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Abstract

Background: This study aimed to explore the effectiveness of psychological interventions (PI): psychoeducation,
problem-solving, and rehearsal strategies on depression and adherence in HIV-infected adolescents in Botswana.

Methods: Fifty adolescents living with HIV were randomized into control (n = 25) and intervention groups (n=25),
the latter being exposed to five weeks of Pl sessions. The PHQ-9 and visual analog scale (VAS) were used to measure
the outcomes: depression and adherence at pre-intervention, 5- and 24 weeks post-intervention.

Results: The participants'mean age (SD) was 17.38 years (1.1), the two groups being similar in socio-demographic
variables: gender (y’ =2.22; p=0.135) and age (U= 285, z= — 0.55, p=0.579). The intervention group scored sig-
nificantly lower on depressive symptoms (PHQ-9 [F (1,50)=12.0, p=0.001, qp2=O.2O]) and higher on adherence
score (VAS [F (1,50)=13.5, p=0.001, qu =0.22]) than the control group after 5 weeks. The post-hoc analysis showed
that the significant improvements in depressive symptoms (z= —4.03, p<0.01, r [effect size] =0.88) and adherence
(z= —4.05,p<0.01,r=0.88) at post-test in the intervention group were maintained at 24 weeks. This project was
registered with ClinicalTrials.gov (NCT05482217).

Conclusion: The 5-week Pl showed promising effectiveness in addressing depression and adherence in adolescents
living with HIV in Botswana.

Keywords: Psychoeducation, Problem-solving, Life-steps, Depression, Adherence, HIV-infected adolescents, Clinical
trial

Background

Treatment adherence in adolescents remains a concern,
with more than 60% reporting inconsistent adherence in
a study conducted in South Africa [1]. Depression has
been related to poor medication adherence in adoles-
cents living with HIV (ALWHIV) [2] and is associated
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poor treatment attitudes and health-seeking behaviors
[2-4].

Poor adherence, or the suboptimal use of antiretroviral
treatment (ART) has been linked to a high rate of drug
resistance, the development of more virulent strains,
an increase in the rate of progression to AIDS, and an
upsurge of new HIV infection [5]. However, there are
few studies on improving medication adherence among
ALWHIV, most of which were conducted in developed
countries [6]. The literature has described the benefit
of psychological intervention (PI), such as cognitive-
behavioral interventions: psychoeducation, problem-
solving and rehearsal strategies, in a limited number of
adult patients [7] and youth studies outside Africa [8].
Studies in Africa are therefore lacking, and it is unclear if
these methods can be applied to adolescents in its differ-
ent settings [9].

Various types of single-component adherence interven-
tions with good results have been published. For exam-
ple, one study among patients aged 4—24 years found
improved adherence to pill swallowing technique train-
ing six months post-intervention [10]. Another study
explored the benefit of text message reminders on adher-
ence and found that this method significantly improved
self-reported adherence among HIV-positive youth
[11]. Shegog and colleagues [12] recruited 10 perinatally
infected youth aged 14-22 years and exposed them to
a theory-based program designed for youth with HIV.
They were assessed for adherence before and after the
exposure; the program consisted of tailored activities
addressing attitudes, knowledge, skills, and self-efficacy
related to ART adherence. A significant improvement
was observed in knowledge about HIV, treatment uptake,
and attitude towards taking the correct dose of their
medication close to the appropriate time every day. These
studies, however, did not consider the possible impact of
psychosocial factors on adherence or use a comparison
group. While most of these reports are exploratory and
innovative, their applicability in African settings such as
Botswana, which account for up to 70% of the continents
reported new HIV infection, remains unknown [9].

Some multicomponent psychological strategies for
improving adherence in adults have also been published,
such as that by Lyon and colleagues [13], who conducted
a study among 23 youths aged 15-22 and their families.
Participants received 12 biweekly family and youth edu-
cation sessions and six biweekly youth-only sessions. In
addition, at the end of the study, they introduced several
adherence-enhancing devices, such as pillboxes, calen-
dars, and watch alarms, at the youth-only counseling ses-
sions. Of the 23 youth who participated in the study, 22
(91%) self-reported increased medication adherence after
completion [13]. In a similar study, Safren and colleagues
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[7] described a cognitive-behavioral intervention com-
prising psychoeducation, problem-solving, and rehearsal
strategies to address depression and adherence among
adults with HIV infection. This 11-session “Life-steps”
program included practicing adaptive pill-taking plans,
reducing depressive symptoms, and increasing patients’
skills for adhering to HIV treatment.

Recently, researchers [8] adapted the Life-step strat-
egies for adolescents and young adults, the ‘Positive
STEPS strategy making use of five sessions instead of 11
and including other adherence-enhancing plans, such as
short phone messages, alarms, and calendars. They also
reported an improved level of adherence, as in previous
studies [7, 13]. While Safren and colleagues reported on
adults [7], although they included depression and adher-
ence, Mimiaga et al. focused mainly on adherence with-
out depression in adolescents and young adults [8]. At
the time of writing, no study was found that had exam-
ined the effect of short psychological interventions on
adherence in depressed ALWHIV to the best of the
authors’ knowledge.

Depression is highly comorbid with HIV, plays a major
role in poor attitudes to medication use or prescribed
therapy [14], and has been reported to interfere with
retention in care, immunity, and the course of the illness
[14-16]. Perhaps the noteworthy but less than optimal
effects of existing adherence-promoting interventions are
due to the interfering effects of psychosocial problems,
such as depression, hence the need to explore those tar-
geting the two related issues. It was hypothesized that PI
effectively reduces depressive symptoms and ultimately
improves adherence in ALWHIV. Therefore, this study
aimed to explore the effectiveness of PI on depression
and treatment adherence in HIV-infected adolescents in
Botswana.

Materials and methods

Study design

This was a randomized, controlled trial to assess the
psychological intervention program in ALWHIV, aged
15-19, who attend medical clinics at Botswana Baylor
Children’s Clinical Centre of Excellence (BBCCCE). An
earlier manuscript has reported details regarding the
study site and clinic activities [17].

Study participants and eligibility criteria

The participants were adolescents living with HIV, aged
15 to 19, on ART for at least six months, able to com-
municate and follow instructions in English or Setswana,
not psychotic, scored above ten on CAT rapid cognitive
screen, and willing to participate. Alhough the WHO
definition of adolescents (10-19 years) [18] was adopted
in this study, those below the age of 15 were excluded
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based on ethical advice, as the presence of an adult car-
egiver is required [1]. Moreover, a study conducted in a
similar setting suggested that older adolescents, such as
15 years and above, are more likely to be poorly adher-
ent than children, younger adolescents, and adults [1].
In addition, participants should have met the criteria for
depression, as indicated by the Mini International Neu-
ropsychiatric Interview for Children and Adolescents
(MINI-KID), these being: mild to moderate depression,
with a score of 9-14, according to the PHQ-9; not be on
psychotropic drugs, and be poorly adherent to ART, as
assessed by the Visual Analogue Scale, with a score below
95 [19].

Sampling method and selection
This study is the second phase of a survey to investigate
the psychosocial barriers to good treatment adherence in
two groups of ALWHIV in Botswana: the behaviourally
and congenitally infected. The survey identified depres-
sion as the most significant barrier to good adherence,
this being the basis for this second phase. In the first
phase of the study, a minimum of 490 ALWHIV was tar-
geted using the formula for comparing proportions in
two equally sized groups [20], with 245 in each group.
However, 622 participants were recruited from the
clinic using a non-probability sampling method; recruit-
ment taking place when suitable candidates came to the
clinic and if they met the study criteria. This method was
adopted because of the rare nature of the sample, espe-
cially those not born with the infection, and the reduced
turnout of clinic patients due to COVID-109. In the study’s
second phase, a minimum sample size of 20 per group of
intervention and control was determined using Kadam &
Bhalerao formula for controlled clinical trials [21]. This
sample was increased to 25 per group in anticipation of
drop-outs. A two-stage random sampling method was
adopted to select 50 participants from the sub-sample of
the phase 1 survey study who met the inclusion criteria.
Of the 622 adolescents surveyed in the first phase of the
study, 123 had mild to moderate depressive symptoms,
were eligible for phase 2, and were informed of the possi-
bility of being contacted for the second phase. They were
each assigned an identification number that was linked
to their contact details to conceal their identities, which
the principal investigator kept and only used for selec-
tion and follow-up purposes, the contacts being deleted
on completion of the study. The identification numbers
of the 123 participants were entered into SPSS software
to identify 50 who were contacted randomly. This process
of generating numbers was repeated until 50 participants
had been identified who were willing to participate, and
once their primary caregivers had consented, they were
enrolled. Of the 50, 10 could not be reached during this
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process, and three withdrew their consent, these 13 being
replaced from the remaining pool of 73.

Randomization and masking

In the second stage, the participants were contacted by
phone and informed about the possibility of being allo-
cated to either an intervention or control group. SPSS
was used to randomly allocate them into two groups
of 25 participants, and they were informed about how
to participate using the same medium. Of the research
team, which included psychologists, statisticians, and
psychiatrists, only the principal investigator and the
research assistant were aware of the randomization. The
intervention’s outcome and detail were not discussed
with either group so as not to introduce a bias, and they
were requested not to discuss their allocation and treat-
ment with friends. Also, to avoid therapeutic coercion,
none of the staff attending to them was involved in the
exercise, and the participants were duly informed of their
right to disengage from the program without any conse-
quences for their treatments.

Data collection procedure

Written informed consent was obtained from those who
were 18 and 19 years old, and parental consent and ado-
lescent assent were obtained from those below the age of
consent (less than 18 years) before commencing the study
[22]. Consent was obtained at the beginning of phase I
and repeated at the start of phase II. Ethical procedures
and COVID-19 protocol were strictly followed, as recom-
mended by the BBCCCE management.

Due to COVID-19, the intervention group participants
were only attended to in a maximum group of five, with
the 25, therefore, being divided into five groups labeled ‘A
to F While the first three groups completed the five ses-
sions as five per group, one participant dropped out from
the fourth group and two from the fifth group after the
first session without prior notice. This necessitated the
constitution of the sixth group with three new partici-
pants to make up the 25 participants in the intervention
group; however, two groups met per week for five weeks.
While the intervention group met weekly for five weeks,
the controls were only given appointments for the fifth
week after the baseline assessments, as per the standard
of care.

To enable a comparison between the two groups, atten-
tion was paid to grouping participants by age, resulting
in two age groupings: 15-16 years and 17-19 years, with
two groups being the younger age group and three the
older. This was done in accord with the recommendation
of the ethical review board to enable identification and
attention to age-specific needs, particularly in relation to
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sexual issues, since 16 is the legal age of sexual consent in
Botswana [23].

The weekly meetings with the intervention groups
were conducted at the BBCCCE using the same pro-
gram for the two age groups to ensure consistency. The
manualized PI program on treatment adherence used for
the project was prepared by the team psychologist (MI)
and the principal investigator (AO) and consisted of five
structured sessions that were offered weekly, each last-
ing 60 mins. The five sessions were adapted from studies
conducted elsewhere [7, 8], were delivered by a trained
graduate psychology counselor and supervised by the
principal investigator. The sessions involved identify-
ing problems related to depression and adherence, such
as stigma and peer and family-related issues, and guided
participants on providing age-specific adaptive solutions.

Adverse effects

While no adverse events were recorded, one participant,
who was lost to follow-up from the intervention group,
complained of suicidal ideation and reported at the clinic
seven weeks after the end of the project.

Intervention

The intervention involved interactive discussion, role-
play, and brief plenary sessions in the local language,
Setswana, mixed with English, which took ten minutes
of the sessions. This intervention was adapted from inter-
vention programs designed in high-income countries [7,
8, 13] to being locally relevant and adolescent-friendly by
the study psychologist and the attending healthcare pro-
viders at the centers. Five minutes were spent on relaxa-
tion and exercise at the start of each meeting, followed
by a review of the subject learned in the previous week
to allow participants to share how they practiced their
skills. There was a recapitulation of the discussion at the
end of every session, with homework being given to ena-
ble them to practice the new skills. Finally, there was a
recap of all the sessions at the end of the week five meet-
ing, with participants being asked to rate each ses-
sion on its usefulness and their level of satisfaction. The
sessions were: introduction to program and rapport
building, identifying and dealing with good adherence
I and II, handling privacy, social support and handling
slips and wrap up review.

Session 1: Introduction to program and Rapport building

This session entailed building rapport, setting ground
rules to enhance confidentiality; and telling participants
what the intervention sessions were about and what to
expect during each session. Their knowledge of HIV,
depression, stigma, and legal rights of ALWHIV were
assessed, with basic knowledge about HIV, medication
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adherence, and its importance, being provided using
South African video clips. Participants discussed these
areas after viewing the videos and were introduced to
the five steps of the problem-solving technique. The five
steps consisted of identifying the root of their prob-
lems, such as stressful or negative life events; generating
potential solutions; choosing one solution; applying the
chosen solution, and evaluating the results. The videos
contained animation on how the virus enters the body
and takes over the host system, and the medications help
them fight the infection. The session concluded with an
assignment for participants to apply the techniques to
address depression and adherence.

Session 2: Identifying and dealing with barriers to good
adherence | (discrimination and negative self-perception)
This session began with a discussion on their previ-
ous assignment, followed by how stigma and depres-
sion can act as barriers to good treatment adherence,
their impacts, and the relevant rights and laws on HIV
stigma and discrimination. Simple relaxation exercises
were done, followed by role-play on the manifestation
of stigma and depression, which enabled them to identify
the negative cognition and self-perception in the roles.
The adolescents played two short skits, each lasting less
than five minutes; one was on stigma and the danger of
discrimination, and the other was on identifying and
dealing with negative self-perceptions regarding stigma,
which was followed by a discussion on their reflections
and lessons learned. They were also given brief group
exercises to apply problem-solving techniques to resolve
negative perceptions using a worksheet; the session
ended with a recap of basic skills to address negative self-
perception. Their take-home assignment was to identify
other barriers to good medication adherence.

Session 3: Identifying and dealing with barriers to good
adherence Il (dealing with mood symptoms in relation

to adherence)

This session began with a review of the previous week’s
assignment, followed by training on mood-alleviating
activities such as increasing pleasurable activities and
mood monitoring. Participants were encouraged to par-
ticipate in a dancing competition, introduced as a form of
pleasurable activity during the session. After the session,
they shared their emotions and feelings and were encour-
aged to identify and practice more pleasurable activi-
ties, such as dancing at home. In the second part of this
session, they were also given thought record forms on
which to capture, evaluate and restructure negative auto-
matic thoughts, their homework being to keep a record
of their thought processes.
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Session 4: Handling privacy, social support, adjusting to HIV
and antiretroviral treatment

This session dealt with issues relating to privacy, social
support, adjusting to HIV status, and managing antiret-
roviral treatment in the context of their social life, fam-
ily, and friends. The first part focused on reinforcing their
ability to cope with their current way of life, stressors,
and challenges. Participants were taught to identify, list,
and annex the available social support around them. The
second part started with giving information about medi-
cation side effects as barriers to good adherence. Next,
they practiced adaptive coping techniques that enhance
adherence, such as cue control and guided imagery, these
strategies being role-played, the take-home assignment
being to apply the problem-solving technique to address
other barriers, such as forgetfulness. They also had group
exercises that focused on identifying and rehearsing
practical methods of maintaining good treatment adher-
ence, such as short message services (SMS) with remind-
ers, encouraging words, medication alarms, and how to
use google calendar.

Session 5: Handling adherence slips and wrap up review

This session started with reviewing their homework. The
final session focused on handling adherence slips (occa-
sional medication skipping) and reviewed strategies to
improve their quality of life, such as practicing healthy
habits, e.g., exercise, music and dance, meditation, and
positive thinking. The topics addressed during the pre-
vious four sessions were explicitly reviewed to bring the
focus back to depression and adherence, with their data
only being considered for analysis if they attended all the
sessions.

Measures Data were collected regarding their socio-
demographic and clinical characteristics, with depression,
adherence, and satisfaction levels being obtained by com-
pleting the Mini International Neuropsychiatric Inter-
view for Children and Adolescents (MINI-KID), Patient
Health Questionnaire (PHQ-9), Visual Analog Scale, and
the Client Satisfaction Questionnaire, respectively.

Socio-demographic and clinical characteristics

The participants’ socio-demographic characteristics
included, age, gender, religion, ethnicity, education level,
and parent’s marital status. Data were also obtained on
the type and level of social support, various clinical vari-
ables, e.g., mode of HIV transmission, age at first HIV
diagnosis, and viral load, the clinical variables being
retrieved from their medical records, with their and
their parents’ permission, where relevant.
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Mini International Neuropsychiatric Interview for Chil-
dren and Adolescents (MINI-KID)

The MINI-KID [24] is a brief structured clinical diagnos-
tic interview designed to assess the existence of 24 ICD-
10 and DSM-IV mental disorders comprehensively and
concisely, and was used in conjunction with the PHQ-9 to
screen the adolescent participants for depression.

Client Satisfaction Questionnaire (CSQ)

This self-administered tool assesses client satisfaction
at the end the provision of services and enquires about
respondents’ opinions and conclusions using options
provided on a four-point scale. Examples include: “How
satisfied are you with the amount of help you have
received?’, the responses being 1=" Quite dissatisfied",
2="Indifferent or mildly dissatisfied", 3=" Mostly sat-
isfied", 4=" Very satisfied". To the question “Have the
services you received helped you to deal more effec-
tively with your problems?’, the options were, 4= Yes,
they helped a great deal;, 3=" Yes, they helped some-
what’, 2=" No, they didn’t help’, 1="“No, they seemed to
make things worse” The scores are summed at the end of
the questionnaire to form a single score measuring one
dimension of overall satisfaction. The scores range from
8 to 32, with higher values indicating higher satisfaction
and the tool has a good psychometric property, with the
coefficient alpha ranging from 0.83 to 0.93.

The cognitive assessment tool-rapid version (CAT-rapid)
The CAT-rapid was developed by Joska et al. [25] and
comprises four questions on cognitive symptoms, includ-
ing registration of four words, a mini-trail-making test of
four-letter/number pairs, and word recall. It is suitable
for use among adolescents and young adults living with
HIV [25]. It was used to screen for cognitive impairment
in the participants.

Outcomes For both groups, the outcomes of adherence
and depression were measured at baseline and after five
weeks of intervention, as well as at 24 weeks post-inter-
vention in the intervention group, to assess the mainte-
nance of the observed changes. Two tools were used: the
visual Analog Scale (VAS) to determine treatment adher-
ence and the Patient Health Questionnaire to measure
depression severity.

Adherence was measured by the participants’ reports
on the VAS, which is a direct consequence of attitudi-
nal change toward medication use. The VAS is presented
as a 10 cm long horizontal line [26], and calibrated by
5 cm, representing a scale from 0 to 100 (10 cm mark).
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Respondents have to indicate on the line where they
think their adherence % rate is, with a score of less than
95% being defined as suboptimal [19]. Participants were
also asked to indicate their level of adherence based on
pill use in the past 30 days, which involved taking the
correct pill dose at the appropriate time, as prescribed.
This instrument has been widely used in both low- and
middle-income countries and found to exhibit strong
(r=0.5-0.7) associations with other self-report meas-
ures, such as objective pill count, electronic drug monitor
(EDM), and viral load (r=0.35) [27].

Depression severity was measured with the Patient
Health Questionnaire (PHQ-9), which is used to screen
for depression and grade the severity of symptoms in
general medical and mental health settings, having been
validated for use in Botswana. It has nine items based
on the Diagnostic and Statistical Manual of Mental Dis-
orders, fourth edition (DSM-IV) criteria, and the scores
range from “0” (not at all) to “3” (nearly every day), the
cutoff of nine being consistent with a diagnosis of major
depressive episodes in Botswana [28].

Data analysis The socio-demographic and clinical char-
acteristics were descriptively analysed to enable a com-

Table 1 Baseline Sociodemographic and clinical characteristics
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parison of the two groups, the outcomes being treatment
adherence (measured using VAS) and depression (PHQ-
9). Comparisons were made between the two groups
based on an intention-to-treat sample, the data having
been collected for baseline and at week five for both, and
at 24 weeks follow-up for the intervention group. As the
data were not normally distributed, the immediate post-
intervention outcome was assessed with Rank Analysis of
Covariance or Quade analysis of covariance (Quade
ANCOVA) [29] of post-treatment scores, controlling for
baseline scores. Partial eta squared (n . 2) effect sizes were
calculated with 0.01, 0.06, and 0.14 representing small,
medium, and large effect sizes, respectively [30]. Data for
the intervention group at the 24-week follow-up were
analyzed to assess the maintenance of the psychological
therapy gains, this being done using changes in the depres-
sion and adherence scores over time within assigned
groups using Friedman ANOVA. Post-hoc tests were per-
formed with the Wilcoxon signed-rank test (using Bonfer-
roni adjusted alpha value of 0.025) to determine mainte-
nance of the treatment effect at 24 weeks. The effect size

was calculated based on Wilcoxon signed-rank where
z

r= ﬁ" with the magnitude being based on Cohen’s

Variables Experimental Arm (n=25) Control Arm (n=25) Statistic P-value
n % n %
Gender X2 0.136
Male 1 44.0 6 240
Female 14 56.0 19 76.0
Age Median=18 IQR=1 Median=18 IQR=2 MWU 0.579
Educational Attainment X 0.089
Junior high School and less 9 36.0 15 60.0
Senior high school and above 16 64.0 10 40.0
Living arrangement FET 0.221
Both parents 5 20.0 2 8.0
Single parents and others 20 80.0 23 92.0
Perceived support and counseling by X 0.152
the staff
Good 17 68.0 12 480
Poor 8 32 13 520
Cognitive screening score Median=10 IQR=4 Median=11 IQR=3 MWU 0.143
Age of ART initiation Median=13 IQR=15 Median=15 IQR=9 MWU 0.055
Mode of HIV infection X 0.083
Perinatal infection 18 720 12 480
Behavioral infection 7 280 13 520
Family members living with HIV FET 0.346
Yes 21 84.0 16 727
No 4 16.0 6 273

FET- Fisher’s Exact Test; MWU — Mann-Whitney U Test
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classification of effect sizes, which is 0.1 for a small effect,
0.3 for a moderate effect, and 0.5 and above for a large
effect.

Results

Socio-demographic and clinical characteristics

The study participants’ age ranged from 15 to 19 years
(Median=18 years; IQR=1.0), with 33 (66%) being
females, the majority (86%) living with single parents and
other relatives, most parents (81%) being currently sepa-
rated or never married. Table 1 presents the socio-demo-
graphic and clinical characteristics at baseline, the two
groups being similar. None of the participants reported
any chronic neurological or medical condition, such as
epilepsy or diabetes.

Effectiveness of the psychological intervention

The effectiveness of the intervention was measured
by changes in the depression severity scores, as self-
reported by the participants on the PHQ-9 tool, and
treatment adherence by the VAS scores, as indicated in
Table 2, from baseline to five weeks in the two groups.
The Quade ANCOVA showed statistically significant
differences in the post-intervention PHQ-9 and VAS
scores when controlled for the pre-intervention or base-
line scores. The intervention group scored significantly
lower on depressive symptoms (PHQ-9 [F (1,50)=12.0,
p=0.001, qP2=0.20]) and higher on adherence scores
(VAS [F (1,50)=13.5, p=0.001, rlp2=0.22]) than the
control group, the effect sizes being large for both meas-
ures. The level of satisfaction with the intervention was
observed to be high, with a median (IQR) score of 28 (2).
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Maintenance of psychological therapy gains

The percentage of change in median scores from baseline
to 24-week follow-up for the treatment group is shown in
Table 3, with the Friedman ANOVA test indicating that
there was a significant difference in PHQ-9 score across
the three-time points (baseline, 5-weeks, and 24 weeks
follow-up [x* (2, n=21)=37.95 p<0.05]). Inspec-
tion of the median values for the PHQ-9 score showed
a decrease in depression score from baseline (Median
[Md]=13.0) to five weeks (Md=7) and a further
decrease at 24 weeks follow-up (Md=46.0). In addition,
for adherence, the Friedman ANOVA showed a signifi-
cant change in VAS score across the three-time points
X* (2, n=21)=36.69, p<0.05], while the median value
for adherence increased from the baseline (Md=60.0)
to post-intervention (Md =90.0) but was the same at fol-
low-up (Md=90.0).

The post-hoc tests (Wilcoxon signed-rank test) showed
that the significant improvements in depressive symp-
toms (z= —4.03, p=<0.01, r [effect size]=0.88) and
adherence (z= —4.05, p= <0.01, r=0.88), and the large
effect sizes found at post-test in the intervention group
were well maintained at 24 weeks.

Discussion

This study aimed to explore the effectiveness of PI on
depression and treatment adherence in a sample of
ALWHIV in Botswana and, to the best of our knowl-
edge, is the first of such studies in this sub-population.
The study’s findings demonstrated that a short course of
problem-solving and psychoeducation was effective in
reducing depressive symptoms and improving adherence
in ALWHIV. After a 5-week program, the intervention

Table 2 Comparisons between intervention group and control on outcome measures

Variable Intervention group (n=25) Control group (n=25) Statistics
Median (IQR) Median (IQR)
Pre Post Difference Pre Post Difference F* value (1,50) P value Effect size (npz)
PHQ-9 13(2.0) 7(3.0) 6(2.5) 13(3.0) 9(2.0) 4(2.5) 12.0 0.001 0.20
VAS 60(30.0) 80 (30.0) 20 (5.0) 70 (20.0) 80(18) 10 (10.0) 135 0.001 0.22
F* Quade’s ANCOVA, Significant p values in bold
Table 3 End points comparison between time points within experimental group
Measure Baseline (n=25) Post intervention (n=25) 24 weeks follow up (n=21) Effect size r
Median (IQR) Median (IQR) % Change z p Median (IQR) % Change =z p
PHQ-9 13 (2.0) 7(2.5) 46.2 —427 <0.01 6(1.5) 538 —403 <0.01 088
VAS 60 (20) 80 (30.0) 333 —440 <0.01 90(125) 50 —405 <0.01 088

Significant p values in bold
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group with mild to moderate depression showed a reduc-
tion in symptoms compared to the control group while
controlling for baseline scores, the improvements being
maintained at a 24-week follow-up for depression and
adherence, with participants being highly satisfied.

Our study contributes to the existing literature on the
well-being of ALWHIV in several ways. Firstly, it illus-
trates the cross-cultural relevance of a western-based
intervention, adapted to local contexts, to a population
that is different from the original one for which it was
developed, thereby serving as a form of external valida-
tion of the psychological intervention. Secondly, it pro-
vides preliminary data on the effectiveness of a brief
intervention, which has significant implications for cost-
effectiveness, man-hours expended, and interruption to
patients’ lives. Finally, this is the first study to explore the
effectiveness of a multicomponent intervention in the
ALWHIV in Botswana with a high burden of HIV. It rein-
forces the existing view that multicomponent psycho-
logical interventions for ALWHIV may be preferable to
single-component forms, such as text message remind-
ers, which are also effective [7, 8].

Our findings compare reasonably with the studies con-
ducted in other parts of the world [7, 8]. As observed,
the median differences in both depressive symptoms and
treatment adherence scores were significantly larger for
the intervention group than the controls, with the for-
mer group showing improvements in both. In line with
Mimiaga et al. [8], the present study suggests that prob-
lem-solving and psychoeducation are effective coping
tools for ALWHIV in Botswana. Safren and colleagues
[7] reported the effectiveness of problem-solving in the
reduction of depressive symptoms and improved adher-
ence among adolescents and young adults, in agreement
with the current study.

The intervention group maintained the treatment effect
with significantly higher adherence and lower depres-
sion scores 24 weeks post-intervention than the baseline
scores. Although the follow-up duration was relatively
short, this finding further supports the need for inte-
grating psychological interventions in promoting adher-
ence to treatment among individuals living with HIV [7].
However, since the present study could not conclude on
the long-term effect of this intervention as was done by a
previous study that followed up the participants for one
year [7], further longitudinal research with more robust
sample sizes is needed.

Unlike the study by Safren and colleagues [7], which
exposed the participants to eleven weeks of inter-
vention, the present research used five weeks among
ALWHIV. While Mimiaga et al. [8] did not measure or
relate depression with adherence, they also reported
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a significant improvement in adherence scores among
ALWHIV using five-week multicomponent psychologi-
cal strategies, including problem-solving rehearsal and
psychoeducation. In support of Mimiaga et al. [8], the
present study suggests that a brief course of therapy
can also be effective, as has been found in longer dura-
tions of therapy sessions in adolescents. In addition, the
shorter sessions could conceivably fit better into adoles-
cents’ school schedules with minimum academic work
disruption.

From a theoretical perspective, the positive effect of
a depression-targeted intervention in improving medi-
cation adherence in ALWHIV could be premised on
the contention that depression significantly affects
medication adherence, with Davidson noting that poor
adherence is related to the ‘weakness of will’ [31, 32].
Invariably, an illness that weakens willpower and impairs
judgment, such as depression, can affect adherence,
hence the focus on depression in this manuscript. More-
over, the concept of foresight, hypothesized by Reach
[33], gives priority to motivations that are focused on
the direction of the future. Depression is characterized
by hopelessness and a negative view of the future [34],
and in the absence of motivations that are focused on the
future, patients would naturally be non-adherent to their
prescribed treatment [33]. Therefore, restoration of hope
and the inclusion of realistic and potentially achievable
sub-goals in therapy can potentially increase adherence
in ALWHIV [35].

This study adapted an existing psychological interven-
tion program designed in high-income countries, such
as the United States of America, and used role play,
locally relevant, and adolescent-friendly video vignettes
for demonstration and psychoeducation. These were
done in the local language, Setswana, mixed with Eng-
lish, with locally applicable and feasible illustrations and
discussions being used in the problem-solving session.
The other components included SMS with reminders,
encouraging words, and using google calendar/alarms.
While the present study did not compare the effect of a
single component with the multicomponent method,
it reinforces the claim by Safren and colleagues that the
latter is more appropriate in some contexts [7]. In addi-
tion, it addresses both the psychosocial needs and other
barriers related to poor adherence, such as forgetfulness
and issues regarding medication side effects. Finally, as
with previous studies [7, 8], the adolescent participants
understood the sessions well, this claim being based on
the subjective observation of good participation in dis-
cussions before and after every session, compliance with
the home or in-session exercises, and the high median
satisfaction score from the feedback forms.
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Limitations

A number of limitations may have affected the present
study, the first being the small sample size, suggesting the
need for further studies with larger samples of ALWHIV
to establish the efficacy of this treatment modality. Sec-
ond, the effectiveness of this intervention is limited to
mild-to-moderate depression, as participants with severe
forms were excluded from this study. Therefore, it is
unclear if and how the findings may be generalized to
those patients, with extensions to that group being made
with caution. Third, the reliability of the VAS in assessing
adherence may be low and subjective compared to other
methods, such as electronic pill caps (MEMS, AARDEX)
[26], which suggests a further cautious interpretation of
the study’s findings. However, the VAS was moderately
correlated with the viral load (p=—0.31; p<0.01), as
indicated in the first phase of the study conducted among
622 ALWHIV. The self-report nature of the study may
also have introduced a recall bias and inaccurate report-
ing of symptoms.

It should also be noted that the amount of time spent,
frequency of meetings, and other non-specific effects
of engaging with the intervention group may have con-
tributed to some of the improvements noted, highlight-
ing the need for better controls in future studies, such
as befriending and attending to both groups weekly. The
authors could not comment on the acceptability and suit-
ability of the intervention based on the mode of infec-
tion (MOI), although the two groups were similar in this
regard, its influence was controlled for. There may be
other factors peculiar to this setting that were not con-
trolled for, hence the need for a cautious interpretation of
this report. Finally, the study could not conclude on this
intervention’s long-term effect as the follow-up duration
was relatively short; further studies with longer follow-up
periods are warranted in this regard.

Conclusions

This study has shown that a relatively short multicom-
ponent psychological intervention that consists of prob-
lem-solving, psychoeducation, and rehearsal is effective
in reducing depressive symptoms and improving adher-
ence among adolescents infected with HIV in the short
term. This has significant implications for the cost-effec-
tiveness of treatment approaches as well as care policies
and planning in resource-constrained settings, such as
in Botswana and many African countries. With Africa
being the global epicenter of the HIV pandemic, and the
high prevalence rates, specifically among young adults,
being well reported to affect depression and treatment
uptake, finding low-cost interventions that can improve
the quality of life of those infected remains a priority for
all areas of public health research. Studies are suggested
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with longer follow-ups to provide a firmer basis for these
interventions’ long-term benefits. As the mental health
and well-being of ALWHIV continue to attract public
mental health attention, studies providing evidence for
effective adjunct treatments remain critical to improving
treatment outcomes among this young at-risk cohort.
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