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Abstract
Introduction: Evidence-based intervention strategies to improve adherence among individuals living with chronic conditions
are critical in ensuring better outcomes. In this systematic review, we assessed the impact of interventions that aimed to
promote adherence to treatment for chronic conditions.
Methods: We systematically searched PubMed, Web of Science, Scopus, Google Scholar and CINAHL databases to identify
relevant studies published between the years 2000 and 2023 and used the QUIPS assessment tool to assess the quality and
risk of bias of each study. We extracted data from eligible studies for study characteristics and description of interventions
for the study populations of interest.
Results: Of the 32,698 total studies/records screened, 2814 were eligible for abstract screening and of those, 497 were eli-
gible for full-text screening. A total of 82 studies were subsequently included, describing a total of 58,043 patients. Of the
total included studies, 58 (70.7%) were related to antiretroviral therapy for HIV, 6 (7.3%) were anti-hypertensive medication-
related, 12 (14.6%) were anti-diabetic medication-related and 6 (7.3%) focused on medication for more than one condition.
A total of 54/82 (65.9%) reported improved adherence based on the described study outcomes, 13/82 (15.9%) did not have
clear results or defined outcomes, while 15/82 (18.3%) reported no significant difference between studied groups. The 82
publications described 98 unique interventions (some studies described more than one intervention). Among these inter-
vention strategies, 13 (13.3%) were multifaceted (4/13 [30.8%] multi-component health services- and community-based pro-
grammes, 6/13 [46.2%] included individual plus group counselling and 3/13 [23.1%] included SMS or alarm reminders plus
individual counselling).
Discussion: The interventions described in this review ranged from adherence counselling to more complex interventions such
as mobile health (mhealth) interventions. Combined interventions comprised of different components may be more effective
than using a single component in isolation. However, the complexity involved in designing and implementing combined inter-
ventions often complicates the practicalities of such interventions.
Conclusions: There is substantial evidence that community- and home-based interventions, digital health interventions and
adherence counselling interventions can improve adherence to medication for chronic conditions. Future research should
answer if existing interventions can be used to develop less complicated multifaceted adherence intervention strategies.
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1 INTRODUCT ION

Patients on treatment for chronic conditions face multiple
barriers to adherence, and no single intervention is deemed

sufficient to ensure that high levels of adherence to treatment
are maintained [1]. There remains a need to strengthen and
tailor different intervention strategies to different barriers to
adherence for chronic conditions [1].
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In the efforts to address adherence to treatment for
chronic conditions; behavioural and psychological factors,
education, integrated care and patient self-management inter-
ventions have been explored [2, 3]. This includes behavioural
rehabilitation provided by health providers to patients, inte-
gration of psychosocial support within health programmes
and patients’ knowledge about the medication and their
overall satisfaction with the treatment [4–6]. Other studies
have recommended telephonic counselling and text messaging
or reminders (mobile health/mhealth), packaging/medication
boxes, home visits, drug-level monitoring and consistent
clinical monitoring of patients [4, 6, 7]. Studies focusing
on adherence to antiretroviral therapy (ART) for human
immunodeficiency virus (HIV) have further emphasized the
importance of compliance with standard treatment guidelines
(monitoring and reporting of health information [data] to
promote appropriate medicine use) [8–10]. Interventions
that use mobile technology (mhealth) have the potential to
facilitate self-management, education and support, unfortu-
nately, mhealth applications have been limited in sub-Saharan
Africa (SSA), and they have had mixed effects on controlling
non-communicable diseases (NCDs) [11, 12].

Although numerous reviews have evaluated adherence
interventions [12–16], few have undertaken a comparative
analysis of adherence to medication for various conditions,
notably HIV, hypertension (HPT) and diabetes mellitus (DM).
While HIV remains the leading cause of death especially in
young and middle-aged adults in SSA, the burden of NCDs,
particularly HPT and DM, has increased rapidly in recent
years [17–19]. There has been a surge in the burden of NCDs
in SSA over the past two decades, rising from 24% in 2000
largely due to challenges in the implementation of preventa-
tive and control measures including screening, diagnosis and
care [20–22]. Therefore, understanding adherence to related
medication is a priority issue. This review assesses treat-
ment adherence interventions for HIV, HPT and DM in SSA,
which provides valuable comparisons and context to adher-
ence intervention strategies for chronic conditions in SSA. We
sought to understand evidence-based approaches to support
adherence to treatment for HIV, HPT and DM.

2 METHODS

This systematic review has been designed and reported
according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) [23] (Supplementary
Material 1), following the registered protocol on the Inter-
national Prospective Register of Systematic Reviews (PROS-
PERO) (registration number: CRD42019127564) [24]. The
study used Population (P), Interventions (I), Comparisons (C)
and Outcomes (O) (PICO) criteria as the search strategy tool.

2.1 Eligibility criteria

All studies assessing the impact of adherence interventions
for ART, anti-hypertensive medication and anti-diabetic med-
ication in SSA that were conducted or published between
01 January 2000 and 30 November 2022 were considered
for inclusion. Studies were excluded if the study setting was
not SSA, if papers were written in any other language than

English, if the health condition for which adherence to med-
ication was assessed was not HIV, HPT or DM, and if the
study was published before the year 2000 (Table 1).

2.2 Data collection

We conducted a systematic data search using several elec-
tronic databases, including PubMed Web of Science, CINAHL,
Scopus and Google Scholar, between 01 August 2021 and 29
February 2024 (including the period when the analysis was
updated: 08 February 2024−29 February 2024). These dates
included repeat searches in case of article publications occur-
ring after the initial search. We also reviewed citations and
bibliographies of other related reviews to identify additional
relevant material.

The search terms were adjusted to suit the database being
searched. An inventory with the database searched, the cor-
responding search criteria used, the date when the searches
were conducted and the results were all maintained (Supple-
mentary Material 2_search term strategy). Two other review-
ers (Lisa Noordman and Marit Wiltink) ran the searches sep-
arately for comparison. The comparison entailed a number
of articles showing as a result of each search (search hits).
Small differences were observed and attributed to different
dates on which databases were accessed and/or searched by
the reviewers. In this case, results from each reviewer were
merged and de-duplicated.

Three reviewers (S.B.G., Lisa Noordman and Marit Wiltink)
independently conducted title and abstract screening. The
screening results were compared for each reviewer to iden-
tify any discrepancies. Discrepancies in the screening results
were discussed between the three reviewers. In cases where
an agreement on inclusion could not be reached, a fourth
reviewer (S.T.L.-E.) made the final decision.

From the database search engines, data were imported into
the Rayyan electronic tool, a free web-tool designed to help
synthesize data for systematic reviews, scoping reviews and
literature reviews [25].

2.3 Study selection

The reviewers performed title and abstract screening using a
predefined list of inclusion and exclusion criteria (Table 1 and
Figure 1). In case the article was not specific or clear enough,
especially in terms of intervention type and outcome mea-
sures, screening was discussed by all the reviewers and S.T.L.-
E. made the final decision. Multiple studies of the same cohort
were included if different outcomes were studied.

2.4 Data extraction

Data were extracted using a standardized form. The follow-
ing details were extracted: study title, first author, publi-
cation year, type, study duration, country, population, study
geographical setting, study design, sample size, intervention
description, details on age, sex, condition (HIV, HPT, DM), out-
come measures and main results.
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Table 1. Methodological aspect of the systematic review

Criteria for study inclusion Components details

Population (P) Patients/participants with selected chronic conditions (HIV, HPT, DM) in SSA

Intervention (I) All interventions listed/described as medication adherence interventions or strategies for the

conditions of HIV, HPT, DM

Comparisons (C) Standard of care and other adherence interventions reported in the relevant study

Outcome (O) There is no preferred measurement for reporting. For this review, we included studies that

reported any quantitative measure of medication adherence including self-reported adherence

using a defined threshold, pill count using a defined threshold, change in CD4+ lymphocyte

count and HIV-1 RNA (viral load), mean change in systolic blood pressure (SBP) and/or diastolic

blood pressure (DBP) measured at certain intervals, retention in care and LTFU, weight, a

reduction in HbA1C level, improved specific self-efficacy, mean change in weight, mean waist

circumference, mean HbA1c and medication adherence using Morisky Medication Adherence

Scale (MMAS-8). Effects on adherence behaviour and the changes in health outcomes.

Setting All studies from SSA only were considered for the review.

Language English

Publication date and study

duration

The year 2000−2023

Publication status All the documented studies were considered and included for review. This includes peer-reviewed

(i.e. papers, manuscripts and abstracts) and dissertations or theses.

Identification of studies via databases

Duplicate records within databases excluded

(n=93,024)

Google Scholar (n=26,846)

Web of Science (n=36,726)

Scopus (n=11,544)

PubMed (n=14,264)

CINAHL (n=3,644)

Records identified from databases 

(n=125,722)

Google Scholar (n=48,908)

Web of Science (n=42,716)

Scopus (n=13,015)

PubMed (n=16,805)

CINAHL (n=4,282)Id
en

tif
ic

at
io

n

Records screened

(n=32,698)
Duplicates across databases excluded (n=1574)

Sc
re

en
in

g

Records screened by title (n=30,918), abstract (n=2814) 

and full text (n=497):

Reasons for exclusion

Duplicates not previously identified (n=245)

Unrelated outcome/condition (n=22,879)

Unrelated study population (n=7,090)

Study protocol (n=461)

Guidelines/Policies/SOPs (n=40)

Paper retracted/not found (n=27)

Non-English main text (n=94)

Records assessed for eligibility

(n=31,124)

Papers included in the review

(n=82)

In
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ud
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Figure 1. Flow chart—identification of studies via databases.

3

http://onlinelibrary.wiley.com/doi/10.1002/jia2.26266/full
https://doi.org/10.1002/jia2.26266


Gumede SB et al. Journal of the International AIDS Society 2024, 27:e26266
http://onlinelibrary.wiley.com/doi/10.1002/jia2.26266/full | https://doi.org/10.1002/jia2.26266

2.5 Quality assessment

For all studies in the systematic review, assessments of qual-
ity and risk of bias were performed using the Quality in Prog-
nostic Studies (QUIPS) tool (Supplementary Material 3) [26].
The risk of bias was assessed as low risk, moderate risk or
high risk for each of the following domains: study design, par-
ticipant selection, study sample size, descriptions of outcomes
and description of interventions.

2.6 Data analysis

For each study included in the review, the following charac-
teristics were recorded: authors, year of publication, country
where the study was conducted, study duration, study design,
study site/setting, study population/sample, sample size, sex
of participants, age of participants, health condition stud-
ied, intervention assessed, outcomes analysed and main find-
ings. Adherence interventions were described according to
the type of intervention and implementation setting.

3 RESULTS

3.1 Description of included studies

A total of 32,927 records were screened and after the
removal of duplicates, a total of 30,918 records remained and
their titles and abstracts were screened for inclusion. Of the
30,918 records, 2814 were further screened for inclusion by
abstract. The full-text screening of potentially eligible articles
was subsequently done in 497 records. The reasons for the
exclusion of papers are noted in Figure 1. In total, 82 arti-
cles [27–108] were found to be eligible and data were then
extracted (Supplementary Material 4).

Of the 82 articles, 74/82 (90.2%) were peer-reviewed jour-
nal articles, 7/82 (8.5%) were dissertations and 1/82 (1.2%)
were paper abstracts. Fifty-eight papers reported studies of
interventions to promote adherence to ART, six were anti-
hypertensive medication related, 12 were anti-diabetic med-
ication related and six focused on more than medication for
more than one condition. The studies included reported find-
ings on a total of 58,043 participants. The mean sample size
was 735 participants (range: 10–10,136). The median age of
participant samples was between 30 and 40 years and about
two-thirds of the study participants were women. Almost half
of the included studies (39/82, 47.6%) were conducted in the
southern African region, with a total of 35,849/58,043 partic-
ipants (61.8%), and East Africa (31/82, 37.8%) with a total of
18,121/58,043 participants (31.2%) (Supplementary Material
4). The remaining 12/82 (14.6%) studies with 4073/58,043
(7.0%) participants were conducted in other parts of the sub-
Saharan African region (including West Africa and central
Africa).

Of the included papers, 34/82 (41.5%) reported findings
of evaluation studies, including randomized controlled trials
(31/34, 91.2%) and quasi-experimental studies (3/34, 8.8%),
19/82 (23.2%) reported findings of correlational studies,
notably cross-sectional surveys (11/19, 57.9%), and cohort
studies (8/19, 42.1%), 17/82 (20.7%) reported findings of
qualitative research and 5/82 (6.1%) were mixed method

studies. The remaining 8/82 (9.8%) papers included various
study designs such as non-described descriptive studies. Data
were collected between 2003 and 2023 and the year of study
publications ranged from 2006 to 2023.

A total of 54/82 (65.9%) reported improved adherence
based on the described study outcomes, 13/82 (15.9%) did
not have clear results or defined outcomes and 15/82 (18.3%)
reported no significant difference between studied groups.

Of the studies reporting improved medication adherence,
40/54 (74.1%) were related to ART, 2/54 (3.7%) were related
to HTN, 9/54 (16.7%) were related to DM and 3/54 (5.6%)
were related to more than one health condition. (Supplemen-
tary Material 4).

The 82 publications described 98 unique interventions
(some studies described more than one intervention). Of the
37 community- and home-based reported interventions, peer
treatment supporters (14/37, 37.8%), nutrition support (7/37,
18.9%) and community-based social network support (10/37,
27.4%) were the most described community- and home-based
interventions. Of the total mhealth-based interventions, SMS
reminders at a regular interval (10/19, 55.6%) was the most
described mhealth-based intervention (Table 2).

Other interventions included adherence counselling (29/98,
29.6%), health service interventions (3/98, 3.1%) (which
included decentralization of services and health systems
strengthening), incentive intervention (voucher) (1/98, 1.0%)
and drug optimization (transition in medication) (2/98, 2.0%).
Of the 98 unique intervention strategies, 13 (13.3%) were
multifaceted (4/13 [30.8%] multi-component health services-
and community-based programmes, 6/13 [46.2%] included
individual plus group counselling and 3/13 [23.1%] included
SMS or alarm reminders plus individual counselling) (Table 2).

3.2 Risk of bias

Risk of bias was measured using the QUIPS tool (Supplemen-
tary Material 3), based on the study design, participant selec-
tion, study sample size, descriptions of outcomes and descrip-
tion of interventions. Of the 34 papers (including randomized
control trials and quasi-experimental), 28/34 (82.4%) scored
a low risk of bias, 4/34 (11.8%) a moderate risk of bias and
2/34 (5.9%) reported a high risk of bias. Out of the 20 cor-
relational papers (cohort and cross-sectional studies), 15/20
(73.7%) scored a low risk of bias and 5/20 (26.3%) scored a
moderate risk of bias. From the 17 qualitative studies, only
2/17 (11.8%) scored a low risk of bias, 11/17 (64.7%) scored
a moderate risk of bias and 4/17 (23.5%) scored a high risk of
bias. From the other study designs (mixed and non-described
descriptive methods), 6/11 (54.5%) scored a low risk of bias,
3/11 (27.3%) scored a moderate risk of bias and 2/11 (18.2%)
scored a high risk of bias. Overall, 51/82 (62.2%) scored a low
risk of bias, 23/82 (28.0%) a moderate risk of bias and 8/82
(9.8%) a high risk of bias. Most papers scored well on partici-
pant selection, study design, outcome measurement, interven-
tion measurement, data collection methods and data analyses.

4 D ISCUSS ION

There has been a significant increase in the number of
studies implementing and evaluating interventions aimed at
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Table 2. Description of adherence intervention types

Intervention type Definition ART

Anti-

hypertensive

medication

Anti-diabetic

medication

Community- and home-based interventions

Community

based-adherence

support (CBAS) with

home visits

Provision of adherence support through home visits by a

community health worker or peer volunteer. Home

visitors are involved in a variety of activities such as

food ration provision basic clinical assessments and

patient referrals, ART delivery, and providing DOT and

pill counts.

2 0 0

Multi-component health

services- and

community-based

programme

Interventions involve a facility-designated health worker

who connects patients to facility-level services.

Responsibilities of the worker have included home

visits, patient monitoring and tracing, and counselling.

4 0 0

Peer treatment supporters Involving other persons within a patient’s social circle in

assisting that patient with their treatment. Examples of

responsibilities of the treatment supporter include

providing Direct Observed Therapy (DOT) service,

social support, bonding, bridging or linking social

networks, clinical site mediation, and providing regular

follow-up reminders for the next appointment

attendance.

9 2 3

Community-based social

network support

Support at the community level is designed to be

delivered to a group. Includes interventions involving a

patient’s extended social network in the patient’s

treatment.

6 2 2

Nutrition support Providing supplementary nutritional support either at the

individual or household level. Can come in the form of

food rations or nutrition education.

7 0 0

Total 28 4 5

Digital health/mhealth/ehealth interventions

SMS reminders sent at

regular intervals

Regular delivery of SMS messages aimed at directly or

indirectly reminding patients to adhere to their

medication.

8 1 1

SMS reminders triggered

by adherence monitors

SMS messages were sent if an electronic adherence

monitoring device was not opened within 30 minutes

of the scheduled dose time.

1 0 0

IVR or phone calls for

reminders

Interactive voice response or regular phone calls

delivering messages on medication adherence and

other HIV/ART-related topics, as well as appointment

reminders. Some also sent non-interactive, SMS picture

messages to remind patients of dosage adherence.

1 0 0

Smartphone application Medication reminders and adherence tracking, refill and

appointment reminders, leaderboard and adherence

points, social support through discussion forms,

peer-to-peer support and community-based resources

list

2 0 0

eHealth: adherence

monitor device

A device enabling healthcare professionals or researchers

to interpret activities of the patient/participant in the

context of adherence and inform better

decision-making and as an intervention and tool for the

patient to aid self-management and improve adherence.

2 0 0

Total 14 1 1

(Continued)
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Table 2. (Continued)

Intervention type Definition ART

Anti-

hypertensive

medication

Anti-diabetic

medication

Adherence counselling

Individual counselling Adherence to educational and/or counselling

interventions delivered in a one-on-one setting.

Sessions are often led by trained health professionals

or lay counsellors (including direct social support).

7 2 5

Group counselling Adherence to educational and/or counselling

interventions delivered in a group setting. Includes

social support groups. Sessions are often led by trained

professionals or lay counsellors and delivered through

a set curriculum or informed by a psychosocial

theory/practice.

5 1 0

Individual plus group

counselling

Interventions with both individual and group counselling

components (including educational and/or counselling

delivered in a one-on-one or group setting)

6 0 0

Adherence counselling:

SMS or alarm reminders

plus individual

counselling

Individual adherence counselling combined with regular

reminders. Reminders could come in the form of either

an alarm device programmed around dosage times or

regular SMS messages, sent at times independent of

the dosage schedule.

3 0 0

Total 21 3 5

Health service interventions

Decentralization:

decentralized medication

delivery (DMD)

Decentralization comprises clinically stable ART patients

who meet at facilities or community locations in

groups of up to 30 every 2−3 months to receive

group counselling, have a brief symptom screen and

receive pre-packed medications. DMD comprises

prepacking and distribution of medications to pick-up

points, which are at locations other than the clinic

pharmacy. Patients only need to come to the clinic on

a 6-monthly basis for a clinical exam and rescripting.

1 0 0

Health system

strengthening

programme

A well-functioning health system working in harmony is

built on having trained and motivated health workers, a

well-maintained infrastructure, and a reliable supply of

medicines and technologies, backed by adequate

funding, strong health plans and evidence-based

policies.

1 0 0

Integration of services Provision of integrated care with standard vertical care

delivered separately for people with HIV, diabetes or

hypertension.

1 1 1

Total 3 1 1

Incentive intervention (behaviour change mechanism)

Voucher Vouchers are cash or gifts with a definitive value

provided to study participants. The voucher incentive

interventions are offered and designed by the

researchers or investigators to reward

participants/patients for achieving a certain goal and

encourage team members to exceed their goals.

1 0 0

Total 1 0 0

(Continued)
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Table 2. (Continued)

Intervention type Definition ART

Anti-

hypertensive

medication

Anti-diabetic

medication

Drug optimization

Transition in medication The adoption of better drug regimens to improve

treatment adherence, viral suppression and quality of

life of people living with the specified condition. These

benefits could reduce pressures on health systems as

lower rates of viral failure on new treatments could

reduce the risk of HIV drug resistance (HIVDR) and

HIV transmission. In addition, the transition to new

lower-cost antiretroviral (ARV) drugs could provide

significant savings for national health budgets

worldwide.

2 0 0

Total 2 0 0

Educational intervention

Active visualization device A device that delivers or provides health information that

could be particularly useful in educating patients about

the specific condition or related treatment.

1 0 0

Health

education/knowledge

Any combination of learning experiences designed to help

individuals and communities improve their health, by

increasing their knowledge or influencing their

attitudes.

1 1 2

Health literacy The achievement of a level of knowledge, personal skills

and confidence to take action to improve personal and

community health by changing personal lifestyles and

living conditions.

0 0 1

Total 2 1 3

Other

Intervention counting pills Monthly clinic-based pill counts 1 0 0

The food intervention

programme: food by

prescription

A programme that provides food and nutritional care to

malnourished HIV-positive individuals as a therapeutic

and supplementary feeding package at health facilities.

1 0 0

Total 2 0 0

Overall total 73 10 15

Note: The categorization of interventions was adapted from a study by Ridgeway et al. [13].

promoting adherence to chronic conditions. This systematic
review combines the available evidence from a large number
of studies to identify a range of adherence interventions
aimed at promoting adherence to ART among people living
with HIV, anti-hypertensive medication and anti-diabetic med-
ication. The majority of adherence interventions described in
this review were ART-related. This is consistent with health
programmes in most sub-Saharan African countries that
have placed more focus on HIV programmes as compared
to HPT and DM-related programmes, but different to most
high-income countries whose focus has been balanced across
the three chronic conditions [8, 109–111].

Individual-related characteristics described in the reviewed
studies demonstrated that almost two-thirds were females
and of middle age (30−40 years). The individual-specific char-
acteristics identified may represent the demographic profile of

patients in chronic treatment programmes, particularly those
receiving HIV care in the SSA [112, 113].

The community-based adherence interventions highlighted
an important link between primary healthcare facilities or ser-
vices and the communities, demonstrated integration of treat-
ment and patient care, and decentralization of chronic care
to the communities [114, 115]. Community- and home-based
adherence interventions such as peer treatment support meet
the rising need associated with overall chronic care, where
due to the real shortage of healthcare workers and the grow-
ing caseload of people needing care, professional workers’
roles are increasingly limited to medical and nursing tasks in
health facilities [116]. This review provides evidence of the
efficacy of community- and home-based adherence support
strategies, but more focus should be on their acceptability and
cost-effectiveness.
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Mobile health is increasingly being explored for health
promotion [117] and was also used in adherence-promoting
interventions identified in this review, to deliver educational
and behavioural components, either singly or in combination.
The majority of mhealth-related medication adherence inter-
ventions described in this review reported improved adher-
ence using specified outcome measurements. Most mobile
health interventions were used to educate, remind or provide
advice to patients. These technologies enabled the collection
and transfer of patient-specific data/information across to dif-
ferent professionals, who could then deliver tailored feedback
and reminders to the patients. The increasing advancement
in technology and related benefits received by patients from
healthcare providers without presenting at a health facility
is an appealing prospect. Furthermore, mhealth interventions
could have a greater reach, and better adoption and imple-
mentation; thus having a greater positive heath impact [117,
118]. However, more research is needed to establish the sus-
tainability of such interventions and to evaluate how mhealth
interventions can be useful in the short and long term in pro-
moting adherence to medications.

The interventions described in this review were primar-
ily directed at patients and ranged from adherence coun-
selling including both individual and group counselling to more
complex interventions such as mhealth interventions which
took into consideration patients’ abilities to use digital tech-
nology and preferences in addition to educating and aiding
them to adhere to medication. Some of the interventions
employed a combination of interventions, for example adher-
ence intervention consisting of a combination of educational,
behavioural or affective strategies. Behavioural and effective
strategies, which are increasingly being used in adherence
support interventions, range from adherence aids (such as
medication administration aids), to motivational interviewing
[119, 120].

Individual and group counselling adherence interventions
could be regarded as being more patient-centred; however,
their impact depends on the extent to which patients’ or indi-
viduals’ psychosocial needs are taken into consideration. This
includes attitudes towards the health condition, cultural barri-
ers, social concerns (such as perceived stigma) and cognitive
abilities. These needs have been recognized in recent years as
important predictors of optimal adherence to treatment and
should be considered in any development of adherence inter-
ventions for chronic conditions [121].

The role of healthcare service-related interventions on
medication adherence has been emphasized, particularly in
cases of chronic diseases [122], though their impact is dif-
ficult to measure and has often been found to lack con-
sistency [122, 123]. More adherence interventions have
also addressed healthcare services-related factors impacting
adherence, as was seen in this review. These include patient-
related, condition-related and medication-related factors. For
example, this review reported that adopting and using bet-
ter ART drug treatment improved adherence to medication. In
addition, greater emphasis on task-shifting and decentraliza-
tion of services improved medication adherence and is, there-
fore, worthy of further investigation.

This review also reported improved medication adherence
and retention in care for participants who received cash

vouchers during the study period. The early effects on adher-
ence and retention were sustained in the cash groups after
the intervention was complete. Although this intervention
improved adherence, the effect of such interventions should
be considered along with other tested interventions as part
of a comprehensive package of support during the treatment
journey. A larger-scale impact evaluation to determine the
effectiveness of cash support on cost-effectiveness, and issues
related to sustainability, also needs consideration.

Overall, any intervention designed to influence human
behaviour, such as modifying medication adherence in patients
with chronic conditions, would be more successful if multiple
factors that aid the change in human behaviour are addressed.
Combined interventions comprise different components,
which may act both independently and inter-dependently,
to address the changes needed, and may be more effective
than using a single component in isolation [124]. However,
the complexity involved in designing, implementation and
replicating combined interventions often complicates the
practicalities of such interventions [124]. Therefore, interven-
tions involving a single component may be preferred as they
are easier to design, implement and replicate, and oftentimes
are successful in influencing a behaviour change [124].

4.1 Limitations of the reviewed studies

The quality of the studies included in our review varied;
almost two-thirds of the studies reviewed had a low risk of
bias, while fewer than one-tenth of all studies had a high
risk of bias. While most studies reviewed had a low risk of
bias, our assessment of a study’s quality was limited for some
studies due to a failure to report critical information related
to study methodologies, such as study designs, or participant
inclusion criteria, or to adequately describe outcome mea-
sures. Based on the small number of studies or interventions
reviewed for HPT and DM, there may have been challenges
in searching and including these conditions or related inter-
ventions. In addition, one in five of the total reviewed stud-
ies did not have clearly defined outcome measures. Therefore,
future studies assessing adherence to treatment should use
validated adherence measures, to report reliable findings or
make strong conclusions.

More rigorous research in this field is critical, as is a repli-
cation of studies with positive findings in other settings. Fur-
thermore, some of the studies described in this review were
multifaceted, with some delivering multiple intervention com-
ponents and others providing adherence support as a part
of a broader package of services; this makes it impossible
to discern the relative effect of each intervention component
or identify which aspects are most impactful on adherence.
Another limitation of these studies, and adherence research
in general, remains with the challenge of accurately measur-
ing medication adherence and in the variety of methodologies
utilized [13].

The exclusion of data from studies conducted in North
Africa may have led to the exclusion of potentially informative
studies; however, NCDs are increasingly becoming the main
cause of mortality in SSA, where the diseases were responsi-
ble for 37% of deaths in 2019 [20–22].
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This review was limited to studies written in English only
due to authors’ or reviewers’ challenges in reviewing studies
written in other languages. Therefore, we may have poten-
tially excluded relevant articles written in other languages
besides English. Importantly, non-English speaking countries
based in SSA may provide different but useful knowledge or
evidence on intervention strategies to improve adherence to
treatment. Additionally, while we feel that the search terms
or strings we used were able to remove irrelevant articles, it
is possible that the search strings we used were not compre-
hensive enough.

5 CONCLUS IONS

Our study found substantial evidence of interventions to
improve adherence among adults living with chronic condi-
tions in SSA. There is more evidence that community- and
home-based, mhealth and adherence counselling interven-
tions can improve adherence to chronic conditions. These
tested and evaluated adherences enhancing interventions
should increasingly be considered for routine implementation
in health programmes. However, rigorous ongoing evaluation
of the impact and performance of these interventions will be
necessary. Multifaceted adherence intervention strategies that
include reliable adherence measures such as drug exposure
testing and socio-economic support components such as cash
vouchers provided to patients may be more effective than
using a single-component intervention strategy. Therefore,
evidence gaps in adherence-enhancing interventions need to
be closed, including on cost-effectiveness and long-term effec-
tiveness. Future research should seek to answer if existing
intervention strategies can be successfully adapted for all
chronic conditions assessed in this review. Our findings sup-
port testing more interventions and the need to develop a
gold standard (or uniform measures) for adherence outcome
ascertainment.
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