 0.83[0.79, 0.88] 0.73
Billioux et al. 567 621 | | 0.91[0.89, 0.94] 0.81
Abah et al. 174 196 E 3 0.89[0.84, 0.93] 0.74
Bock et al. 138 160 - 0.86[0.81, 0.92] 0.70
Brooks et al. 125 149 - 0.84[0.78, 0.90] 0.67
Cherutich et al. 52 72 —— 0.72[0.62, 0.83] 0.48
Mekuria et al. 217 2835 = 0.92[0.89, 0.96] 078
Moyo et al. 4976 5473 ] 0.91[0.90, 0.92] 0.84
Nakanyala et al. 19 24 —— 0.79[0.63, 0.95] 0.29
Nnambalirwa et al. 3620 4315 [ | 0.84[0.83, 0.85] 0.83
Keshinro et al. 99 13 - 0.88[0.82, 0.94] 0.67
Billioux et al. 666 750 | | 0.89[0.87, 0.91] 0.81
Bulage et al. 23939 32203 [ | 0.74[0.74, 0.75] 0.84
Chimukangara et al. 41 43 - 0.95[0.89, 1.02] 0.66
Cornell et al. 14207 17019 [ ] 0.83[0.83, 0.84] 0.84
Grobler et al. 294 341 = 0.86[0.83, 0.90] 077
Huerga et al. 146 171 E 3 0.85[0.80, 0.91] 0.70
Joram et al. 229 532 k3 0.43[0.39, 0.47] 0.75
Lyons et al. 14 22 —_— 0.64 [ 0.44, 0.84] 0.22
Petersen et al. 1463 1691 | | 0.87[0.85, 0.88] 0.83
Abah et al. 3063 3965 [ | 0.77[0.76, 0.79] 0.83
Billioux et al. 274 295 [ | 0.93[0.90, 0.96] 0.79
Hailu et al. 89 109 — 0.82[0.74, 0.89] 0.61
Hirasen et al. 629 838 | | 0.75[0.72, 0.78] 0.79
Joseph Davey et al. 61793 75608 | | 0.82[0.81, 0.82] 0.84
Kharsany et al. 284 341 E 3 0.83[0.79, 0.87] 0.76
Mogosetsi et al. 34 35 - 0.97[0.92, 1.03] 0.69
Novitsky et al. 637 668 ] 0.95[0.94, 0.97] 0.83
Riedel et al. 127 136 k3 0.93[0.89, 0.98] 0.75
Andronescu et al. 24 35 —— 0.69[0.53, 0.84] 0.31
Gunda et al. 42 51 —— 0.82[0.72, 0.93] 047
Kiweewa et al. 793 874 [ | 0.91[0.89, 0.93] 0.82
Liégeois et al. 361 442 l ] 0.82[0.78, 0.85] 0.77
Mbengue et al. 53 100 —— 0.53[0.43, 0.63] 0.50
Ndagijimana et al. 135 165 - 0.82[0.76, 0.88] 0.67
Nsanzimana et al. 522 657 n 0.79[0.76, 0.83] 0.79
Umar et al. 47 89 —— 0.53[0.42, 0.63] 0.48
Gumede et al. 258 331 E 3 0.78[0.73, 0.82] 0.74
Haachambwa et al. 36 49 —a— 0.73[0.61, 0.86] 0.40
Hansoti et al. 101 236 i 0.43[0.36, 0.49] 0.65
Hayes et al. 179 330 E 3 0.54[0.49, 0.60] 0.70
Omooja et al. 474 521 u 0.91[0.89, 0.93] 0.81
Mokhele et al. 499 950 | ] 0.53[0.49, 0.56] 0.79
Thin et al. 724 788 ] 0.92[0.90, 0.94] 0.82
Meshesha et al. 99 150 — 0.66 [ 0.58, 0.74] 0.60
Barnabas et al. 120 221 - 0.54[0.48, 0.61] 0.64
Burgos-Soto et al. 62 72 —— 0.86[0.78, 0.94] 0.58
Conan et al. 151 231 - 0.65[0.59, 0.72) 0.66
Desta et al. 4634 6659 [ | 0.70[0.68, 0.71] 0.83
Dorward et al. 1049 1124 [ ] 0.93[0.92, 0.95] 0.83
Fentie Wendie et al. 140 171 E 0.82[0.76, 0.88] 0.68
Gumede et al. 27 46 —— 0.59[0.44, 0.73] 0.34
Hermans et al 26317 33900 ] 0.78[0.77, 0.78] 0.84
Hirasen et al. 278 335 = 0.83[0.79, 0.87] 0.75
Ross et al. 3898 4289 | 0.91[0.90, 0.92] 0.84
Merrill et al. 66 m —— 0.59[0.50, 0.69] 0.53
Mshweshwe-Pakela et al. 123 159 - 0.77[0.71, 0.84] 0.65
Gupta-Wright et al. 161 258 - 0.62[0.56, 0.68] 067
Maina et al. 79 157 —m— 0.50[0.42, 0.58] 0.59
Marinda et al. 384 467 | 0.82[0.79, 0.86] 0.78
Ssemwanga et al. 169 182 = 0.93[0.89, 0.97] 0.77
Wirth et al. 142 148 | ] 0.96[0.93, 0.99] 0.79
Foley et al. 182 212 E 3 0.86[0.81, 0.91] 0.73
Villa et al. 34 87 —— 0.39[0.29, 0.49] 0.48
Merrill et al. 66 m —— 0.59[0.50, 0.69] 0.53
Ondoa et al. 855 987 | | 0.87 [ 0.85, 0.89] 0.82
Nega et al 105 126 - 0.83[0.77, 0.90] 0.65
Negash et al. 111 131 - 0.85[0.79, 0.91] 0.66
Heterogeneity: 12 = 0.00, I = 98.72%, H? = 77.84 . 0.79[0.77, 0.81]

Test of 6, = 8: Q(69) = 5371.25, p = 0.00

Figure A3. (a) Forest plot comparing proportions of men and women who are virally suppressed of those on ART, including only studies
reporting these data for both men and women (N=70 studies). Data for men shown here and data for women with overall comparisons
shown in Figure 3b. (b) Forest plot comparing proportions of men and women who are virally suppressed of those on ART, including
only studies reporting these data for both men and women (N=70 studies). Data for women and overall comparisons shown here and
data for men shown in Figure 3a.
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Data on women on ART
Hassan et al.

Kityo et al.

Avong et al.

Billioux et al.

Abah et al.

Bock et al.

Brooks et al.
Cherutich et al.
Mekuria et al.

Moyo et al.
Nakanyala et al.
Nnambalirwa et al.
Keshinro et al.
Billioux et al.
Bulage et al.
Chimukangara et al.
Cornell et al.
Grobler et al.
Huerga et al.

Joram et al.

Lyons et al.
Petersen et al.
Abah et al.

Billioux et al

Hailu et al.

Hirasen et al.
Joseph Davey et al.
Kharsany et al.
Mogosetsi et al.
Novitsky et al.
Riedel et al.
Andronescu et al.
Gunda et al.
Kiweewa et al.
Liégeois et al.
Mbengue et al.
Ndagijimana et al.
Nsanzimana et al.
Umear et al.
Gumede et al.
Haachambwa et al.
Hansoti et al.
Hayes et al.
Omooja et al.
Mokhele et al.

Thin et al.
Meshesha et al.
Barnabas et al.
Burgos-Soto et al.
Conan et al.

Desta et al.
Dorward et al.
Fentie Wendie et al.
Gumede et al.
Hermans et al
Hirasen et al.

Ross etal.

Merrill et al.
Mshweshwe-Pakela et al.
Gupta-Wright et al.
Maina et al.
Marinda et al.
Ssemwanga et al
Wirth et al.
Foley et al.
Villa et al.
Merrill et al.
Ondoa et al.
Nega et al.
Negash et al.
Heterogeneity: 12 =
Test of 6, = 6 Q(69) = 8693.33, p = 0.00

Overall
Heterogeneity:
Test of 8, = 6; Q(139) = 15595.12, p = 0.00

Test of group differences: Q,(1) = 6.34, p = 0.01

Random-effects DerSimonian-Laird model
Sorted by: published

Figure A3. Continued
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14 | FOREST PLOTS BY SUBGROUP FOR MEN
FOR THE UNAIDS 95-95-95 GOALS

Proportion of men with HIV with knowledge of status ~ Weight

Men with HIV aware of their status ~ Men with HIV with 95% CI (%)
Studies not focusing on MSM
Dokubo et al. 118 379 [ ] 0.31[0.26, 0.36] 214
Ng'ang'a et al. 73 193 E 0.38[0.31, 0.45] 213
Baltazar et al. 18 71 —— 0.25[0.15, 0.35] 2.09
Genberg et al. 697 1271 | | 0.55[0.52, 0.58] 215
Hensen et al. 54 125 - 0.43[0.35, 0.52] 2.1
Kenyon et al. 194 556 [ ] 0.35[0.31, 0.39] 2.15
Maman et al. 250 457 3 0.55[0.50, 0.59] 215
Novitsky et al. 118 178 - 0.66 [ 0.59, 0.73] 213
Iwuiji et al. 433 620 | | 0.70[0.66, 0.73] 215
Lippman et al. 2750 5681 | 0.48[0.47, 0.50] 216
Maman et al. 256 386 l ] 0.66[0.62, 0.71] 214
Nakanyala et al. 41 99 —- 0.41[0.32, 0.51] 2.10
Billioux et al. 1323 1358 0.97[0.97, 0.98] 2.16
Grobler et al. 504 1014 | 0.50 [ 0.47, 0.53] 215
Rohr et al. 264 482 l 0.55[0.50, 0.59] 215
Shanaube et al. 2423 4138 | | 0.59[0.57, 0.60] 216
Borgdorff et al. 628 1659 | | 0.38[0.36, 0.40] 216
Huerga et al. 224 328 E 3 0.68[0.63, 0.73] 214
Kufa et al. 43 135 - 0.32[0.24, 0.40] 2.12
Lahuerta et al. 8 79 - 0.10[0.03, 0.17] 213
Novitsky et al. 744 962 . 0.77[0.75, 0.80] 2.15
Colombe et al. 47 57 —- 0.82[0.73, 0.92] 2.09
Fonner et al. 7 22 —— 0.32[0.12, 0.51] 1.92
Hakim et al. 536 1633 [ | 0.33[0.31, 0.35] 2.16
Hansoti et al. 178 302 E 3 0.59[0.53, 0.64] 214
Kharsany et al. 1074 1936 | | 0.55[0.53, 0.58] 2.16
Lewis et al. 570 922 [ | 0.62[0.59, 0.65] 215
Nuwagaba-Biribonwoha et al. 82 906 | 0.09[0.07, 0.11] 2.16
Rhead et al. 179 381 L 3 0.47[0.42, 0.52] 214
Thin et al. 1018 1329 | | 0.77[0.74, 0.79] 2.16
Burgos-Soto et al. 90 105 E = 0.86[0.79, 0.92] 2.13
Conan et al. 194 243 E 3 0.80[0.75, 0.85] 214
De Anda et al. 85 483 | | 0.18[0.14, 0.21] 215
Marinda et al. 808 1033 | | 0.78[0.76, 0.81] 2.16
Twahirwa Rwema et al. 45 74 —— 0.61[0.50, 0.72] 2.08
Wirth et al. 165 211 E 3 0.78[0.73, 0.84] 214
Young et al. 84 190 - 0.44[0.37, 0.51] 213
Heterogeneity: T2 = 0.08, |2 = 99.73%, H? = 375.88 <o 0.53[0.44, 0.62]
Test of 6, = 8: Q(36) = 13531.68, p = 0.00
Studies focusing on MSM
Lane etal. 40 172 - 0.23[0.17, 0.30] 213
Muraguri et al. 49 144 - 0.34[0.26, 0.42] 212
Hladik et al. 16 79 —- 0.20[ 0.11, 0.29] 2.11
Lyons et al. 29 219 f 3 0.13[0.09, 0.18] 215
Hakim et al. 27 79 —— 0.34[0.24, 0.45] 2,09
Herce et al. 4 22 —— 0.18[0.02, 0.34] 1.99
Ramadhani et al. 518 887 | 0.58[0.55, 0.62] 215
Fogel et al. 103 183 - 0.56 [ 0.49, 0.63] 212
Bhattacharjee et al. 76 201 - 0.38[0.31, 0.45] 213
Fearon et al. 76 18 —- 0.64[0.56, 0.73] 2.1
Heterogeneity: 12 = 0.04, 12 = 97.55%, H? = 40.81 ‘ 0.36[0.23, 0.49]
Test of 8, = 6;: Q(9) = 367.33, p = 0.00
Overall <o 0.49[0.41, 0.58]
Heterogeneity: 12 = 0.08, I2 = 99.68%, H? = 314.03
Test of 8, = 8;: Q(46) = 14445.29, p = 0.00
Test of group differences: Q,(1) = 4.23, p = 0.04

T
0 5

Random-effects DerSimonian-Laird model

Figure A4. Forest plot comparing proportions of men with awareness of positive HIV status in studies focusing exclusively on MSM

(N=10 studies) versus studies that did not focus exclusively on MSM (N=37 studies).
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Proportion of men on ART who are virally suppressed  Weight

Men on ART who are virally suppressed _Men with HIV on ART with 95% CI (%)
Studies not focusing on MSM

Hassan etal 42 54 —— 0.78(0.67, 0.89] 097
Kityo et al. 379 468 = 0.81[0.77, 0.85] 153
Avong et al. 207 248 E 3 0.83[0.79, 0.88] 1.46
Billioux et al. 567 621 | 0.91[0.89, 0.94] 1.59
Abah et al. 174 196 L 3 0.89(0.84, 0.93] 147
Bock etal. 138 160 g 3 0.86[0.81, 0.92] 1.41
Brooks et al. 125 149 - 0.84[0.78, 0.90] 137
Cherutich et al. 52 72 —— 0.72[0.62, 0.83] 1.03
Mekuria et al. 217 235 ] 0.92[0.89, 0.96] 154
Moyo etal. 4976 5473 | 0.91[0.90, 0.92] 163
Nakanyala et al. 19 24 —— 0.79[0.63, 0.95] 0.66
Nnambalirwa et al. 3620 4315 | | 0.84(0.83, 0.85] 1.62
Billiou et al. 666 750 | 0.89(0.87, 0.91] 1.59
Bulage et al. 23939 32203 | | 0.74[0.74, 0.75] 1.63
Chimukangara et al 4 43 - 0.95[0.89, 1.02] 134
Cornell et al. 14207 17019 | 0.83(0.83, 0.84] 163
Grobler et al. 294 341 = 0.86[0.83, 0.90] 152
Huerga et al. 146 171 - 0.85(0.80, 0.91] 1.41
Joram et al. 229 532 = 0.43[0.39, 0.47] 1.49
Keshinro et al. 99 13 - 0.88(0.82, 0.94] 136
Petersen et al. 1463 1691 | | 0.87[0.85, 0.88] 1.61
Abah et al. 3063 3965 | | 0.77[0.76, 0.79] 1.62
Billioux et al. 274 295 | | 0.93[0.90, 0.96] 1.56
Hailu et al. 89 109 - 0.82(0.74, 0.89] 1.26
Hirasen et al. 629 838 | | 0.75[0.72, 0.78] 1.56
Joseph Davey et al. 61793 75608 | | 0.82[0.81, 0.82] 1.63
Kharsany et al. 284 341 3 0.83(0.79, 0.87] 1.50
Mogosetsi et al. 34 35 k3 0.97[0.92, 1.03] 1.40
Novitsky et al. 637 668 | | 0.95[0.94, 0.97] 1.61
Riedel et al. 127 136 = 0.93[0.89, 0.98] 1.49
Andronescu et al. 24 35 — 0.69(0.53, 0.84] 071
Ghikandiwa et al. 31 38 —a— 0.82[0.69, 0.94] 0.89
Gumede et al. 258 331 E 3 0.78(0.73, 0.82] 1.47
Gunda et al. 42 51 —— 0.82[0.72, 0.93] 1.02
Haachambwa et al. 36 49 —a— 0.73[0.61, 0.86] 0.89
Hansoti et al. 101 236 - 0.43[0.36, 0.49] 134
Hayes et al. 179 330 g 5 0.54[0.49, 0.60] 1.41
Kiweewa et al. 793 874 | | 0.91[0.89, 0.93] 1.60
Liégeois et al. 361 442 ] 0.82[0.78, 0.85] 152
Mbengue et al. 53 100 —— 0.53[0.43, 0.63] 1.07
Meshesha et al. 99 150 - 0.66[0.58, 0.74] 1.24
Mokhele et al. 499 950 | ] 0.53[0.49, 0.56] 156
Ndagijimana et al. 135 165 - 0.82[0.76, 0.88] 137
Nsanzimana et al. 522 657 | ] 0.79[0.76, 0.83] 1.55
Omooja et al. a74 521 | | 0.91(0.89, 0.93] 1.58
Thin et al. 724 788 | | 0.92[0.90, 0.94] 1.60
Umar et al. a7 89 —.— 0.53[0.42, 0.63] 1.02
Barnabas et al. 120 221 - 0.54[0.48, 0.61] 1.32
Burgos-Soto et al. 62 72 — 0.86[0.78, 0.94] 1.21
Conan etal. 151 231 - 0.65[0.59, 0.72] 1.35
Desta et al. 4634 6659 | 0.70[0.68, 0.71] 1.62
Dorward et al. 1049 1124 | 0.93(0.92, 0.95] 1.61
Fentie Wendie et al. 140 171 - 0.82[0.76, 0.88] 1.38
Foley etal. 182 212 L 3 0.86[0.81, 0.91] 1.46
Gumede et al. 27 46 —a— 0.59[0.44, 0.73] 077
Gupta-Wright et al. 161 258 - 0.62[0.56, 0.68] 137
Hermans et al. 26317 33900 | | 0.78[0.77, 0.78] 1.63
Hirasen et al. 278 335 = 0.83(0.79, 0.87] 1.50
Maina et al. 79 157 —— 0.50[0.42, 0.58] 122
Marinda et al. 384 467 3 0.82[0.79, 0.86] 1.53
Merril et al. 66 m —— 0.59[0.50, 0.69] 112
Mshweshwe-Pakela et al. 2020 123 159 - 0.77[0.71, 0.84] 132
Nega etal 105 126 - 0.83(0.77, 0.90] 1.32
Negash et al. m 131 - 0.85[0.79, 0.91] 135
Ondoa et al. 855 987 | 0.87[0.85, 0.89] 1.59
Ross et al. 3898 4289 | | 0.91[0.90, 0.92] 1.63
Ssemwanga et al. 169 182 = 0.93(0.89, 0.97] 152
Villa et al. 34 87 —— 0.39[0.29, 0.49] 1.03
Wirth et al. 142 148 | ] 0.96(0.93, 0.99] 1.55
Heterogeneity: 12 = 0.00, I = 98.73%, H? = 78.62 () 0.79[0.78, 0.81]

Test of 8, = 6 Q(68) = 5346.05, p = 0.00

Studies focusing on MSM

Lyons etal. 14 22 — 0.64[0.44, 0.84] 050
Kunzweiler et al, 37 52 —a— 0.71[0.59, 0.83] 0.89
Ramadhani et al 9% 136 - 0.71[0.63, 0.78] 1.23
Fearon etal. 29 39 —a— 074[0.61, 0.88] 0.80
Twahirwa Rwema et al. 33 44 —— 0.75[0.62, 0.88] 0.86
Heterogeneity: 2 = 0.00, I2 = 0.00%, H? = 1.00 ' 3 0.71[0.66, 0.77]

Test of 6, = 6: Q(4) = 1.10, p = 0.89

Overall [) 0.79[0.77, 0.81]
Heterogeneity: 12 = 0.00, I° = 98.64%, H? = 73.44
Test of 6, = 0; Q(73) = 5361.39, p = 0.00

Test of group differences: Q,(1) = 8.00, p = 0.00

Random-effects DerSimonian-Laird model

Figure A5. Forest plot comparing proportions of men on ART who are virally suppressed in studies focusing exclusively on MSM (N=5
studies) versus studies that did not focus exclusively on MSM (N=69 studies).
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Proportion of men with HIV with knowledge of status ~ Weight

Men with HIV aware of their status  Men with HIV with 95% CI (%)
Studies measuring knowledge of positive status by self-report prior to testing in the study
Dokubo et al. 118 379 » 0.31[0.26, 0.36] 2.14
Lane et al. 40 172 E 3 0.23[0.17, 0.30] 213
Ng'ang'a et al. 73 193 - 0.38[0.31, 0.45] 213
Genberg et al. 697 1271 | 0.55[0.52, 0.58] 215
Hensen et al. 54 125 - 0.43[0.35, 0.52] 21
Kenyon et al. 194 556 n 0.35[0.31, 0.39] 2.15
Maman et al. 250 457 [ ] 0.55[0.50, 0.59] 215
Novitsky et al. 118 178 g 0.66 [ 0.59, 0.73] 213
Lippman et al. 2750 5681 ] 0.480.47, 0.50] 2.16
Maman et al. 256 386 » 0.66 [ 0.62, 0.71] 214
Nakanyala et al. 4 99 —- 0.41[0.32, 0.51] 2.10
Grobler et al. 504 1014 [ | 0.50 [ 0.47, 0.53] 2.15
Lyons et al 29 219 l ] 0.13[0.09, 0.18] 2.15
Rohr et al. 264 482 ] 0.55[0.50, 0.59] 215
Shanaube et al. 2423 4138 [ | 0.59[0.57, 0.60] 216
Herce et al. 4 22 —— 0.18[0.02, 0.34] 1.99
Huerga et al. 224 328 E 3 0.68[0.63, 0.73] 214
Kufa et al 43 135 - 0.32(0.24, 0.40] 212
Lahuerta et al. 8 79 E 3 0.10[0.03, 0.17] 213
Fogel et al. 103 183 - 0.56[0.49, 0.63] 212
Fonner et al. 7 22 —— 0.32[0.12, 0.51] 1.92
Hakim et al. 536 1633 ] 0.33[0.31, 0.35] 2.16
Hansoti et al. 178 302 E 3 0.59 [ 0.53, 0.64] 214
Kharsany et al. 1074 1936 [ | 0.55[0.53, 0.58] 2.16
Lewis et al. 570 922 [ ] 0.62[0.59, 0.65] 215
Nuwagaba-Biribonwoha et al. 82 906 | | 0.09[0.07, 0.11] 2.16
Rhead et al. 179 381 E 3 0.47[0.42, 0.52] 214
Bhattacharjee et al. 76 201 g 0.38[0.31, 0.45] 213
Burgos-Soto et al. 90 105 E 0.86[0.79, 0.92] 213
Conan et al. 194 243 = 0.80[0.75, 0.85] 2.14
De Anda et al. 85 483 [ ] 0.18[0.14, 0.21] 2.15
Fearon et al. 76 118 E 0.64[0.56, 0.73] 2.1
Twahirwa Rwema et al. 45 74 —— 0.61[0.50, 0.72] 2.08
Heterogeneity: 12 = 0.03, I? = 99.07%, H? = 107.23 > 0.46 [ 0.39, 0.52]

Test of 6, = 6: Q(32) = 3431.39, p = 0.00

Studies using other methods to measure knowledge of positive status

Billioux et al. 1323 1358 [ | 0.97[0.97, 0.98] 216
Novitsky et al 744 962 | 0.77[0.75, 0.80] 2.15
Ramadhani et al. 518 887 [ ] 0.58[0.55, 0.62] 215
Colombe et al. 47 57 —- 0.82[0.73, 0.92] 2.09
Thin etal. 1018 1329 | 0.77[0.74, 0.79] 2.16
Marinda et al. 808 1033 [ ] 0.78[0.76, 0.81] 2.16
Young et al. 84 190 E o 0.44[0.37, 0.51] 213
Heterogeneity: 12 = 0.03, I2 = 99.47%, H? = 188.59 - 0.74[0.61, 0.86]

Test of 6, = 6 Q(6) = 113156, p = 0.00

Overall - 0.51[0.42, 0.60]
Heterogeneity: 12 = 0.08, I? = 99.72%, H? = 351.67
Test of 8, = 8 Q(39) = 13715.31, p = 0.00

Test of group differences: Q,(1) = 14.44, p = 0.00

Random-effects DerSimonian-Laird model

Figure Aé6. Forest plot comparing proportions of men with awareness of positive HIV status in studies in which knowledge of positive
HIV status was measured by self-report prior to testing (N=33 studies) versus studies in which knowledge was measured by other meth-
ods, such as awareness after testing in the study (N=7 studies).
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Proportion of men with HIV aware of status who are on ART ~ Weight

Men on ART  Men with HIV aware of their status with 95% CI (%)
Studies conducted in healthcare facility
Czaicki et al. 94 605 | | 0.16[ 0.13, 0.18] 2.39
Ahonkhai et al. 311 782 [ | 0.40[ 0.36, 0.43] 2.38
Charurat et al. 58 186 R & 0.31[ 0.25, 0.38] 235
Lyons et al. 22 29 —i— 0.76 [ 0.60, 0.91] 2.14
Mafigiri et al. 3 43 E B 0.07[-0.01, 0.15] 233
Ramadhani et al. 136 369 E 3 0.37[ 0.32, 0.42] 2.37
Barak et al. 323 478 | 0.68[ 0.63, 0.72] 2.38
Haachambwa et al. 47 96 —- 0.49[ 0.39, 0.59] 2.28
Halle et al. 36 56 —m— 0.64[ 0.52, 0.77] 2.22
Hansoti et al. (1) 104 222 g 3 0.47 [ 0.40, 0.53] 235
Hansoti et al. (2) 69 131 B N 0.53[ 0.44, 0.61] 2.31
Kharsany et al. 773 1074 [ | 0.72[ 0.69, 0.75] 2.39
Boyd et al. 68898 202641 | | 0.34[ 0.34, 0.34] 2.40
Chikandiwa et al. 197 336 L 3 0.59[ 0.53, 0.64] 2.37
Crowell et al. 72 396 [ ] 0.18[ 0.14, 0.22] 2.38
Steiner et al. 25 13 - 0.22[ 0.14, 0.30] 2.33
Heterogeneity: T2 = 0.03, |2 = 98.99%, H? = 98.57 L 2 0.43[ 0.34, 0.51]
Test of §, = 6 Q(15) = 1478.56, p = 0.00
Studies conducted in community setting
Wafula et al. 61 91 —- 0.67[ 0.57, 0.77] 2.29
Baltazar et al. 21 27 —— 0.78[ 0.62, 0.93] 2.14
Holland et al. 9 20 —— 0.45[ 0.23, 0.67] 1.94
Jean et al. 17 269 E 3 0.43[ 0.38, 0.49] 2.36
Lippman et al. 971 2750 | | 0.35[ 0.34, 0.37] 2.39
Nakanyala et al. 31 99 - 0.31[ 0.22, 0.40] 2.30
Abongomera et al. 20 34 —— 0.59[ 0.42, 0.75] 2.11
Grobler et al. 344 522 | ] 0.66[ 0.62, 0.70] 2.38
Hayes et al. 1941 4138 [ | 0.47[ 0.45, 0.48] 2.39
Huerga et al. 107 158 0.68[ 0.60, 0.75] 2.34
Novitsky et al. 668 744 | | 0.90[ 0.88, 0.92] 239
Reynolds et al. 24 25 - 0.96[ 0.88, 1.04] 2.33
Brown et al. 1075 1863 | | 0.58[ 0.55, 0.60] 2.39
Kagaayi et al. 623 800 | | 0.78[ 0.75, 0.81] 2.39
MacKellar et al. 26 113 - 0.23[ 0.15, 0.31] 2.33
Manne-Goehler et al. 222 475 B 0.47[ 0.42, 0.51] 2.37
Pulerwitz et al. 38 48 —— 0.79[ 0.68, 0.91] 225
Rhead et al. 138 179 E 0.77[ 0.71, 0.83] 2.35
Thin et al. 788 1018 [ | 0.77[ 0.75, 0.80] 2.39
Bhattacharjee et al. 65 76 - 0.86[ 0.78, 0.93] 2.33
Burgos-Soto et al. 77 79 [ | 0.97 [ 0.94, 1.01] 2.38
Conan et al. 179 243 E 3 0.74[ 0.68, 0.79] 2.36
Fearon et al. 39 76 —— 0.51[ 0.40, 0.63] 2.26
Marinda et al. 566 836 [ | 0.68[ 0.65, 0.71] 2.39
Twahirwa Rwema et al. 44 45 n 0.98[ 0.93, 1.02] 2.38
Wirth et al. 148 21 L 3 0.70[ 0.64, 0.76] 235
Young et al. 84 99 E B 0.85[ 0.78, 0.92] 2.34
Heterogeneity: T2 = 0.05, I? = 99.20%, H? = 125.22 ‘ 0.67 [ 0.58, 0.75]
Test of 8, = 6 Q(26) = 3255.61, p = 0.00
Overall L 4 0.58[ 0.51, 0.65]
Heterogeneity: 12 = 0.05, 1> = 99.59%, H? = 246.29
Test of 8, = 8 Q(42) = 10344.34, p = 0.00
Test of group differences: Q,(1) = 15.28, p = 0.00

T T T
5 1

Random-effects DerSimonian-Laird model

Figure A7. Forest plot comparing proportions of men with known HIV on ART in studies in which ART status was ascertained in a

healthcare facility (N=16 studies) versus studies in which ART status was ascertained in a community setting (N=27 studies).
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Proportion of men with HIV with knowledge of status ~ Weight

Men with HIV aware of their status ~ Men with HIV with 95% CI (%)
Data from eastern and southern Africa
Dokubo et al. 118 379 n 0.31[0.26, 0.36] 214
Lane et al. 40 172 E N 0.23[0.17, 0.30] 213
Ng'ang'a et al. 73 193 S = 0.38[0.31, 0.45] 213
Baltazar et al. 18 71 —— 0.25[0.15, 0.35] 2.09
Genberg et al. 697 1271 [ ] 0.55[0.52, 0.58] 2.15
Hensen et al. 54 125 - 0.43[0.35, 0.52] 2.1
Kenyon et al. 194 556 n 0.35[0.31, 0.39] 2.15
Maman et al. 250 457 | 0.55[0.50, 0.59] 2.15
Muraguri et al. 49 144 - 0.34[0.26, 0.42] 212
Novitsky et al. 118 178 E = 0.66 [ 0.59, 0.73] 2.13
Iwuiji et al. 433 620 | ] 0.70[0.66, 0.73] 2.15
Lippman et al. 2750 5681 [ ] 0.48[0.47, 0.50] 2.16
Maman et al. 256 386 0.66 [ 0.62, 0.71] 2.14
Nakanyala et al. M 99 —- 0.41[0.32, 0.51] 210
Billioux et al. 1323 1358 0.97[0.97, 0.98] 2.16
Grobler et al. 504 1014 [ ] 0.50 [ 0.47, 0.53] 2.15
Hladik et al. 16 79 —- 0.20[ 0.11, 0.29] 2.1
Rohr et al. 264 482 »n 0.55 [ 0.50, 0.59] 2.15
Shanaube et al. 2423 4138 H 0.59[0.57, 0.60] 2.16
Borgdorff et al. 628 1659 | | 0.38[0.36, 0.40] 2.16
Herce et al. 4 22 —— 0.18[0.02, 0.34] 1.99
Huerga et al. 224 328 E 3 0.68[0.63, 0.73] 2.14
Kufa et al. 43 135 - 0.32[0.24, 0.40] 2.12
Lahuerta et al. 8 79 - 0.10[0.03, 0.17] 213
Novitsky et al. 744 962 | | 0.77[0.75, 0.80] 2.15
Colombe et al. 47 57 —— 0.82[0.73, 0.92] 2.09
Fogel et al. 103 183 E B 0.56 [ 0.49, 0.63] 212
Fonner et al. 7 22 —— 0.32[0.12, 0.51] 1.92
Hakim et al. 536 1633 | | 0.33[0.31, 0.35] 2.16
Hansoti et al. 178 302 E 3 0.59[0.53, 0.64] 2.14
Kharsany et al. 1074 1936 | ] 0.55[0.53, 0.58] 2.16
Lewis et al. 570 922 [ ] 0.62[0.59, 0.65] 2.15
Nuwagaba-Biribonwoha et al. 82 906 [ | 0.09[0.07, 0.11] 2.16
Rhead et al. 179 381 » 0.47[0.42, 0.52] 214
Thin et al. 1018 1329 [ ] 0.77[0.74, 0.79] 2.16
Bhattacharjee et al. 76 201 E 3 0.38[0.31, 0.45] 213
Burgos-Soto et al. 90 105 g o 0.86[0.79, 0.92] 213
Conan et al. 194 243 n 0.80[0.75, 0.85] 2.14
De Anda et al. 85 483 | ] 0.18[0.14, 0.21] 215
Fearon et al. 76 118 0.64[0.56, 0.73] 2.1
Marinda et al. 808 1033 | | 0.78[0.76, 0.81] 2.16
Twahirwa Rwema et al. 45 74 0.61[0.50, 0.72] 2.08
Wirth et al. 165 211 0.78[0.73, 0.84] 2.14
Young et al. 84 190 0.44[0.37, 0.51] 213
Heterogeneity: 12 = 0.08, 12 = 99.69%, H? = 324.00 0.50[ 0.42, 0.59]
Test of 6, = 6;: Q(43) = 13932.13, p = 0.00
Data from western and central Africa
Lyons et al. 29 219 0.13[0.09, 0.18] 2.15
Hakim et al. 27 79 0.34[0.24, 0.45] 2.09
Ramadhani et al. 518 887 0.58 [ 0.55, 0.62] 2.15

Heterogeneity: 12 = 0.08, |2 = 99.22%, H2 = 128.95
Test of 8, = 8;: Q(2) = 257.90, p = 0.00

Overall
Heterogeneity: 12 = 0.08, 12 = 99.68%, H? = 314.03
Test of 6, = 6;: Q(46) = 14445.29, p = 0.00

Test of group differences: Q,(1) = 0.75, p = 0.39

Random-effects DerSimonian-Laird model
Sorted by: yearpub

0.35[0.02, 0.68]

0.49[0.41, 0.58]

Figure A8. Forest plot comparing proportions of men with awareness of positive HIV status in studies conducted in eastern and southern

Africa (N=44 studies) versus studies conducted in western and central Africa (N=3 studies).
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Proportion of men with HIV aware of status who are on ART ~ Weight

Men with HIV on ART  Men with HIV who know their status with 95% CI (%)
Data from eastern and southern Africa
Czaicki et al. 94 605 | | 0.16[ 0.13, 0.18] 2.44
Wafula et al. 61 91 - 0.67[ 0.57, 0.77] 2.35
Baltazar et al. 21 27 —— 0.78[ 0.62, 0.93] 2.19
Jean et al. 17 269 : 3 0.43[ 0.38, 0.49] 2.41
Lippman et al. 971 2750 || 0.35[ 0.34, 0.37] 2.45
Nakanyala et al. 31 99 —- 0.31[ 0.22, 0.40] 2.36
Abongomera et al. 20 34 —— 0.59[ 0.42, 0.75] 217
Grobler et al. 344 522 | ] 0.66[ 0.62, 0.70] 2.44
Hayes et al. 1941 4138 | 0.47[ 0.45, 0.48] 2.45
Mafigiri et al. 3 43 - 0.07[-0.01, 0.15] 2.39
Huerga et al. 107 158 E 2 0.68[ 0.60, 0.75] 2.39
Novitsky et al. 668 744 ] 0.90[ 0.88, 0.92] 2.45
Reynolds et al. 24 25 - 0.96[ 0.88, 1.04] 2.39
Barak et al. 323 478 | § 0.68[ 0.63, 0.72] 2.43
Brown et al. 1075 1863 | | 0.58[ 0.55, 0.60] 2.45
Haachambwa et al. 47 96 —— 0.49[ 0.39, 0.59] 2.34
Hansoti et al. (1) 104 222 E 3 0.47[ 0.40, 0.53] 2.40
Hansoti et al. (2) 69 131 - 0.53[ 0.4, 0.61] 2.37
Kagaayi et al. 623 800 | | 0.78[ 0.75, 0.81] 2.45
Kharsany et al. 773 1074 | | 0.72[ 0.69, 0.75] 2.45
MacKellar et al. 26 113 - 0.23[ 0.15, 0.31] 2.39
Manne-Goehler et al. 222 475 ] 0.47[ 0.42, 0.51] 2.43
Pulerwitz et al. 38 48 —— 0.79[ 0.68, 0.91] 2.31
Rhead et al. 138 179 L 3 0.77[ 0.71, 0.83] 2.41
Thin etal. 788 1018 | 0.77[ 0.75, 0.80] 2.45
Bhattacharjee et al. 65 76 - 0.86[ 0.78, 0.93] 2.38
Boyd etal. 68898 202641 | | 0.34[ 0.34, 0.34] 245
Burgos-Soto et al. 77 79 | | 0.97[ 0.94, 1.01] 2.44
Chikandiwa et al. 197 336 E 3 0.59[ 0.53, 0.64] 2.42
Conan et al. 179 243 L 3 0.74[ 0.68, 0.79] 2.42
Fearon et al. 39 76 —— 0.51[ 0.40, 0.63] 2.31
Marinda et al. 566 836 | | 0.68[ 0.65, 0.71] 2.44
Steiner et al. 25 113 S N 0.22[ 0.14, 0.30] 2.39
Twahirwa Rwema et al. 44 45 n 0.98[ 0.93, 1.02] 2.43
Wirth et al. 148 211 E 3 0.70[ 0.64, 0.76] 2.41
Young et al. 84 99 R N 0.85[ 0.78, 0.92] 2.40
Heterogeneity: T2 = 0.06, |2 = 99.66%, H? = 291.59 L 4 0.60[ 0.52, 0.68]
Test of 8, = 6;: Q(35) = 10205.60, p = 0.00
Data from western and southern Africa
Ahonkhai et al. 31 782 | 0.40[ 0.36, 0.43] 2.44
Charurat et al. 58 186 - 0.31[ 0.25, 0.38] 2.40
Holland et al. 9 20 —— 0.45[ 0.23, 0.67] 1.99
Lyons et al. 22 29 —— 0.76 [ 0.60, 0.91] 2.20
Ramadhani et al. 136 369 t 3 0.37[ 0.32, 0.42] 2.43
Halle et al. 36 56 —— 0.64[ 0.52, 0.77] 2.28
Heterogeneity: 12 = 0.01, |2 = 88.44%, H2 = 8.65 - 0.47[ 0.38, 0.56]
Test of 8, = 6 Q(5) = 43.25, p = 0.00
Overall <> 0.59[ 0.52, 0.66]

Heterogeneity: 12 = 0.05, |2 = 99.60%, H? = 250.14
Test of 6, = B;: Q(41) = 10255.78, p = 0.00

Test of group differences: Q,(1) = 5.06, p = 0.02

Random-effects DerSimonian-Laird model
Sorted by: published

Figure A9. Forest plot comparing proportions of men with known HIV on ART in studies conducted in eastern and southern Africa
(N=36 studies) versus studies conducted in western and central Africa (N=6 studies).
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Proportion of men on ART who are virally suppressed ~ Weight

Men on ART who are virally suppressed _ Men with HIV on ART with 95% Cl (%)
Data from eastern and southern Africa
Hassan et al. 42 54 —— 0.78[0.67, 0.89] 1.00
Kityo et al. 379 468 | 0.81[0.77, 0.85] 1.58
Billioux et al. 567 621 | | 0.91(0.89, 0.94] 1.64
Bock et al. 138 160 E 3 0.86(0.81, 0.92] 1.46
Brooks et al. 125 149 - 0.84[0.78, 0.90] 1.41
Cherutich et al. 52 72 —— 0.72[0.62, 0.83] 1.06
Mekuria et al. 217 235  § 0.92(0.89, 0.96] 1.59
Moyo et al. 4976 5473 | | 0.91[0.90, 0.92] 1.68
Nakanyala et al 19 24 —a— 0.79[0.63, 0.95] 0.69
Nnambaliwa et al. 3620 4315 | | 0.84(0.83, 0.85] 1.68
Billoux et al. 666 750 u 0.89(0.87, 0.91] 1.64
Bulage et al. 23939 32203 | | 0.74[0.74, 0.75] 1.69
Chimukangara et al. Pl 43 - 0.95(0.89, 1.02] 1.38
Cornell et al. 14207 17019 | | 0.83[0.83, 0.84] 1.68
Grobler et al. 294 341 ] 0.860.83, 0.90] 1.57
Huerga et al. 146 171 g 3 0.85(0.80, 0.91) 1.46
Joram et al. 229 532 = 0.43[0.39, 0.47) 1.54
Petersen et al. 1463 1691 | 0.87[0.85, 0.88] 1.66
Billioux et al. 274 295 | | 0.93[0.90, 0.96] 161
Hailu et al. 89 109 B 0.82[0.74, 0.89] 1.31
Hirasen et al. 629 838 [ ] 0.75[0.72, 0.78] 1.61
Joseph Davey et al. 61793 75608 | | 0.82[0.81, 0.82] 1.69
Kharsany et al. 284 341 E 3 0.83[0.79, 0.87] 1.55
Kunzweiler et al. 37 52 —— 0.71[0.59, 0.83] 0.92
Mogosetsi et al. 34 35 3 0.97[0.92, 1.03] 1.44
Novitsky et al. 637 668 | | 0.95(0.94, 0.97) 1.66
Riedel et al. 127 136 E 3 0.93(0.89, 0.98] 1.54
Andronescu et al. 24 35 —a 0.69(0.53, 0.84] 073
Chikandiwa et al. 31 38 —— 0.82[0.69, 0.94] 0.92
Gumede et al. 258 331 L 3 0.78[0.73, 0.82] 1.52
Gunda et al. 42 51 —.— 0.82[0.72, 0.93] 1.05
Haachambwa et al. 36 49 —.— 0.73[0.61, 0.86] 0.91
Hansoti et al. 101 236 - 0.43[0.36, 0.49) 1.38
Hayes et al. 179 330 E 0.54[0.49, 0.60] 1.45
Mbengue et al. 53 100 —— 0.53[0.43, 0.63] 1.10
Meshesha et al. 99 150 — 0.66(0.58, 0.74] 1.28
Mokhele et al 499 950 L ] 0.53[0.49, 0.56] 1.60
Ndagijimana et al. 135 165 R = 0.82[0.76, 0.88] 1.42
Nsanzimana et al. 522 657 | ] 0.79(0.76, 0.83] 1.60
Omooja et al. 474 521 | | 0.91(0.89, 0.93] 1.63
Thin etal. 724 788 | 0.92[0.90, 0.94] 165
Umar et al. a7 89 —.— 0.53[0.42, 0.63] 1.06
Barnabas et al. 120 221 - 0.54[0.48, 0.61] 1.36
Burgos-Soto et al. 62 72 —— 0.86[0.78, 0.94] 1.25
Conan et al. 151 231 - 0.65[0.59, 0.72] 1.40
Desta et al. 4634 6659 | | 0.70(0.68, 0.71] 1.68
Dorward et al. 1049 1124 | 0.93[0.92, 0.95] 1.67
Fearon et al. 29 39 —a— 0.74[0.61, 0.88] 0.83
Fentie Wendie et al. 140 171 0.82[0.76, 0.88] 1.42
Foley et al. 182 212 E 3 0.86[0.81, 0.91] 1.50
Gumede et al. 27 46 —a— 0.59[0.44, 0.73] 0.80
Gupta-Wright et al. 161 258 L 0.62[0.56, 0.68] 141
Hermans et al. 26317 33900 | | 0.78(0.77, 0.78] 1.69
Hirasen et al. 278 335 = 0.83[0.79, 0.87] 1.55
Maina et al 79 157 —— 0.50 [ 0.42, 0.58] 1.26
Marinda et al. 384 467 = 0.82(0.79, 0.86] 1.58
Merill et al. 66 m —— 0.59[0.50, 0.69] 1.15
Mshweshwe-Pakela et al. 2020 123 159 - 0.77[0.71, 0.84] 137
Nega et al. 105 126 - 0.83[0.77, 0.90] 1.37
Negash et al. 111 131 - 0.85[0.79, 0.91] 1.39
Ross etal. 3898 4289 | | 0.91[0.90, 0.92] 1.68
Ssemwanga et al 169 182 = 0.93(0.89, 0.97) 157
Twahirwa Rwema et al. 33 44 —— 0.75[0.62, 0.88] 0.89
Wirth et al. 142 148 ] 0.96(0.93, 0.99] 1.60
Heterogeneity: 12 = 0.00, I? = 98.77%, H = 81.22 [} 0.79[0.77, 0.81]
Test of 6, = 8 Q(63) = 5117.06, p = 0.00
Data from western and central Africa
Avong et al. 207 248 L 3 0.83(0.79, 0.88] 151
Abah et al. 174 196 E 3 0.89(0.84, 0.93] 1.52
Keshinro et al. 99 13 - 0.88[0.82, 0.94] 1.40
Lyons et al. 14 22 — 0.64[0.44, 0.84] 0.52
Abah et al. 3063 3965 | | 0.77[0.76, 0.79] 1.67
Ramadhani et al. 96 136 — 0.71[0.63, 0.78] 1.27
Liégeois et al. 361 442 ] 0.82(0.78, 0.85] 157
Villa et al. 34 87 —— 0.39(0.29, 0.49] 1.07
Heterogeneity: 2 = 0.01, I = 93.22%, H2 = 14.76 <& 0.76[0.70, 0.82]
Test of 0, = 8 Q(7) = 103.32, p = 0.00
Overall [) 0.79(0.77, 0.80]

Heterogeneity: T2 = 0.00, I2 = 98.65%, H? = 73.89
Testof 6, = 8: Q(71) = 5246.41, p = 0.00

Test of group differences: Q,(1) = 0.77, p = 0.38

Random-effects DerSimonian-Laird model
Sorted by: published

Figure A10. Forest plot comparing proportions of men on ART who are virally suppressed in studies conducted in eastern and southern
Africa (N=64 studies) versus studies conducted in western and central Africa (N=8 studies).
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Proportion of men with HIV with knowledge of status ~ Weight

Men with HIV aware of their status ~ Men with HIV with 95% CI (%)
Studies meeting all quality criteria
Dokubo et al. 118 379 | ] 0.31[0.26, 0.36] 2.14
Lane et al. 40 172 g 0.23[0.17, 0.30] 2.13
Ng'ang'a et al. 73 193 S o 0.38[0.31, 0.45] 2.13
Genberg et al. 697 1271 [ | 0.55[0.52, 0.58] 2.15
Hensen et al. 54 125 E o 0.43[0.35, 0.52] 2.11
Kenyon et al. 194 556 L | 0.35[0.31, 0.39] 2.15
Maman et al. 250 457 | ] 0.55[0.50, 0.59] 2.15
Lippman et al. 2750 5681 | | 0.48[0.47, 0.50] 216
Maman et al. 256 386 3 0.66[0.62, 0.71] 2.14
Nakanyala et al. 41 99 0.41[0.32, 0.51] 2.10
Grobler et al. 504 1014 | | 0.50 [ 0.47, 0.53] 2.15
Rohr et al. 264 482 L 0.55[0.50, 0.59] 2.15
Shanaube et al. 2423 4138 [ | 0.59[0.57, 0.60] 2.16
Herce et al. 4 22 —— 0.18[0.02, 0.34] 1.99
Lahuerta et al. 8 79 s o 0.10[0.03, 0.17] 2.13
Fogel et al. 103 183 - 0.56 [ 0.49, 0.63] 212
Fonner et al. 7 22 —— 0.32[0.12, 0.51] 1.92
Hakim et al. 536 1633 | | 0.33[0.31, 0.35] 2.16
Hansoti et al. 178 302 E 3 0.59[0.53, 0.64] 2.14
Kharsany et al. 1074 1936 | | 0.55[0.53, 0.58] 2.16
Bhattacharjee et al. 76 201 E 0.38[0.31, 0.45] 213
Burgos-Soto et al. 90 105 R o 0.86[0.79, 0.92] 213
Marinda et al. 808 1033 [ | 0.78[0.76, 0.81] 2.16
Twahirwa Rwema et al. 45 74 —— 0.61[0.50, 0.72] 2.08
Heterogeneity: 12 = 0.02, I2 = 98.35%, H? = 60.70 . 0.47 [ 0.42, 0.53]
Test of 6, = 8;: Q(23) = 1396.08, p = 0.00
Studies partially meeting quality criteria
Baltazar et al. 18 71 —— 0.25[0.15, 0.35] 2.09
Muraguri et al. 49 144 - 0.34[0.26, 0.42] 2.12
Novitsky et al. 118 178 - 0.66 [ 0.59, 0.73] 2.13
Iwuji et al. 433 620 | ] 0.70 [ 0.66, 0.73] 2.15
Billioux et al. 1323 1358 [ | 0.97[0.97, 0.98] 2.16
Hiadik et al. 16 79 —- 0.20[ 0.11, 0.29] 2.1
Lyons et al. 29 219 3 0.13[0.09, 0.18] 2.15
Borgdorff et al. 628 1659 | | 0.38[0.36, 0.40] 2.16
Hakim et al. 27 79 —— 0.34[0.24, 0.45) 2.09
Huerga et al. 224 328 E 3 0.68[0.63, 0.73] 214
Kufa et al. 43 135 - 0.32[0.24, 0.40] 2.12
Novitsky et al. 744 962 | 0.77[0.75, 0.80] 2.15
Ramadhani et al. 518 887 [ | 0.58 [ 0.55, 0.62] 2.15
Colombe et al. 47 57 - 0.82[0.73, 0.92] 2.09
Lewis et al. 570 922 | | 0.62[0.59, 0.65] 2.15
Nuwagaba-Biribonwoha et al. 82 906 . 0.09[0.07, 0.11] 2.16
Rhead et al. 179 381 E 3 0.47[0.42, 0.52] 2.14
Thin et al. 1018 1329 | | 0.77[0.74, 0.79] 2.16
Conan et al. 194 243 k3 0.80[0.75, 0.85] 214
De Anda et al. 85 483 [ | 0.18[0.14, 0.21] 2.15
Fearon et al. 76 18 B 0.64[0.56, 0.73] 2.1
Wirth et al. 165 211 E 3 0.78 [ 0.73, 0.84] 2.14
Young et al. 84 190 E = 0.44[0.37, 0.51] 213
Heterogeneity: T2 = 0.13, I2 = 99.80%, H? = 504.51 e 0.52[0.37, 0.67]
Test of , = 6;: Q(22) = 11099.12, p = 0.00
Overall <o 0.49[0.41, 0.58]

Heterogeneity: 12 = 0.08, I> = 99.68%, H? = 314.03
Test of 8, = 6;: Q(46) = 14445.29, p = 0.00

Test of group differences: Q,(1) = 0.31, p = 0.58

Random-effects DerSimonian-Laird model
Sorted by: yearpub

Figure A11. Forest plot comparing proportions of men with awareness of positive HIV status in studies in which all quality criteria are
met (N=24 studies) versus studies in which quality criteria are partially met (N=23 studies).
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Proportion of men with HIV aware of status who are on ART ~ Weight

Men with HIV on ART  Men with HIV who know their status with 95% CI (%)
Studies meeting all quality criteria
Czaicki et al. 94 605 | 0.16[ 0.13, 0.18] 2.39
Wafula et al. 61 91 - 0.67[ 057, 0.77] 2.29
Ahonkhai et al. 31 782 || 0.40[ 0.36, 0.43] 238
Baltazar et al. 21 27 —i— 0.78 [ 0.62, 0.93] 2.14
Charurat et al. 58 186 R 3 0.31[ 0.25, 0.38] 235
Jean et al. 117 269 E 3 0.43[ 0.38, 0.49] 236
Lippman et al. 971 2750 | | 0.35[ 0.34, 0.37] 2.39
Grobler et al. 344 522 | | 0.66[ 0.62, 0.70] 2.38
Lyons et al. 22 29 —— 0.76 [ 0.60, 0.91] 214
Huerga et al. 107 158 - 0.68[ 0.60, 0.75] 234
Ramadhani et al. 136 369 f |} 0.37[ 0.32, 0.42] 237
Reynolds et al. 24 25 E = 0.96 [ 0.88, 1.04] 2.33
Barak et al. 323 478 L ] 0.68[ 0.63, 0.72] 238
Brown et al. 1075 1863 | | 0.58 [ 0.55, 0.60] 2.39
Halle et al. 36 56 —— 0.64[ 0.52, 0.77] 2.22
Kharsany et al. 773 1074 | | 0.72[ 0.69, 0.75] 239
MacKellar et al. 26 113 - 0.23[ 0.15, 0.31] 233
Pulerwitz et al. 38 48 —— 0.79[ 0.68, 0.91] 225
Thin et al. 788 1018 | 0.77[ 0.75, 0.80] 239
Bhattacharjee et al. 65 76 - 0.86[ 0.78, 0.93] 233
Burgos-Soto et al. 77 79 | | 0.97 [ 0.94, 1.01] 2.38
Chikandiwa et al. 197 336 L 3 0.59[ 0.53, 0.64] 237
Marinda et al. 566 836 | | 0.68[ 0.65, 0.71] 239
Steiner et al. 25 113 - 0.22[ 0.14, 0.30] 2.33
Twahirwa Rwema et al. 44 45 . 0.98[ 0.93, 1.02] 2.38
Wirth et al. 148 211 E 3 0.70[ 0.64, 0.76] 2.35
Heterogeneity: 12 = 0.06, 12 = 99.24%, H? = 130.97 o 0.61[ 0.52, 0.70]
Test of 6, = 6: Q(25) = 3274.16, p = 0.00
Studies partially meeting quality criteria
Holland et al. 9 20 —— 0.45[ 0.23, 0.67] 1.94
Nakanyala et al. 31 99 - 0.31[ 0.22, 0.40] 2.30
Abongomera et al. 20 34 —— 0.59[ 0.42, 0.75] 211
Hayes et al. 1941 4138 | | 0.47[ 0.45, 0.48] 2.39
Mafigiri et al. 3 43 - 0.07 [-0.01, 0.15] 233
Novitsky et al. 668 744 | 0.90[ 0.88, 0.92] 239
Haachambwa et al. 47 96 —- 0.49[ 0.39, 0.59] 2.28
Hansoti et al. (1) 104 222 e 3 0.47 [ 0.40, 0.53] 235
Hansoti et al. (2) 69 131 - 0.53[ 0.44, 0.61] 231
Kagaayi et al. 623 800 || 0.78[ 0.75, 0.81] 239
Manne-Goebhler et al. 222 475 ] 0.47[ 0.42, 0.51] 237
Rhead et al. 138 179 E 3 0.77[ 0.71, 0.83] 235
Boyd et al. 68898 202641 | 0.34[ 0.34, 0.34] 2.40
Conan et al. 179 243 E 3 0.74[ 0.68, 0.79] 2.36
Crowell et al. 72 396 | | 0.18[ 0.14, 0.22] 2.38
Fearon et al. 39 76 —— 0.51[ 0.40, 0.63] 2.26
Young et al. 84 99 E N 0.85[ 0.78, 0.92] 234
Heterogeneity: T2 = 0.06, |2 = 99.63%, H? = 273.72 - 0.53[ 0.41, 0.64]

Test of 6, = 8;: Q(16) = 4379.47, p = 0.00

Overall <> 0.58[ 0.51, 0.65]
Heterogeneity: 12 = 0.05, 2 = 99.59%, H? = 246.29
Test of 6, = 0 Q(42) = 10344.34, p = 0.00

Test of group differences: Q,(1) = 1.32, p = 0.25

Random-effects DerSimonian—Laird model
Sorted by: published

Figure A12. Forest plot comparing proportions of men with HIV on ART in studies in which all quality criteria are met (N=26 studies)
versus studies in which quality criteria are partially met (N=17 studies).
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Proportion of men on ART who are virally suppressed ~ Weight

Men on ART who are virally suppressed _Men with HIV on ART with 95% CI (%)
Studies meeting all quality criteria
Hassan et al. 42 54 —— 0.78[0.67, 0.89] 097
Avong et al. 207 248 E 3 0.83[0.79, 0.88] 1.46
Abah et al. 174 196 E 3 0.89(0.84, 0.93] 1.47
Bock et al. 138 160 - 0.86(0.81, 0.92] 1.41
Cherutich et al. 52 72 —— 0.72[0.62, 0.83] 1.03
Mekuria et al. 217 235  § 0.92[0.89, 0.96] 1.54
Moyo et al. 4976 5473 | | 0.91[0.90, 0.92] 1.63
Nnambaliwa et al. 3620 4315 | | 0.84[0.83, 0.85] 1.62
Billioux et al. 666 750 | | 0.89(0.87, 0.91) 159
Bulage etal. 23939 32203 | 0.74[0.74, 0.75] 163
Grobler et al. 294 341 = 0.86(0.83, 0.90] 1.52
Huerga et al. 146 171 E 3 0.85[0.80, 0.91] 1.41
Joram et al. 229 532 E 3 0.43[0.39, 0.47] 1.49
Keshinro et al. 99 13 - 0.88[0.82, 0.94] 1.36
Lyons et al. 14 22 —a 0.64[0.44, 0.84] 050
Petersen et al. 1463 1691 | | 0.87(0.85, 0.88] 161
Abah et al. 3063 3965 | | 0.77[0.76, 0.79) 1.62
Mogosetsi et al. 34 35 3 0.97[0.92, 1.03] 1.40
Ramadhani et al. 96 136 —- 0.71[0.63, 0.78] 1.23
Riedel et al. 127 136 : 3 0.93[0.89, 0.98] 1.49
Hansoti et al. 101 236 B 0.43[0.36, 0.49] 1.34
Hayes et al 179 330 g 3 0.54[0.49, 0.60] 141
Liégeois et al. 361 442 ] 0.82(0.78, 0.85] 1.52
Mbengue et al. 53 100 —— 0.53[0.43, 0.63] 1.07
Meshesha et al. 99 150 - 0.66[0.58, 0.74] 1.24
Ndagijimana et al. 135 165 - 0.82[0.76, 0.88] 1.37
Nsanzimana et al. 502 657 | 0.79[0.76, 0.83] 1.55
Thin et al. 724 788 | | 0.92[0.90, 0.94] 1.60
Umar et al. 47 89 —— 0.53[0.42, 0.63] 1.02
Barnabas et al. 120 221 - 0.54[0.48, 0.61] 1.32
Burgos-Soto et al. 62 72 —— 0.86(0.78, 0.94] 1.21
Desta et al. 4634 6659 | | 0.70(0.68, 0.71] 1.62
Dorward et al. 1049 124 | | 0.93[0.92, 0.95] 1.61
Fentie Wendie et al. 140 171 - 0.82[0.76, 0.88] 1.38
Gumede et al. 27 46 —— 0.59(0.44, 0.73] 0.77
Hermans et al. 26317 33900 | | 0.78[0.77, 0.78] 163
Maina et al. 79 157 —— 0.50[0.42, 0.58] 122
Nega et al. 105 126 0.83[0.77, 0.90] 132
Ross et al. 3898 4289 | | 0.91(0.90, 0.92] 1.63
Ssemwanga et al. 169 182 = 0.93[0.89, 0.97] 1.52
Twahirwa Rwema et al. 33 44 —— 0.75[0.62, 0.88] 0.86
Villa et al. 34 87 —a— 0.39(0.29, 0.49) 1.03
Wirth et al. 142 148 ] 0.96(0.93, 0.99] 1.55
Heterogeneity: 1 = 0.01, I = 98.99%, H? = 98.74 ¢ 0.77[0.75, 0.80]
Test of 6, = 6 Q(42) = 4146.93, p = 0.00
Studies partially meeting quality criteria
Kityo et al. 379 468 » 0.81(0.77, 0.85] 1.53
Billioux et al. 567 621 | | 0.91[0.89, 0.94] 1.59
Brooks et al. 125 149 e 3 0.84[0.78, 0.90] 1.37
Nakanyala et al 19 24 —a— 0.79(0.63, 0.95] 066
Chimukangara et al. 4 43 - 0.95[0.89, 1.02] 1.34
Cornell et al. 14207 17019 u 0.83[0.83, 0.84] 163
Billioux et al. 274 295 ] 0.93[0.90, 0.96] 1.56
Hailu et al. 89 109 —- 0.82[0.74, 0.89] 1.26
Hirasen et al. 629 838 | | 0.75[0.72, 0.78] 1.56
Joseph Davey et al. 61793 75608 | | 0.82[0.81, 0.82] 1.63
Kharsany et al. 284 341 E 2 0.83(0.79, 0.87) 1.50
Kunzweiler et al. 37 52 —a— 0.71[0.59, 0.83] 089
Novitsky et al. 637 668 | 0.95[0.94, 0.97) 1.61
Andronescu et al. 24 35 —a— 0.69 [ 0.53, 0.84] 071
Chikandiwa et al. 31 38 —a— 0.82[0.69, 0.94] 0.89
Gumede et al. 258 331 E 3 0.78[0.73, 0.82] 1.47
Gunda et al. 42 51 —— 0.82[0.72, 0.93] 1.02
Haachambwa et al. 36 49 —— 0.73[0.61, 0.86] 0.89
Kiweewa et al. 793 874 u 0.91[0.89, 0.93] 1.60
Mokhele et al. 499 950 | ] 0.53[0.49, 0.56] 1.55
Omooja et al. 474 521 | 0.91(0.89, 0.93] 1.58
Conan et al. 151 231 - 0.65[0.59, 0.72] 1.35
Fearon et al. 29 39 —— 0.74[0.61, 0.88] 0.80
Foley etal. 182 212 - 0.86(0.81, 0.91] 1.46
Gupta-Wright et al. 161 258 - 0.62[0.56, 0.68] 1.37
Hirasen et al. 278 335 = 0.83[0.79, 0.87] 1.50
Marinda et al. 384 467 » 0.82[0.79, 0.86] 1.53
Merrill et al. 66 1" —— 0.59[0.50, 0.69] 112
Mshweshwe-Pakela et al. 2020 123 159 - 0.77[0.71, 0.84] 1.32
Negash et al 111 131 - 0.85(0.79, 0.91) 135
Ondoaetal. 855 987 u 0.87(0.85, 0.89] 1.59
Heterogeneity: 1¢ = 0.00, I = 97.10%, H¢ = 34.43 ¢ 0.81[0.79, 0.83]
Test of 0, = 8 Q(30) = 1032.76, p = 0.00
Overall () 0.79(0.77, 0.81]

Heterogeneity: T2 = 0.00, I = 98.64%, He = 73.44
Test of 6, = 8;: Q(73) = 5361.39, p = 0.00

Test of group differences: Q,(1) = 3.7, p = 0.05

Random-effects DerSimonian—Laird model
Sorted by: published

Figure A13. Forest plot comparing proportions of men on ART who are virally suppressed in studies in which all quality criteria are met
(N=43 studies) versus studies in which quality criteria are partially met (N=31 studies).
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Proportion of men with HIV with knowledge of status ~ Weight

Study and publication year Men with HIV aware of their status ~ Men with HIV with 95% CI (%)
Studies with a median year of data collection from 2009-2016

Dokubo et al. 2014 118 379 l 3 0.31[0.26, 0.36] 2.14
Lane et al. 2014 40 172 R 3 0.23[0.17, 0.30] 2.13
Ng'ang'a et al. 2014 73 193 E 0.38[0.31, 0.45] 2.13
Baltazar et al. 2015 18 71 —— 0.25[0.15, 0.35] 2.09
Genberg et al. 2015 697 1271 | | 0.55[0.52, 0.58] 2.15
Hensen et al. 2015 54 125 —- 0.43[0.35, 0.52] 2.1
Kenyon et al. 2015 194 556 | | 0.35[0.31, 0.39] 2.15
Maman et al. 2015 250 457 f 3 0.55[0.50, 0.59] 2.15
Muraguri et al. 2015 49 144 - 0.34[0.26, 0.42] 2.12
Novitsky et al. 2015 118 178 - 0.66 [ 0.59, 0.73] 2.13
Iwuiji et al. 2016 433 620 | | 0.70[0.66, 0.73] 2.15
Lippman et al. 2016 2750 5681 [ | 0.48[0.47, 0.50] 2.16
Maman et al. 2016 256 386 | 3 0.66 [ 0.62, 0.71] 214
Nakanyala et al. 2016 41 99 —- 0.41[0.32, 0.51] 2.10
Billioux et al. 2017 1323 1358 | | 0.97[0.97, 0.98] 2.16
Grobler et al. 2017 504 1014 | 0.50 [ 0.47, 0.53] 2.15
Hladik et al. 2017 16 79 - 0.20[ 0.1, 0.29] 211
Lyons et al. 2017 29 219 L 0.13[0.09, 0.18] 2.15
Rohr et al. 2017 264 482 L 0.550.50, 0.59] 2.15
Shanaube et al. 2017 2423 4138 | | 0.59[0.57, 0.60] 2.16
Borgdorff et al. 2018 628 1659 | | 0.38[0.36, 0.40] 2.16
Hakim et al. 2018 27 79 —— 0.34[0.24, 0.45] 2.09
Huerga et al. 2018 224 328 L 3 0.680.63, 0.73] 214
Lahuerta et al. 2018 8 79 g 3 0.10[0.03, 0.17] 2.13
Novitsky et al. 2018 744 962 | | 0.77[0.75, 0.80] 2.15
Ramadhani et al. 2018 518 887 | 0.58 [ 0.55, 0.62] 2.15
Colombe et al. 2019 47 57 —- 0.82[0.73, 0.92] 2.09
Fogel et al. 2019 103 183 - 0.56 [ 0.49, 0.63] 2.12
Fonner et al. 2019 7 22 —— 0.32[0.12, 0.51] 1.92
Hakim et al. 2019 536 1633 | | 0.33[0.31, 0.35] 2.16
Kharsany et al. 2019 1074 1936 | | 0.55[0.53, 0.58] 2.16
Lewis et al. 2019 570 922 | | 0.62[0.59, 0.65] 2.15
Nuwagaba-Biribonwoha et al. 2019 82 906 [ | 0.09[0.07, 0.11] 2.16
Rhead et al. 2019 179 381 L 3 0.47[0.42, 0.52] 2.14
Burgos-Soto et al. 2020 90 105 g 0.86[0.79, 0.92] 213
Conan et al. 2020 194 243 E 3 0.80[0.75, 0.85] 214
De Anda et al. 2020 85 483 | | 0.18[0.14, 0.21] 2.15
Wirth et al. 2020 165 21 E 3 0.78[0.73, 0.84] 2.14
Young et al. 2020 84 190 e 0.44[0.37, 0.51] 213
Heterogeneity: 12 = 0.09, I = 99.73%, H? = 368.58 - 0.49[0.39, 0.58]

Test of 6, = 6 Q(38) = 14006.15, p = 0.00

Studies with a median year of data collection from 2017-2020

Herce et al. 2018 4 22 —— 0.18[0.02, 0.34] 1.99
Kufa et al. 2018 43 135 E = 0.32[0.24, 0.40] 2.12
Hansoti et al. 2019 178 302 E 3 0.59 [ 0.53, 0.64] 214
Thin et al. 2019 1018 1329 ] 0.77[0.74, 0.79] 2.16
Bhattacharjee et al. 2020 76 201 : 0.38[0.31, 0.45] 213
Fearon et al. 2020 76 118 B = 0.64[0.56, 0.73] 2.1
Marinda et al. 2020 808 1033 | | 0.78[0.76, 0.81] 2.16
Twahirwa Rwema et al. 2020 45 74 —— 0.61[0.50, 0.72] 2.08
Heterogeneity: T2 = 0.03, I2 = 97.74%, H? = 44.16 - 0.54[0.43, 0.66]

Test of 8, = 6: Q(7) = 309.12, p = 0.00

Overall L 4 0.49[0.41, 0.58]

Heterogeneity: T2 = 0.08, |2 = 99.68%, H2 = 314.03
Test of 6, = 6 Q(46) = 14445.29, p = 0.00

Test of group differences: Q,(1) = 0.56, p = 0.45

Random-effects DerSimonian—Laird model
Sorted by: yearpub

Figure A14. Forest plot comparing proportions of men with awareness of positive HIV status in studies in which the median year of
data collection was between 2009 and 2016 (N=39 studies) versus in studies in which the median year of data collection was between
2017 and 2019 (N=8 studies).
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Proportion of men with HIV aware of status who are on ART ~ Weight

Study and year Men with HIV on ART  Men with HIV who know their status with 95% CI (%)
Studies with median year of data collection from 2009-2016
Czaicki et al. 2014 94 605 | | 0.16[ 0.13, 0.18] 2.39
Wafula et al. 2014 61 91 - 0.67[ 0.57, 0.77) 2.29
Ahonkhai et al. 2015 311 782 [ ] 0.40[ 0.36, 0.43] 2.38
Baltazar et al. 2015 21 27 —— 0.78[ 0.62, 0.93] 214
Charurat et al. 2015 58 186 g 3 0.31[ 0.25, 0.38] 235
Holland et al. 2016 9 20 —— 0.45[ 0.23, 0.67] 1.94
Jean et al. 2016 117 269 E 3 0.43[ 0.38, 0.49] 2.36
Lippman et al. 2016 971 2750 | | 0.35[ 0.34, 0.37] 239
Nakanyala et al. 2016 31 99 —- 0.31[ 0.22, 0.40] 2.30
Abongomera et al. 2017 20 34 —— 0.59[ 0.42, 0.75] 21
Grobler et al. 2017 344 522 | | 0.66[ 0.62, 0.70] 238
Hayes et al. 2017 1941 4138 | ] 0.47 [ 0.45, 0.48] 2.39
Lyons et al. 2017 22 29 —— 0.76 [ 0.60, 0.91] 214
Mafigiri et al. 2017 3 43 e 0.07[-0.01, 0.15] 233
Huerga et al. 2018 107 158 g 3 0.68[ 0.60, 0.75] 234
Novitsky et al. 2018 668 744 | | 0.90[ 0.88, 0.92] 2.39
Ramadhani et al. 2018 136 369 3 0.37[ 0.32, 0.42] 237
Barak et al. 2019 323 478 | | 0.68[ 0.63, 0.72] 238
Brown et al. 2019 1075 1863 [ | 0.58[ 0.55, 0.60] 2.39
Halle et al. 2019 36 56 —— 0.64[ 0.52, 0.77] 222
Hansoti et al. (2) 2019 69 131 - 0.53[ 0.44, 0.61] 231
Kharsany et al. 2019 773 1074 | ] 0.72[ 0.69, 0.75] 2.39
MacKellar et al. 2019 26 113 - 0.23[ 0.15, 0.31] 233
Manne-Goehler et al. 2019 222 475 | 0.47 [ 0.42, 0.51] 237
Pulerwitz et al. 2019 38 48 —— 0.79[ 0.68, 0.91] 2.25
Rhead et al. 2019 138 179 g 3 0.77[ 0.71, 0.83] 2.35
Burgos-Soto et al. 2020 77 79 [ | 0.97 [ 0.94, 1.01] 2.38
Chikandiwa et al. 2020 197 336 L 3 0.59[ 0.53, 0.64] 237
Conan et al. 2020 179 243 E 3 0.74[ 0.68, 0.79] 2.36
Crowell et al. 2020 72 396 | | 0.18[ 0.14, 0.22] 2.38
Steiner et al. 2020 25 113 E N 0.22[ 0.14, 0.30] 2.33
Wirth et al. 2020 148 211 Tk 0.70[ 0.64, 0.76] 2.35
Young et al. 2020 84 99 R 3 0.85[ 0.78, 0.92] 2.34
Heterogeneity: 12 = 0.05, I2 = 99.23%, H? = 130.05 > 0.54 [ 0.46, 0.63]
Test of 8, = 8: Q(32) = 4161.60, p = 0.00
Studies with median year of data collection from 2017-2020
Reynolds et al. 2018 24 25 i 0.96[ 0.88, 1.04] 233
Haachambwa et al. 2019 47 96 —- 0.49[ 0.39, 0.59] 2.28
Hansoti et al. (1) 2019 104 222 g 3 0.47[ 0.40, 0.53] 2.35
Kagaayi et al. 2019 623 800 [ ] 0.78[ 0.75, 0.81] 2.39
Thin et al. 2019 788 1018 | | 0.77] 0.75, 0.80] 2.39
Bhattacharjee et al. 2020 65 76 E B 0.86 [ 0.78, 0.93] 2.33
Boyd et al. 2020 68898 202641 [ | 0.34[ 0.34, 0.34] 2.40
Fearon et al. 2020 39 76 —— 0.51[ 0.40, 0.63] 2.26
Marinda et al. 2020 566 836 | | 0.68[ 0.65, 0.71] 2.39
Twahirwa Rwema et al. 2020 44 45 n 0.98[ 0.93, 1.02] 2.38
Heterogeneity: 12 = 0.10, I? = 99.75%, H? = 404.61 T 0.68[ 0.49, 0.88]
Test of 8, = 6;: Q(9) = 3641.48, p = 0.00
Overall <> 0.58[ 0.51, 0.65]
Heterogeneity: 12 = 0.05, I2 = 99.59%, H? = 246.29
Test of 6, = 8 Q(42) = 10344.34, p = 0.00
Test of group differences: Q,(1) = 1.70, p=0.19
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Figure A15. Forest plot comparing proportions of men with HIV on ART in studies in which the median year of data collection was
between 2009 and 2016 (N=33 studies) versus studies in which the median year of data collection was between 2017 and 2020 (N=10

studies).
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Proportion of men on ART who are virally suppressed ~ Weight

Study and publication year Men on ART who are virally suppressed _Men with HIV on ART with 95% CI (%)
Studies with median year of data collection from 2009-2016

Hassan et al. 2014 42 54 —a— 0.78(0.67, 0.89] 097
Kityo et al. 2014 379 468 = 0.81[0.77, 0.85] 1.53
Avong et al. 2015 207 248 E 3 0.83(0.79, 0.88] 1.46
Billioux et al. 2015 567 621 | 0.91[0.89, 0.94] 159
Abah et al. 2016 174 196 E 0.890.84, 0.93] 1.47
Bock et al. 2016 138 160 E 3 0.86[0.81, 0.92] 1.41
Brooks et al. 2016 125 149 - 0.84(0.78, 0.90] 137
Cherutich et al. 2016 52 72 —— 0.72[0.62, 0.83] 1.03
Mekuria et al. 2016 217 235 n 0.92[0.89, 0.96] 1.54
Moyo et al. 2016 4976 5473 | 0.91[0.90, 0.92] 1.63
Nakanyala et al. 2016 19 24 — 0.79[0.63, 0.95] 066
Nnambalirwa et al. 2016 3620 4315 | | 0.84(0.83, 0.85] 1.62
Billioux et al. 2017 666 750 | | 0.89[0.87, 0.91] 159
Bulage et al. 2017 23939 32203 | 0.74[0.74, 0.75] 1.63
Chimukangara et al. 2017 4 43 - 0.95[0.89, 1.02] 1.34
Cornell et al. 2017 14207 17019 | 0.83(0.83, 0.84] 1.63
Grobler et al. 2017 294 341 = 0.86(0.83, 0.90] 1.52
Huerga et al. 2017 146 17 E 3 0.85[0.80, 0.91] 1.41
Joram et al. 2017 229 532 - 0.43(0.39, 0.47] 1.49
Keshinro et al. 2017 99 13 - 0.880.82, 0.94] 1.36
Lyons et al. 2017 14 22 — 0.64(0.44, 0.84] 050
Petersen et al. 2017 1463 1691 | | 0.87[0.85, 0.88] 1.61
Abah et al. 2018 3063 3965 | | 0.77[0.76, 0.79] 1.62
Billioux et al. 2018 274 295 [ ] 0.93(0.90, 0.96] 156
Hailu et al. 2018 89 109 - 0.82(0.74, 0.89] 1.26
Hirasen et al. 2018 629 838 u 0.75[0.72, 0.78] 1.56
Joseph Davey et al. 2018 61793 75608 [ | 0.82[0.81, 0.82] 1.63
Kharsany et al. 2018 284 341 E 3 0.83(0.79, 0.87] 1.50
Kunzweiler et al. 2018 37 52 —— 0.71[0.59, 0.83] 0.89
Mogosetsi et al. 2018 34 35 E 3 0.97(0.92, 1.03] 1.40
Novitsky et al. 2018 637 668 | 0.95[0.94, 0.97] 161
Ramadhani et al. 2018 96 136 —a 0.71(0.63, 0.78] 123
Riedel et al. 2018 127 136 k 0.93[0.89, 0.98] 1.49
Andronescu et al. 2019 24 35 —a 0.69(0.53, 0.84] 071
Chikandiwa et al. 2019 31 38 —— 0.82[0.69, 0.94] 0.89
Gumede et al. 2019 258 331 - 0.78(0.73, 0.82] 1.47
Hayes et al. 2019 179 330 - 0.54(0.49, 0.60] 1.41
Kiweewa et al. 2019 793 874 [ | 0.91[0.89, 0.93] 1.60
Liégeois et al. 2019 361 442 = 0.82(0.78, 0.85] 1.52
Mbengue et al. 2019 53 100 —— 0.53[0.43, 0.63] 1.07
Mokhele et al. 2019 499 950 | ] 0.53(0.49, 0.56] 1.55
Ndagjjmana et al. 2019 135 165 R = 0.82(0.76, 0.88] 137
Nsanzimana et al. 2019 522 657 | ] 0.79[0.76, 0.83] 1.55
Umar et al. 2019 47 89 —— 0.53[0.42, 0.63] 1.02
Burgos-Soto et al. 2020 62 72 — 0.86(0.78, 0.94] 121
Conan et al. 2020 151 231 - 0.65(0.59, 0.72] 135
Foley et al. 2020 182 212 g 3 0.86[0.81, 0.91] 1.46
Gupta-Wright et al. 2020 161 258 - 0.62(0.56, 0.68] 137
Hermans et al. 2020 26317 33900 | | 0.78[0.77, 0.78] 1.63
Hirasen et al. 2020 278 335 = 0.83(0.79, 0.87] 1.50
Ondoa et al. 2020 855 987 | | 0.87[0.85, 0.89] 1.59
Wirth et al. 2020 142 148 | | 0.96[0.93, 0.99] 1.55
Heterogeneity: T = 0.00, I* = 98.58%, H? = 70.34 [} 0.81(0.79, 0.83]

Test of 6, = 8 Q(51) = 3587.14, p = 0.00

Studies with median year of data collection from 2017-2020

Gunda et al. 2019 42 51 —— 082072, 0.93] 1.02
Haachambwa et al. 2019 36 49 —a— 0.73[0.61, 0.86] 089
Hansoti et al. 2019 101 236 - 0.43[0.36, 0.49] 1.34
Meshesha et al. 2019 99 150 - 0.66 [ 0.58, 0.74] 1.24
Omooja et al. 2019 474 521 | | 091[0.89, 0.93] 1.58
Thin et al. 2019 724 788 u 0.92(0.90, 0.94] 1.60
Barnabas et al. 2020 120 221 B 054[0.48, 0.61] 132
Desta et al. 2020 4634 6659 . 0.70( 0.68, 0.71] 1.62
Dorward et al. 2020 1049 1124 | | 0.93[0.92, 0.95] 1.61
Fearon et al. 2020 29 39 — 0.74[0.61, 0.88] 080
Fentie Wendie et al. 2020 140 171 E 3 0.82(0.76, 0.88] 1.38
Gumede et al. 2020 27 46 —a— 059[0.44, 0.73] 077
Maina et al. 2020 79 157 - 0.50 [ 0.42, 0.58] 122
Marinda et al. 2020 384 467 3 0.82[0.79, 0.86] 1.53
Merill et al. 2020 66 11 —— 0.590.50, 0.69] 112
Mshweshwe-Pakela et al. 2020 123 159 - 0.770.71, 0.84] 132
Nega et al. 2020 105 126 - 083(0.77, 0.90] 132
Negash et al. 2020 111 131 - 0.85[0.79, 0.91] 1.35
Ross et al. 2020 3808 4289 | 0.91[0.90, 0.92] 1.63
Ssemwanga et al. 2020 169 182 0.93(0.89, 0.97) 1.52
Twahirwa Rwema et al. 2020 33 44 —a— 0.75[0.62, 0.88] 086
Villa et al. 2020 34 87 —.— 0.39(0.29, 0.49] 1.03
Heterogeneity: T¢ = 0.02, I = 98.71%, H¢ = 77.67 L 2 0.74[0.68, 0.79]

Test of 6, = 0; Q(21) = 1631.09, p = 0.00

¢

Overall
Heterogeneity: T2 = 0.00, I = 98.64%, H? = 73.44
Test of 6, = 6 Q(73) = 5361.39, p = 0.00

079(0.77, 0.81)

Test of group differences: Q,(1) = 5.20, p = 0.02

Random-effects DerSimonian-Laird model
Sorted by: published

Figure A16. Forest plot comparing proportions of men on ART who are virally suppressed in studies in which the median year of data
collection was between 2009 and 2016 (N=52 studies) versus studies in which the median year of data collection was between 2017
and 2020 (N=22 studies).
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