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ABSTRACT
Objective: The rapid scale up of antiretroviral
treatment (ART) in sub-Saharan Africa (SSA) has
resulted in an increased focus on patient adherence.
Non-adherence can lead to drug-resistant HIV caused
by failure to achieve maximal viral suppression.
Optimal treatment requires the identification of patients
at high risk of suboptimal adherence and targeted
interventions. The aim of this review was to identify
and summarise determinants of adherence to ART
among HIV-positive adults.
Design: Systematic review of adherence to ART in
SSA from January 2002 to October 2014.
Methods: A systematic search was performed in 6
databases (PubMed, Cochrane Library, EMBASE, Web
of Science, Popline, Global Health Library) for
qualitative and quantitative articles. Risk of bias was
assessed. A meta-analysis was conducted for pooled
estimates of effect size on adherence determinants.
Results: Of the 4052 articles screened, 146 were
included for final analysis, reporting on determinants
of 161 922 HIV patients with an average adherence
score of 72.9%. Main determinants of non-adherence
were use of alcohol, male gender, use of traditional/
herbal medicine, dissatisfaction with healthcare facility
and healthcare workers, depression, discrimination and
stigmatisation, and poor social support. Promoters of
adherence included counselling and education
interventions, memory aids, and active disclosure
among people living with HIV. Determinants of health
status had conflicting influence on adherence.
Conclusions: The sociodemographic, psychosocial,
health status, treatment-related and intervention-related
determinants are interlinked and contribute to optimal
adherence. Clinics providing ART in SSA should
therefore design targeted interventions addressing
these determinants to optimise health outcomes.

INTRODUCTION
Around 36.7 million people worldwide are
currently living with HIV, of which 52%
reside in sub-Saharan Africa (SSA).1 With
the introduction of antiretroviral therapies

Key questions
What is already known about this topic?
▸ Rapid scale-up of antiretroviral therapy (ART)
resulted in the highest number of HIV-positive
people using ART worldwide. Non-adherence to
ART is the most common reason for treatment
failure.
▸ Several systematic reviews have addressed
determinants of adherence and showed determinants of adherence to differ per region of the
world.

What are the new findings?
▸ This systematic review combined quantitative
and qualitative articles to determine predictors
for (non-)adherence. Main determinants identified for non-adherence were use of alcohol,
male gender, use of traditional/herbal medicine,
dissatisfaction with healthcare facility and healthcare workers, depression, discrimination and
stigmatisation, and poor social support.
Promoters of adherence included counselling
and education interventions, memory aids, and
active disclosure of HIV status.
▸ Qualitative articles provided insights into underlying reasons for identified determinants for
(non-)adherence

Recommendations for policy
▸ A thorough understanding of factors associated
with ART (non-)adherence allows for targeted
interventions. We propose a number of interventions that could be implemented in healthcare
services throughout sub-Saharan Africa to
increase ART adherence.

(ARTs), HIV is increasingly becoming a
chronic manageable disease.2 As a reﬂection
of global roll-out efforts, the number of
people living with HIV and receiving ART
has increased by a third since 2013 and in
2015 about 17 million people received ART
globally. Treatment success requires both a
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METHODS
Protocol and registration
The systematic review was conducted in accordance with
the PRISMA guidelines13 and the Cochrane Handbook
for Systematic reviews;14 the study protocol was registered in PROSPERO (ID: CRD42014014476).
Eligibility criteria, information sources and search strategy
A systematic literature search was performed in the following electronic bibliographic databases: PubMed/
MEDLINE, The Cochrane Library, EMBASE, Web of
Science, POPLINE, and the Global Health Library for
all publications up to 27 October 2014. Search terms
composed of MeSH and combined text for domain:
‘HIV positive adults receiving ART in SSA’, outcome
‘Patient Compliance’ and determinant ‘Risk factors’,
‘Determinants’ or ‘Predictors’. For the complete search
strategy see online supplementary data 1. Filters were
applied to exclude articles regarding infants, children
and geographical locations other than SSA. All duplicates were removed using EndNote X7.15 No restriction
based on year of publication, study design or language
was applied. Given the comprehensive approach of the
search, references were not checked, except those from
a recent global systematic review,11 which did not yield
additional articles.
Study selection
Titles and abstracts were independently screened for
inclusion eligibility by two out of three reviewers (TH,
JLB, SCA). Inclusion criteria were: study population of
15 years or older, living in SSA, HIV-positive, currently
2

receiving ART, and available adherence information.
Age cut-off was based on previous systematic reviews and
WHO/UNICEF Health Indicator guideline.16 Studies
reporting on non-SSA populations were only included if
the abstract indicated data were presented stratiﬁed for
SSA participants. Eligible studies could be qualitative
and/or quantitative. Animal, biomedical studies, case
reports, non-peer-reviewed published reports of proceedings, conference abstracts, secondary analyses, without
main focus on the region of SSA and studies that are
written in neither English nor Dutch were excluded.
Discrepancies between reviewers in this process were discussed and resolved by full-text evaluation. In case of
incomplete data or unavailable full-text articles, two
attempts were made to contact the corresponding
author via email, no reaction resulted in exclusion of
the study. Post hoc, a random 10% of 332 articles
excluded based on region was assessed if the article contained any results for SSA. This was not the case.
Data collection process and data items
Data extraction was performed using a standardised data
extraction form. For each article, name of the ﬁrst
author, publication year, country and geographical
region, that is, Central-Africa, East-Africa, Southern
Africa and West-Africa following the index of National
Library of Medicine—Medical Subject Headings,17 study
design, aim of study, study setting, adherence outcome,
sample size, treatment status (initiating or already on
ART), adherence assessment method and determinants/risk factor outcome were retrieved. Determinants
were coded according to themes: sociodemographic and
socioeconomic, treatment and health facilities, psychosocial, health status, and counselling and education
interventions. These themes were adjusted where necessary in the writing process to assure that all determinants
ﬁtted within the framework.
Data extraction was carried out by a single reviewer
(TH), who was not blinded for journal and author
details. If clariﬁcations on data extraction were needed,
one of the two reviewers was contacted ( JLB, SCA). Ten
per cent of the qualitative studies were randomly controlled for uniformity in data extraction by a second
reviewer (SCV). If data from the same study were used
in multiple articles, the article reporting on the largest
sample size or data source was used. For longitudinal
studies, adherence measurement of the ﬁrst time point
was used to facilitate comparability across studies and to
reduce loss to follow-up bias.
Quality assessment and risk of bias in individual studies
Quantitative studies
For quality assessment of quantitative studies, an
adapted version of the Cochrane Collaboration tool was
applied as previously used in comparable reviews.18 19
Studies were scored according to the following criteria:
blinding of researcher or clinicians, selection of study
population, completeness and origin of data
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sustainable supply of ART to clinics and lifelong adherence to treatment by patients.1 3 4 The importance of
improving treatment adherence has resulted in a vast
number of publications focussing on this topic.
Non-adherence is the most common reason for treatment failure,5 with potential risk to develop drug resistance through suboptimal viral suppression. Subsequent
transmission of ﬁrst-line ART-resistant HIV strains
increases demand for second-line treatment often associated with poorer patient health outcomes and increasing healthcare costs.5–7 For these reasons, a thorough
understanding of determinants of adherence to ART are
paramount.8
Studies on ART adherence showed that predictors and
risk factors differ per region of the world, necessitating
context-speciﬁc development of non-adherence proﬁles.9 10 This will enable healthcare providers to offer
tailored care for patients at risk of non-adherence.11
The objective of this study was to identify and summarise
determinants of adherence to ART among HIV-positive
adults in SSA. For a comprehensive overview, both qualitative and quantitative studies were included,12 as qualitative studies may identify key themes not found,
described or discussed in larger quantitative studies.

BMJ Global Health

Qualitative studies
Qualitative articles were scored on their risk of bias
using a previously developed approach by Vervoort
et al20 focussing on (1) participants of the study: nature
of sample, recruitment strategy, population, sample size;
(2) data collections: validity measurements, quality of
data collector, interview type, data triangulation, thickness of data; and (3) data analysis: coding procedure,
interpretation, validity measurements and triangulation
analysis. Bias risk was assigned as one of the following
levels: satisfactory (S), dubious or not mentioned (D),
and unsatisfactory (U). The nature of the sample was
described as convenience (C) or purposive (P).
Mixed-method studies
Studies which combined qualitative and quantitative
methods were scored by both risk of bias assessments
listed above.
Summary measures, synthesis of results and risk of bias
across studies
Meta-analysis was performed to obtain a summary
measure based on pooled estimates on adherence determinants derived from the respective ORs, relative risks
(RR) and corresponding 95% CI. If complete numbers
of (non-)events were available, RRs were converted into
ORs. If this was not possible, separate analyses for ORs

and RRs were presented. Determinants reported in at
least two studies were weighted based on the inverse of
the variance as an estimate of statistical size. Owing to
lack of reported risk estimates, not all studies included
in this systematic review were suitable to be included.
Statistical analyses were performed with RevMan V.5.3;
(Review (RevMan) [Computer program]. Copenhagen: The
Nordic Cochrane Centre The Cochrane Collaboration,
2014.) statistical signiﬁcance was set at a two-sided p
value of <0.05. Heterogeneity was measured using the I2
statistic.21 Possible publication bias was assessed visually
through funnel plots per determinant.
Determinants were described narratively when based
on qualitative data, or if pooling of results was not possible due to the nature of the data, using a mixedmethods approach. For mixed-methods studies, results
were analysed as either quantitative or qualitative
depending on reported outcome.
RESULTS
A total of 4052 articles were identiﬁed through the systematic literature search (see ﬂow diagram in ﬁgure 1).
After removing duplicates, 2353 articles were screened
on title and abstract, 2046 articles did not meet inclusion criteria and were excluded. After full-text assessment of the remaining 307 articles, a total of 146 articles
were included for the ﬁnal analysis. Of these 146 articles
reporting on determinants of (non-)adherence, 112
reported on quantitative and 37 qualitative data, with 3
studies using mixed methods.
Study characteristics of these articles are presented in
table 1 and online supplementary data 2. Included
studies were published between 2003 and 2014, and

Figure 1 Flow diagram of the
study selection for inclusion in the
systematic review on
determinants of adherence to
ART in SSA. ART, antiretroviral
treatment; SSA, sub-Saharan
Africa.
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(measurements performed by authors or database
research), clarity of outcome deﬁnition, and whether
and how confounders were taken into account. Risk of
bias was assigned as low, high or unclear risk, according
to the quality assessment tool previously described.14
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Characteristics of
studies on adherence
to ART
Study type

Group
Cohort

44 (27)

Cross-sectional

73 (45)

Qualitative

37 (24)

Other
Retrospective/
prospective
Region

Reported themes
quantitative

N=(%)

Prospective

7 (4)
136 (89)

Retrospective

17 (11)

Central and
East-Africa

74 (45)

Southern Africa

56 (35)

West-Africa

36 (20)

Sociodemographic

75 (31)

Psychosocial

40 (21)

Health status

25 (14)

Treatment

49 (22)

Intervention

12 (10)

No significant
determinants found

8 (2)

reported on 161 922 participants. Seventy-four articles
reported on Central and East-Africa, 56 on Southern
Africa and 36 on West-Africa. The average adherence
rate was 52.5% (adherence 100%) and 72.9% (adherence 95%).

Bias assessment
Overall the performance of risk of bias was reasonably
well, with only a few studies reporting high risk of bias
on one or more of the categories (25% quantitative,
51.3% qualitative). Risk of bias assessment of the quantitative and qualitative studies is summarised in ﬁgure 2.
Details for bias assessment for individual studies can be
found in online supplementary ﬁles 3 and 4.
For quantitative studies, blinding of researchers and
selection of study population was frequently unclear
(69.6% and 49.1%). The other categories scored reasonably well, especially completeness of data and clear deﬁnitions of outcome (86.6% and 92.9%). For qualitative
studies, validity of measurements in data collection and
data analysis were least well deﬁned (62.1%).
Recruitment strategy was unclear in 56.8%. Other categories scored reasonably well.
The funnel plots, where possible, showed on visual
inspection some evidence of publication bias in smaller
studies considering younger age, that is, 15–35 years, low
or no education, and discrimination (see online
supplementary data 4).
4

Determinants of (non-)adherence
Sociodemographic, socioeconomic and lifestyle factors
Sociodemographic and socioeconomic determinants
were reported in 105 studies.
Age was reported by 20 articles to be a determinant for
adherence, with better adherence seen in older patients
(>35 years) compared with younger patients.22–41
Eighteen studies reported gender inﬂuences on
adherence. Eleven reported better adherence for
women,31 42–51 but six reported the opposite.22 28 41 52–54
Among men who had sex with men lower adherence was
reported.55
Lower levels of education corresponded with nonadherence,42 45 52 53 56 57 and higher adherence was
observed among patients with formal education.58–60
However, some articles reported the opposite.41 61–63
Alcohol
use
increased
the
risk
of
non-adherence.3 22 23 31 33 39 42 43 46 47 61 64–87
Suggested reasons were that patients may forget to take
their medication as a consequence of alcohol use.33 67 78
Men may use alcohol to deny the reality of being
HIV-positive.85
Religion was reported as both a barrier to and a promoter of adherence.33 67 71 74 79 82–85 88–102 Belief and
faith that God provided the knowledge to make ART
acts was observed to promote adherence,71 82 92 93
whereas studies reporting belief in religious cures for
HIV over conventional medical approaches observed
increased non-adherence.71 82 93
Employment showed conﬂicting outcomes; nonadherence
was
observed
to
be
higher
in
unemployed54 61 64 96 and employed31 74 78 96 103 people.
Similarly, both higher income and poverty were associated
with non-adherence.3 28 42 47 49 51 52 56 59 85 87 96 104–107
Financial challenges, including transport costs, health
facility costs and ﬁnancial insecurity were associated with
non-adherence.40 54 59 62 64 69 71 78 83 85 88 94 101 107–117
Food insecurity resulted in non-adherence through two
mechanisms: stopping ART when food was unavailable to
avoid aggravated (gastrointestinal) side effects, or because
taking ART when insufﬁcient food is available increased
49
53
59
64
65
67
69
71
hunger.31
72 78 82 83 85 95 102 105 107 109 110 115 118–120

Other predictors reported to be associated with (non-)
adherence were: distance to clinic,29 37 41 52 84 85 111 121
having children,88 93 106 110 114–116 122 geographical
area,45 58 96 117 123 marital status,41 53 58 61 64 65 68 104
number of sexual partners,47 124 travelling,33 71 105 109 110
forgetting to take medication,59 71 83 84 hospital versus
government ART initiative,51 living situation,87 tobacco
use,47 unable to maintain healthy lifestyle122 and language barriers.36
Treatment and health facilities
Seventy-ﬁve articles reported treatment determinants
affecting adherence. The majority of these mentioned
the negative inﬂuence of side effects on adherence,
such as chronic diarrhoea and body shaping effects,
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Table 1 Overview of characteristics of studies on
adherence of antiretroviral treatment (ART)
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giving rise to the fear of involuntary disclosure of HIV
status.3 23 28 33 42 53 56 57 59 62 67 69 71 79 83–85
88 94 95 102 107 110 114 115 120 121 125–130
The second most
reported determinant was the inﬂuence of healthcare
workers on patient adherence. A conﬁdential and good
relationship with healthcare providers resulted in better
adherence. Non-adherence was seen when patients
encountered unpleasant experiences with clinic staff,
including
rudeness,
condemnation
and
fatigue.7 30 33 59 65–67 78 79 83–85 88 94 101 109 113 116 122 131
Health facility determinants associated with nonadherence included experiencing no privacy at the facility,
due to crowded pharmacies, consultations with multiple
patients and lost ﬁles. Long waiting times and limited
clinic hours were reported to lead to non-adherence, especially for employed people who would need to take time
off to collect their medication.3 7 33 65 67 69 78 79 83–85
87 88 94 97 101 107 109

Patients positive perceptions of ART, such as a strong
belief in value of treatment and understanding importance of adherence,33 83 94 109 114 116 118 122 were associated with adherence, whereas rumours and false
beliefs about ART, including that ART can cause harm
and is a sexual stimulant, were associated with
non-adherence.83 84 102 109 114 120 126
Duration of treatment was observed to be associated
with both adherence29 56 64 74 124 132 133 and non-

adherence.23 38 52 69 72 75 134 Studies reporting better
adherence over time suggested that long-term experience with ART results in better knowledge and strategies
to incorporate ART use in daily life, social support,
longer exposure to healthcare services, returning of
strength and increased ability to manage side
effects.29 56 64 124 Reasons for increased non-adherence
could be the experience of no instant consequences for
non-adherence and risk behaviour like smoking and use
of alcohol.69 A proposed concept for adherence support
interventions to reduce the consequences of duration of
adherence was a shift towards promoting adherence as a
means to live, rather than only survive.23 75 134 Other
treatment and healthcare facility-related determinants
were: pill burden as a predictor for nonadherence,36 38 39 64 84 102 106 110 115 130 change in medication or treatment,56 65 74 83 109 114 medication
type,7 26 37 42 64 103 135 136 missing scheduled
visits,30 40 66 137 pharmacy stock out,40 42 48 67 dietary
instructions,100 study type136 and unclearly deﬁned ART
dosage.3 102
Psychosocial
Seventy-three studies found psychosocial determinants
affecting adherence. Disclosure, whereby people living
with HIV hide or skip their medication to avoid disclosure
of HIV status, was described most often in relation to non-
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Figure 2 Summary risk of bias assessment for qualitative (items 1–6) and qualitative7–18 studies on adherence to ART. ART,
antiretroviral treatment.
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22

26

32

41

50

61

68

Disclosing one’s
HIV status to spouse, children and others has
been observed to be a predictor of receiving support and
was
observed
to
be
associated
with
adherence.33 37 49 62 67 78 83 85 111 115 116 131 139
Similarly, material, emotional and social support
was associated with adherence.29 33 38 52 64 73 82–85 88

Counselling and education interventions
Counselling and education were mentioned by 20
articles to be associated with adherence. Adherence
training commonly consisted of strategies to cope with
the medication and its side effects. Patients who had
poor knowledge of basic HIV concepts due to no or
low-quality counselling were at higher risk of non64
66
78
79
82
84–86
adherence.25

94 101 107 109 113 115 119 125 129 131 140–143

88 92 94 101 102 107 109 110 116 131

Fear of discrimination and/or experiencing stigma
were determinants of non-adherence. This included
being laughed at, exclusion from activities, being ﬁred
and alienation.3 33 43 59 64 65 67 78 83 85 88 97 103 107 109
113–115 120 122 125 130 144 145
Depression was found to be a
predictor for non-adherence, and included reasons such
as ‘ready to die’ and ‘loss of hope of ever getting
better’.25 43 71 73 77 82 87 94 105 113 120 140 142 146–149 Further
factors strongly inﬂuencing adherence include coming to
terms and acceptance of illness, for example, people with
a desire to live and take care of children, and fear of
returning to pre-ART health state.67 82 84 94 110 116 122 144
Conversely, difﬁculty in coming to terms and lack of
belief in existence of HIV, and not feeling sick were barriers to adherence.3 33 Other determinants affecting both
adherence and non-adherence were cognitive impairment,73 128 143 internalised stigma,43 68 73 82 known use of
ART and/or HIV status of others,47 49 69 72 134 139 psychological distress,72 150 trauma,109 142 151 masculinity,85 122 152
sharing medication,35 94 lack of commitment to
therapy,63 85 105 119 120 isolation from family,115 caring for
family,114 121 wanting to return to life before ART,119
being accused of infecting others,102 psychiatric care
service126 and stress.83

The use of memory aids like mobile phones, radio
alarms, watches, clocks, reminders of children and pill
boxes were observed to be associated with adherence,44 88 109 110 113 114 119 140 155 likewise implementation
of ART in daily routines; not being able to do so was associated with non-adherence.3 29 69 85 102 105 109 110 125 144
Having a treatment partner or clinic buddy was observed
to be associated with adherence.32 85 112 114 139 144 156
Receiving support by non-governmental organisation/
government83–85 and adherence self-efﬁcacy122 were also
reported determinants of adherence.
A total of 14 studies found no signiﬁcant determinants
of adherence.157–165

Health status
The most common health status-related determinant was
perceived health status. Experiencing improved health
on ART, increased conﬁdence in medication, weight
gain and being able to return to work were positively
33
44
47
82–85
associated
with
adherence.3
88 90 92 101 102 108–110 113 115–117 119 129 144
However, some
studies noted that improved health could result in nonadherence if people believed to have been
cured.33 38 84 105 110 120 122 130 138 Studies assessing
adherence in relation to participant’s CD4 cell count
were conﬂicting. Both low and high CD4 counts were
reported to increase and decrease adherence to
ARTs.23 25 32 37 38 96 137 153
Adherence to ART could be decreased when a patient
needs to cope with multiple ailments including malaria,
diabetes and high blood pressure—especially when
asymptomatic for HIV.47 94 109 113 122 129 The following
determinants predicted non-adherence to a lesser
extent: body mass index,26 95 154 TB,50 73 74 WHO clinical stage,26 56 75 CDC staging criteria,133 haemoglobin,32
immune reconstitution inﬂammatory syndrome event81
and viral load.95
6

Meta-analysis
Meta-analysis could be performed for 25 determinants:
12 sociodemographic and socioeconomic factors, 5 psychosocial, 4 treatment-related and 2 health status and
intervention-related determinants. Results are summarised in ﬁgure 3, sample sizes and number of studies
included per determinant are presented in online
supplementary data 5.
Sociodemographic and socioeconomic factors
Determinants associated with a protective effect on
adherence were not drinking alcohol (OR=0.41; 95% CI
0.27 to 0.65; I2=38%)22 39 and non-use of herbal/traditional medicine/treatment (OR=0.56; 95% CI 0.38 to
0.83).100
Non-adherence was associated with the following
determinants: use of alcohol (OR=1.78; 95% CI 1.51 to
2.09; I2=39%),23 46 61 64 66 72 74 76 86 87 binge drinking
(OR=2.25;
95%
CI
1.92
to
2.65;
I2=18%),31 42 46 47 65 70 73 75 86 male gender (OR=1.73;
95% CI 1.34 to 2.23; I2=60%),22 31 42 47 48 51 61 younger
age (15–35 years; OR=1.61; 95% CI 1.25 to 2.06;
I2=92%),30 32 34 35 37 39 40 61 low or no education
(OR=1.80;
95%
CI
1.09
to
2.98;
I2=81%),30 75 78 93 97 114 118 use of herbal/traditional
medicine/treatment (OR=2.65; 95% CI 1.18 to 5.95;
I2=78%),90 91 95 96 98 low income or living below poverty
level
(OR=3.36;
95%
CI
2.22
to
5.93;
I2=66%),28 42 47 52 96 104 costs forming barriers to treatment
(OR=3.09;
95%
CI
1.78
to
5.37;
I2=59%),40 59 62 111 117 urban treatment site or urban
residence (OR=3.32; 95% CI 2.26 to 4.87; I2=0%)45 58 96
and food insecurity (OR=1.95; 95% CI 1.65 to 2.29;
I2=13%).31 49 53 65 72 95
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adherence.4

69 75 77 84 85 90 91 122 125 131 137 138
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Other determinants were not signiﬁcantly related to
adherence, for example, formal education, (un)employment, high income and marital status. However, female
gender and older age (35 to 50+ years) showed trends in
favouring adherence (OR=0.72; 95% CI 0.50 to 1.03;
I2=79%)26 36 38 and (OR=0.74; 95% CI 0.49 to 1.11;
I2=86%),22 23 25 27 28 30 respectively.
Treatment and health facilities
Reliable ART availability (OR=0.24; 95% CI 0.16 to
0.37)40 was associated with increased adherence,
whereas pharmacy stock-out was associated with nonadherence (OR=3.42; 95% CI 1.98 to 5.90; I2=0%).42 48
Other determinants associated with non-adherence were
side effects (OR=2.20; 95% CI 1.58 to 3.07;
I2=76%)23 42 53 57 62 121 126 128 129 165 and missing scheduled clinic visits (OR=2.77; 95% CI 1.73 to 4.43;
I2=55%). Non-signiﬁcant determinants were: change in
regimen and/or treatment, and perceived health status
by patients.

Psychosocial
Adherence was associated with good social support
(OR=0.51; 95% CI 0.37 to 0.71; I2=0%).129 140 141
Determinants predictive for non-adherence were: nondisclosure to others (OR=3.46; 95% CI 2.04 to 5.89;
I2=66%),49 52 53 64 66 137 138 depression (OR=2.54; 95%
CI 1.65 to 3.91; I2=52%),25 43 73 87 140 147–149 poor social
support
(OR=2.54;
95%
CI
1.65
to
3.91;
I2=31%)29 64 73 143 and discrimination (OR=2.88; 95%
CI 1.31 to 6.36; I2=73%).43 65 103 145 Psychological distress was not related to ART adherence.72 73

Health status
Contrary to the narrative assessment, CD4 count was predictive for non-adherence in the meta-analysis: CD4
≥200 cells/mm3 (OR=1.26; 95% CI 1.09 to 1.46;
I2=40%),25 32 37 96 CD4≤200 cells/mm3 (OR=2.00; 95%
CI 1.03 to 3.87; I2=30%)23 137 and CD4≤50 cells/mm3
(OR=2.22; 95% CI 1.41 to 3.50).153
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Figure 3 Forrest plot meta-analysis for determinants of non-adherence to ART. ART, antiretroviral treatment.
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DISCUSSION
Our systematic review complements the existing body of
literature, and identiﬁed numerous determinants inﬂuencing adherence to antiretroviral medication in SSA.
Signiﬁcant determinants for quantitative and qualitative
studies of non-adherence were the use of alcohol, male
gender, use of traditional/herbal medicine, dissatisfaction with healthcare facility and healthcare workers,
depression, discrimination and stigmatisation, and poor
social support. Promoters of adherence included counselling and education interventions, memory aids, and
active disclosure among people with HIV. Determinants
of health status had conﬂicting inﬂuence on adherence.
Langebeek et al11 performed a meta-analysis on predictors of adherence globally, and Mills et al12 compared
developed and developing countries. A number of comparable determinants were found including substance
abuse, concerns about ART or necessity of ART, satisfaction with the healthcare provider, depression, stigma,
social support, ﬁnancial constraints and pill burden.11
Our approach focussed on determinants of adherence
for people living with HIV in SSA, who constitute about
two-third of HIV patients worldwide, and as such we
were able to identify speciﬁc determinants relevant for
this setting, including, for example, food insecurity, use
of traditional herbs and medicine, and stigma. Trust and
satisfaction with a healthcare provider may be more
important in SSA countries with a low and medium
Human Development Index,11 as well as issues of access
to healthcare, impact of ﬁnancial constraints, and disruption of services and medication distribution.12
A strength of this systematic review is our mixedmethods approach, in which we combined a meta-analysis
with a narrative review and included both quantitative and
qualitative studies and the comprehensive search undertaken including databases that speciﬁcally focus on lowincome and middle-income country-based research.
A number of limitations should be considered.
Importantly, this systematic review and inference of results
is limited by the quality of the individual papers underlying
the process. For example, a high risk of bias was introduced
with the limited consideration of confounders on the association between determinant and exposure. Likewise, if
studies did not ask about determinants, this information
was not captured in this review, a rather general limitation
of studies. As the majority of data extractions were completed by one reviewer, this could have introduced bias;
however, all questions related to inclusion/exclusion of a
study were discussed with the investigator team.
We observed signiﬁcant heterogeneity in measurements and deﬁnition of optimal adherence and
8

inclusion criteria for participants in the different studies.
Various methods were employed to assess adherence:
self-report questionnaires, pill count, pharmacy reﬁll,
visual analogue scale, viral load, CD4 cell count, Center
for Adherence Support Evaluation (CASE), Community
Programs for Clinical Research on AIDS (CPCRA), electronic medication monitors and the AIDS clinical trial
group adherence scale. Although some have been validated, no consensus exists about the extent of their validity or gold standard. Direct measurement of blood
drug level concentration was not used in any of the
studies. We considered the heterogeneity in the assessment of risk of bias by assessing all varieties and their
appropriateness and applicability within the paper. For
example, self-report has been validated for adherence
assessment in rural areas, and therefore was considered
a low risk of bias method in this review, even though the
exact execution will determine its ultimate validation.
Future studies should consider seeking consensus for
the optimal tool to assess adherence, building on the
available assessment of methods166–168 and considering
practical limitations for application in SSA settings. For
example, the 30-day analogue scale may be a promising
approach for its convenient and reliable results.168–172

Clinical implications
Our comprehensive overview of determinants that affect
(non-)adherence could be of great use to optimise ART
clinical service and adherence support within the
current healthcare systems. Identiﬁed determinants
allow for tailored support and interventions to be developed, evaluated and when effective, implemented in
regions with scarce resources.
Interaction/clustering observed between determinants
allow clinics to identify high-risk individuals most likely
to beneﬁt from targeted interventions. In fact, this is an
active area of research and ample examples exist for speciﬁc evidence-based interventions.
For people living with HIV receiving ART who struggle
with adherence as a result of the burden of monthly
visits to crowded clinics, travel costs and/or time off
work, a support group of several other persons receiving
ART could be helpful whereby the group members take
turns collecting medications.173 174
For the strongest individual predictor of (non-)adherence, alcohol use, a number of interventions have been
identiﬁed. These include brief health provider-initiated
alcohol interventions for people living with HIV8 175 and
the WHO-proposed intervention framework with brief
consultations focussed on alcohol reduction.176
Interventions focussed on younger patients include personalised, interactive and daily SMS reminders.177
Group-based counselling intervention for depression
can potentially increase adherence.178 Other important
interventions focus on improving quality of healthcare
delivered in a system usually underfunded and overstretched. These include decentralisation of ART
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Counselling and education interventions
Having no treatment partner was associated with
increased likelihood of non-adherence (OR=7.24; 95%
CI 1.73 to 30.3),156 conversely having a treatment
partner (OR=0.57; 95% CI 0.51 to 0.64; I2=0%)32 53 was
associated with increased adherence.
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