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Abstract

To improve outcomes among HIV-positive adolescents, the Malawi Ministry of Health is supporting scale-up of “Teen
Clubs,” a facility-based antiretroviral treatment (ART) delivery model. Teen Clubs are monthly ART clinics for adolescents
(10-19 years old) that provide clinical services and peer psychosocial support. This paper assesses ART adherence among
Teen Club attendees in Malawi. We performed a retrospective analysis of medical records and Teen Club attendance data
on 589 HIV-positive adolescents at 16 Partners in Hope (PIH)—Extending Quality Improvement for HIV/AIDS in Malawi
(EQUIP) supported facilities across Malawi, from January to June of 2017, who attended at least two Teen Club sessions.
Multi-level logistic regression models were used to examine the role of gender and age on optimal ART adherence (>95%
based on pill count) among HIV-positive adolescents enrolled in Teen Clubs. The median age of adolescents in this sample
was 14 years, and 47% were male. Older adolescent males (15-19 years) were 64% more likely to achieve >95% ART adher-
ence (aOR 1.64,95% CI 1.16-2.31, p<0.01) compared to younger (10-14 years) males. The effect of age on adherence was
smaller and not significant among females (aOR 1.36, 95% CI 0.96-1.94, p=0.08). In the full model including males and
females, older adolescence was associated with higher odds of optimal adherence (aOR 1.48,95% CI 1.16-1.90, p<0.01).
These results reinforce the need for age-specialized programming for adolescents, and future research should evaluate this
in achieving optimal ART adherence.
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Introduction [2]. Older female adolescents (aged 15-19) are particularly
vulnerable to poor HIV-related outcomes [3], and may face

Malawi is making progress toward the UNAIDS 90-90-90  additional adherence-related social and economic barriers

targets, but significant challenges remain, particularly for
HIV-positive adolescents who experience higher rates of
virologic failure compared to adults [1]. Adolescents in
Malawi represent a growing share of the population living
with HIV, and account for nearly 50% of new HIV infections
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compared to their male counterparts [4, 5].

Several studies have examined factors influencing antiret-
roviral therapy (ART) adherence among older HIV-positive
adults, however research evaluating barriers to adherence
among adolescents has been understudied. Additionally, of
the few studies that have examined adherence among ado-
lescents, there is conflicting evidence on the association
between gender and adherence. While some studies have
reported no association [6, 7], others have shown males
are more likely to achieve optimal adherence compared to
females [8, 9]. There is an urgent need for research on factors
that influence adherence among HIV-positive adolescents,
and age- and gender-related differences in achieving optimal
adherence [10].
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To address barriers to adherence and improve overall
health outcomes among HIV-positive adolescents, the
Ministry of Health in Malawi has supported the scale-up
of a facility-based ART delivery model known as “Teen
Clubs.” Teen clubs are monthly ART clinics exclusively
for HIV-positive adolescents, 1019 years old, that provide
clinical services and peer psychosocial support. Adher-
ence counseling sessions are provided if there is a con-
cern for poor adherence and virologic failure. Partners in
Hope (PIH)—Extending Quality Improvements for HIV/
AIDS in Malawi (EQUIP) is a PEFPAR-USAID funded
HIV care and treatment program that has supported the
implementation and expansion of the Teen Club program
in Malawi since 2015.

The purpose of this study was to examine the role of
gender and age on optimal ART adherence among Teen
Club participants in Malawi. Understanding characteristics
associated with adherence in this population can inform the
design of targeted interventions and identify gaps for pro-
gram improvement among HIV-positive adolescents.

Methods
Site and Subject Selection

We reviewed medical records and Teen Club attendance data
from 16 PIH-EQUIP supported facilities across five districts
in Malawi. Adolescents were eligible for inclusion if they
were aged 10-19 years and attended at least 2 monthly
Teen Club sessions from January 2017 through June 2017
(n=589). Two or more monthly Teen Club visits was con-
sidered a good reflection of attendance and appropriate for
evaluating ART adherence among enrolled adolescents
given the limited 6-month study period.

Data Elements

Data were extracted on study participants’ gender, age, ART
regimen type (non-nucleoside reverse transcriptase inhibitor
(NNRTI) or protease inhibitor (PI-based), number of Teen
Club sessions attended, and ART adherence. Teen Club
attendance was determined by assessment of registers con-
taining monthly visit dates at a Teen Club facility. Monthly
attendance is included as a continuous measure, ranging
from 2 to 6 visits through the 6-month study period. ART
adherence was based on a pill count by a clinical provider
at a documented visit during the study period, either dur-
ing a monthly Teen Club session or ART clinic visit; and
adherence was classified as optimal (>95%) or suboptimal
(<95%) [11].
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Statistical Analyses

Descriptive statistics were performed to summarize demo-
graphic variables, ART regimen, Teen Club attendance,
and adherence among 589 HIV-positive adolescents.
Gender stratified multi-level logistic regression models
were used to evaluate characteristics associated with opti-
mal ART adherence. Each multi-level analysis included
repeated adherence measures (Level 1), individuals (Level
2) and facilities (Level 3). Potential interaction effects
were identified by deriving separate regression models for
males and females; significant factors were tested as inter-
action terms with gender in a model that included both
sexes. All analyses were conducted using Stata v14 soft-
ware (StataCorp 2015). The study protocol was approved
by the Institutional Review Board at the University of
California, Los Angeles and the National Health Sciences
Research Committee in Malawi.

Results

Approximately half of study participants were male (47%).
No significant gender differences were found for age, ART
regimen, or Teen Club attendance (Table 1). Among study
participants, mean ART adherence was 86%, and optimal

Table 1 Characteristics of study population by gender, N=589

Category Males (%) Females (%) P value for
n=276 (47) n=313(53) testofdiffer-
ence

Age, category (%)
10-14 years 164 (59.42) 184 (58.79) p=0.876
15-19 years 112 (40.58) 129 (41.21)

ART regimen®
PI-based ART 29 (10.5) 25(7.9) p=0.290
NNRTI-based ART 247 (89.4) 288 (92.01)

Number of monthly Teen Club sessions
Mean (s.d) 3.78 (1.4) 3.74 (1.39) p=0.341
25th/50th/75th 3/3/5 3/3/5

Adherence®
Mean (s.d.) 86.13 (25.08) 86.67 (25.06) p=0.601
25th/50th/75th 86.5/98/100  89/98/100

Optimal adherence (> 95%)°
Yes 498 (61.56) 547 (63.46) p=0.423

P-value based on two-sample ¢ tests for continuous variables and 2
tests for categorical variables

4NNRTI nonnucleoside reverse transcriptase, PI protease inhibitor

Repeated individual ART adherence measures from January to June
of 2017
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adherence (>95%) was achieved at least once during the
study period by 62%. Approximately 35% of participants
achieved optimal adherence at all Teen Club visits.

In fully adjusted models, males aged 15—19 years were
64% more likely to achieve ART adherence (aOR 1.64,
95% CI 1.16-2.31, p<0.01) compared to younger males
(10-14 years) (Table 2). The association between age and
adherence was smaller in magnitude and non-significant

among females (aOR =1.36, 95% CI 0.96-1.94, p=0.08).
More frequent attendance at Teen Club was not a significant
predictor of adherence among female participants (aOR 1.09
95% CI10.94-1.27, p=0.23) or male participants (aOR 0.88,
95% C10.76-1.02, p=0.11).

The association between age and adherence in the com-
bined multi-level model is consistent with estimates from the
gender-stratified models (Table 3). In fully adjusted models

Table 2 Gender-stratified multi-level logistic regression of factors associated with optimal ART adherence (>95%)

Variables (Fixed effects) Males Females
n=276 n=313
OR (95% CI) aOR (95% CI) OR (95% CI) aOR (95% CI)°
Current age
1014 years (reference) 1 1 1 1

1.58%% (1.12-2.23)
0.89 (0.71-1.04)

15-19 years

Number of monthly Teen Club ses-
sions attended

ART regimen®

PI-based ART (reference) 1

NNRTI-based ART 0.81 (0.61-1.49)
Random effects

1.64%* (1.16-2.31)
0.88 (0.76-1.02)

1
0.76 (0.46-1.27)

1.40 (0.99-1.99)
1.11 (0.96-1.29)

1
0.92 (0.54-1.54)

1.36 (0.96-1.94)
1.09 (0.94-1.27)

1
0.67 (0.37-1.21)

Facility-level variance (se) - 0.18* (0.13) - 0.56* (0.33)
Individual-level variance(se) - 0.13* (0.18) - 0.14* (0.18)
Repeated individual adherence measures (Level 1), individuals (Level 2) and facilities (Level 3)
4NNRTI nonnucleoside reverse transcriptase, PI protease inhibitor
bTest of overall significance was not statistically significant (p=0.08)
*#p<0.01, *p<0.05
Table 3 Multi-level logistic Variables (Fixed effects) OR (95% CI) aOR (95% CI) aOR (95% CI)

regression among full study
sample (N=589)

with interaction term

Number of monthly Teen Club
sessions attended

ART regimen®
PI-based ART (reference)
NNRTI-based ART
Current age
1014 years (reference)
15-19 years
Sex
Male (reference)
Female
Age X sex
Random effects

Facility-level variance (se)
Individual-level variance (se)

1.04 (0.93-1.16)

1
0.79 (0.52-1.17)

1

1.47 *#%(1.15-1.88)

1
1.12 (1.01-1.97)*

1.01 (0.91-1.14)

1
0.74 (0.50-1.05)

1
1.48%%(1.16-1.90)

1
1.14 (0.91-1.43)

0.39% (0.25)
0.14% (0.13)

1.01 (0.91-1.13)

1
0.74 (0.56-1.09)

1
1.50% (1.06-2.13)

1
1.15 (0.87-1.52)
0.98 (0.61-1.55)

0.39% (0.25)
0.14% (0.13)

Multi-level random intercept model with full study sample. Repeated individual adherence measures (Level
1), individuals (Level 2) and facilities (Level 3)

4NNRTI nonnucleoside reverse transcriptase, PI protease inhibitor

+#4p<0.01, *p<0.05
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with both sexes, adolescents 15-19 years old were 48%
more likely to achieve adherence, compared to adolescents
10-14 years old (1.48,95% CI1 1.16-1.90, p<0.01). Females
were 14% more likely to achieve optimal adherence, com-
pared to males, however this effect was not significant in the
combined model (aOR 1.14, 95% CI 0.91-1.43, p=0.25).
The interaction term between age and gender on adherence
was also non-significant (aOR 0.98, 95% CI 0.61-1.55,
p=0.91).

Discussion

In our sample of HIV-positive adolescents attending Teen
Clubs in Malawi, older adolescents were more likely to
achieve optimal adherence than younger adolescents—par-
ticularly older males, who were 64% more likely to achieve
optimal adherence compared to younger males. There was
a similar trend for female adolescents that was smaller in
magnitude and did not reach statistical significance. The
finding that Teen Club has a greater impact on adherence
among older adolescents suggests that age-specialized pro-
gramming may be helpful in improving outcomes among
younger populations.

Study results are consistent with previous studies from
Southern Africa that found higher rates of nonadherence
among younger teens and adolescents [12, 13]. Although we
did not find a statistically significant association between age
and adherence among females, this may be due to the small
sample size, which limited statistical power for multi-level
analyses.

An unexpected finding was that sustained attendance at
monthly Teen Club sessions was not a significant predic-
tor of ART adherence among our study population. These
results may indicate that any exposure to Teen Club, regard-
less of the number of monthly sessions, may facilitate adher-
ence and improve overall outcomes, as these clinics serve
as a resource for health education and psychosocial support
[14]. ART adherence over the 6-month study period was
also higher on average compared to previous studies evaluat-
ing adherence among adolescent populations—thus, even a
small ‘dose’ of Teen Club programming appears to have a
strong response on the outcome of adherence [1, 6].

Results from the gender-stratified analysis showed
that higher monthly attendance at Teen Club was posi-
tively associated with increased odds of ART adherence
among females; however, among males, increased attend-
ance was associated with worse adherence. Although
these findings were non-significant, the disparity in the
gender-stratified models may reflect potential differences
in gender-based behaviors and responses to Teen Club
adherence counseling and education. Research has shown
that gender-responsive HIV programming can be effective
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in promoting adherence and overall outcomes, as these
programs are tailored to address gender-specific barriers
to ART adherence [15]. For example, females may face
additional competing priorities that can influence ART
adherence, including the stress of domestic and caregiv-
ing responsibilities, and other structural barriers, such as
gender-based violence [16, 17]. Further research is needed
to better understand the mechanisms by which exposure
to Teen Club influences adherence, and whether the fac-
tors and processes that facilitate adherence in HIV-positive
adolescents may be different for males than for females
and younger versus older participants.

There are additional limitations to consider in this study.
First, due to data restrictions, we were unable to control for
other potential confounding factors, such as duration on
ART or in the Teen Club program. We also did not have
information on viral load as a measure of adherence. At the
time data were collected for this study, up-to-date viral load
measurements were relatively unavailable for adolescents
and adults in Malawi. Pill counts are considered an appropri-
ate method to assess medication adherence, and have been
found to be a reliable measure of adherence in resource-
limited settings [18, 19]. Selection bias may exist based on
adolescents who chose to enroll and attend Teen Club over
the 6-month study period, compared to non-enrolled adoles-
cents; this bias may be reflected in the high level of adher-
ence reported in this study. Additionally, these findings may
not generalize to other populations or settings; in particular,
those who participate in Teen Club are required to know and
have disclosed their HIV status, so they may be systemati-
cally different from other adolescents for whom disclosure
has not occurred.

Conclusion

We found that HIV-positive adolescents aged 15-19 years
who were enrolled in Teen Club in Malawi were more
likely to achieve optimal adherence compared to younger
Teen Club participants (aged 10—14 years), and this finding
was particularly robust for males. Future research should
evaluate age-specific adolescent programming as strategies
for achieving optimal adherence. Future studies should also
consider use of viral load measures for evaluating factors
associated with adherence in this vulnerable population.
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