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Abstract

This systematic review and meta-analysis examined the effects of social support interventions (SSIs) on adherence to
antiretroviral therapy (ART) among people living with HIV. We systematically searched Web of Science, PubMed/MED-
LINE, Scopus, and Cochrane Library in September 9, 2020. English-language publications of randomized controlled trials
(RCTs) in peer-reviewed journals were considered eligible. To estimate the effects of SSIs on adherence to ART, odds
ratios (ORs) with 95% confidence intervals (CIs) were pooled using random effects models. Subgroup analysis was used
to investigate the sources of heterogeneity. Of 243 records identified, 17 controlled trials were included. The meta-analysis
found significant and moderate effect size in the improvement of adherence to ART from SSIs. Subgroup analysis showed
that the study design, follow up duration, source of social support, and year of publication significantly moderated the
effect sizes in the meta-analysis. Our findings support the hypothesis that social support interventions can improve adher-
ence to ART. Using various types and sources of social support, further research is needed to assess the effect of SSIs on
adherence to ART across different settings.

Keywords Systematic review - HIV - Adherence - Antiretroviral therapy - Social support

Introduction

HIV (human immunodeficiency virus) the virus that can lead
to AIDS (acquired immunodeficiency syndrome) continues
to be a serious global health and development concern.
There is no cure for HIV infection. However, with antiret-
roviral drugs (ARVs), HIV can be controlled [1]. Therefore,
early access to antiretroviral therapy (ART), adherence to
ART and support retention in care is vital to improve the
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health of people living with HIV (PLHIV), as well as to
reduce HIV transmission risk [1, 2].

ART adherence rates of 95% or more are required to
achieve virologic suppression. However, only 62% of ART
patients achieve this optimal ART adherence (=90%) [3].
Consistent ART adherence is associated with effective
viral suppression, improved immune function, quality of
life, near-normal life expectancy, and prevention of HIV
transmission [4, 5], while poor adherence may lead to the
development of resistance to ART and subsequent disease
progression and higher rates of mortality [2, 6].

A variety of factors can influence adherence to ART,
including complexity of therapeutic regimens [7], stigma
[8, 9], treatment side effects [7, 9], knowledge and percep-
tion towards ART medications [10], medical privacy [7],
relationship with the health care provider [11], and social
support [12—17].

Social support is described as the availability of perceived
or actual psychological and material resources provided by
a social relationship, including instrumental, informational,
and emotional support [18]. Social support can improve
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coping skills, reduce negative affect, motivate health behav-
ior change, and facilitate treatment adherence [19, 20].

In recent years, there has been an increasing amount of
investigation on social support interventions (SSIs) as a
facilitator to uptake of HIV testing, promote HIV antiretro-
viral therapy, and improve retention in care 3, 17].

Prior studies have provided mixed evidence about the
association between social support and adherence to ART.
Some literature suggests that SSI may increase adherence to
ART [10, 12—15], others suggest null or very small effects
of SSI on improving adherence [21-25].

Given the lack of clarity about the effects of SSIs on ART
adherence, the aim of this study was to use the meta-analytic
approach to evaluating the effectiveness of SSIs in improv-
ing adherence to ART among PLHIV. Potential moderators
such as the study design, year of publication, follow up
duration, source of social support, and quality score of the
included studies that may affect the effectiveness of SSIs
were also tested.

We hypothesized that social support interventions would
increase adherence to ART among PLHIV. Examining this
hypothesis could help clarify to what extent the SSIs are
effective in achieving optimal ART adherence.

Methods

The present study conducted a systematic review and meta-
analysis on studies evaluating the effect of SSIs on adher-
ence to ART among PLHIV.

The study selection, assessment of eligibility criteria,
data extraction and analyses were performed based on
a protocol that has been registered with PROSPERO at
http://www.crd.york.ac.uk/Prospero/ (Registration number:
CRD42020200085). The protocol was developed in accor-
dance with PRISMA (Preferred Reporting Items for Sys-
tematic reviews and Meta-Analyses) guidelines [26].

Search Strategy

A systematic search was conducted in September 9, 2020,
using electronic search in four databases including Web
of Science, PubMed/MEDLINE, Scopus, and Cochrane
Library. Google Scholar was also searched. The reference
lists of relevant primary studies were checked manually to
identify other potentially eligible studies.

A sensitive search strategy was used to retrieve relevant
studies. Both free text terms and Medical Subject Headings
(MeSH) were used to define the keywords.

The search strategy used for PubMed database was
((HIV [Mesh] OR “HIV Infections” OR “HIV Positive”
OR “Acquired Immunodeficiency Syndrome” OR “HIV

@ Springer

Seropositivity” OR AIDS OR “Human Immunodeficiency
virus“[tiab]) AND ( “Social Support“[Mesh] OR “Peer Sup-
port” OR “Social networking““[Mesh] [tiab]) AND ( “Treat-
ment Adherence and Compliance“[Mesh] OR “Treatment
Non-adherence” OR “Therapeutic Adherence” OR " Treat-
ment Compliance” OR Adherence OR Compliance[tiab]
) AND ( “Clinical Trial“[Mesh] OR “Controlled Clinical
Trial“[Mesh] OR “Pragmatic Clinical Trial“[Mesh] OR
“Randomized Controlled Trial” OR Inversion[tiab] )).

We modified our search strategy to suit each database.
EndNote (version X8) was used for data management.

Study Selection and Eligibility Criteria

Studies were included if they: (1) were randomized con-
trolled trials (RCTs); (2) were peer-reviewed and published
in English up to September 9, 2020; and (3) examined the
effects of social support interventions on adherence to ART
among PLHIV.

Observational studies and studies that did not provide
information on the pre-specified PECOS (Population,
Exposure, Comparison, Outcome, Study design) items were
excluded.

Following the initial search, a three-stage selection pro-
cess was used to identify relevant articles: Firstly, titles and
abstracts were screened for eligibility by three independent
reviewers (Z.J, T.P and H.S). Secondly, discordant results
were resolved by third reviewer (Y.S). Finally, full text
articles were retrieved and reviewed by the two reviewers
(Z.J and T.P), where the abstracts met the inclusion criteria
or abstract information was not enough to assess eligibility.

Quality Assessment of Studies

The methodological quality assessment of included stud-
ies was conducted independently by the two reviewers (Z.J
and T.P) according to the modified Jadad 8-item scale [27].
Each quality item was scored as 1 (=yes), 0 (=no or not
described). The overall quality score for each study was
calculated by summing the scores across the eight items.
Disagreement on ratings was resolved by discussion and a
third reviewer (Y.S) was consulted when consensus could
not be reached.

Data Extraction and Analysis

The two independent reviewers (Z.J and T.P) screened the
full-texts of eligible studies and extracted the information
based on a predefined format included primary author,
publication year, date and duration of the study, country
where the study was conducted, study population, sam-
ple size, measurement of ART adherence, quality score,
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database searching
(n=239)

Records identified through Records identified through

manual searching
(n=4)

\4

Records after duplicates removed
(n=203)

Records excluded

Full-text articles assessed for eligibility
(n=69)

> (n=134)

Records excluded (n = 52)

A 4

Studies included in meta-analysis
(n=17)

Fig. 1 Selection of studies into the review

characteristics of the social support intervention, and key
findings.

When there was a disagreement between the two review-
ers, consensus was achieved by judgment of a third person.
In some cases, the missing data was acquired by contacting
authors.

All eligible studies, regardless of quality scores, were
included to the analysis. Publication bias was assessed by
funnel plots, Begg’s and Egger’s tests. We conducted a
meta-analysis with a random effects model to assess the
effect of social support interventions on adherence to ART.

Statistical heterogeneity between studies was assessed
using Cochran’s Q test, tau?, and I2. Five subgroup analyses
were conducted to investigate the source heterogeneity. The
meta-analysis was performed using Stata V.12 software.

Results

A total of 239 articles were found from the initial electronic
database search. Searching the reference lists identified
another four relevant studies. After removing duplicates,

\ 4

-Full texts were unable to be retrieved: 1

-Not RCT: 3

-Outcome variable was not adherence to ART: 24
-Not related to social support intervention: 20
-Study population: 1

-Results were qualitative: 2

-Not in English: 1

203 articles were screened. Following title and abstract
review, 69 articles were identified; and 17 studies were
finally included after full-text review. A PRISMA flow dia-
gram illustrates the study selection process in Fig. 1.

Study Characteristics

The 17 included studies were published between 2005 and
2020 in eight countries (Table 1). Nine (53%) studies were
done in high income countries that eight of those were con-
ducted in the United States [12—-14, 16, 22, 25, 28, 29] and
one in Italy [24]. Two (12%) studies were done in Asia [30,
31] and six (35%) studies were done in Sub-Saharan Africa
[7, 21, 23, 32-34]. The median sample size was 174 (IQR:
108-246).

The studies defined adherence to ART and its measures
in different ways. Ten studies (59%) measured adherence
using subjective measures [12, 16, 21-24, 28, 30-32], three
studies (18%) used objective measures (pill counts or phar-
macy records) [13, 14, 34], with the rest (23%) used both
self-reported and objective measures [15, 25, 29, 33].

@ Springer



1622

AIDS and Behavior (2023) 27:1619-1635

Table 1 Characteristics of the 17 studies included in the systematic review and meta-analysis on the effectiveness of social support interventions
on adherence to antiretroviral therapy (ART) among people living with HIV

First Country Study Sam- Date and Measurement of ART adherence Qual- Main findings
author, population ple  duration ity
year size  of the score
study
Remien USA Adults 215 Between  Type of measure(s): Objective 8 Intervention partici-
etal., aged>18 August Adherence measure(s): Pill-taking, Medica- pants had a higher mean
2005(14) years 2000 and tion Event Monitoring System (MEMS caps). medication adherence at
January Adherence definition: The percentage of pre- post-intervention whether
2004 scribed doses taken (without regard to timing adherence was defined as
5 weeks and within specified time windows). percentage of prescribed
Follow up: At baseline, 8 week, 3 and doses taken (76% vs.
6-month 60%) or doses taken
Level of optimal adherence: > 95% within specified time
windows (58% vs. 35%).
The intervention arm
were significantly
more likely to achieve
high levels of adher-
ence (>80%, > 90%, or
>95%), when compared
with controls. However,
for many participants,
the effect was attenuated
over time.
Simoni  USA Adults 136 Between  Type of measure(s): Subjective, Objective 7 Null findings;
etal., aged>18 May 2000 Adherence measure(s): No significant differences
2007(29) years and March (1) Participant self-reported adherence using in adherence between
2002 Adult AIDS Clinical Trials Group Adherence peer support intervention
6 months  to Antiretroviral Instrument. condition and standard of
(2) Electronic drug monitors (EDM)-based care condition according
medication to self-reported and EDM
Adherence definition: The percentage of at 3 and 6 months.
doses taken (according to self-report) over
those prescribed (according to medical record)
for the past 3 days.
Follow up: At baseline, 4 week, 3 and
6-month
Level of optimal adherence: > 95%
Koenig  USA Adults 226 Between  Type of measure(s): Objective 6 The intervention group
etal., aged>18 1999 and  Adherence Measure(s): Pill-taking, electroni- were significantly more
2008(13) years 2002 cally monitored (MEMS caps) adherent than the control
6 months  Adherence definition: The ratio of doses group (OR=1.69;

taken to doses prescribed

Follow up: Monthly, over 6 consecutive
months

Level of optimal adherence: > 90%

95% CI1=1.08, 2.64),
X*(1)=5.35, p=0.021.
Using a weighted
average across the six
time points 40.15% and
27.59% of participants
were 90% adherent in the
intervention and control
conditions, respectively.

There was good agreement between the two reviewers
concerning the methodological quality.

All included studies were judged to be at low risk of bias
for random allocation. Eleven out of the 17 included stud-
ies had high methodological quality. Of these, six studies
reported adequate concealment of allocation [14, 15,22, 23,
25, 30]. Only one study was not at risk of loss to follow up
[24]. All included studies were judged to have appropriate

@ Springer

statistical method. The overall quality score for each study
are presented in Table 1.

A summary of the SSIs are reported in Table 2. Inter-
ventions varied by source of support, type of support, and
methods used to assess social support. Of the 17 included
studies, seven (41%) used a peers/friends SSI [15, 22, 25,
28,29, 32, 34], two (12%) used family/caregivers [14, 24],
one (6%) used HIV-experienced clinicians SSI [12], and
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Table 1 (continued)

First Country Study Sam- Dateand Measurement of ART adherence Qual- Main findings
author, population ple  duration ity
year size  of the score
study
Simoni ~ USA Adults 224 Between  Type of measure(s): Subjective, Objective 8 Results indicated the
etal., aged>18 March Adherence measure(s): potential efficacy of
2009(25) years 2003 and (1) Participant self-reported (Adult AIDS peer support (OR=2.10,
May 2005 Clinical Trials Group Adherence to Antiretro- 95% CI=1.10, 4.01) but
9 months  viral Instrument) not pager messaging in
(2) EDM-based medication increasing short-term
Adherence definition: ART adherence. Strate-
(1) Self-reported measure: the number of doses gies for maintaining
missed during the previous week. The four- optimal adherence over
point response scale was dichotomized: “none time are needed.
of the time” was recoded as perfectly adherent
and “I1-2 times, 3-5 times, or 6—10 times”
were recoded as non-adherent.
(2) EDM-Based measure: the number of bottle
openings recorded by the MEMS cap during
the 7 days before each assessment date divided
by the number of prescribed doses.
Follow up: At baseline, 3, 6, and 9-month.
Level of optimal adherence:
Self-reported adherence: 100%
EDM: 80, 85, 90, 95, and 100%
Johnson USA Adults 249 Between  Type of measure(s): Subjective 6 The odds of non-adher-
etal., aged>18 February  Adherence measure(s): Two self-report ence decreased 6% per
2011(12) years 2005 and  measures; month in the intervention
March (1) Adult AIDS Clinical Trials Group Adher- participants (OR =0.94,
2007 ence to Antiretroviral Instrument 95% CI1=0.89, 0.99),
15 months (2) The visual analog scale but the odds of non-
Adherence definition: adherence remained
(1) Mean 3-day adherence was calculated unchanged over time
by dividing the number of pills reported as in the control partici-
being taken by the number of pills that were pants (OR=1.03, 95%
prescribed in the regimen. CI=0.96, 1.10).
(2) The visual analog scale of 0-100 assessed
30-day adherence separately for each drug.
Follow up: At baseline, 3, 6, 9, and 15-months
Level of optimal adherence: Not reported
Kunutsor Uganda Adults 174 Between  Type of measure(s): Subjective, Objective 5 Intervention participants
etal., aged>18 December Adherence measure(s): had more than four times
2011(33) years 2008 and (1) A clinic-based pill count the odds of achiev-
June 2009 (2) A patient self-report questionnaire ing optimal adher-
28 weeks  Adherence definition: The percentage of ence (OR=4.51, 95%

prescribed medication doses taken during each
4-week period

Follow up: At 4-weekly intervals

Level of optimal adherence: > 95%

CI=1.22, 16.62) than
control participants.
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Table 1 (continued)

First Country Study Sam- Date and Measurement of ART adherence Qual- Main findings
author, population ple  duration ity
year size  of the score
study
Horvath USA Gay/bisexual 123 Between Type of measure(s): Subjective 7 The intervention had
etal., male February  Adherence measure(s): Three self-reported modest effects for the
2013(22) aged>18 and April  adherence measures. overall sample. However,
years 2011 Adherence definition: among current drug-
8 weeks (1) The percentage of time ART was correctly using participants, the
taken as prescribed in the past 30 days intervention group
(2) The percentage of time ART was taken reported significantly
within two hours of the scheduled dose in the higher overall ART
past 30 days adherence compared to
(3) The percentage of time ART was taken cor- control (90.1% vs. 57.5%
rectly with food in the past 30 days at follow-up; differ-
Follow up: At baseline, post-intervention, and ence=31.1, p=0.02).
1-month
Level of optimal adherence: > 90%
Jones Zambia Adults 160 Between  Type of measure(s): Subjective 8 At 3-month follow-up,
etal., aged>18 September Adherence measure(s): Monthly self-reported the proportion reporting
2013(23) years 2006 to ARV use and AIDS Clinical Trials Group consistent adherence
June 2008 (ACTG) Questionnaire for Adherence to Anti- over the past 3 months
6 months  HIV Medications improved in the group
Adherence definition: Previous 4 days’ medi- condition (98%, McNe-
cation adherence (Monthly self-reported ARV mar’s test, p=0.02) but
use ) and missed doses over 3 months (ACTG not in the individual con-
Questionnaire for Adherence to Anti-HIV dition (88%, McNemar’s
Medications) test, p=1.0).
Follow up: At baseline, 3, 4, and 6-months
Level of optimal adherence: Not reported
Nicastro Italy Children 17 Not Type of measure(s): Subjective 3 Adherence to ART was
etal., aged<18 reported  Adherence measure(s): Self-reported adher- higher among Interven-
2013(24) years 8 months  ence measure tion participants 6(60%)
Adherence definition: The number of doses compared with control
of the total prescribed antiretroviral therapy participants 5(71%).
missed in the previous 4 days However, the differ-
Follow up: Monthly ence was not significant
Level of optimal adherence: > 95% (p=0.62).
Williams China Adults 110 Between  Type of measure(s): Subjective 5 Participants in the
etal, the mean age July Adherence measure(s): A self-reported adher- intervention group
2014(31) of 37 and 38 2010 and  ence to ARV over the 30 days using a visual (87%) were significantly
years for the August analog scale (VAS) more adhered to ARV
intervention 2012 Adherence definition: Participants placed at 6 months compared
group and 12 months a cross on a 10-cm horizontal line ranging with participants in the
the con- from 0-100% at the point showing their best control group (56%). At
trol group, estimate of medication that had taken in the 12 months, there was a
respectively preceding 30 days. slight reduction in the

Follow up: At baseline, 6 and 1- month
Level of optimal adherence: > 90%

percentage of adher-
ing participants in both
groups.
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Table 1 (continued)

First Country Study Sam- Dateand Measurement of ART adherence Qual- Main findings
author, population ple  duration ity
year size  of the score
study
Chang Uganda Adults, 442 Between  Type of measure(s): Subjective 6 The peer support inter-
etal., aged>18 June 2011 Adherence measure(s): Engagement in care vention did not affect
2015(32) years to July (Survey-based) ART use.
2013 Adherence definition: HIV clinic attendance, After one year, interven-
24 months either self-reported or based on clinical records tion participants were
Follow up: At baseline and 12-month more likely to report
Level of optimal adherence: Not reported engagement in care (92%
vs. 84%; PRR 1.09,
p=0.039). The effect was
observed only among
participants who were
not in care and were not
taking Cotrimoxazole At
baseline.
Robbins  South Adults 55 Between Type of measure(s): Subjective, Objective 7 In this pilot study,
etal., Africa aged>18 August Adherence measure(s): adherence to ART was
2015(15) years 2008 and (1) The standard clinic-based pill count higher among interven-
April 2010 (2) Self-reported ART adherence tion participants (10%)
5—6 weeks Adherence definition: compared to control (8%)
(1) The standard clinic-based pill count as (p=0.17).
established by the clinic pharmacy and City Based on the clinic-based
Department of Health and conducted at each pill counts, the propor-
pharmacy ARV refill tion of participants who
(2) A self-reported single-item on a 5-point achieved > 80% adher-
Likert scale asking participants to rate their ence at post-intervention,
adherence over the past 4 weeks was 67% among inter-
Follow up: At baseline and approximately 5-6 vention participants (vs.
weeks after baseline 16% control) (p<0.05).
Level of optimal adherence: > 90% Self-reported adher-
ence improved slightly
in both groups, but the
difference in the changes
between groups was not
significant.
Bouris USA Black/ Afri- 106 Between Type of measure(s): Subjective 5 Intervention participants
etal., can American 2012 and Adherence measure(s): A self-reported mea- were 2.91 times more
2017(16) male 2015 sure of ARV adherence using a visual analog likely to report>90%
aged 16-29 12 months scale ARV adherence (95%
years old Adherence definition: Adherence for medi- CI=1.10,7.71) than

cations taken in the previous 30 days from
0-100%.

Follow up: At baseline, 3 and 12-months
post-intervention

Level of optimal adherence: > 90%

control participants.
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Table 1 (continued)

First Country Study Sam- Dateand Measurement of ART adherence Qual- Main findings
author, population ple  duration ity
year size  of the score
study
Phiri Malawi Pregnantor 1269 Between  Type of measure(s): Objective 6 Facility-based interven-
etal., breastfeeding November Adherence measure(s): Documented receipt tion participants (86%),
2017(34) women 2013 and  of antiretroviral drugs (RD=6%, 95% Cl=-3%,
aged =18 November Adherence definition: 15%) and community-
years 2014 (1) Uptake: Documented receipt of antiretro- based intervention
24 months viral drugs at the initial and second scheduled participants (90%);
ART clinic visit (RD=9%, 95% CI=1%,
(2) Defaulted: Failed to return within 60 days 18%) were more likely to
after a scheduled appointment date (adverse uptake ART than control
outcome in time-to-event analysis) participants (81%). How-
(3) Stopped treatment: Documented stop of ever, only the difference
ART for more than 60 days (adverse outcome between community-
in time-to-event analysis) based intervention and
Follow up: Monthly for the first 6 months and control was statistically
3 monthly thereafter significant.
Level of optimal adherence: > 90%
Attonito USA Alcohol use 243 Between  Type of measure(s): Subjective 4 The intervention par-
etal., disorders February ~ Adherence measure(s): The self-reported ticipants significantly
2020(28) aged 18-60 2009 and  scale of Community Programs for Clinical reported more adher-
years December Research on AIDS (CPCRA). ence (93%) than control
2012 Adherence definition: The percentage of time participants (80.6%) at 6
About4  ART medications were taken as prescribed months (RR=1.55, 95%
years over a week. Participants rated their adher- CI=1.09, 2.18).
ence for each medication used according to
the scale: “all” (100%), “most” (75%), “about
half” (50%), “few” (25%), or “none” (0%)
Follow up: At baseline, 3 and 6-month
Level of optimal adherence: > 95%
Nestadt  Thailand Children 88 Between  Type of measure(s): Subjective 8 The intervention partici-
etal., aged 9-14 May 2015 Adherence measure(s): Self-reported ART pants were significantly
2019(30) years old to March  adherence more adherent (91%)
2016 Adherence definition: A self-reported scale than control participants
9 months  asking youth and caregiver the number of (70%) at 9 months*.
day’s youth missed medication in the past 30
days, when they last missed medication, and
how well they took medication in the past 30
days.
Follow up: At baseline, 6 and 9-month
Level of optimal adherence: Not reported
Denison Zambia Youth 273 Between  Type of measure(s): Subjective 5 Intervention participants
etal., aged 15-24 October ~ Adherence measure(s): Self-reported ART had significantly higher
2020(21) years 2018 to adherence treatment gap odds of non-adherence or
February  Adherence definition: Participants were asking treatment gap (OR=1.74,
2019 about ART adherence treatment gap at the two 95% CI=1.06, 2.86) than
6 months  time points: “In the past three months, did you control participants At

have a day when you did not take any ART
drugs?” and “What were the most days in a row
that you missed swallowing your drugs in the
past three months?”

Follow up: At baseline and the 6-month midline

Level of optimal adherence: Not reported

baseline.

Having a treatment gap did
not change for the control
group between baseline
and midline (OR=1.05,
95% CI1=0.68, 1.61], but
there was a significant
relative change for the
intervention participants
(OR=0.63, 95% CI=0.35,
1.13].

* Information was obtained by direct contact with the author
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seven studied (41%) used multiple sources of support [13,
16,21, 23, 30, 31, 33].

We found less than half of the studies (35%) reported
how social support was measured [15, 23, 28-31].

All interventions except one provided informational sup-
port. The type of social support was not reported in one
study [31]. Seven studies (41%) used emotional support
[12, 16, 24, 25, 28, 29, 33], seven studies (41%) used some
sort of tangible support [12, 13, 15, 16, 28, 32, 33], and six
studies (35%) used a combination of at least three types of
social support [12, 16, 25, 28, 29, 33].

Five of the 17 reviewed studies (29%) referred to infor-
mation motivation behavioral skills (IMB) theories and
models [16, 22, 23, 28, 32], three studies (18%) used social
action theory [14, 15, 30], two studies (12%) used problem-
solving models [12, 13], one (6%) referred to social cogni-
tive theory [21], one (6%) used pedagogical theory of Paolo
Freire [31], and one study used social support theory [13].
Five studies (29%) did not report any theory or pathway to
explain how social support may influence adherence to ART
[24, 25, 29, 33, 34].

Overall Estimate and Heterogeneity of Studies

The included studies reported odds ratios (ORs) ranged
from 0.14 to 9.33. The results of meta-analysis showed
that social support interventions can increase adherence to
ART (Overall OR=1.66, 95% CI: 1.24, 2.22). The hetero-
geneity across all 17 studies was moderate (chi® 16=38.34,
p=0.001; 1°=58.3%). The between-study variances tau’
was 0.18.

Figure 2 shows a forest plot of individual estimates from
included studies along with pooled estimate and heteroge-
neity measures.

Publication Bias and Tests for Funnel Plot
Asymmetry

There was no evidence of publication bias using both of the
Egger’s and Begg’s tests. However, Fig. 3 presents the fun-
nel plot with two missing studies imputed by the trim-and-
fill method.

Subgroup Analysis

To check potential sources of the observed heterogeneity,
we conducted five subgroup analyses to assess the effect of
study design, year of publication, follow up duration, source
of social support, and quality score of the included studies.
The heterogeneity in all subgroups was similar to overall
estimate ranged from 35 to 70%.

The results of subgroup analyses showed a higher over-
all OR for studies with follow up duration of >7 months
(Overall OR=1.98, 95% CI: 1.23, 3.19) compared to <6
months (Overall OR=1.43, 95% CI: 0.98, 2.07), a higher
overall OR was also reported in the categories of parallel
design, studies with multiple sources of social support, and
both studies with high and low quality scores (Table 3).

Discussion

This systematic review and meta-analysis aimed to evaluate
the effectiveness of social support interventions in improv-
ing adherence to ART among PLHIV.

We identified 17 RCTs, representing 4110 participants in
eight countries: China, Italy, Malawi, South Africa, Thai-
land, Uganda, United States, and Zambia.

The results of this meta-analysis showed a significant
positive effect in increasing adherence to ART with accept-
able heterogeneity among included studies. These findings
support our hypothesis, which posits that social support
interventions can improve adherence to ART among PLHIV.

Subgroup analyses indicated some significant moderators
on SSIs effectiveness, namely study design, follow up dura-
tion, source of social support, and year of publication. The
results showed larger effect sizes for interventions of longer
duration. Previous studies have also revealed that adherence
levels decline with time and the positive effect of receiving
information, emotional, and affirmation support may reduce
when the support is discontinued [14, 25] .

We also found that different sources of social support
may modify the effect of SSIs on ART adherence. Support
from all sources, except family support alone, had a positive
effect on adherence to ART. However, the positive effect
was statistically significant only for interventions with mul-
tiple sources of support. This can be explained in part by
the synergistic effects of different types of support served
by various members of PLHIV’s network [42, 43]. More
research is needed to examine the effect of social support
from various sources on adherence to ART.

The literature suggests a consistency in the positive effect
of social support on adherence to treatment for various dis-
ease conditions [44].This consistency is also obvious in the
forest plot of our meta-analysis.

These findings may be explained by two broad concep-
tual models linking social support to health outcome: (1)
stress-related and (2) direct effect models [18, 42, 45].

The stress—related model suggests that social support can
operate as a stress buffer and influence health by provid-
ing psychological and material resources required to man-
age stress and help individuals to engage in more adaptive
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Table 2 Characteristics of the social support interventions to improve adherence to antiretroviral therapy (ART) among people living with HIV

First Social support intervention Source of social Type of social Measure- General Measurement of Use of
author, support support ment of or HIV  satisfaction of theory
year Social specific  social support
support support  intervention

Remien SMART couples intervention  Sexual partner Informational Not HIV No Ewart’s
etal., A four-session couple-based support specified  specific social
2005(14) ART adherence intervention (Accord- support action

administered to individual ing to the theory

couples. details of the

Key components included edu- intervention)

cation about ART and adherence,
identifying adherence barriers,
developing communication

and problem-solving strategies,
optimizing partner support, and
building confidence in the couple
for optimal adherence.

Simoni  HAART intervention Peers Appraisal, The HIV Yes Not
etal., A 3-month peer support inter- spiritual, modified specific specified
2007(29) vention consisted of two parts: emotional, and version support
(1) “peer meetings”: six twice- informational  of the
monthly 1-hour .group meetings adherence- UCLA
at the clinic (2) weekly phone related social ~ Social
calls from peers to participants support Support
Inventory
[35]
Koenig  Project HEART Support partner(family, Tangible and  Not HIV No * Problem-
etal., A clinic-based intervention peers) and informational  specified specific Solving
2008(13) delivered one-on-one and nurse-interventionist support support Model
through group sessions to * Self-
HIV + patients and their support Determina-
partners; five phone contacts tion Theory
were made between the interven- * Social
tion sessions. Support
Theory
Simoni HAART intervention Peers Emotional, Not HIV No Not
etal., A 3-month peer support inter- informational, specified specific specified
2009(25) vention consisted of two parts: and affirma- support
(1) “peer meetings”: six twice- tion social
monthly 1-hour group meetings support

at the clinic (2) weekly phone
calls from peers to participants.
Johnson  Five 60-min individual counsel- HIV-experienced Tangible, Not HIV No Social
etal., ing sessions, clinicians delivered clinicians emotional and specified specific problem
2011(12) ART side effects coping skills. informational support solving
support training
and coping
effective-
ness train-
ing rooted
in Stress
and Coping
Theory
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Table 2 (continued)
First Social support intervention Source of social Type of social Measure- General Measurement of Use of
author, support support ment of or HIV  satisfaction of theory
year Social specific  social support
support support  intervention
Kunut-  Treatment Supporter (TS) Family members Emotional, Not both No Not
sor et al., intervention (a partner, mother, informational, specified specified
2011(33) TSs were chosen by the patient ~ daughter, and financial
with the assistance of the health  sister, brother, a rela- support
workers and were educated tive), friend, or neigh-
with WHO-IMAI educational bor/friend and health
materials. workers
Treatment supporter meetings at
the clinic every 2 or more weeks
to deal with barriers to treatment
and adherence.
Horvath  Thrive With Me (TWM) Peers Informational Not HIV Yes Informa-
etal., An online peer-to-peer social support specified  specific tion,
2013(22) support intervention. (Accord- support Motivation,
Intervention content includes: ing to the and Behav-
(a) video; (b) articles about HIV details of the ioral Skills
and medication adherence; and intervention) (IMB)
(c) links to other HIV-related model
websites and webpages.
Jones A series of group and individual Peers and facilitators Informational  Social HIV No Infor-
etal., sessions with peers and health support Support  specific mation
2013(23) care providers focused on HIV Question- support Motivation
and medication knowledge, naire Behavioral
barriers and solutions in the use (SSQ) Skills
of ARVs. that is an (IMB)
8-item Mode
Likert
scale [36]
Nicastro Eight monthly sessions of family Parents (mother, Informational Not HIV No Not
etal., group psychotherapy with par-  father), or other and empa- specified  specific specified
2013(24) ents or caregiver, a psychologist, caregiver, the medical thetic support support
and a social worker in a friendly staff and the team of
context. psychologist
Williams Ai Sheng Nuo (Love, Life, Nurses and peer Not specified  The HIV No Pedagogi-
etal., Hope ) educators Social specific cal theory
2014(31) Home-based intervention includ- Support  support of
ing in person or telephone visits. Rating Paolo
Scale Freire
(SSRS)
that is a
question-
naire with
10-item
compris-
ing three
subscales:
objective
social
support,
subjective
social
support,
and utility
of social
support
(31).
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Table 2 (continued)

First Social support intervention Source of social Type of social Measure- General Measurement of Use of
author, support support ment of or HIV  satisfaction of theory
year Social specific  social support
support support  intervention
Chang PeerCARE intervention Peers Peers provided Not HIV No situated
etal, Monthly peer visits at home psychoso- specified  specific Informa-
2015(32) or other places to (1) assessing cial support, support tion,
participants health status and encourage- Motivation,
behavior; (2) providing psycho- ment, informa- and
social support; and (3) facilitat- tion on and Behavioral
ing access to care reminders Skills
of clinic (sIMB)
appointments
and the basic
care package
(BCP)
Robbins Masivukeni intervention Peers Informational Medi- both No Social
etal., A multimedia computer based and practical ~ cation- Action
2015(15) ART adherence intervention per- support specific Theory
formed by lay counselors who social
had received counseling training support
from the local NGO. was
measured
using
8 item,
5-point
Likert
scale
[37].
Perceived
avail-
ability
of social
support
was
assessed
using an
8-item,
S-point
Likert
scale [38,
39]
Bouris Project nGage Mother, sister, sexual ~ Informational, Not HIV Yes Informa-
etal., A social-network support partner, female rela- emotional, and specified specific tion-Moti-
2017(16) intervention among young black tives, friend instrumental support vation-
men who have sex with men support Behavioral
(YBMSM). Skills
This client-centered, 1.5-h ses- (IMB)
sion consists of individual and theory
dyadic components between an
index young man and a support
confidant who is identified by
the index participant (IP).
The social work interventionist
delivers four telephone boosters
to the IPs.
Phiri Facility-based and community-  Peers Informational Not HIV No Not
etal., based models of peer support support specified  specific specified
2017(34) intervention consisted of one-on- (Accord- support
one patient education, support ing to the
groups, visit reminders, and details of the
missed visit follow-up. intervention)
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Table 2 (continued)
First Social support intervention Source of social Type of social Measure- General Measurement of Use of
author, support support ment of or HIV  satisfaction of theory
year Social specific  social support
support support  intervention
Attonito HHRP-A intervention Peers Four func- Social HIV No Informa-
etal, A group-level risk-reduction tional support: support  specific tion-Moti-
2020(28) intervention for PLHIV who Emotional/ was support vation-
have a history of alcohol abuse, informational, measured Behavioral
eight 2-hour group sessions tangible, affec- using all Skills
scheduled 1 to 2 times per tionate, and 19 items (IMB)
week over consecutive weeks, positive social from the model
involved both didactic presenta- interaction Medical
tion of materials and experiential Outcomes
exercises. Study
(MOS)
[40].
Nestadt CHAMP + intervention Caregivers, social Informational  Social HIV No Modified
etal., Eleven cartoon-based sessions worker/counselor support support specific Social
2019(30) delivered to child-caregiver (Accord- was support Action
dyads by a social worker/coun- ing to the assessed Theory
selor over 6 months. details of the ~ based on (SAT)
intervention)  care-
givers’
responses
to some
questions
asked
about the
frequency
of help,
advice,
comfort,
or other
support
received
in the past
month
from
people in
their lives
[41].
Denison  Project YES! Youth Engaging  Peer mentor, and an Informa- Not HIV No Social
etal., for Success adult caregiver tional support  specified specific Cognitive
2020(21) HIV clinic-based peer mentoring (According to support Theory

program consisted of multiple
components.

Participants attended an orienta-
tion meeting with a healthcare
provider, an assigned youth peer
mentor, and an adult caregiver (if
invited).

After the orientation meeting, par-
ticipants met with their assigned
youth peer mentor monthly for
one-on-one meetings over 6
months, as well as monthly youth
group meetings.

the details of the

intervention)

SMART: Sharing Medical Adherence Responsibilities Together
IMAL: Integrated Management of Adolescent and Adult Illness

PeerCARE: Peer Community Assistant in Retention and Engagement

CHAMP+: Collaborative HIV Prevention and Adolescent Mental Health Program adapted for Thailand
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OR (95% Cl)

Remien et al., 2005 1:—0— 2.71 (1.52, 4.84)
Simoni et al., 2007 —— 0.72 (0.31, 1.70)
Koenig et al., 2008 L_B 1.75 (1.00, 3.06)
Simoni et al., 2009 - 0.87 (0.42, 1.81)
Johnson et al., 2011 : L 3.09 (0.61, 15.71)
Kunutsor et al., 2011 - 4.51 (1.22, 16.62)
Horvath et al., 2013 —+:r— 1.23 (0.46, 3.29)
Jones et al., 2013 —— 1.10 (0.38, 3.21)
Nicastro et al., 2013 - ; 0.14 (0.01, 3.27)
Williams et al., 2014 — 4.58 (1.88, 11.15)
Chang et al., 2015 —O—E 0.96 (0.64, 1.45)
Robbins et al., 2015 : # 9.33 (1.19, 72.99)
Bouris et al., 2017 —:—*— 3.03 (1.14, 8.10)
Phiri et al., 2017 s 1.91 (1.38, 2.64)
Nestadt et al., 2019 —;—0— 4.24 (1.24,14.47)
Attonito et al., 2020 . 1.26 (0.66, 2.42)
Denison et al., 2020 —— 0.98 (0.57, 1.67)
Overall (I-squared = 58.3%, p = 0.001) 0 1.66 (1.24, 2.22)

NOTE: Weights are from random effects analysis

[

|
1

|
10

Fig. 2 Forest plot showing the effect of social support interventions on adherence to antiretroviral therapy (ART) among people living with HIV.

sick-role behaviors, as well as to achieve greater adherence
to medication [44, 45].

The direct-effect model highlights the overall benefits of
integration into a social network and states that individuals
with high social support may have better health, regardless
of whether or not they are in dealing with life stressors [45].

It should be noted that the relationship between social
support and treatment adherence is complex and may be
explained by variety of sub-models of these two broad per-
spectives (e.g., social control or matching hypotheses) [45].

The social control hypothesis, which is a major variant
of the direct effect model, suggests that social networks
are health promoting because they can facilitate and sup-
port healthier behaviors [45]. The presence of close others
may lead to the direct or indirect social control of behavior,

@ Springer

facilitating adherence through norm internalization and the
provision of punishment for unhealthy behaviors [42, 44].

According to the matching hypothesis, which is a major
variant of the stress-buffering model, the effectiveness of
any type of social support depends on the extent to which
it meets the particular demands of the stressful event [42,
45, 46]. For example, informational support could be most
effective for stressors that are more controllable, whereas
emotional support may be most effective for uncontrollable
stressful events [45].

As shown in Table 2, different theories and models of
behavior change were used in the reviewed studies. How-
ever, researchers rarely referred to social support theory to
establish a clear pathway between social support and medi-
cation adherence in PLHIV.
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Fig. 3 The funnel plot with two
missing studies imputed by the

o 4
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Table 3 Subgroup analysis of social support interventions to improve adherence to antiretroviral therapy (ART) among people living with HIV

Subgroups Overall OR 95% CI P-value*
Study design
Parallel design 1.80 1.25,2.60 0.002
Others (Factorial, Cross-over design) 1.36 0.78,2.38 0.279
Year of publication
Before 2010 1.39 0.78,2.50 0.269
After 2010 1.79 1.25,2.56 0.002
Follow up duration
<6 months 1.43 0.98,2.07 0.061
>7 months 1.98 1.23,3.19 0.005
Source of social support
Family/Caregiver 0.94 0.06, 15.37 0.965
Peer/Friend 1.24 0.85, 1.81 0.267
Health/Social worker 3.09 0.61, 15.71 0.173
Multiple sources 2.19 1.31, 3.66 0.003
Methodological Quality Score
Low quality (Score<5) 1.93 0.98,3.77 0.056
High quality (Score = 6) 1.56 1.12,2.17 0.009

* P-value for Chi? statistic for heterogeneity

It was also surprising that most studies did not measure
social support, while ideally social support should be mea-
sured at several different points in time to evaluate the asso-
ciation between SSI and adherence [45].

The literature suggests that social support has been con-
ceptualized and measured in various ways [47]. Researchers
have often measured it through the structural and functional
components of support. The structural measures examine
the availability and frequency of contact with different
types of relations, for example, the number of close friends
or contact frequency with family members. The functional

measures of support can assess either received or available
emotional support, informational support, tangible support,
and belonging support that served by social network mem-
bers [42, 45]. We found that functional approach was usu-
ally used to measure social support among included studies.
Measuring both social network structure and function by
multi-item scales is recommended for future studies.

This study had some strengths and limitations. We fol-
lowed PRISMA guidelines and registered the protocol of
this systematic review in PROSPERO. However, some limi-
tations are worth highlighting.

@ Springer



1634

AIDS and Behavior (2023) 27:1619-1635

First, unpublished studies were not included in the cur-
rent review. Second, six of the included studies [16, 21,
24, 28, 31, 33] categorized in low quality studies, which
may overestimate the overall effect size. Third, social sup-
port interventions differ in many ways. It remains unclear
that SSIs in which setting (e.g., group, individual or family)
result in better behavior change and adherence to ART.

Finally, we were not able to reduce the observed hetero-
geneity by using subgroup analysis. It should be noted that
the differences in estimated ORs by source of support may
be results of the small numbers of studies in some categories
(e.g., family/caregivers and HIV-experienced clinicians).

Conclusion

The current systematic review and meta-analysis provides
empirical quantitative evidence on impact of SSIs on adher-
ence to ART. The findings suggest that providing social
support can increase medication adherence among PLHIV.
However, more ART adherence interventions with various
types and sources of social support should be designed and
evaluated. Developing SSIs based on social support theory
and using appropriate measures of social support can help
future researchers to more accurately assess the effective-
ness of SSIs, as well as examine theoretical models linking
social support to health outcomes.
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