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Abstract

Background: Support groups for people living with HIV (PLWH) may improve HIV care adherence and outcomes.
We assessed the impact of support group attendance on antiretroviral therapy (ART) adherence and viral
suppression in four African countries.

Methods: The ongoing African Cohort Study (AFRICOS) enrolls participants at 12 clinics in Kenya, Uganda, Tanzania,
and Nigeria. Self-reported attendance of any support group meetings, self-reported ART adherence, and HIV RNA
are assessed every 6 months. Logistic regression models with generalized estimating equations were used to
estimate adjusted odds ratios (aORs) and 95% confidence intervals (95% CIs) for support group attendance and
other factors potentially associated with ART adherence and viral suppression.

Results: From January 2013 to December 1, 2019, 1959 ART-experienced PLWH were enrolled and 320 (16.3%)
reported any support group attendance prior to enrollment. Complete ART adherence, with no missed doses in the
last 30 days, was reported by 87.8% while 92.4% had viral suppression <1000copies/mL across all available visits.
There was no association between support group attendance and ART adherence in unadjusted (OR 1.01, 95% CI
0.99–1.03) or adjusted analyses (aOR 1.00, 95% CI 0.98–1.02). Compared to PLWH who did not report support group
attendance, those who did had similar odds of viral suppression in unadjusted (OR 0.99, 95% CI 0.978–1.01) and
adjusted analyses (aOR 0.99, 95% CI 0.97–1.01).

Conclusion: Support group attendance was not associated with significantly improved ART adherence or viral
suppression, although low support group uptake may have limited our ability to detect a statistically significant impact.
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Background
Sub-Saharan Africa (SSA) carries a disproportionate bur-
den of human immunodeficiency virus (HIV) infections,
accounting for two-thirds of the global burden of the
disease [1]. Improved access to antiretroviral therapy
(ART) over the last decade has significantly improved
treatment outcomes and the quality of life of people
living with HIV (PLWH) in SSA [2]. However, substan-
tial gaps in HIV testing and ART access impeded the
achievement of the previously set Joint United Nations
Program on HIV and AIDS (UNAIDS) ‘90–90-90
targets’ to diagnose 90% of all PLWH, provide ART for
90% of those diagnosed and achieve viral suppression for
90% of those treated, by 2020 [3]. Effective strategies
that promote healthcare engagement and ART adher-
ence are needed to achieve the currently set ‘95–95-95
targets’ by 2030 [4].
Psychosocial support in the form of support groups

has been recognized by the World Health Organization
(WHO) as a useful strategy for optimizing HIV care [5].
A support group for PLWH is a group of people who
come together to share challenges and experiences of
living with the virus, without being judged, blamed,
stigmatized or isolated [6]. Despite the existence of basic
guidelines that underpin the formation and operation
of HIV support groups, there appears to be no
standardization in the services they provide and they
may vary in the level of formality, location of meet-
ings, number of participants, frequency of attendance,
and topics discussed [7, 8]. The broad topics typically
addressed by HIV support groups include disclosure,
mitigating stigma, living positively with HIV, and
building relationships [6–8]. Living positively with HIV in-
corporates acceptance of the diagnosis, handling health
challenges, nutritional support, ART adherence and over-
coming psychological challenges. So far, the literature is
replete with studies that have evaluated the impact of
support group participation on psychosocial aspects of
HIV care [9–13]. In these prior studies, HIV support
group attendance was found to be an effective interven-
tion for reducing stigma, discrimination, depression, and
for achieving higher levels of active coping, self-esteem,
better adjustment to one’s HIV status as well as better
management of partner’s reaction to disclosure [9, 11, 12].
However, there were mixed findings regarding rate of
partner disclosure among PLWH who attended support
groups compared to those who did not [10–12]. In the
context of scaling up of ART in SSA and the ‘95–95-95
targets’, looking beyond potential psychosocial benefits by
assessing the impact of HIV support groups on ART
adherence and treatment outcomes is crucial.
So far, there is limited literature on the impact of HIV

support groups on ART adherence and treatment out-
comes. In a systematic review that generally evaluated

the impact of HIV support groups on clinical outcomes,
support group participation was reported to be consist-
ently beneficial on a range of morbidity outcomes
including reduced frequency of HIV-related somatic and
psychological symptoms, improved access to ART, ART
adherence and treatment success, and moderately im-
pactful on improving mortality and quality of life [14].
Treatment success was measured as time to treatment
failure or reduced risk of detectable viremia or change in
CD4 count. An association between support group
participation and improved ART adherence and viral
suppression was specifically demonstrated by observa-
tional studies from SSA included in the systematic re-
view [15–17]. In a study in Kenya that followed PLWH
for 1 year after initiation of ART, participation in three
or more support groups was associated with better ART
adherence and a significant reduction in the risk of viral
failure [16]. In South Africa, support group participants
were significantly more likely to have an undetectable
viral load at 12 months than those who did not partici-
pate in a support group and serial support group partici-
pation improved the likelihood of viral suppression after
24 months of ART [15]. Conversely, peer support did
not show any impact on viral outcomes after 2 years of
follow-up in Vietnam [18]. Although findings from the
systematic review consistently reported morbidity bene-
fits, the reviewers rated the overall quality of evidence as
fair based on the methodological limitations of many of
the studies such as small sample sizes, cross-sectional
analyses, qualitative design, and confounding variables,
which led to their recommendation of additional re-
search to understand the benefits of support group par-
ticipation on HIV care and treatment.
Understanding the impact of support group participa-

tion on ART adherence and viral suppression in a large
multi-country prospective cohort of PLWH in Africa
could inform strategies for improving HIV treatment
outcomes. We described HIV support group attendance
at enrollment into the African Cohort Study (AFRICOS)
and evaluated the impact of support group attendance
on ART adherence and viral suppression across different
time points.

Methods
Study population and procedures
AFRICOS, established in 2013, is an ongoing longitu-
dinal observational study that enrolls PLWH and a
smaller group of adults without HIV aged 18 years or
older at 12 PEPFAR-supported clinical care sites in
Uganda, Kenya, Tanzania, and Nigeria as previously de-
scribed [19]. Most PLWH were invited to the study
based on random selection from existing clinic patient
lists (stratified by gender and ART status) or new enrol-
lees to the clinic, while a minority (less than 5%) are
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recruited from other HIV studies performed by our
group locally to facilitate long-term follow-up. Individ-
uals were eligible if they were aged ≥18 years and con-
sented to data and specimen collection. An additional
inclusion criterion for HIV-infected individuals was the
ongoing receipt of HIV care at the enrolling clinic. We
excluded individuals who were pregnant at enrollment.
At enrollment and every 6 months thereafter, partici-
pants undergo medical history-taking, physical examin-
ation, and laboratory assessments. For PLWH, this
includes HIV RNA quantification using any of several
different polymerase chain reaction testing platforms as
previously described [20]. Participants also complete a
broad demographic and socio-behavioral questionnaire.
All participants provided written informed consent.
Relevant institutional review boards provided approval
as highlighted under the declaration section.

Data collection and measures
Demographic variables including clinical care site, age,
sex, education status, employment status, and marital
status were collected by self-report at enrollment.
History of alcohol use (dichotomized as “yes” or “no”)
was also obtained at enrollment. WHO clinical stage at
the time of HIV diagnosis, time on ART, and ART regi-
men were extracted from the medical records. The study
database was used to identify participants who did and
did not report support group attendance at each study
visit. Both participants who reported support group at-
tendance prior to enrollment and those who did not
were followed longitudinally. Participants who joined a
support group after the enrollment visit were categor-
zied as such for subsequent observation times. Due to
variable time since study initiation across participating
sites, the maximum numbers of possible completed visits
were 14 in Uganda, 13 in South Rift Valley (SRV),
Kenya, and 12 at all other sites.
Participants were asked “how often have you attended

an HIV support group?” Self-reported support group at-
tendance was classified as “yes” if they indicated any of the
following frequencies of support group attendance: “less
than once a month”, “once a month”, “more than once a
month”, or “several times within a month”. It was
classified as “no” if the response was “not at all”. ART
adherence was based on self-report during study visits di-
chotomized as “complete” (not missing a dose in the last
30 days) or “incomplete” (missing one or more doses in
the last 30 days). Participants were asked “Do you have a
treatment supporter or treatment companion, that is,
someone who supports you in taking your ARVs?”, and
the response was captured as yes vs no. Viral suppression
was defined as HIV RNA < 1000 copies/mL in participants
on ART. PLWH with HIV RNA ≥1000 copies/mL and on
ART for ≥6months were classified as having viral failure.

Overview of support group activities at AFRICOS sites
At all the sites, ART clinic staff create awareness about
the existence of HIV support groups during daily health
talks, prior to ART initiation, and/or during adherence
counselling. PLWH are usually referred to support
groups by ART clinic staff when a need is identified.
The existence of a general support group is common to
all sites. To a variable extent, most sites also have a
number of need-specific support groups for discordant
partners, adolescents, pregnant women, men, and
PLWH with treatment failure. Support group meetings
are more or less facility-based across the sites. However,
community-based meetings are also held in Kisumu
West, Kenya while the Uganda site occasionally embarks
on one-on-one support group field visits. In Tanzania,
some community-based meetings occur but are not
under the direct supervision of the clinic. All attendees
are required to register as members. Periodicity of meet-
ings is variable but on average tends to be monthly. In
Kisumu West, Kenya the meetings are alternated bi-
weekly between the facility and the community. A snack
is usually served during the meetings.
The attendees are coordinated by members elected or

appointed to play leadership roles while healthcare
workers, clinic managers or social workers oversee activ-
ities and provide guidance as needed. During support
group meetings, general health education on HIV care
and treatment is provided. Topics discussed may include
status disclosure, ART adherence, healthy nutrition, ex-
ercise, handling challenges, appropriate and consistent
use of condoms, among others. They also share life ex-
periences about positive living with HIV. In addition, the
groups provide active services such as adherence coun-
selling, psychosocial support towards status acceptance/
status disclosure, managing reported stigmatization or
discrimination, financial support, skill acquisition train-
ings, and matchmaking for single or widowed PLWH. In
some sites such as Kayunga, Uganda, they may under-
take home visits for PLWH who missed clinic visits in-
cluding those deemed lost to follow-up.

Statistical analyses
Participant characteristics at study enrollment were
compared between those who reported support group
attendance and those who did not using Chi-square or
Fisher’s exact test as appropriate. Chi-square tests were
used to assess significant differences in support group
attendance across and within sites over time. Logistic re-
gression with generalized estimating equations was used
to estimate unadjusted and adjusted odds ratios (ORs)
and 95% confidence intervals (CIs) for associations
between support group attendance with ART adherence
and viral suppression. Sensitivity analyses were per-
formed examining the association of support group
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attendance (yes vs. no) at the current and previous visit
with viral suppression and ART adherence across all
visits except for enrollment. A p-value < 0.05 was
considered statistically significant. All analyses were
performed using SAS 9.3 (SAS, Cary, NC) and Stata 15.0
(StataCorp, College Station, TX).

Results
Characteristics of the study population
From January 2013 to December 1, 2019, a total of 2925
PLWH enrolled into AFRICOS of which 2025 (69.2%)
were on ART. Of these, 1959 had complete data for all
variables at enrollment. Analyses were restricted to
PLWH on ART with complete data unless otherwise
stated. If a participant was not on ART at enrollment,
but was commeced on ART at a later visit, that visit was
included. The median number of study visits in the en-
tire cohort was 5 (interquartile range [IQR] 3–8). Most
participants were female (56.3%), married (57.3%), and
currently unemployed (64.6%). Participants had a me-
dian age of 40.1(IQR 32.9–47.9) years. WHO clinical
stage I (34.5%) was the most common at the time of
HIV diagnosis, closely followed by stages II (30.6%) and
III (27.4%). The median duration on ART was 3.1 (IQR
0.7–5.9) years and 20.4% of participants were on ART
for < 6months. A combination of tenofovir/lamivudine/
efavirenz [TLE] (47.5%) was the most common ART
regimen followed by zidovudine/nevirapine/lamivudine
[AZT/NVP/3TC] (25.2%), while 6.9% of participants
were on a PI-based regimen. The majority of partici-
pants (65.4%) reported having an ART treatment
supporter (Table 1).
As of the most recent participants’ follow-up visit,

there were 2662 PLWH on ART. The median age was
42.4 (IQR 35.2–50.2) and 58.0% were female. The me-
dian duration on ART was 4.9 (IQR 3.1–8.7) and 2.8%
were on ART for < 6months. PLWH on TLE (39.3%)
and other regimen (37.9%) were predominant, while
11.9% were on a PI-based regimen. Having a treatment
supporter was documented in 60.6% of participants.

HIV support group attendance
Of the 1959 PLWH included, 320 (16.3%) reported any
support group attendance prior to enrollment. At the
most recent participants’ follow-up visit, support group
attendance was reported by 180/2662 (6.8%). Site-
specific support group attendance across different time
points ranging from enrollment visit (month 0) to
month 42 follow-up is shown in Fig. 1. There was a sta-
tistically significant difference in inter-site support group
attendance across different time points (p < 0.01).
Within-site analyses showed a statistically significant dif-
ference in support group attendance across different
time points in Kayunga, Uganda (p < 0.01), South Rift

Valley, Kenya (p < 0.01), Tanzania (p = 0.01) and Nigeria
(p= 0.02) but not in Kisumu West, Kenya (p= 0.63) (Fig. 1).

ART adherence
Complete ART adherence was reported by 87.8% of par-
ticipants across all available visits. There was no associ-
ation between support group attendance and ART
adherence in unadjusted (OR 1.01, 95% CI 0.99–1.03)
and adjusted analyses (aOR 1.00, 95% CI 0.98–1.02)
(Table 2).
Sensitivity analyses showed that compared to PLWH

who did not report support group attendance at the
current and previous visit, those who did were signifi-
cantly more likely to report complete ART adherence
across all visits in the unadjusted model (OR 1.02, 95%
CI 1.00–1.05), but this association was not observed
after controlling for potential confounders (aOR 1.01,
95% CI 1.00–1.03) (Table 3).

Viral suppression
Across all study visits, 645/19,538 (3.3%) viral load test
results were missing in PLWH on ART. Viral load <
1000 copies/mL was documented in 91.9% of PLWH on
ART with complete data across all study visits; viral fail-
ure (≥1000 copies/mL and on ART > 6months) was ob-
served in 7.6%. Across all study visits, participants who
reported complete ART adherence were significantly less
likely to have viral failure than those who had missed
one or more doses of ART in the past 30 days (6.8% vs.
13.9%, p < 0.01).
As compared to PLWH who did not report support

group attendance, those who did had similar odds of
viral suppression in unadjusted (OR 0.99, 95% CI 0.97–
1.01) and adjusted analyses (aOR 0.99, 95% CI 0.97–
1.01).
Sensitivity analyses showed no association between

support group attendance at the current and previous
visit and viral suppression across all visits in unadjusted
(OR 0.99, 95% CI 0.97–1.01) and adjusted analyses (aOR
0.99, 95% CI 0.97–1.01) (Table 3).

Discussion
Participation in support group meetings offers PLWH
the opportunity to contribute to their care with a view
to improving their treatment outcomes. We assessed the
impact of HIV support group participation on ART ad-
herence and viral suppression among adult PLWH on
ART in four sub-Saharan African countries and found
that support group participation was generally low and
was not significantly associated with ART adherence or
viral suppression.
Available data on uptake of HIV support groups in SSA

are mixed. Consistent with our observation, low uptake of
HIV support groups ranging from 5.2–27% has been
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Table 1 Characteristics of people living with HIV on ART at enrollment by HIV support group attendance

Characteristics All participants
(n = 1959)

Did not attend support
group (n = 1639)

Attended support
group (n = 320)

*p-value

Study site < 0.001

Kayunga, Uganda 218 (11.1%) 176 (10.7%) 42 (13.1%)

South Rift Valley, Kenya 782 (39.9%) 625 (38.1%) 157 (49.1%)

Kisumu West, Kenya 391 (20.0%) 354 (21.6%) 37 (11.6%)

Mbeya, Tanzania 370 (18.9%) 323 (19.7%) 47 (14.7%)

Abuja & Lagos Nigeria 198 (10.1%) 161 (9.8%) 37 (11.6%)

Age (years) < 0.01

18–29 334 (17.0%) 289 (17.6%) 45 (14.1%)

30–39 637 (32.5%) 550 (33.6%) 87 (27.2%)

40–49 602 (30.7%) 496 (30.3%) 106 (33.1%)

50+ 386 (19.7%) 304 (18.5%) 82 (25.6%)

Sex 0.80

Male 857 (43.7%) 715 (43.6%) 142 (44.4%)

Female 1102 (56.3%) 924 (56.4%) 178 (55.6%)

Education 0.43

None or some primary 625 (31.9%) 524 (32.0%) 101 (31.6%)

Primary or some secondary 759 (38.7%) 643 (39.2%) 116 (36.3%)

Secondary and above 575 (29.4%) 472 (28.8%) 103 (32.2%)

Currently employed < 0.01

No 1265 (64.6%) 1081 (66.0%) 184 (57.5%)

Yes 694 (35.4%) 558 (34.0%) 136 (42.5%)

Marital status 0.20

Not married 837 (42.7%) 690 (42.1%) 147 (45.9%)

Married 1122 (57.3%) 949 (57.9%) 173 (54.1%)

Consume alcohol 0.12

No 1638 (83.6%) 1361 (83.0%) 277 (86.6%)

Yes 321 (16.4%) 278 (17.0%) 43 (13.4%)

ART treatment supporter 0.22

No 677 (34.6%) 576 (35.1%) 101 (31.6%)

Yes 1282 (65.4%) 1063 (64.9%) 219 (68.4%)

WHO stage at time of HIV diagnosis 0.20

I 676 (34.5%) 582 (35.5%) 94 (29.4%)

II 599 (30.6%) 486 (29.7%) 113 (35.3%)

III 537 (27.4%) 448 (27.3%) 89 (27.8%)

IV 98 (5.0%) 83 (5.1%) 15 (4.7%)

Unknown 49 (2.5%) 40 (2.4%) 9 (2.8%)

Duration on ART < 0.001

< 6months 399 (20.4%) 379 (23.1%) 20 (6.3%)

6 months to < 2 years 406 (20.7%) 361 (22.0%) 45 (14.1%)

2 to < 4 years 336 (17.2%) 284 (17.3%) 52 (16.3%)

4+ years 818 (41.8%) 615 (37.5%) 203 (63.4%)
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reported by several previous studies in SSA [15, 21–23].
However, other studies in SSA have reported much higher
support group uptake, ranging from 46 to 53% [7, 17, 24].
As seen in our cohort, significant differences in inter-site
HIV support group uptake was reported in a multi-site
randomized behavioral intervention trial in the U.S. [22]
We observed significant within-site differences in support
group attendance at nearly all the sites. This differs from
observations in a public sector ART program in South Af-
rica where uptake of support groups did not significantly
change over 24months of follow-up among 268 PLWH
[15]. Differences in the characteristics of the study

population and the definition of HIV support group attend-
ance might have contributed to the observed discrepancy in
support group uptake. Given the multi-country spread and
the large cohort involved in this study, our findings suggest
that low uptake of support groups at various HIV care cen-
ters in SSA is a problem that needs to be addressed.
This study showed that HIV support group attendance

was neither significantly associated with ART adherence
nor viral suppression. In agreement with our observa-
tion, a cluster randomized controlled trial in Vietnam
that focused on virologic outcome found no association
between support group attendance and viral suppression

Table 1 Characteristics of people living with HIV on ART at enrollment by HIV support group attendance (Continued)

Characteristics All participants
(n = 1959)

Did not attend support
group (n = 1639)

Attended support
group (n = 320)

*p-value

ART regimen < 0.001

AZT/NVP/3TC 493 (25.2%) 378 (23.1%) 115 (35.9%)

AZT/EFV/3TC 167 (8.5%) 141 (8.6%) 26 (8.1%)

TDF/NVP/3TC 173 (8.8%) 139 (8.5%) 34 (10.6%)

PI-based 135 (6.9%) 97 (5.9%) 38 (11.9%)

TLE 930 (47.5%) 830 (50.6%) 100 (31.3%)

Other 61 (3.1%) 54 (3.3%) 7 (2.2%)

From January 2013 to December 1, 2019, a total of 1959 PLWH on ART enrolled into AFRICOS and 320 (16.3%) reported any support group attendance prior to
enrollment. Those who reported support group attendance differed significantly from those who did not by site, age, employment status, duration on ART, and
ART regimen
*Statistically significant p-values in bold

Fig. 1 HIV support group attendance in the African Cohort Study across different time points, from enrollment visit (month 0*) to month 42 (visit
8). Due to progressively small sample sizes in later visits, the data was censored at month 42 (visit 8) follow-up with 156 participants reporting
support group attendance at this time point in the entire cohort. Chi-square tests were used to assess significant differences in self-reported
support group attendance across and within sites over time. There was a statistically significant difference in inter-site self-reported support group
attendance across different time points, p < 0.01. Significant within-site difference in self-reported support group attendance was observed in
Kayunga, Uganda (p < 0.01), SRV, Kenya (p < 0.01), Tanzania (p = 0.01), and Nigeria (p = 0.02) but not in Kisumu West, Kenya (p = 0.63). *Month
zero (0) is not the same time point for all participants, as it depended on their enrollment date (ranging from Jan 2013 to Nov 2019)
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Table 2 Unadjusted and adjusted analyses of factors associated with viral suppression and ART adherence among people living
with HIV on ART

Viral suppression ART adherence

Unadjusted OR (95% CI) Adjusted OR (95% CI) Unadjusted OR (95% CI) Adjusted OR (95% CI)

Support group attendance

No Ref – Ref –

Yes 0.99 (0.97–1.01) 0.99 (0.97–1.01) 1.01 (0.99–1.03) 1.00 (0.98–1.02)

Study site

Kayunga, Uganda Ref – Ref –

South Rift Valley, Kenya 0.96 (0.95–0.98) 0.96 (0.94–0.99) 1.17 (1.13–1.20) 1.14 (1.10–1.18)

Kisumu West, Kenya 0.97 (0.95–0.99) 0.99 (0.96–1.01) 1.10 (1.06–1.14) 1.09 (1.09–1.05)

Mbeya, Tanzania 0.88 (0.86–0.91) 0.90 (0.87–0.93) 1.07 (1.03–1.11) 1.06 (1.02–1.11)

Abuja & Lagos Nigeria 0.91 (0.87–0.94) 0.90 (0.86–0.94) 0.88 (0.83–0.94) 0.88 (0.82–0.94)

Age (years)

18–29 Ref – Ref –

30–39 1.03 (1.00–1.06) 1.02 (1.00–1.05) 1.03 (1.00–1.07) 1.03 (1.00–1.06)

40–49 1.07 (1.04–1.09) 1.06 (1.03–1.08) 1.07 (1.04–1.11) 1.06 (1.03–1.10)

50+ 1.07 (1.04–1.10) 1.06 (1.03–1.09) 1.08 (1.05–1.12) 1.06 (1.02–1.09)

Sex

Male Ref – Ref –

Female 1.02 (1.00–1.03) 1.03 (1.01–1.05) 1.01 (0.99–1.03) 1.01 (0.99–1.03)

Education

None or some primary Ref – Ref –

Primary or some secondary 0.98 (0.96–0.99) 1.00 (0.99–1.02) 1.02 (0.99–1.04) 1.01 (1.00–1.03)

Secondary and above 0.96 (0.94–0.98) 0.99 (0.97–1.02) 0.99 (0.97–1.02) 1.01 (0.99–1.03)

Currently employed

No Ref – Ref –

Yes 1.02 (1.01–1.04) 1.01 (1.00–1.03) 0.94 (0.93–0.96) 1.00 (0.98–1.01)

Marital status

Not married Ref – Ref –

Married 1.02 (1.00–1.03) 1.01 (1.00–1.03) 1.01 (0.99–1.03) 1.00 (0.99–1.02)

Consume alcohol

No Ref – Ref –

Yes 0.98 (0.96–1.00) 1.00 (0.98–1.02) 0.88 (0.85–0.91) 0.89 (0.86–0.92)

ART treatment supporter

No Ref – Ref –

Yes 1.01 (1.00–1.02) 1.01 (0.99–1.01) 1.01 (1.00–1.03) 1.01 (.099–1.02)

WHO stage at time of HIV diagnosis

I Ref – Ref –

II 1.00 (0.98–1.02) 0.99 (0.97–1.01) 0.99 (0.97–1.02) 1.00 (0.98–1.03)

III 0.97 (0.95–0.99) 0.96 (0.94–0.99) 1.03 (1.01–1.06) 1.02 (1.00–1.04)

IV 0.99 (0.95–1.03) 0.98 (0.93–1.03) 1.08 (1.04–1.12) 1.06 (1.02–1.10)

Unknown 0.97 (0.90–1.04) 0.96 (0.88–1.05) 1.06 (1.01–1.12) 1.04 (0.99–1.09)

Duration on ART

< 6months Ref – Ref –

6 months to < 2 years 1.09 (1.06–1.12) 1.08 (1.05–1.11) 0.98 (0.96–1.01) 0.98 (0.95–1.00)
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[18]. Participation in an HIV support group has been
associated with significantly improved ART adherence
and viral suppression in a number of prior studies
that either assessed both or one of the outcomes [7,
15–17].
Although we found that more frequent support group

attendance measured by a self-report of support group
attendance at the current and previous visits was signifi-
cantly associated with improved ART adherence in un-
adjusted analysis, this association was not observed after
controlling for potential confounders. More frequent
support group attendance also did not demonstrate any
measured improvement in viral suppression in our
cohort. There have been variable observations in the few
available literature that investigated the impact of fre-
quency of support group participation on ART adher-
ence and viral suppression. Contrary to our findings,
PLWH in Central Kenya who reported more frequent
participation in HIV support grpoup meetings were
more likely to have better ART adherence and viral sup-
pression [16]. Despite reporting better ART adherence
among support group attendees compared to non-
attendees, a previous study in Nigeria failed to demon-
strate an association between more frequent support
group attendance and ART adherence [7].
Various factors may be responsible for the observed

differences. High support group uptake was a common
observation among studies that demonstrated improved
ART adherence and/or viral suppression among support
group attendees compared to non-attendees [7, 16, 17],
which may partly explain the disparity with our findings.
In addition, two of those studies were limited by small
sample sizes while the third was a cross-sectional ana-
lysis. The well-known lack of standardization in the
services provided by HIV support groups may also con-
tribute to the observed disparity. Differences in ART

duration and regimen in the various studies may also
play a role. The high frequency of self-reported ART ad-
herence in our participants could partly explain the lack
of association with support group attendance. Moreover,
many of the participants were already engaged in care
prior to their study enrollment so it is possible that good
treatment outcomes that may be attributable to partici-
pation in support groups could have antedated the study.
Detectable HIV viral load is associated with infective
and non-infective complications [25–27]; hence a higher
tendency to achieve viral suppression should be targeted
as a treatment outcome goal among HIV support group
participants.
Despite the lack of association between support group

attendance and ART adherence or viral suppression, the
well-known interdependence between ART adherence
and viral suppression was corroborated in our study.
PLWH who reported complete ART adherence were sig-
nificantly more likely to have viral suppression. In order
to achieve improved HIV treatment outcomes, strategies
aimed at promoting ART adherence should continue to
be intensified during HIV support group sessions.
Our analyses should be interpreted in the light of their

limitations. In the bid to make our findings as represen-
tative as possible of the HIV clinic patients at each site,
an overwhelming majority of our participants were ran-
domly selected from existing patient list at each clinic
stratified by gender, and ART status. However, once a
participant enters the cohort, they begin to receive an
enhanced level of care and may no longer be representa-
tive of the routine care experience which could poten-
tially affect the generalizability of our findings. While we
provided a general description of known support group
operations at the sites, we were not able to determine
the extent to which subtle differences in these opera-
tions impacted our outcomes since the data were not

Table 2 Unadjusted and adjusted analyses of factors associated with viral suppression and ART adherence among people living
with HIV on ART (Continued)

Viral suppression ART adherence

Unadjusted OR (95% CI) Adjusted OR (95% CI) Unadjusted OR (95% CI) Adjusted OR (95% CI)

2 to < 4 years 1.10 (1.07–1.14) 1.08 (1.05–1.11) 1.01 (0.98–1.04) 0.99 (0.96–1.02)

4+ years 1.11 (1.07–1.14) 1.07 (1.04–1.10) 1.04 (1.01–1.07) 1.02 (0.99–1.05)

ART regimen

AZT/NVP/3TC 0.96 (0.94–0.98) 0.96 (0.94–0.98) 0.97 (0.95–0.99) 0.98 (0.95–1.00)

AZT/EFV/3TC 1.01 (0.98–1.04) 1.01 (0.99–1.04) 0.98 (0.94–1.01) 0.97 (0.94–1.01)

TDF/NVP/3TC 0.96 (0.93–0.99) 0.95 (0.92–0.98) 1.00 (0.97–1.03) 1.00 (0.97–1.03)

PI-based 1.29 (1.24–1.34) 1.27 (1.22–1.32) 1.04 (1.00–1.07) 1.03 (1.00–1.06)

TLE 0.99 (0.97–1.00) 1.00 (0.98–1.01) 0.99 (0.97–1.01) 1.01 (0.99–1.03)

Other Ref – Ref –

Logistic regression models with generalized estimating equations were used to estimate unadjusted and adjusted odds ratios and 95% confidence intervals for
the impact of self-reported support group attendance on ART adherence and viral suppression. Statistically significant ORs and 95% CI are in bold
OR odds ratio, CI confidence interval
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Table 3 Sensitivity analyses examining support group attendance reported at the current and previous visit with viral suppression
and ART adherence across all visits except for enrollment

Viral suppression ART adherence

Unadjusted OR (95% CI) Adjusted OR (95% CI) Unadjusted OR (95% CI) Adjusted OR (95% CI)

Support group attendance

No Ref – Ref –

Yes 0.99 (0.97–1.01) 0.99 (0.97–1.01) 1.02 (1.00–1.05) 1.01 (1.00–1.03)

Study site

Kayunga, Uganda Ref – Ref –

South Rift Valley, Kenya 0.96 (0.95–0.98) 0.97 (0.94–0.99) 1.18 (1.14–1.21) 1.14 (1.10–1.18)

Kisumu West, Kenya 0.97 (0.95–0.99) 0.98 (0.95–1.01) 1.11 (1.07–1.15) 1.09 (1.05–1.13)

Mbeya, Tanzania 0.90 (0.88–0.92) 0.91 (0.88–0.94) 1.06 (1.02–1.10) 1.05 (1.01–1.10)

Abuja & Lagos Nigeria 0.92 (0.88–0.96) 0.92 (0.87–0.96) 0.89 (0.83–0.95) 0.88 (0.82–0.94)

Age (years)

18–29 Ref – Ref –

30–39 1.03 (1.00–1.05) 1.02 (1.00–1.05) 1.04 (1.01–1.08) 1.03 (1.00–1.07)

40–49 1.06 (1.03–1.08) 1.06 (1.03–1.08) 1.08 (1.05–1.12) 1.06 (1.03–1.10)

50+ 1.06 (1.03–1.09) 1.06 (1.03–1.10) 1.09 (1.05–1.13) 1.06 (1.02–1.10)

Sex

Male Ref – Ref –

Female 1.02 (1.00–1.03) 1.03 (1.01–1.05) 1.01 (0.98–1.03) 1.01 (0.99–1.03)

Education

None or some primary Ref – Ref –

Primary or some secondary 0.98 (0.96–0.99) 1.00 (0.98–1.01) 1.01 (1.00–1.03) 1.01 (0.99–1.03)

Secondary and above 0.96 (0.94–0.98) 0.99 (0.97–1.01) 1.00 (0.97–1.02) 1.01 (0.99–1.03)

Currently employed

No Ref – Ref –

Yes 1.02 (1.01–1.03) 1.01 (0.99–1.03) 0.94 (0.93–0.96) 1.00 (0.98–1.02)

Marital status

Not married Ref – Ref –

Married 1.01 (1.00–1.03) 1.01 (1.00–1.03) 1.01 (1.00–1.03) 1.01 (0.99–1.03)

Consume alcohol

No Ref – Ref –

Yes 0.98 (0.96–1.00) 1.00 (0.98–1.02) 0.89 (0.86–0.92) 0.90 (0.87–0.93)

ART treatment supporter

No Ref – Ref –

Yes 1.01 (1.00–1.02) 1.00 (0.99–1.01) 1.01 (1.00–1.03) 1.00 (0.99–1.02)

WHO stage at time of HIV diagnosis

I Ref – Ref –

II 0.99 (0.98–1.01) 0.99 (0.97–1.01) 0.99 (0.96–1.01) 1.00 (0.98–1.03)

III 0.97 (0.95–0.99) 0.97 (0.94–0.99) 1.03 (1.01–1.06) 1.02 (1.00–1.05)

IV 0.99 (0.95–1.03) 0.98 (0.94–1.03) 1.08 (1.04–1.12) 1.07 (1.03–1.10)

Unknown 0.96 (0.89–1.04) 0.96 (0.88–1.04) 1.07 (1.01–1.12) 1.04 (0.99–1.09)

Duration on ART

< 6months Ref – Ref –

6 months to < 2 years 0.99 (0.97–1.01) 0.99 (0.97–1.01) 1.02 (0.97–1.06) 1.01 (0.97–1.05)
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systematically collected as part of the study procedures.
Although we assessed the impact of support group at-
tendance at the current and previous visit on viral sup-
pression and ART adherence across all visits, this might
not have clearly delineated those who consistently
attended support groups from those with infrequent at-
tendance. ART adherence was based on self-report,
which potentially undermines the internal validity. Al-
though we were able to control for WHO clinical stage,
ART duration, regimen and the existence of an ART
treatment supporter, this study did not collect informa-
tion on drug interactions and side effects, so our
analyses were unable to control for these additional po-
tential confounders. It is possible that the high frequency
of self-reported ART adherence and viral suppression in
the cohort on a background of low support group up-
take limited our ability to detect any potential effect of
support group participation. Considering that several
participants were already engaged in care prior to their
study enrollment, it is possible that the impact of sup-
port group attendance on the primary outcome mea-
sures might have been experienced prior to enrollment
in this study.

Conclusion
We found that HIV support group participation was un-
common in our cohort and was not significantly associ-
ated with ART adherence or viral suppression.
Considering that uptake of support group in the four
sub-Saharan African countries assessed was low, our
findings possibly highlight how the potential benefits of
HIV support groups might be hindered by low uptake in
a region with disproportionately high burden of HIV, a
critical need for good ART adherence and viral

suppression, both of which are components of the ‘95–
95-95 targets’. While the need for increased awareness
of support groups and their potential benefits among
PLWH in SSA cannot be overemphasized, comprehen-
sively exploring the factors responsible for low HIV sup-
port group uptake in the region should be pursued.
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