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Abstract

Background Human Immunodeficiency Virus/Acquired Immune Deficiency
Syndrome (HIV/AIDS) remains a major global public health challenge, with an
estimated 25.6 million people living with HIV and 380,000 AIDS-related deaths
reported in 2022. Although antiretroviral therapy is highly effective in suppressing
viral replication and improving survival, optimal adherence remains difficult to achieve
across Sub-Saharan Africa. This review mapped existing evidence on barriers and
facilitators influencing antiretroviral therapy adherence in the region.

Methods This review was conducted in line with the Arksey and O'Malley framework
and reported in accordance with the PRISMA-ScR. Peer-reviewed studies published
between 2000 and 2024 were retrieved from PubMed, African Journals Online,
Dimensions Al, CINAHL, and JSTOR. Studies reporting barriers and facilitators of
antiretroviral therapy adherence in Sub-Saharan Africa were eligible for inclusion.

Results A total of 61 studies were included in this review. Findings reported adherence
levels ranged from 25.07% in Kenya to 87.1% in Uganda. Barriers to adherence included
socioeconomic constraints such as financial hardship, competing work demands, and
food insecurity; healthcare system challenges including limited access to antiretroviral
therapy, service inefficiencies, and negative provider attitudes; and psychosocial

and individual factors such as stigma, inadequate social support, forgetfulness, and
complex treatment regimens. Facilitators consistently identified included strong

family and community support, trust in the effectiveness of antiretroviral therapy, and
improvements in healthcare infrastructure and service delivery.

Conclusion Antiretroviral therapy adherence in Sub-Saharan Africa is shaped by
interacting individual, social, and health system factors. The findings underscore the
need for integrated, context-responsive strategies that strengthen health system
performance, reduce socioeconomic vulnerability, and leverage family and community
support structures. However, interpretation of the evidence is limited by restriction

to English-language publications, heterogeneity in study designs and adherence
measures, and the absence of formal quality appraisal, highlighting priorities for future
research.
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1 Introduction

HIV/AIDS remains a global health challenge, with over 25.6 million people living with
HIV and 380,000 people dying from AIDS-related illnesses in 2022 [1, 2]. Sub-Saharan
Africa continues to carry a disproportionate burden, accounting for approximately 53%
of global cases in 2010 [1, 2]. Although antiretroviral therapy coverage has reached
nearly 75% in Sub-Saharan Africa, adherence remains suboptimal [1]. This threatens the
success of treatment programmes and undermines progress towards global HIV targets.
The prevalence of HIV in Sub-Saharan Africa underscores the disproportionate burden
faced by the region. For example, South Africa has the largest national HIV epidemic in
the world, with an estimated 7.9 million people living with HIV, yet the burden of the
disease is not evenly shared across the country's population [3].

Adherence to Anti-Retroviral Therapy (ART) is pivotal for managing HIV/AIDS
effectively, yet it remains a persistent challenge in Sub-Saharan Africa, [4, 5] where the
disease's burden is most severe. ART adherence ensures viral suppression, reduces HIV-
related morbidity and mortality, and prevents the emergence of drug-resistant HIV
strains [6]. Studies have demonstrated that consistent ART use reduces viral load to
undetectable levels, which significantly lowers the risk of transmission to sexual partners
and from mother to child [7, 8]. Moreover, ART improves immune function, reduces
opportunistic infections, and enhances the quality of life for individuals with HIV [9].
The importance of ART extends beyond individual benefits to societal impacts. Scaling
up ART programs has been linked to declining HIV-related mortality and morbidity in
Sub-Saharan Africa [10]. For instance, the scale-up of ART in Rwanda has increased life
expectancy by 25 years of life expectancy between PLHIV and reduced 78% of AIDS-
related deaths [11].

Despite extensive research examining antiretroviral therapy adherence, including indi-
vidual-, social-, and health system-related determinants, the existing evidence remains
fragmented and unevenly distributed across Sub-Saharan Africa [10, 12-15]. Much of
the literature is confined to single-country studies or specific population groups such
as adolescents, pregnant women, or key populations [16—19], limiting the ability to syn-
thesise regional patterns or draw transferable conclusions. In addition, prior reviews
have frequently examined barriers or facilitators in isolation [20—22], rather than pro-
viding an integrated perspective that captures their concurrent influence within diverse
sociocultural and health system contexts. Furthermore, to the best of our knowledge,
no previous scoping review has explicitly applied the Socio-Ecological Model to exam-
ine antiretroviral therapy adherence, thereby limiting a comprehensive understand-
ing of how individual, interpersonal, community, and health system factors interact to
shape adherence behaviours. This scoping review addresses these gaps by systematically
mapping both barriers and facilitators across multiple Sub-Saharan African countries,
while also offering an interpretive synthesis of patterns across study designs, population
groups, and contexts. Importantly, these contributions align with the Sustainable Devel-
opment Goals, particularly target 3.3, which aims to end the AIDS epidemic by 2030, by
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generating contextually relevant evidence to strengthen treatment adherence, improve
viral suppression, and promote equitable access to HIV care across the region.

1.1 Conceptual framework

The Socio-Ecological Model provides a comprehensive framework for interpreting the
multi-level determinants of antiretroviral therapy adherence identified in this review by
demonstrating how individual, social, structural, and health system factors interact to
shape treatment outcomes. Rather than viewing adherence as solely dependent on per-
sonal behaviour, existing evidence shows that individual-level factors such as knowledge,
motivation, psychological well-being, and treatment-related experiences are closely
influenced by social dynamics including stigma, disclosure, and the availability of family
and peer support [9, 16]. These influences are further embedded within broader struc-
tural conditions, such as poverty, food insecurity, transport challenges, and sociocul-
tural norms, which either enable or constrain access to care and the ability to sustain
treatment routines [47, 51, 70]. At the same time, health system factors including service
accessibility, drug availability, provider attitudes, and quality of care play a critical role in
either reinforcing or mitigating these challenges [26, 27]. Importantly, the evidence indi-
cates that these levels operate cumulatively rather than independently, such that barriers
at one level often intensify difficulties at others, while supportive conditions can buffer
constraints across levels [12, 28]. This interconnected dynamic underscores the need for
integrated, multi-level interventions that simultaneously address individual behaviours,
strengthen social support systems, reduce structural inequities, and enhance health sys-
tem responsiveness to improve adherence outcomes in Sub-Saharan Africa (Fig. 1).

2 Methods

This scoping review was conducted following the methodological framework outlined
by Arksey and O’Malley [29] and adhered to the guidelines outlined in the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses Extension for Scoping
Reviews (PRISMA-ScR) [30]. The PRISMA-ScR checKklist, included as a supplementary
file, ensures comprehensive and transparent reporting, thereby enhancing the credibility
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Fig. 1 Conceptual framework based on SEM (Author’s Creation)
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and reliability of the review process. Arksey and O’Malley’s approach comprises six
iterative stages: (1) defining the research question, (2) identifying relevant literature, (3)
selecting studies, (4) extracting and organising data, (5) synthesising and reporting find-
ings, and (6) an optional consultation phase. However, although not part of the origi-
nal framework, a seventh stage appraisal of included studies has been recommended by
subsequent scholars, including Levac et al. [31] and the Joanna Briggs Institute [32], to
enhance methodological rigour.

2.1 Review question

This review was guided by three research questions: (1) what is the level of adherence to
ART among individuals in Sub-Saharan Africa? (2) what are the barriers to ART adher-
ence in Sub-Saharan Africa? and (3) what are the facilitators of ART adherence in Sub-
Saharan Africa?

2.2 I|dentifying relevant studies

To ensure the inclusion of relevant studies, a systematic search was conducted in five
primary databases which include PubMed, African Journals Online (AJOL), Dimensions
Al CINAHL, and JSTOR. Additionally, supplementary searches were performed using
Google Scholar and Google to identify grey literature and reports from international
health organisations. These databases were selected based on their extensive coverage of
biomedical, public health, and multidisciplinary research related to ART adherence. The
initial search was conducted in PubMed, utilising Medical Subject Headings (MeSH)
terms in combination with keywords and controlled vocabularies to comprehensively
retrieve relevant articles (Table 1). These MeSH terms were chosen for their index-
ing relevance in PubMed, PubMed Central, and MEDLINE, ensuring the inclusion of

Table 1 Search strategy for search in the various databases

Database Search string

PubMed ("Anti-Retroviral Agents’[MeSH] OR "Anti-HIV Agents'[MeSH] OR“HIV Infections/drug
therapy”[MeSH] OR antiretroviral therapy OR ART OR HAART OR cART OR ARV) AND ("Med-
ication Adherence’[MeSH] OR “Patient Compliance”[MeSH] OR “Treatment Adherence and
Compliance"[MeSH] OR adherence OR compliance OR concordance OR retention) AND
("Health Services Accessibility”[MeSH] OR “Patient Acceptance of Health Care"[MeSH] OR
“Health Knowledge, Attitudes, Practice’[MeSH] OR barrier* OR facilitator* OR challenge* OR
enabler* OR support*) AND (“Sub-Saharan Africa’[MeSH] OR "Africa South of the Sahara” OR
Angola OR Benin OR Botswana OR Burkina Faso OR Burundi OR Cameroon OR Cape Verde
OR Central African Republic OR Chad OR Comoros OR Congo OR “Democratic Republic of
the Congo” OR Djibouti OR Equatorial Guinea OR Eritrea OR Eswatini OR Ethiopia OR Gabon
OR Gambia OR Ghana OR Guinea OR Guinea-Bissau OR Kenya OR Lesotho OR Liberia OR
Madagascar OR Malawi OR Mali OR Mauritania OR Mozambigue OR Namibia OR Niger OR
Nigeria OR Rwanda OR Senegal OR Sierra Leone OR Somalia OR South Africa OR South
Sudan OR Sudan OR Tanzania OR Togo OR Uganda OR Zambia OR Zimbabwe) NOT animals

African journals (“antiretroviral therapy” OR ART OR HAART OR ARV) AND (adherence OR compliance OR

online (AJOL) retention) AND (barrier* OR facilitator* OR enabler* OR challenge*) AND (“Sub-Saharan
Africa” OR Africa OR Ghana OR Kenya OR Nigeria OR Uganda OR South Africa OR Ethiopia
ORTanzania OR Zambia OR Malawi)

Dimensions Al (“antiretroviral therapy” OR ART OR HAART OR ARV) AND (adherence OR compliance OR
retention) AND (barrier* OR facilitator* OR enabler*) AND (“Sub-Saharan Africa” OR Africa)

Cumulative index  (MH "Antiretroviral Therapy” OR “antiretroviral therapy” OR ART OR HAART) AND (MH

to nursing and “Medication Adherence” OR adherence OR compliance) AND (barrier* OR facilitator* OR
allied health litera-  support* OR enabler*) AND (“Sub-Saharan Africa” OR Africa OR Ghana OR Kenya OR Nigeria
ture (CINAHL) OR Uganda OR South Africa)

JSTOR (“antiretroviral therapy” OR ART OR HAART) AND (adherence OR compliance) AND (barrier*

OR facilitator*) AND (“Sub-Saharan Africa” OR Africa)
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various terminological variations related to barriers and facilitators of ART adherence.
The search strategy developed for PubMed was subsequently adapted and refined for
use in other databases to facilitate a comprehensive exploration of the literature across
different fields. To enhance the search scope, reference lists of selected studies were
reviewed to identify additional relevant articles. The search process was conducted on
November 11, 2024.

2.3 Study selection

Articles retrieved from database searches were imported into Mendeley for reference
management and duplicate removal. The selection process followed predefined inclu-
sion and exclusion criteria to ensure alignment with the research objective of the review
(Table 2). The title and abstract screening were conducted by G.0.0O., B.N,, and G.I.A.,
who applied the eligibility criteria rigorously. Studies meeting the criteria advanced
to the full-text review, which was independently conducted by A.A., FO.O., AN.N,,
and J.P.G. Disagreements at any stage were resolved through discussion or arbitration
by M.A. and P.D.F. to ensure impartiality and methodological rigour. This reduced the
possibility of bias and made sure that only pertinent studies that satisfied the eligibility
requirements were included in the review by guaranteeing consistency and precision in
the research selection process.

2.4 Inclusion and exclusion criteria

2.5 Data charting/extraction

Data extraction forms were designed and piloted by A.A. and F.O.O. using three studies
to refine the extraction process and ensure reliability and consistency before application
to the full dataset. The extraction form captured information on author(s) and year of
publication, country, study purpose, study design, population and sample size, adher-
ence measures, and key findings relating to barriers and facilitators. Data extraction
was conducted independently by A.A., AN.N., and F.O.O., after which the extracted
data were reviewed by G.0.0., G.I.A., and B.N. to ensure accuracy, consistency, and

Table 2 Inclusion and Exclusion Criteria

Inclusion criteria

1 Studies involving people living with HIV (PLHIV) of any
age group and caregivers or healthcare providers directly
address ART adherence

Studies conducted in Sub-Saharan African countries
Peer-reviewed articles, grey literature, and reports

Articles published in English

Studies reporting barriers and facilitators to ART adherence

v~ wN

Exclusion criteria

Studies involving populations outside Sub-Saharan

2 Studies conducted outside of or irrelevant to Sub-Saharan
Africa

3 Opinion pieces, editorials, inaccessible grey literature, pre-
prints, or studies with no primary data or empirical analysis

4 Studies published in languages other than English
language

Studies with no specific focus on barriers or facilitators
6 Studies not directly addressing ART adherence
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completeness before analysis and synthesis. Any discrepancies identified were resolved
through discussion during weekly review meetings, thereby maintaining methodological
rigour throughout the process.

2.6 Collating, summarising, and reporting results

The process of collating involved organising the extracted data into structured catego-
ries based on emerging themes, ensuring that related information was grouped system-
atically for clarity and comprehension. This approach facilitated the development of
a cohesive overview, allowing for the identification of patterns, trends, and variations
across the studies. Summarising entailed refining the structured data into concise and
insightful key points, highlighting recurring themes, significant patterns, and notable
findings. This step aimed to present essential information in a clear and meaningful way
while maintaining the integrity and relevance of the data. Reporting the results involved
communicating the synthesised findings through narratives, tables, and figures, ensuring
that key insights were effectively conveyed. The objective was to provide a comprehen-
sive yet accessible summary of the reviewed literature, aligning with the study’s objec-
tives. Throughout these stages, a systematic and transparent approach was maintained,
adhering to established research protocols to ensure accuracy, consistency, and reliabil-
ity in the presentation of findings.

2.7 Consultations

A qualified librarian supported the development and refinement of the search strategy
during the searching and screening stages, enhancing the comprehensiveness, accuracy,
and methodological soundness of study identification on barriers and facilitators to anti-
retroviral therapy adherence in Sub-Saharan Africa. The protocol of this review has been
registered on Open Science Framework with the DOI: https://doi.org/10.17605/OSE.IO
/3PVQH.

2.8 Appraisal of studies

The methodological quality of the included studies was assessed using the Joanna Briggs
Institute (JBI) Critical Appraisal Tools, which provide structured checklists tailored
to different study designs and are widely applied in evidence synthesis to evaluate the
rigour and credibility of empirical research [33]. The appraisal was conducted to evalu-
ate the methodological strength of the evidence rather than to exclude eligible studies
from the review. For mixed-methods studies, the JBI checklist comprises ten items, eight
items focusing on clearly defined inclusion criteria, a detailed description of study par-
ticipants and settings, valid and reliable measurement of exposures and outcomes, iden-
tification of potential confounding factors, and the appropriateness of statistical analysis
[33]. Based on the scoring framework, studies were categorised as high quality (scores
8-10), moderate quality (scores 5-7), or low quality (scores<4) [33, 34]. In addition,
the Mixed Methods Appraisal Tool (MMAT) version 2018 was used to further evalu-
ate studies employing mixed methods designs, particularly to assess the methodological
coherence between qualitative and quantitative components and the integration of find-
ings [35]. Four reviewers independently conducted the appraisal to enhance method-
ological rigour and minimise bias. The initial assessment was performed by A.A. GOO,
BN and F.O.O., while senior authors M.A., C.A and P.ED. provided oversight to ensure
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consistency and objectivity. Any discrepancies in scoring were resolved through discus-
sion and consensus among the reviewers, and a detailed summary of the quality assess-
ment is presented in Appendix A.

3 Results

3.1 Search results

A total of 5,595 records were identified initially, from five database searches and 20
from other sources. Duplicate records, numbering 5,021, were removed. After screen-
ing 594 titles and abstracts, 522 records were excluded. Thereafter, 72 full-text articles
underwent further consideration. Additional references from consultations added 12
more eligible full-text records. This brought the cumulative records to 84 full texts for
critical screening. From these, 23 records were excluded for specified reasons, leaving
61 records that formed the inclusion in this scoping review. The PRISMA flowchart is
shown in Fig. 2.

3.2 Characteristics of included studies

Most of the included studies were conducted in South Africa (13), followed by Uganda
(9), Ghana (6), Kenya (5), Nigeria (5), and Zambia (5). Ethiopia and Tanzania had 4
studies each, while Zimbabwe had 3 studies. Botswana, Cameroon, Eswatini, Malawi,
Mozambique, Namibia, and Sierra Leone had 1 study each. See details in Fig. 3. Out

Fig. 2 PRISMA flowchart of the search and screening results

Records identified through
databases searching
Registers (n = 5,595)
PubMed=100 Additional records
AJOL=220 identified through other
Dimensions Al=5,2068 sources
CINAHL=2 (n=20)
JSTOR=87
Total retrieved from search ([:‘“:';'(';;:t)es
{n=5,615)
Re::ords Scresmact Records excluded
(n =504) — {n=522)
Records identified l
m;o;)»gh S Full text articles excluded
with reasons (n=23)
Full text articles assessed Did not report variables of
for eligibility |——— | interest (n =3)

- (=84) Outside African region (n = 10)
Records identified Language other than English
through consultation (n=5)

(n=7)
Records included in
scoping review
(n=61)
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of the 61 included studies, the majority were exploratory qualitative studies (35), fol-
lowed by mixed methods (8), cross-sectional studies (7), descriptive qualitative studies
(5), cohort studies (4), case—control studies (1), and longitudinal studies (1). See Fig. 4
for details. A total of 61 studies were published between 2007 and 2024, with the highest
number of studies published in 2019 and 2024 (8 studies each), followed by 2016 (6 stud-
ies) and 2018 (5 studies). See Fig. 5 for details.

3.3 Appraisal results of included studies

The appraisal of included studies indicates an overall high methodological quality across
the evidence base, with most cross-sectional studies assessed using the JBI tool scor-
ing between 7/8 and 8/8, thereby reflecting strong internal validity and appropriate
statistical analysis. However, notable methodological limitations were observed, particu-
larly regarding the identification and management of confounding factors, which were
absent in several studies such as Mayanja et al. [36] and Okoye et al. [37], potentially
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Fig. 6 Appraisal results of included studies

affecting the robustness of their findings. A small number of studies, including Jonathan
[38], were rated as low quality due to weaknesses in exposure measurement, confound-
ing control, and analytical rigour. In the MMAT assessment, most studies demonstrated
high quality (4/5 or 5/5), although some, such as Buyu et al. [39], showed poor to moder-
ate integration of qualitative and quantitative components and limited consideration of
divergences between findings. Similarly, qualitative studies appraised using JBI criteria
were largely of high quality, with scores ranging from 8/10 to 10/10, though recurring
limitations included inadequate consideration of researcher influence and reflexivity in
several studies, including Kheswa [40] and Coetzee et al. [41]. Despite minor method-
ological weaknesses, the body of evidence demonstrates considerable rigour and pro-
vides a reliable foundation for synthesis and interpretation. The results of the appraised
studies were categorised into low, moderate, and high quality, as presented in Appendix
B (Fig. 6).
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3.4 Level of adherence to ART

The reviewed studies reported adherence levels ranging from 25.07% in Kenya [42] to
87.1% in Uganda [43]. Few studies documented low adherence levels, including Kenya
[42] at 25.07% and Ghana [44] at 42.9%. Several studies indicated moderate adherence,
such as Ethiopia [45] at 50.0%, Uganda [36] at 51%, and Zambia [46] at 59.9%. Higher
adherence was observed in South Africa [47] at 65%, South Africa [48] at 69.0%, and
Ghana [49] at 73%. Studies reporting the highest adherence levels included Botswana
[50] at 75.6% and Uganda [43] at 87.1% (See Table 3).

3.5 Barriers to ART adherence
Barriers to ART adherence were synthesised into four major thematic domains individ-
ual, social, structural, and health system levels reflecting the complex and interrelated

factors influencing treatment continuity.

3.6 Individual-level barriers

At the individual level, adherence is influenced by a complex interplay of psychologi-
cal, behavioural, cognitive, and clinical factors. Emotional and psychological challenges,
including distress and mental health burdens, were consistently associated with poor

Table 3 Level of adherence to ART

Authors, year, Purpose of the study Study Population Sam- Ad-
countries design ple her-
size ence
level
Ondiek et al. [42]  To establish the determinants of adherence Mixed HIV infected 385 25.07%
Kenya to ART among discordant couples methods  clients
Prah et al. [49] To investigate the level of adherence to Cross- HIV/AIDS pa- 381 73%
Ghana ART, and assess factors that influence sectional tients on ART
adherence to antiretroviral therapy study
Sasakietal.[46]  To identify predictive factors associated Longitudi- ART-naiveand 241 59.9%
Zambia with ART adherence during the early nal study  newly regis-
months of treatment tered for ART
services aged
16 and over
Sefah et al. [44] To assess current ART adherence levels and  Mixed HIV patients 231 42.9%
Ghana its determinants among patients, including methods  aged at least 18
current barriers and enablers years
Adeniyi et al. [48] To examine adherence levels and reasons ~ Mixed HIV infected 1,709  69.0%
South Africa for non-adherence during pregnancy methods  parturient
women
Curioso et al. [45] To develop a better insight into adher- Exploratory HIV-positive 14 50.0%
Ethiopia ence among HIV-positive women on ARV qualitative  individuals
treatment study
Majanja et al. [36] To study specific personal barriers to ART ~ Cohort Adult HIV 35 51%
Uganda adherence study patients
Nabukeera-Ba- To explored the barriers and facilitators of ~ Mixed adolescents liv- 1824 87.1%
rungi et al. [43] adherence to ART Methods  ing with HIV
Uganda
Ndiaye [50] To determine the level of adherence Cross- HIV infected 82 75.6%
Botswana among HIV infected adolescents on ART sectional  children aged
and to identify barriers associated with study between 13 and
non-adherence 18 years
Nhlonholwane  To identify predictors and barriers associ- ~ Cross- Adult patients 240  65%
and Shonisani ated with ART non-adherence amongst HIV sectional  aged 18 and
[47] patients attending an adult antiretroviral study above

South Africa clinic
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adherence [23-28, 39, 44-47, 53, 55—-64]. Behavioural factors such as poor adherence
practices, forgetfulness, treatment fatigue, and substance use further disrupted consis-
tent medication-taking routines [28, 45—49, 52-54, 57-62, 67-76]. Limited awareness,
inadequate information, denial, and misinformation also contributed to suboptimal
adherence behaviours [24, 26, 28, 37, 40, 42, 45, 49, 52, 54, 56-59, 63, 64, 67, 69, 71, 77,
78]. Treatment-related challenges, including side effects and regimen complexity, signifi-
cantly discouraged sustained adherence [24, 26-28, 42, 44—46, 49, 50, 53-55, 59, 61, 62,
64, 65, 68, 73-76, 78—84]. Additionally, age-related factors, co-infections such as tuber-
culosis, and other underlying health conditions further complicated adherence behav-
iours [40, 45, 53, 71, 85].

3.7 Social-level barriers

At the social level, stigma, misconceptions, and discrimination were among the most
pervasive barriers, creating fear and reluctance to engage with ART services [28, 29, 31,
49-55, 59, 60, 62, 66-68, 70, 72, 74-77]. Non-disclosure of HIV status, often driven by
fear of social rejection, limited access to social and emotional support systems and con-
tributed to poor adherence [27, 40, 58, 60, 64, 79, 81]. Social isolation and community
opposition further weakened adherence by reducing the availability of supportive net-
works [44, 70, 79]. These social dynamics collectively reinforced secrecy and hindered
sustained engagement with treatment.

3.8 Structural-level barriers

At the social level, stigma, misconceptions, and discrimination were among the most
pervasive barriers, creating fear and reluctance to engage with treatment services [23—
28, 39, 41, 44-46, 49, 53, 55-57, 59, 61-63, 67, 68, 70, 74-76, 78, 80-89]. Non-disclo-
sure of HIV status, often driven by fear of social rejection, limited access to social and
emotional support systems and contributed to poor adherence [25, 37, 50, 53-55, 57,
59, 61-63, 66, 68, 72, 84]. Social isolation and community opposition further weakened
adherence by reducing the availability of supportive networks [24, 58, 70, 84]. These
social dynamics collectively reinforced secrecy and hindered sustained engagement with
treatment.

3.9 Structural barriers

Structural barriers were largely shaped by socioeconomic, environmental, and cultural
constraints. Financial difficulties, including inability to afford transportation and basic
needs, significantly limited access to treatment services [23-28, 39, 41, 45, 46, 48, 49,
55-58, 61, 66, 68, 69, 71, 78, 80, 82, 83, 87, 88, 90]. Work and household responsibili-
ties, as well as academic commitments, further restricted the ability to attend clinic
appointments and adhere to treatment schedules [26-28, 41, 46, 47, 49, 55, 58, 59, 82,
84, 87]. Food insecurity emerged as a critical barrier, affecting patients’ ability to take
medication consistently [23-27, 39, 41, 42, 45, 47, 49, 53, 58, 59, 62, 66, 70, 75, 83, 87,
90]. Geographic barriers, travel and mobility challenges, and clinic accessibility issues
also hindered consistent engagement with care [28, 41, 46, 53, 55, 63, 67—69, 76, 87, 90].
Additionally, cultural and religious beliefs, reliance on alternative medicine, language
barriers, and gender and relationship dynamics influenced adherence behaviours and
decision-making [24, 26, 40, 42, 45, 46, 49, 50, 55-58, 66, 67, 70-72, 75, 76, 78, 82, 84, 86,
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89]. Institutional and organisational limitations, including workforce and service deliv-
ery constraints, further compounded these challenges [24, 42, 59, 62-64, 67, 70, 77, 84,
90].

3.10 Health system-level barriers

At the health system level, multiple service delivery and organisational challenges
impeded adherence. Accessibility and infrastructure issues, including limited-service
points and logistical constraints, reduced service utilisation [23, 27, 38, 39, 45, 47-49,
53, 56, 59, 61-63, 67, 69-71, 75, 78, 80, 82, 83, 87, 89]. Health system inefficiencies such
as staff shortages, poor coordination, and weak service delivery further compromised
care quality [23, 24, 26, 28, 38, 39, 41, 45, 46, 49, 53-55, 57, 59-62, 64, 66—68, 70, 72, 74,
75, 77, 80-85]. Negative healthcare provider attitudes, poor communication, and weak
patient—provider relationships discouraged sustained engagement with treatment ser-
vices [28, 41, 46, 49, 55, 57, 62, 67, 70, 74, 75, 77, 78, 87]. In addition, limited antiretrovi-
ral therapy service delivery, inadequate adherence support, clinic-related challenges, and
drug accessibility issues contributed to treatment interruptions and suboptimal adher-
ence outcomes [24, 27, 28, 37, 40, 41, 45, 49, 50, 53, 54, 57, 58, 61-63, 70, 73, 75, 77, 78,
81, 83] (See Table 4).

Analysis of the included studies demonstrates notable variation in how barriers to
antiretroviral therapy adherence are identified across study designs and population
groups. Qualitative studies, which constituted the majority [26, 70, 72, 89], predomi-
nantly reported psychosocial and relational barriers, including stigma, fear of disclosure,
cultural beliefs, and patient—provider interactions. In contrast, quantitative and cross-
sectional studies [25, 28, 50, 60] more frequently identified measurable determinants
such as socioeconomic status, food insecurity, and healthcare access. Cohort and longi-
tudinal studies [23, 37, 47] highlighted the persistent influence of structural constraints,
particularly transport challenges, service accessibility, and continuity of care. Variation
was also observed across population groups, with adolescents and young people [44, 68,
84] more commonly experiencing disclosure difficulties, peer stigma, and school-related
barriers, while adults [40, 71, 80] were more affected by competing livelihood demands
and treatment fatigue. Additional barriers were reported among pregnant women and

rural populations, reflecting gender-related and contextual vulnerabilities.

3.11 Facilitators that enhance ART adherence
Facilitators of ART adherence were synthesised into four major thematic domains indi-
vidual, social, structural, and health system levels highlighting the multi-level enablers

that support sustained treatment engagement.

3.12 Individual-level facilitators

The review indicates that, at the individual level, adherence is strengthened by a com-
bination of psychological, behavioural, cognitive, and experiential factors. Perceived
improvements in health and prolonged life expectancy emerged as key motivators for
sustained adherence [24, 26, 71, 74, 75, 86, 87]. Trust in antiretroviral therapy (ART) effi-
cacy and recognition of its benefits further reinforced positive adherence behaviours [23,
27, 45, 46, 55, 56, 59, 71-73, 75]. Individuals who demonstrated effective coping strate-

gies and strong intrinsic motivation were more likely to maintain consistent medication
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Table 4 Barriers to ART adherence

Main Sub-theme Authors

themes

Individ- Age-related barriers 39,44, 51]

ual-level Poor adherence behaviours 50,52]

barriers Emotional and psychological 23,26-28,38,43-46, 51, 53-61]
Psychological burdens 62]

23,27, 38,48, 59, 60, 63-65]

28,4447, 53, 56, 58-61, 65-73]

48,51, 53,55-58, 73, 74]

24,39, 44, 48, 52-56, 60, 62, 65, 67, 75]

24,26,36,41, 50, 69, 76]

24,26-28, 41, 43-45, 48, 49, 51-53, 56, 58, 59, 61-63,
66, 71-74, 76-81]

Social support deficiencies
Forgetfulness and treatment fatigue
Substance use

Lack of awareness and information
Denial, misinformation and beliefs

[
I
[
[
[
[
[
[
[
Side effects and regimen complexity [

Complex regimens [43, 44, 48,49, 52, 59, 66, 67, 81, 82]
Tuberculosis and coinfections [83]
Health conditions [69]
Social level  Stigma and misconception, [23-28, 38, 40, 43-45, 48, 51, 53-56, 58-61, 65, 66, 68,
barriers discrimination 72-74,76,78-88]
Community opposition [24]
Non-disclosure [36,49,51,52,55,56,58-61, 64,66, 70, 82, 84]
Social isolation [28,82]
Struc- Financial constraints [23-28, 38, 40, 44, 45, 47, 48, 53-55, 58, 61, 64, 66, 67, 69,
tural level 76,78, 80,81, 86, 89]
barriers Work and household responsibilities [28, 40, 45, 46, 48, 53, 56, 61]
Food insecurity [23-28, 38,40, 41, 44, 46,48, 51, 56,59, 64,68, 73,81, 89]
Institutional limitations [24, 59, 60, 65, 68, 82, 89]
Workforce and service delivery [41, 56,59, 62, 68]

constraints

75]

25-27,80, 82]

25,51,67]

53,60, 65, 66, 89]

40,45, 60, 61, 65, 74]

Alternative medicine use 24,26, 28,41,48, 56,64, 68,70, 74, 76, 80]

Organizational issues [
[
[
[
[
[

Cultural and religious beliefs [28, 39,45, 54, 55,61, 64, 65,69, 73, 74, 87]
[
[
[
[
[

Work and academic conflicts
Geographic barriers

Travel and mobility

Clinic accessibility issues

Language barriers 41,65,73,76,82]
Cultural practices 58,63, 69]
Gender and relationship issues 39,44, 48,49, 65, 68, 69, 85, 88]
Social relationships 28,41, 50, 60, 69, 82]
Health sys-  Accessibility and infrastructure issues 23,25,27,37,38,44,46-48, 51, 54, 56, 58-60, 65,
tem level 67-69, 73,76,78,80,81,87]
barriers Health system inefficiencies [23, 24, 26,37, 38,40, 44,45, 51, 53,55, 58, 59, 61, 65, 66,
68,70,72,73,75,78-83, 88]
Poor healthcare provider attitudes and [25, 40, 45, 48, 53, 55, 59, 61, 65, 68, 72, 73, 75, 76)
relationships

Lack of art service delivery [24, 28,40, 44,48, 51, 53,55,58,59,71,73,79,81]
Clinic visits and treatment adherence [49, 59, 60, 71]

issues

Lack of treatment support [28, 36, 49]

Drug accessibility issues [52, 59, 60]

routines [23, 24, 45, 55, 67, 69, 71, 72, 80, 87]. Religious and spiritual beliefs also provided
emotional resilience and encouragement for adherence [58, 75]. In addition, practical
strategies such as reminder systems, habitual routines, and familiarity with treatment
regimens supported sustained medication use [25, 50, 59, 61, 72-74, 83]. Knowledge
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and awareness of HIV and its treatment, alongside supportive communication and inter-
personal relationships, further enhanced adherence, while demographic characteristics
such as age and gender influenced adherence patterns [27, 30, 59, 64, 75, 83, 86].

3.13 Social-level facilitators

The review further demonstrates that social and interpersonal dynamics play a critical
role in facilitating adherence. Family and peer support systems provided essential emo-
tional, financial, and practical assistance, thereby improving patients’ ability to remain
engaged in care [23, 24, 26, 27, 44-47, 49, 55, 56, 59, 65, 69, 71, 74, 75, 84, 87]. Broader
community support and social networks also contributed to adherence by fostering a
sense of belonging and reducing isolation [23, 49, 75, 76, 79, 85]. Disclosure of HIV sta-
tus and subsequent acceptance enabled access to support systems and reduced the psy-
chological burden associated with secrecy [24, 30, 34, 38, 58, 68, 73, 80]. Furthermore,
motivation from significant others, involvement of informal caregivers, and social inte-
gration reinforced adherence behaviours [24, 71, 82]. These findings highlight the impor-

tance of supportive social environments in sustaining long-term treatment engagement.

3.14 Structural-level facilitators

At the structural level, the review identifies several enabling factors related to environ-
mental, economic, and policy conditions that enhance adherence. Proximity to health-
care facilities and favourable environmental contexts facilitated regular clinic attendance
and continuity of care [26, 58]. Flexible service hours and convenient facility locations
further improved accessibility [81]. The consistent availability and accessibility of ART
services were central to adherence, ensuring uninterrupted access to medication [23, 26,
28, 49, 55, 56, 59, 74-76, 79, 85]. Supportive health facility environments, alongside the
presence of clear policies and treatment guidelines, contributed to improved adherence
outcomes [26, 28, 76, 77]. Additionally, provision of nutritional and financial support
addressed key socioeconomic barriers, enabling patients to prioritise treatment adher-
ence [44, 56, 59, 72, 75].

3.15 Health system-level facilitators

The review also highlights the critical role of health system factors in promoting adher-
ence through effective service delivery and patient-centred care. Reliable availability
of ART and efficient healthcare systems enhanced continuity and quality of care [26,
28, 44, 75, 85]. Programmatic adaptations, including differentiated and flexible service
delivery models, improved access and responsiveness to patient needs [23]. Strength-
ened healthcare infrastructure and well-organised services further supported treatment
uptake and retention [45, 77]. Positive healthcare provider—patient relationships, char-
acterised by trust, empathy, and effective communication, were consistently associated
with improved adherence [27, 44, 55, 58, 71, 74, 87]. Moreover, adherence counselling,
patient education, and tailored support strategies equipped individuals with the knowl-
edge and skills necessary to sustain treatment routines [24, 25, 30, 33, 42, 46, 61, 74, 82].
Flexible scheduling, routine monitoring, and efficient medication distribution systems
further ensured continuity of care and supported long-term adherence outcomes [51,
55, 58, 76, 91] (Table 5).
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Main themes

Sub-themes

Authors

Individual-level

Improved health and prolonged life

Support from healthcare providers
Adherence counselling, strategies and education

24-26,69,72,73,85]

25,27,28,43,61,69,72]
24,25,30,33,42,46,61, 74, 82]

[
facilitators Trust in ART efficacy [23,27, 54, 56, 61]
Perceived benefits of ART [44, 45, 69-71, 73]
Coping strategies [23,44,65,67]
Motivations for adherence [24, 25,61, 69, 70, 78]
Religious and spiritual factors [28,73]
Communication and relationships [85]
Reminder systems [25, 50,61, 73,74, 83]
Routine and habits [56]
Familiarity with treatment [70]
Gender-related factors [27,30, 83]
Age-related factors [62]
Knowledge and awareness [56, 73]
Social level Family and peer support [23-27,43-46, 54, 56,61, 63,67, 69,
facilitators 72,73,82,88]
Community support [23,74,77,83]
Social networks [73,88]
Disclosure and acceptance [24, 30, 34, 38, 58, 68, 73, 80]
Motivation from others [69]
Informal caregivers [80]
Social integration [24]
Structural level Healthcare facility proximity [26]
facilitators Environmental influences [28]
Location and operational hours [79]
Availability and accessibility of ART services [23,26,53,54,56,61,72-74,77, 83, 88]
Health facility environment [26, 53, 74]
Policy and guidelines [26, 75]
Nutritional and financial support [43, 54, 56,70, 73]
Health system Availability of ART [26, 53,73, 83]
level facilitators  Healthcare efficiency 126, 43]
Programmatic adjustments [23]
Improved healthcare infrastructure [44, 75]
[
[
[
[
[

Scheduling flexibility 28]
Clinic visits and monitoring 91]
Medication collection and distribution 50,61, 74]

The analysis shows that facilitators of antiretroviral therapy adherence differ across
study designs and population groups. Qualitative studies mainly emphasised psycho-
social and relational enablers such as family and peer support, confidence in treatment
effectiveness, positive interactions with healthcare providers, and perceived health
improvements [24, 26, 56, 72]. In contrast, quantitative and cross-sectional studies
more commonly identified observable factors, including healthcare access, adherence
counselling, and economic support [28, 48, 50]. Evidence from cohort and longitudinal
studies highlighted the enduring importance of structural elements such as continuity
of care, decentralised service delivery, and reliable medication supply [23, 47, 64, 91].
Differences across population groups were also evident, with adolescents relying more
on caregiver involvement, peer support, and organised adherence systems [44, 65, 84],
whereas adults were more influenced by personal motivation, prior treatment experi-
ence, and economic stability [71, 80, 86]. Additional facilitators among pregnant women
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and other vulnerable groups reflected the role of targeted interventions and integrated
care approaches [18, 49].

4 Discussion

4.1 Summary of findings

This scoping review revealed substantial variation in ART adherence across Sub-Saha-
ran Africa, with rates ranging from 25.07% in Kenya to 87.1% in Uganda, reflecting the
influence of multiple personal, social, and systemic factors. Barriers included financial
hardship, transport difficulties, food insecurity, long waiting times, drug stock-outs, staff
shortages, stigma, fear of disclosure, depression, side effects, pill burden, and reliance on
traditional medicine, all of which undermined treatment continuity. Conversely, adher-
ence was strengthened by improved health outcomes, trust in ART effectiveness, fear
of HIV progression, and strong social support from family, peers, communities, and
healthcare providers. Additional facilitators included free or nearby ART services, flex-
ible clinic hours, simplified regimens, and material assistance such as food and transport
support, alongside religious and cultural practices that reinforced commitment. These
findings highlight the complex interplay of barriers and facilitators shaping ART adher-
ence and underscore the need for targeted interventions that address systemic chal-
lenges while building on supportive social and structural factors to improve treatment

outcomes.

4.2 Level of adherence to ART
Adherence levels varied considerably across Sub-Saharan African countries, reflecting
differences in healthcare infrastructure, treatment accessibility, socioeconomic con-
ditions, and health system capacity. Similar disparities have been documented in ear-
lier reviews, which attributed variation in adherence outcomes to structural inequities,
healthcare accessibility challenges, and sociocultural influences [14, 16]. The lowest
adherence levels were reported in Kenya (25.07%) and Ghana (42.9%) [43, 45], where
financial hardship, geographical disparities, and weak medication distribution systems
appear to undermine continuity of treatment. Intermediate adherence levels observed
in Ethiopia (50.0%), Uganda (51%), and Zambia (59.9%) [37, 46, 47] may reflect gradual
improvements in healthcare delivery and access to treatment services; however, persis-
tent challenges, including transportation costs, affordability constraints, and inadequate
follow-up systems, continue to compromise sustained adherence. In Ethiopia, patient
education initiatives have not consistently translated into long-term adherence, while
infrastructural deficiencies in remote regions remain significant barriers in Zambia.
Higher adherence levels reported in South Africa (65% and 69%) and Ghana (73%)
[28-30] may reflect comparatively stronger healthcare systems, enhanced adherence
support services, and broader investments in chronic disease management. South Afri-
ca’s comparatively favourable outcomes may be associated with sustained investments
in HIV care infrastructure and adherence monitoring systems, whereas improvements
observed in Ghana may reflect the influence of awareness campaigns and policy reforms
promoting medication adherence. The highest adherence levels were documented in
Botswana (75.6%) and Uganda (87.1%) [23, 31], where free antiretroviral therapy ser-
vices, decentralised healthcare delivery, and community-based support systems appear
to facilitate sustained treatment engagement. Nevertheless, the substantial variability
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in adherence across countries underscores persistent structural inequities, including
inadequate healthcare financing, shortages of skilled health personnel, socioeconomic
vulnerability, and sociocultural beliefs that continue to shape treatment perceptions
and adherence behaviours across the region. Collectively, these findings reinforce ear-
lier evidence demonstrating that antiretroviral therapy adherence is shaped by complex
and interdependent interactions between individual motivation, social support systems,
structural conditions, and healthcare delivery environments [9, 17].

Existing evidence indicates that barriers to antiretroviral therapy adherence rarely
operate independently; rather, socioeconomic deprivation, food insecurity, transporta-
tion difficulties, and limited healthcare access frequently intensify psychosocial chal-
lenges such as stigma, emotional distress, fear of disclosure, and treatment fatigue [14,
16]. These interconnected influences collectively shape treatment behaviours and conti-
nuity of care across diverse settings in Sub-Saharan Africa. Previous reviews have exam-
ined determinants of adherence among adults [14, 91], adolescents and young people
[15, 92], pregnant women [18] and intervention-related barriers and facilitators [14],
while other syntheses have focused on theoretical mechanisms underpinning adherence
interventions, particularly adherence club models [12]. However, much of the existing
literature has concentrated on specific populations, intervention approaches, or isolated
determinants of adherence rather than examining the dynamic interactions across eco-
logical levels.

Although the Socio-Ecological Model appropriately captures the multidimensional
nature of adherence, previous evidence syntheses have often presented determinants
as discrete categories rather than interconnected processes operating across individual,
interpersonal, structural, and health system domains [9, 14]. Structural conditions such
as poverty and geographic inaccessibility may reinforce psychosocial barriers, includ-
ing stigma and non-disclosure, which subsequently contribute to treatment interrup-
tion and poor adherence. In contrast, supportive health systems, decentralised services,
and strong social support networks may mitigate the adverse effects of socioeconomic
vulnerability and psychological distress. These interactions underscore adherence as a
contextually embedded process shaped by complex and dynamic relationships across
multiple levels of influence. Furthermore, although the inclusion of methodological
quality appraisal strengthens the rigour of the evidence synthesis, stronger integration
of appraisal findings into the interpretation of results would enhance transparency and
analytical depth. Previous reviews have frequently been criticised for presenting findings
without adequately considering the methodological robustness of the included studies
[16, 17]. Differentiating findings derived predominantly from high-quality studies from
those supported by studies with methodological limitations would therefore strengthen
the credibility of the conclusions and improve understanding of the overall strength of
the available evidence.

4.3 Barriers to ART adherence

The findings of this review indicate that barriers to antiretroviral therapy adherence are
not isolated factors, but rather interconnected processes operating across individual,
social, structural, and health system levels. In line with the Socio-Ecological Model,
structural constraints such as poverty, transportation costs, food insecurity, and geo-
graphic inaccessibility frequently triggered psychosocial and behavioural challenges
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that ultimately undermined adherence behaviour. For instance, financial hardship and
food scarcity limited patients’ ability to attend clinic appointments and take medication
consistently, particularly where treatment was perceived to require adequate nutrition
[23, 24, 49, 87]. Similarly, long travel distances, restrictive clinic schedules, and health
system inefficiencies, including drug stock-outs and staft shortages, contributed to
treatment fatigue, frustration, and disengagement from care [27, 28, 41, 42, 63, 68, 70,
75]. Among adolescents, inadequate school-based support systems and poor medica-
tion storage arrangements intensified fear of disclosure and non-adherence behaviours
[63]. These findings demonstrate how structural and institutional deficiencies indirectly
shape adherence through psychological stress, social vulnerability, and reduced treat-
ment motivation.

The review further demonstrates that psychosocial barriers were deeply embedded
within broader social and cultural contexts. Stigma, discrimination, and fear of disclo-
sure consistently discouraged sustained engagement with treatment services, as indi-
viduals sought to avoid social rejection and unintended exposure of their HIV status
[24, 26, 49]. In many settings, non-disclosure limited access to emotional and practical
support, thereby reinforcing isolation and treatment discontinuation. Depression, anxi-
ety, and emotional distress further weakened adherence motivation, particularly where
patients experienced persistent socioeconomic hardship or poor healthcare interactions
[44, 60]. Treatment-related burdens, including severe side effects and complex regimens,
compounded these challenges and contributed to intentional non-adherence [27, 58, 75,
80]. Cultural and religious beliefs, including reliance on herbal remedies and traditional
healers, also influenced perceptions of ART and weakened long-term treatment engage-
ment [42, 70]. These interacting pathways illustrate that adherence outcomes are gener-
ated through cumulative influences across multiple ecological levels rather than through
individual behaviour alone.

Compared with previous evidence syntheses, which have often focused on specific
populations, single-country contexts, or isolated determinants of adherence [14-17],
this review provides a broader integrative synthesis of barriers and facilitators across
diverse Sub-Saharan African settings while explicitly applying the Socio-Ecological
Model to interpret adherence dynamics. This approach advances existing evidence by
demonstrating how structural and health system constraints generate downstream psy-
chosocial and behavioural barriers that influence adherence outcomes. Furthermore,
unlike many earlier reviews that examined barriers or facilitators separately, the pres-
ent review synthesises both dimensions concurrently, thereby providing a more compre-
hensive understanding of how enabling and constraining factors interact within varying
sociocultural and healthcare contexts.

The methodological appraisal further strengthens the interpretation of findings by
demonstrating that the evidence base was predominantly of moderate-to-high quality.
Higher-quality qualitative studies consistently highlighted stigma, disclosure challenges,
and patient—provider relationships as central psychosocial determinants of adherence,
while stronger quantitative and longitudinal studies more reliably demonstrated the per-
sistent effects of structural barriers such as poverty, transport difficulties, and health-
care accessibility [23, 37, 47]. Nevertheless, some lower-quality studies showed limited
control of confounding variables and weaker analytical rigour, suggesting that certain
findings, particularly those relating to isolated behavioural determinants, should be
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interpreted cautiously. Overall, the consistency of findings across higher-quality studies
reinforces the reliability of the evidence and underscores that ART adherence in Sub-
Saharan Africa is fundamentally shaped by interacting structural, social, psychological,
and health system processes requiring integrated, population-sensitive, and system-
responsive interventions.

4.4 Facilitators that enhance ART adherence

The findings of this review suggest that facilitators of antiretroviral therapy adherence
operate through interconnected psychosocial, structural, and health system mecha-
nisms rather than as isolated influences. Perceived improvements in health status and
increased life expectancy emerged as major drivers of sustained adherence, as individu-
als who experienced physical recovery and reduced HIV-related complications were
more likely to maintain treatment engagement [24, 26, 71, 74, 75, 86, 87]. Confidence
in the effectiveness of antiretroviral therapy also strengthened long-term adherence,
reinforcing patients’ belief in treatment benefits and disease control [23, 27, 45, 46, 55,
56, 59, 71-73, 75]. At the interpersonal level, family support, peer encouragement, and
broader community acceptance played critical roles in reducing stigma, facilitating
disclosure, and promoting emotional resilience, all of which contributed positively to
adherence behaviours [23, 24, 26, 27, 44—47, 49, 55, 56, 59, 65, 69, 71, 74, 75, 84, 87]. Sev-
eral studies further indicated that disclosure to trusted individuals enhanced adherence
through emotional reassurance, practical assistance, and shared accountability [72, 75].
Religious and spiritual beliefs also served as coping mechanisms that strengthened hope
and sustained motivation for treatment continuation [58, 75].

The review additionally demonstrates that these psychosocial facilitators are closely
linked to broader structural and health system conditions. Structural interventions such
as free ART provision, decentralised medication distribution, outreach services, nutri-
tional assistance, and transport support reduced the economic and logistical burdens
commonly associated with treatment interruption [44, 56, 59, 72, 75, 76]. Improved
accessibility through flexible clinic schedules, reduced travel distances, and weekend
service delivery further enhanced continuity of care and reduced missed appointments
[48, 81, 91]. These structural improvements appeared to indirectly reinforce psychoso-
cial well-being because they reduced stress, improved patient satisfaction, and increased
trust in healthcare systems. Supportive patient—provider relationships characterised by
respectful communication, counselling, and regular follow-up also promoted adher-
ence through strengthened patient confidence and sustained engagement with care [27,
44, 55, 58, 71, 74, 87]. Collectively, the evidence indicates that adherence outcomes are
shaped through cumulative and mutually reinforcing pathways, where supportive health
systems and favourable structural conditions enhance psychosocial resilience and sus-
tained treatment engagement.

Compared with earlier evidence syntheses that primarily focused on specific popula-
tions or isolated determinants of adherence [14, 15, 17], this review provides a broader
regional synthesis of both facilitators influencing ART adherence across Sub-Saharan
Africa. The explicit application of the Socio-Ecological Model further extends previ-
ous studies by demonstrating how individual, interpersonal, structural, and health sys-
tem factors interact dynamically to influence adherence behaviours. This integrative
approach contributes to a more comprehensive understanding of the pathways through
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which structural disadvantages shape psychosocial experiences and ultimately affect
long-term adherence outcomes across diverse contexts.

The review also revealed variation in the strength and consistency of evidence
according to study design and methodological quality. Higher-quality longitudinal and
mixed-methods studies consistently identified continuity of care, decentralised service
delivery, and strong patient—provider relationships as important determinants of sus-
tained adherence [23, 47, 91]. In contrast, several lower-quality cross-sectional studies
tended to emphasise immediate behavioural and demographic correlates without ade-
quately accounting for broader structural influences. High-quality qualitative studies
provided particularly strong evidence regarding the importance of stigma reduction, dis-
closure, and social support in promoting adherence [24, 26, 49, 72]. Overall, the findings
underscore the importance of integrated, multi-level interventions that simultaneously
strengthen healthcare systems, reduce structural vulnerabilities, and enhance psycho-
social support mechanisms to sustain long-term adherence to HIV treatment in Sub-
Saharan Africa.

4.5 Implication for policy, practice and research

The findings of this review demonstrate that socioeconomic constraints, health system
inefficiencies, and geographical barriers remain dominant determinants of antiretrovi-
ral therapy adherence across Sub-Saharan Africa. In response, Ministries of Health, in
collaboration with national HIV control programmes and development partners, should
prioritise decentralisation of antiretroviral therapy services through community-based
distribution models, mobile clinics, and differentiated service delivery approaches
to reduce travel distance, waiting times, and service congestion. Given the recurrent
reports of drug stock-outs and delayed service delivery, government agencies and donor
organisations should strengthen supply chain management systems to ensure uninter-
rupted availability of antiretroviral medicines. Policies supporting task-shifting and for-
mal integration of community health workers into adherence counselling and follow-up
services are particularly important in rural and underserved settings, where shortages of
skilled health personnel were frequently identified as barriers.

At the service delivery level, the review highlights the central role of healthcare
facilities, clinicians, and community-based organisations in addressing psychosocial
and behavioural barriers to adherence, including stigma, non-disclosure, and treat-
ment fatigue. Healthcare providers should implement patient-centred care approaches,
including routine adherence counselling, respectful provider—patient communication,
and flexible appointment scheduling, which were consistently associated with improved
adherence. Non-governmental organisations (NGOs) and civil society organisations
should support peer-led adherence clubs, family-inclusive care models, and community
support groups, which were shown to mitigate stigma and strengthen social support
networks. In addition, partnerships with faith-based organisations and traditional lead-
ers can facilitate culturally sensitive education and community acceptance, addressing
sociocultural beliefs that influence treatment engagement.

The evidence mapped in this review indicates persistent gaps in understanding the
long-term effectiveness of adherence interventions across diverse contexts. Research
institutions and public health agencies should prioritise longitudinal and implementa-
tion-focused studies that evaluate differentiated service delivery models, multi-month
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dispensing, and community-based medication pick-up points, which were frequently
reported as facilitators of adherence. Further research is also needed to assess the effec-
tiveness of digital health interventions, including short message service reminders,
mobile health applications, and telemedicine follow-up, particularly among adolescents
and mobile populations. National HIV programmes should integrate routine data moni-
toring, operational research, and adaptive learning frameworks to ensure that policy and
practice remain responsive to evolving adherence challenges. Strengthened collabora-
tion between governments, healthcare providers, and research organisations will be
essential for translating evidence into scalable, equitable, and patient-centred adherence
strategies aligned with global HIV treatment goals.

4.6 Limitations in this review

This review has several limitations that should be considered when interpreting the
findings. Substantial heterogeneity existed in study designs and in the methods used to
measure antiretroviral therapy adherence, with many studies relying on self-reported
measures alongside pharmacy refill data and viral load suppression, which may have
introduced measurement inconsistency and reporting bias and contributed to the
wide variation in reported adherence levels. The predominance of cross-sectional and
qualitative designs further limits the ability to assess changes in adherence over time
and constrains causal interpretation of reported associations. In addition, the under-
representation of adolescents and key populations, together with marked variation in
geographical settings, health system capacity, and sociocultural contexts, restricts gener-
alisability and cross-country comparability. Finally, restriction to English-language pub-
lications and reliance on published and accessible grey literature may have introduced
publication bias, as studies reporting non-significant or negative findings are less likely
to be disseminated, potentially influencing the overall synthesis.

5 Conclusion

This scoping review provides new knowledge by offering a comprehensive synthesis of
multilevel health, social, economic, and structural factors influencing sustained anti-
retroviral therapy adherence across Sub-Saharan Africa, moving beyond fragmented,
single-country evidence to demonstrate how adherence is shaped by the interaction of
individual beliefs, social support systems, healthcare delivery conditions, and broader
structural arrangements. The review shows that improved health status, trust in anti-
retroviral therapy efficacy, perceived treatment benefits, and supportive family, peer,
and community networks consistently underpin continued engagement with treatment,
alongside health system factors such as reliable medicine availability and supportive
patient—provider relationships. However, important gaps remain, particularly regarding
the effectiveness of identified facilitators, the causal pathways through which they oper-
ate, and their applicability across diverse sociocultural and health system contexts, as
well as the limited availability of longitudinal and evaluative studies. These findings are
highly relevant for practice, as they highlight the need for integrated, multi-level adher-
ence strategies that combine strengthened healthcare delivery with community-based
support, patient education, and targeted material assistance, thereby providing an evi-
dence-informed foundation for policy, programme design, and future research aimed at
improving long-term treatment adherence in Sub-Saharan Africa.
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