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Purpose: Although long-term viral suppression and antiretroviral therapy (ART) success depend on
sustained adherence, adolescents' adherence rates are suboptimal. Optimal adherence is influenced by
various factors. Since Sub-Saharan Africa is home to over 80% of adolescents living with human im-
munodeficiency virus (HIV) and considering their unique characteristics and susceptibility to poor ad-
herence, it is crucial to provide updated knowledge on adherence rates and their determinants among
this population. This review aims to present up-to-date data on adherence rates and associated factors
among HIV-positive adolescents in Sub-Saharan Africa.

Methods: A systematic review was conducted following the PRISMA guidelines. The PubMed and Sco-
pus databases were used to identify documents corresponding to the study's objectives. Eleven studies
were included in this review after being selected from among all studies that were found online from
2017 to 2023.

Results: The reported adherence rates ranged from 55% to 860%. In total, 32 factors were found to be
related to adherence among HIV-positive adolescents in Sub-Saharan Africa. These included 12 adher-
ence-facilitating factors and 20 adherence-inhibiting factors. The most often mentioned factors af-
fecting adherence were advanced World Health Organization clinical stage (i.e., stage IV), ART dose
and regimens, a lack of support, and violence victimization.

Conclusion: Our findings can help healthcare providers collaborate with HIV-positive adolescents to
improve ART adherence and ensure the best possible health outcomes.
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INTRODUCTION

Human immunodeficiency virus (HIV) continues to be a
major global public health problem with approximately 38.4
million people living with HIV at the end of 2021 with 1.5 mil-
lion new infections and 650,000 AIDS-related deaths globally
[1]. In Africa, 25.6 million people were living with HIV and an
estimated 880,000 new infections and 460,000 deaths were at-
tributed to HIV related in 2020 [2,3].

Adolescence is the period of life between childhood and
adulthood, from 10 to 19 years [4]. Given their rapid physical,
psychological, and physiological changes, which have an im-

pact on their health-related behaviors, adolescents are a partic-
ularly vulnerable age group when it comes to acquisition of
HIV infection [5]. In the world at the end of 2021, there were
about 1.8 million adolescents who were HIV positive, with
more than 1.5 million of them residing in Sub-Saharan Africa
[2,3,6,7]. The long-term survival of perinatally infected chil-
dren and newly infected adolescents globally has led to a grow-
ing number of people living with HIV in this age group, with
the highest proportion residing in the Southern and Eastern re-
gions of Africa [8,9].

Antiretroviral therapy (ART) has significantly reduced AIDS
-related morbidity and mortality in general population world-
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wide [10]. The goal of ART is to reduce viral replication, pro-
tecting HIV-positive individuals from AIDS-related diseases
and death as well as stopping further virus transmission [11,12].
However, adolescents are the only age group in which AIDS-re-
lated deaths are not decreasing [13]. In Eastern and Southern
Africa, AIDS-related deaths among adolescents have been in-
creased in the last decade [14].

For the success of ART, treatment adherence plays an im-
portant role. Treatment adherence is defined as the extent to
which a person’s behavior of taking medication, following a
diet, and/or executing lifestyle changes, corresponds to agreed
recommendations from a healthcare provider [15,16]. Adoles-
cents and children who are HIV-positive and receiving ART
show poorer treatment adherence and lower rate of viral sup-
pression compared to adults [17]. Adolescents are not only a
vulnerable population to the HIV infection but also to the dis-
ease progression associated with poor adherence [18]. Especial-
ly, adolescents living with HIV have a higher likelihood of sub-
optimal adherence, viral replication, loss-to-follow-up, morbid-
ity, and mortality [14,19].

Poor adherence results in inadequate drug exposure and in-
creases the likelihood of viral replication and resistance, which
might limit future therapeutic options and leading to disease
progression and increases onward transmissions [10,19,20]. In
addition, sometimes adolescents are neglected in the planning
of healthcare services as a result they might disappointed and
lost to follow-up [10]. Thus, it is important to update the
knowledge regarding ART adherence and associated determi-
nants among adolescents because Sub-Saharan Africa is home
to more than 80% of adolescents living with HIV [21] and be-
cause of their unique nature and vulnerability to suboptimal
adherence.

Therefore, this systematic review was done to present up-to-
date data on the adherence rate and related factors among ado-
lescents living with HIV in Sub-Saharan Africa.

METHODS

A systematic review of peer-reviewed articles published on
journals about antiretroviral therapy adherence and associated
factors among HIV-positive adolescents in Sub-Saharan Africa
was performed from December 1, 2022 to February 13, 2023. A
systematic review was conducted by following the updated re-
porting guideline or checklist of Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA).
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Search strategy

The potential articles were obtained online from database in-
cluding PubMed, and Scopus using the combination of key-
words and Boolean operators (AND, OR, NOT). A compre-
hensive search of articles was performed by utilizing adolescent,
HIV, antiretroviral adherence, art adherence and art compli-
ance as keywords to find the articles contained these words in
their titles or abstracts.

PubMed searching terms were resulted a total of 209 studies.
Scopus searching terms were “TITLE-ABS-KEY ( adolescent*
AND hiv AND art AND adherence OR antiretroviral AND ad-
herence OR art AND compliance ) AND ( LIMIT-TO ( OA ,
“ll”) ) AND ( LIMIT-TO ( PUBYEAR , 2022 ) OR LIMIT-TO
( PUBYEAR, 2021 ) OR LIMIT-TO ( PUBYEAR, 2020 ) OR
LIMIT-TO ( PUBYEAR, 2019 ) OR LIMIT-TO ( PUBYEAR,
2018 ) OR LIMIT-TO ( PUBYEAR, 2017 ) ) AND ( LIMIT-TO
( DOCTYPE, “ar” ) ) AND ( LIMIT-TO ( SUBJAREA ,
“MEDI” ) OR LIMIT-TO ( SUBJAREA , “IMMU” ) OR LIM-
IT-TO ( SUBJAREA , “PSYC” ) OR LIMIT-TO ( SUBJAREA ,
“PHAR” ) OR LIMIT-TO ( SUBJAREA , “NURS” ) ) AND (
LIMIT-TO ( EXACTKEYWORD , “Adolescent” ) ) AND (
LIMIT-TO ( SRCTYPE, ) )” yielded out 350 articles.

We had utilized search filters and limits like adolescent, open
access, abstract, journal articles, area (medicine, immunology,
psychology, nursing, sociology, and pharmacology), and stud-
ies conducted and published 2017 to 2022. We included studies
conducted in 2017 and after because World Health Organiza-
tion (WHO) updated and launched new policy recommenda-
tions on the clinical and service delivery aspects of HIV treat-
ment and care in late 2016 [22].

Eligibility criteria

Inclusion criteria: the studies fulfilling these criteria were in-
cluded in a systematic review. 1) Study participants: adolescents
(10 to 19 years); 2) reported study outcomes: adherence rate or
associated factors; 3) design: quantitative, qualitative, or mixed;
4) peer-reviewed articles; 5) studies conducted in Sub-Saharan
African countries.

Exclusion criteria: those studies included pediatric age group
<10 years or adults, studies not reported adherence rate or as-
sociated factors or reported other outcomes were excluded.

Selection and data extraction processes

After searching for potentially eligible studies from the data-
bases, the titles, abstracts, authors’ name, and publication years
of the articles were exported to EndNote 20 reference manager
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for further processing. The duplications were checked and re-
moved using EndNote’s find duplication. Subsequently, the ti-
tles, abstracts and full texts screening were performed by two
investigators independently and potentially eligible studies
were selected for final review. Before the final decision for re-
view, the quality of each article was assessed using critical ap-
praisal tools and checklists: Newcastle-Ottawa-Scale (NOS) [23]
for quantitative studies. As a qualitative study’s validity is reliant
on the statement of the question, theoretical or conceptual
framework, design, method, sample, and data analysis [24], the
two authors independently conducted a thorough review and
critique of the three qualitative studies [25-27]. Each author
evaluated them independently and brought out their evalua-
tions of the papers to the table for discussion. Following discus-
sion, we agreed to include the three studies. The two authors
independently examined the extracted data, and any disagree-
ments in the extracted data were deliberated and resolved. The
extracted data was summarized and reported in table and text
form. The associated factors were grouped as facilitators and
inhibiting factors of antiretroviral adherence. Primary electron-
ic data searching was yielded out 559 studies (Figure 1).

Ethical considerations

This study received exempt review approval form the Institu-
tional Review Board of Keimyung University (IRB No. 40525-
202308-HR-042-01) due to the anonymous nature of the survey
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and absence of sensitive information.

RESULTS

Selection process

The initial search through databases yielded a total of 559
studies. Then duplicate was checked using EndNote, and 27 ar-
ticles were removed. The remaining studies were screened
through title reading, and 514 studies were excluded. Eighteen
studies screened through abstract and full-text review, and final-
ly 11 articles were included in this systematic review (Figure 1).

Characteristics of included studies

All the included studies conducted on the total sample of
10,297 participants. The included studies conducted in eight
Sab-Saharan African countries from Eastern, Southern and
Western regions from 2017 to 2022. Two studies were cohort
design (one prospective and one retrospective), six studies were
cross-sectional design, two studies were mixed, and one study
was qualitative design (Table 1). The quality assessment for

each quantitative study performed using NOS (Table 2).

Adherence rate and measurements

All included studies reported the treatment adherence rates,
except for the one qualitative study [27]. The overall reported
adherence rate ranged from 55% to 86%. Regarding the ART

Y
s Records identified from:
.§ Databases (n = 559) > Duplicate records removed (n = 27)
b= - PubMed (n = 209)
§ - Scopus (n = 350)
N
T
A4
Records screened R . .
2 (n = 532) > Records excluded by title review (n = 514)
=
v
A
A4
Reports assessed for eligibility | Reports excluded (n = 7)
-, (n=18) | - Outcome variables did not match (n = 3)
o - Not conducted in Sub-Saharan Africa (n = 2)
- Participants' inclusion criteria did not match
E v (age >19 years) (n = 2)
=
b= Studies included in review
(n=11)
N

Figure 1. Flow diagram of study selection.
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adherence measure, eight of the studies employed self-reported
methods [25, 28-34], and two studies measured using pill count
techniques [26,35] .

Factors affecting treatment adherence

Of the eleven studies reviewed, ten studies reported both the
adherence rates and associated factors as their primary out-
comes. But the remaining study reported only associated fac-
tors as its primary outcome (Table 3). Three studies reported
both facilitators and inhibiting factors [26, 27, 31] while five
studies revealed only inhibiting factors [25,29,32-34], and the
remaining studies reported only enhancing factors [28,30,35].

This review identified a total of 32 factors associated with an-
tiretroviral adherence among the study participants in Sub-Sa-
haran Africa (Table 3). Twelve factors were identified as facili-
tating, and twenty as inhibiting. The facilitating factors include
sociodemographic factors (age), treatment skills (high treat-
ment self-efficacy, and self-reinforcement techniques), ad-
vanced disease stage (WHO clinical stages IV), psychosocial
support (support from peers, guardians, teen clubs, and treat-
ment support groups, perceived confidentiality at clinic, ab-
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sence of violence and abuse), treatment-related factors (simpli-
fied dosages, and short travel time to get access to healthcare).
On the other hand, inhibiting factors include treatment-related
factors (ART regimen complexity and side-effects, and burden
from cotrimoxazole preventive therapy, inability to come to the
clinic for refill, and delayed clinic appointment), violence and
abuse (at home by caregivers, at school by teachers, and at
healthcare clinics by healthcare providers), cognitive and mem-
ory associated factors (lack of basic knowledge about HIV, for-
getfulness), lack of support (loss of either parent, inadequate
support from guardians and parents), disclosure issues (lack of
status disclosure within the family, fear of accidental disclo-
sure), poor treatment self-efficacy, alcohol use, and long-term
on ART.

DISCUSSION

The studies included in this review were, the studies con-
ducted among HIV-positive adolescents and reported adher-
ence rates or associated factors as a primary outcome. In this
review, the adherence rate ranged from 55% to 86%. This ad-

Table 1. General Characteristics of Studies Included in This Systematic Review (N = 11)

Avrticle No. Author (yr) Country Study design Sample size
Al McBride et al. (2019) Malawi Retrospective cohort 589
A2 Gitahi-Kamau et al. (2020) Kenya Cross-sectional 82
A3 Anokye-Kumatia et al. (2018) Ghana Cross-sectional 106
A4 Okawa et al. (2018) Zambia Mixed 200
A5 Villiera et al. (2022) Malawi Mixed 401
A6 Audi et al. (2021) Tanzania Qualitative 33
A7 Cluver et al. (2021) South Africa Prospective cohort 1,046
A8 Cluver et al. (2018) South Africa Cross-sectional 1,060
A9 Firdu et al. (2017) Ethiopia Cross-sectional 273
A10 Kim et al. (2017) Malawi Cross-sectional 562
A1 Lantche et al. (2021) Cameroon Cross-sectional 195
Table 2. Quality Appraisal for Each Study by the Newcastle-Ottawa Scale (NOS) (N = 8)

Article No. Author (yr) Selection Comparability Qutcome Total quality score
Al McBride et al. (2019) 4 2 3 9
A2 Gitahi-Kamau et al. (2020) 4 1 2 7
A3 Anokye-Kumatia et al. (2018) 3 1 2 6
A7 Cluver et al. (2021) 4 2 3 9
A8 Cluver et al. (2018) 4 1 2 7
A9 Firdu et al. (2017) 4 1 2 7
A10 Kim et al. (2017) 4 1 2 7
A11 Lantche et al. (2021) 3 1 2 6
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Table 3. ART Adherence Levels and Associated Factors among HIV-positive Adolescents in Sub-Saharan Africa

. ART adherence ART-associated factors
Article No. Author (yr Age (yr,
v ge () level (%) Facilitators Inhibiting factors
A1 McBride et al. (2019) 10-19 86 Late adolescence (15-19 years)
A2 Gitahi-Kamau et al. 16-19 64 Once a day dosing, high self-efficacy
(2020)
A3 Anokye-Kumatia et al. 10-19 76 TDF + 3TC + EFV- based treatment regi-
(2018) men, forgetfulness, inability to come
for pharmacy refills
A4 Okawa et al. (2018) 15-19 72 Loss of mother, lack of basic knowledge
about HIV
A5 Villiera et al. (2022) 10-19 67.8 Self-reinforcement techniques, Teen club Lack of status disclosure within the fam-
services, and peer, guardian, and clin- ily, school pressure, and inadequate
ic-based psychosocial support support from guardians and parents,
complex ART regimens
A6 Audi et al. (2021) 10-19 - Treatment support group Fear of accidental disclosure
A7 Cluver et al. (2021) 10-19 65 Perceived confidentiality at clinic, travel
time to access care < Thr, no emotion-
al or physical violence victimization
A8 Cluver et al. (2018) 10-19 64 Physical abuse by caregivers, witnessing
domestic violence, teacher violence,
verbal victimization by healthcare staff
A9 Firdu et al. (2017) 13-19 79.1 WHO clinical stage IV Being on CPT, loss either of parents (wid-
owed parent)
A10 Kim et al. (2017) 12-18 55 Violence in the home, alcohol use, poor
treatment self-efficacy
AN Lantche et al. (2021) 15-19 59 Being > 5years on ART, delayed clinic

appointment (defaulters)

ART = antiretroviral therapy; HIV = human immunodeficiency virus; WHO = World Health Organization; EFV = efavirenz; TDF = tenofovir disoproxil fumarate; 3TC

= lamivudine; CPT = cotrimoxazole preventive therapy.

herence rate is substantially below optimal adherence, which is
vital for viral load suppression and the prevention of further
transmissions. Kim et al. [33] and Lantche et al. [32] revealed a
considerably lower adherence rate than other studies included
in the systematic review. This variation may be attributed to
differences in healthcare systems across countries, as well as the
diverse methods employed within individual studies. For in-
stance, the research carried out in Malawi by Kim et al. [33]
and Villiera et al. [26] employed distinctly different methods,
potentially leading to varied findings. Moreover, the disparity
in findings might be due to the various adherence measure-
ment techniques. Kim et al. [33] reported adherence over the
past 30 days, whereas Lantche et al. [32] utilized a combination
of quantitative, qualitative, and mixed methods for self-report-
ed adherence. Constant adherence is essential for immune sys-
tem stability, virologic suppression, and the avoidance of op-
portunistic infections [36].

Adherence to ART treatment was more common in older
adolescents. The late adolescence stage is when adolescents are
more mature and start taking responsibility for their health,
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hence it may be related to their developmental stage [35]. HIV
infection is classified according to its clinical stage by WHO,
with Stage IIT and Stage IV indicating severe phases of the ill-
ness. Adolescents with an advanced stage of the illness may be
more likely to take their medications as prescribed. This may
be related to the fear of a more serious illness and more serious
health consequences if they don't take their medication consis-
tently. The studies have reported that an advanced WHO clini-
cal stage is associated with improved adherence in adolescents
[31,37].

Adherence to ART may be challenging for adolescents with
HIV due to the difficulties they confront. These difficulties
could include stigma, social exclusion, a lack of support from
peers and family members, and the stress of managing a com-
plex treatment regimens. Self-efficacy can help to reduce some
of these difficulties by giving adolescents the confidence and
motivation they need to follow their treatment. Adolescents
with high levels of self-efficacy were more likely to adhere to
their treatment plan [38,39]. Thus, self-efficacy-focused inter-
ventions can increase adherence rates in adolescents, which will
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ultimately lead to better health outcomes.

ART adherence among adolescents can be affected by the
complexity of drug regimen and the side-effects of the medica-
tions. If many pills must be taken at various times throughout
the day, adolescents may find it more challenging to continu-
ously remember to take their medication. In addition, adoles-
cents may be more prone to forgetting or skipping dosages if
they are experiencing side effects [26,29,37,40]. Using fixed-
dose combinations or single dose per day which can simplify
drug regimen complexity and adjust the medication regimen as
needed can help to improve adherence among adolescents.

Adolescents may also be more likely to follow their ART
treatment if they have strong psychosocial support and a posi-
tive relationship with their healthcare provider [41]. Support
and reminders from family or caregiver and peers, as well as
friendly communication and understanding with their health-
care provider, can improve adolescents’ knowledge and confi-
dence about their treatment which contribute to better adher-
ence [10]. Adolescent peer support groups can be especially
beneficial for adolescents, as they may be more likely to rely on
their peers for advice and guidance due to their unique charac-
teristics [27]. In this group adolescents living with HIV can
share their feelings with others who are going through similar
experiences, which can help them feel less alone and more mo-
tivated to adhere to their ART treatment.

Adolescents' adherence to ART might be significantly im-
pacted by violence and abuse since these conditions can make
it more difficult for them to remember to take their medication
regularly. Adolescents who live in violent homes, experience vi-
olence at school, and feel intimidated or insecure while they are
in a healthcare setting may not be able to access medication or
be afraid to take it. They may also be less inclined to attend
clinic sessions [34]. Therefore, to prevent any forms of abuse
and violence, it is crucial to collaborate with family, caregivers,
teachers, and healthcare professionals.

Lack of disclosure within the family and fear unintended dis-
closure may have a negative influence on adolescents' adher-
ence to ART. If the adolescents reveal their HIV status to oth-
ers, they might experience stigma and discrimination. Howev-
er, adolescents living with HIV who disclose their status to
family members and supportive peers may be more likely to
take part in peer support groups and have social support, which
might encourage them to take their medication constantly
[26,27]. Thus, more research is needed to determine the most
secure method of telling close friends and family members
about their HIV status.
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In general, it's critical to uncover any factors that may have
an impact on adolescents ART adherence. This enables health-
care professionals to collaborate better with adolescents to im-
prove ART adherence and guarantee the best possible health
outcomes. One of the limitations of this systematic review is
publication bias as it included only the articles published on
journals. In addition, in consideration of the investigators lan-
guage ability, the reviewed articles were limited to those articles
published in English.

CONCLUSION

This systematic review included updated information on ART
adherence rates and associated factors among HIV-positive ad-
olescents in Sub-Saharan Africa, as reported in published arti-
cles. A total of 32 factors associated with ART adherence among
adolescents in the region were found in the assessment of arti-
cles from 8 Sub-Saharan Africa countries. These factors include
age, forgetfulness, advanced WHO clinical stages, ART dosing,
side-effects and drug regimens, psychosocial support, treatment
self-efficacy, lack of support, violence victimization, confidenti-
ality concerns, disclosure issue, long-term on ART, delayed clin-
ic appointments and travel time to access ART services.
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