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Abstract

- Judith A. Levy? - Robert C. Bailey* - Geri Donenberg? - Ronald C. Hershow* -

We examined virological non-suppression (VLN) among youth ages 13—24 years receiving HIV treatment in public health
facilities in six southern Malawi districts. We also tested three ART adherence measures to determine how well each identified
VLN: pill counts, a Likert scale item, and a visual analogue scale. VLN was defined as HIV RNA > 1000 copies/ml. Of the
209 youth, 81 (39%) were virally non-suppressed. Male gender and stigma were independently associated with VLN; social
support and self-efficacy were independently protective. Pill count had the highest positive predictive value (66.3%). Using
a pill count cut-off of < 80% nonadherence, 36 (17%) of the youth were non-adherent. Of the adherent, 120 (69%) were viral
suppressed. Results indicate the need to address HIV-related stigma and to bolster social support and selfefficacy in order to
enhance viral suppression. In the absence of viral load testing, pill count appears the most accurate means to assess VLN.
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Introduction

Despite receiving antiretroviral therapy (ART), adolescents
and young people across the globe experience substantial
AIDS- related morbidity and mortality [1]. In Africa, HIV is
the leading cause of death among adolescents [2]. The high
mortality rate in this age group may be due in part to low
levels of ART adherence that is associated with viral load
non-suppression (VLN). Establishing VLN among adoles-
cents and young people is critical for timely detection of
treatment failures and in identifying the characteristics of
youth who might benefit from added adherence support [3].

Virological non-suppression is of considerable pub-
lic health concern as high viral loads increase the risk for
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onward HIV transmission including drug-resistant strains [4,
5]. Routine laboratory monitoring of HIV viral loads (VL),
therefore, is critical in establishing overall VLN population
trends and for effective treatment outcomes. In Malawi, as in
many resource-poor settings, the epidemiological prevalence
of VLN is unknown as most public treatment programs do
not routinely monitor HIV viral loads. As ART is scaled up
in Malawi, knowing the rate of adolescents and young peo-
ple who remain virally non-suppressed is essential.

Research shows that youth are the least ART adherent
of all age groups [6], possibly due to their formative stage
of psychosocial and cognitive development [7, 8]. Conse-
quently, they are less likely than adults to achieve viral sup-
pression. VLN, in turn, has been linked to such negative
factors as depression [9], HIV-related stigma [10], inade-
quate social support and lower medication self-efficacy [11],
nondisclosure, time awareness of a HI'V-positive status [10,
12], and substance use [13]. These finding are mainly from
populations in the high-income countries. Therefore, it is
critical to understand and address preventable factors asso-
ciated with VLN among adolescents in differing economic
and socio-cultural contexts including Malawi.

Social Action Theory (SAT) [14] guided the study and
informed its variable selection and data analysis. SAT is a
theory of behavior change that considers the importance
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of: (1) the context within which health behavior occurs, (2)
developmentally-driven self-regulatory and social inter-
action processes, and (3) the mechanisms by which these
variables result in health-promoting behavior (Fig. 1) [15].
SAT also posits that health outcomes are a consequence of
interaction among three domains [15]. These domains are
shown in italics below along with factors commonly associ-
ated or in accord with VLN:

1. Contextual influences are background characteristics that
include age, gender, education, years receiving ART,
years aware of HIV positive status, and sexual relation-
ship status, the contexts in which actions occur including
HIV-related stigmatization [10], mood/arousal factors
including depression [9].

2. Self-change processes include processes of social inter-
action such as HIV disclosure and obtaining social sup-
port [10], motivational appraisal and medication self-
efficacy [10].

3. Action states refer to health protective actions including
ART adherence to reduce viral load [15].

The purpose of this study was to determine the prevalence
of VLN in youth ages 13-24 and to explore the factors asso-
ciated with viral non-suppression among these adolescents
and young people receiving ART in southern Malawi. Using
viral load as the gold standard, we also tested three ART
adherence measures to establish whether or not they are cor-
related with viral non-suppression.

Fig. 1 Social Action Theory

framework and selected vari- Background
ables Age
Gender
Education
Period on ART

Years aware of HIV
status

Alcohol use

Methods
Study Design

This cross-sectional study was conducted in the southern
region of Malawi that has a reported HIV prevalence rate
of 14.5%, which is twice that of the country’s northern and
central regions [16]. Participants were recruited from dis-
trict hospitals located in Blantyre, Chiradzulu, Chikwawa,
Mwanza, Mangochi and Zomba. Each district hospital has
an ART clinic situated within the main hospital that provides
HIV care including dispensing antiretroviral therapy. District
hospitals serve more clients than other clinics within their
district.

Subjects and Recruitment

A total of 450 youths were recruited and completed face-
to-face interviews. This analysis is based on a subset of
209 youths (13-24 years of age) whose viral load had been
assessed within the 60 days prior to study enrollment and
was available in their medical record. Recruitment proce-
dures, as summarized in Fig. 2, began with a health pro-
vider (ART coordinator/manager) at each district hospital
independently compiling a list with serial numbers of youth
(13-24 years) appearing in a register for people living with
HIV who had ever initiated ART whether or not they cur-
rently were collecting medication. For privacy reasons, this
list was never shared with the research team. Each health
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Sampling frame (6 hospitals x 90 youths)
(n = 540)

A

Health worker contacted potential subjects,
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(n = 40)

A

Without VL excluded
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(n=209)

Fig.2 Flow diagram of subject recruitment

provider was instructed to randomly sample 90 potential
subjects from the list. The health provider was trained to
use random number tables for sampling. The provider then
contacted the young people either by phone or through a
home visit to those without a phone to ensure inclusion
independent of clinic attendance. Upon reaching a potential
subject, the health provider described the study and provided
the study team’s contact information should the youth wish
to enroll in or learn more about the research before making
a decision to enroll or not.

To enroll in the study, youth of either gender had to be:
(1) HIV positive, (2) between 13 and 24 years of age, (3)
aware of their HIV-positive status, and (4) registered for
ART for at least 6 months, and (5) have had their viral load
assessed within 60 days irrespective of whether or not they
had received their results. Voluntary informed consent was
obtained from those 18-24 years of age and both assent and
parental permission from those ages 13—17. Before seeking
informed consent or assent, youths were screened to estab-
lish whether or not they were aware of their HIV positive
status. In Malawi, some youth may be unaware of their HIV
status although they take ART. Youth who were assessed
by researchers as unaware of their HIV status during initial
screening were excluded, although researchers were careful
not to disclose to these youths that they were HIV-positive.
Figure 1 depicts the recruitment process.

Data Collection and Measurement
Three trained interviewers collected the data through face-

to-face, semi-structured interviews held at either the dis-
trict hospital or a clinic in the participant’s community. Data

were collected from August to October 2016. To assure
conceptual and cultural equivalence, the questionnaire had
been translated and then back-translated between English,
Chichewa and Yao. Young people could choose which of the
three languages in which to be interviewed. Visual prompt
cards used successfully in prior Malawi studies helped to
facilitate responses to the Likert rating. The following meas-
ures were used in the data collection:

Demographics and HIV clinical characteristics: Par-
ticipants self-reported their age, gender, participation in a
sexual relationship or not, years they had known their HIV-
positive status, and highest level of education attained. The
date that ART was initiated was abstracted from the respond-
ents’ clinical records.

Depression was measured using the Self-Reporting
Questionnaire (SRQ 20), a WHO 20-item depression scale
that had been previously validated and used with women in
Malawi [17]. Respondents answered “yes” or “no” to items
asking if certain symptoms occurred over the preceding
4 weeks [17]. The summing of affirmative answers yielded
an SRQ score between 0 and 20 with a Cronbach’s alpha in
the current study of 0.83.

HIV-related stigma was assessed by the HIV/AIDS
Stigma Instrument-PLWA (HASI-P), which previously had
been validated in Malawi [18]. The instrument measures
internalized and enacted stigma. The items for the HASI-
P are scored from O—never; 1—once or twice; 2—several
times; and 3—most of the time. Two of the scale’s items
originally asked about stigma in the work place. These were
adapted to make them more relevant for youth as most of
the study sample were either students or unemployed. For
example, the item “someone tried to get me fired from my
job” was adapted to “someone tried to get me removed from
a sports team/or group.” In the current study, the Cronbach’s
alpha was 0.93.

Social support was measured using the Multidimensional
Scale of Perceived Social Support (MSPSS) that measures
respondents’ perception of support received from three
sources: significant other, family, and friends. The scale had
been adapted and validated in Malawi with a Cronbach’s
alpha of 0.9 [19]. In this study, the Cronbach’s alpha was
0.81. The ratings of the measure were dichotomized using
the mean score as the cutoff point [20] and coded 0 for poor
and 1 for adequate to present the magnitude of social support
received. In the logistic regression, the continuous score was
standardized.

ART Medication self-efficacy, defined as a measure of
confidence in one’s ability to take medicine as prescribed,
was assessed using the Adherence Self-Efficacy Scale (HIV-
ASES). HIV-ASES is a 12-item scale that measures an indi-
vidual’s confidence in taking medication as prescribed under
differing conditions [21]. Responses range from 1 (cannot
do it at all) to 10 (certain that I can) [21]. This scale had
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never been validated in Malawi, and thus was subjected to
rigorous translation and back-translation before its use. In
this study, the Cronbach’s alpha was 0.81. A self-efficacy
score was computed for each participant. Ratings of the scale
were dichotomized using the mean score as the cutoff point
[20] and then coded O for low level and 1 for high level of
self-efficacy.

ART adherence was assessed using three approaches: pill
count (PC), visual analogue (VAS), and a single Likert for-
matted item. The three approaches measured adherence to
medication over the last 4 weeks. The adolescent’s pill count
adherence rate was abstracted from a printout affixed to the
patient’s health passport. The printout was generated by an
electronic medical record (EMR) system that performs clini-
cal calculations including ART adherence [22]. Individual
ART adherence rates were calculated based on the number
of unused pills that the adolescents brought back when refill-
ing their monthly ART medication. The VAS was presented
to the participant as a numerical scale of proportion of doses
taken, anchored by 0 and 100 on either end of a horizontal
line. Youth were asked to mark an X on the line represent-
ing their ART adherence for the past 30 days. The result-
ing VAS score reported a percentage from 0% (complete
nonadherence) to 100% (complete adherence). Youth also
were asked to respond to the question: “In the past 4 weeks,
how was your ability to take your anti-HIV medications that
were prescribed by your doctor?” [23]. Responses ranged
on a 5-point Likert-style format from “very poor” to “excel-
lent.” In recognizing that the youth had differing levels of
literacy comprehension, the Likert response categories were
depicted on a non-verbal continuum from a bright “happy”
face (“excellent”) to a grey “sad” face (“very poor”). Similar
prompt cards to aid response have been used successfully in
Malawi [19].

The three measures of medication adherence were dichot-
omized into adherent and non-adherent based on two cut-
off points, 80% and 95%. These cut-off points were chosen
based on current adherence literature. A meta-analysis of
43 studies designed to determine the relationship between
cut-off point optimal adherence to ART and virological out-
comes concluded that the threshold needed to achieve better
virological outcomes was wider than the commonly used
cut-off point of >95% [24]. Consequently, we examined
virologic outcome with cut-off points of both 95% and 80%.

Viral load and the timing of the last determination were
abstracted from the participants’ medical records. Prior to
the timing of this research, physicians only initiated VL
evaluations when virologic failure was suspected. In the
period that corresponds to this study, a new program had
been rolled out that called for assessing all adolescents.
Nonetheless, although their specimens had been submitted
to a central laboratory for analyses, many youths’ results
had yet to be returned to the ART clinics. Upon completion
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of their interview, adolescents with pending results were
instructed to submit them to the study when available.
Youths whose results were unavailable when the study’s
data collection period ended were excluded from the cur-
rent analysis. Viral load was dichotomized to suppressed
and unsuppressed. Viral load non-suppression was defined
as HIV RNA > 1000 copies per ml of plasma based on WHO
recommendation [3]. Malawi is currently using this WHO
threshold [25].

The variable, “years known HIV-positive” was collected
by asking the youth how long ago they learned about their
HIV-positive status. Such awareness could have occurred as
the result of having tested positive for HIV or when informed
about perinatal infection. The variable “years on ART” was
extracted from the youths’ health records. Variables “dis-
closure” and “alcohol use” were measured through a direct
question. For disclosure, they were asked whether or not
they had disclosed their HIV status to a friend. For alcohol
use, they were asked about having ever consumed alcohol.

Data Analysis

The data were analyzed using SPSS version 23.0. Bivariate
analyses were conducted to assess the association between
demographic characteristics and study variables with HIV
viral non-suppression. Viral non-suppression was dichoto-
mized (< or> 1000 copies/ml). X2 tests were used for testing
association with categorical variables. We used #-tests to
compare continuous variables with HIV RNA viral load.
Our continuous variables (HIV-related stigma, depression,
social support and self-efficacy) were standardized for all
regression analysis so that the results reflect an effect based
on one standard deviation (SD) change in these variables on
the odds of being VL non-suppressed. Before continuous
variables were standardized, bivariate correlational analy-
ses (not shown) employing Variance Inflation Factor (VIF),
a collinearity statistic, showed no multicollinearity among
the variables.

We dichotomized ART nonadherence based on two estab-
lished cutoff points (<80% vs. <95%) in order to conduct
validation tests to determine the measure(s) that could reli-
ably be used to predict viral load non-suppression [26, 27].
Bivariate simple logistic regression determined the unad-
justed odds ratio (uOR) of the demographic and other cor-
relates with the outcome—virological non-suppression. In
examining the correlates of viral load non-suppression, all
contextual and self-change process variables of SAT were
treated as independent variables in the regression models
while the action states outcome variable (viral load) was the
dependent variable.

Multivariate logistic regression analysis assessed
adjusted associations between VL non-suppression. All
variables associated with VLN at the p < 0.25 level from
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the bivariate analysis were included in order to estimate
correlates that might independently determine it.

In both simple and multivariate logistic regression,
standardized continuous variables (HIV-related stigma,
depression, social support and self-efficacy) were used.
The results reflect the odds of being viral non-suppressed
by one (1) SD increase in the independent variables.

We compared the three adherence measures using spec-
ificity, sensitivity, and positive and negative predictive val-
ues for each measure computed from contingency tables
generated in SPSS. The PPV represents the measures’
(test) ability to identify a person who was non-adherent
and non-suppressed. A Chi square test determined whether
or not significant difference existed between the measures’
adherence result and suppression outcome. The differences
were statistically significant for all three measures.

Results
Respondent Characteristics

Table 1 shows the characteristics and results of the bivariate
simple logistic regression of the 209 youth who had their
viral load examined within 60 days prior to being inter-
viewed. Slightly more than half (53%) of the youth were
between 13 and 16 years of age while 11% were 21-24 years
old. More than half of the sample were female (57%) and
most (79%) of the youth were in a sexual relationship.
Nearly two-thirds of the youth (59%) were attending or had
graduated from primary school. Almost half of the youths
had been aware of both their HIV status and been receiving
ART for a period of 5-8 years. Only 9 (4%) participants
reported consuming alcohol. Approximately 70% had not
disclosed their HIV status to a friend.

Table 1 Characteristics of the youth on ART in southern Malawi comparing those virally suppressed and those non-suppressed (N=209)

Characteristics Category Suppressed n (%) Unsuppressed n (%) Total n (%) OR (95% CI)

Age 13-16 70 (63.1) 41 (36.9) 111 (53.1) 0.76 (0.31-1.89)
17-20 45 (60.0) 30 (40.0) 75 (35.9) 0.87 (0.54-2.23)
21-24 13 (56.5) 10 (43.5) 23 (11.0) Ref

Gender Male 47 (52.8) 42 (47.2) 89 (42.6) 1.86 (1.06-3.27)
Female 81 (67.5) 39 (32.5) 120 (57.4) Ref

Schooling In school 122 (61.9) 75 (38.1) 197 (94.3) 0.62 (0.19-1.98)
Out of school 6 (50.0) 6 (50.0) 12 (5.7) Ref

Sexual relationship status In 99 (60.0) 66 (40.0) 165 (78.9) 1.29 (0.64-2.59)
Not 29 (65.9) 15 (34.1) 44 (21.1) Ref

Education Primary 77 (62.1) 47 (37.9) 124 (59.3) 0.92 (0.52-1.61)
> Secondary 51 (60.0) 34 (40.0) 85 (40.7) Ref

Years known HIV-positive status <1 17 (51.5) 16 (48.5) 33 (15.8) 2.96 (0.99-8.80)
2-4 38 (56.7) 29 (43.3) 67 (32.1) 2.40 (0.90-6.38)
5-8 51 (63.8) 29 (36.3) 80 (38.3) 1.79 (0.68-4.69)
>8 22(75.9) 7 (24.1) 29 (13.9) Ref

Years on ART <1 19 (59.4) 13 (40.6) 32 (15.3) 1.13 (0.45-2.85)
2-4 22 (55.0) 18 (45.0) 40 (19.1) 1.35(0.57-3.21)
5-8 59 (64.1) 33 (35.9) 92 (44.0) 0.92 (0.44-1.93)
>8 28 (62.2) 17 (37.8) 45 (21.5) Ref

Alcohol use No 122 (61.0) 78 (39.0) 200 (95.7) 1.28 (0.31-5.26)
Yes 6 (66.7) 3(33.3) 9(4.3) Ref

Disclosure No 86 (60.6) 56 (39.4) 142 (67.9) 1.09 (0.60-1.99)
Yes 42 (62.7) 25 (37.3) 67 (32.1) Ref

Stigma Mean (SD) 3.4(6.9) 8.9(9.1) 2.49 (1.63-3.78)

Depression Mean (SD) 4.3 (3.6) 54 4.2) 1.33 (0.99-1.78)

Social support Mean (SD) 36.3 (8.8) 32.4(10.7) 0.68 (0.51-0.89)

Self-efficacy Mean (SD) 8.6(1.2) 7.8 (1.6) 0.58 (0.43-0.78)

Viral suppression defined as < 1000 copies/ml

OR for nonsuppression
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While no differences were found by age or relation-
ship status in the proportion of youth who were viral non-
suppressed versus suppressed, gender differences did exist
with more males (47%) being non-suppressed than females
(OR 1.89 (1.06-3.27). Also, the odds of VLN were greater
among those with higher mean scores of stigma (OR 2.49,
95% CI 1.63-3.78) and depression (OR 1.33, 95% CI
0.99-1.78) and with lower mean scores on social support
(OR 0.68, 95% CI 0.51-0.89) and self-efficacy (OR 0.58,
95% C10.43-0.78).

Validation of Adherence Measures

Viral load was used to validate the study’s three adherence
measures that were dichotomized into adherent versus non-
adherent (Table 2). Viral load was dichotomized into sup-
pressed (< 1000 cells/ml) and unsuppressed (> 1000 cells/
ml) based on the cut-off point used by the Malawi govern-
ment as well as recommended by WHO [25]. Pill count had
the highest positive predictive value (PPV), 66.3% versus
48.2% for the Likert item and 45.2% for the VAS. Pill count
also had the highest negative predictive value (80.5%) fol-
lowed by the Likert item (72.3%) and VAS (66.4%). Both
the sensitivity and specificity of pill counts in assessing viral
load were higher than for either the Likert item or VAS, sug-
gesting that this method misses fewer cases of non-suppres-
sion and more accurately reports actual cases (see Table 2).

Virological Non-suppression and ART
Non-adherence

Results using > 1000 cells/ml to depict non-suppression indi-
cate that 39% of youth were virally non-suppressed. Using a
cut-off point of < 80.0% to define ART nonadherence, 17%
were ART non-adherent based on pill counting, 11% were

non-adherent based on the Likert measure, and 15% based
on VAS. Using a cut-off point of <95.0% to define non-
adherence (Table 3), nonadherence rates were 41.1% (pill
count), 53.6% (Likert measure) and 44.5% (VAS).

Multivariate Logistic Regression Results

Multivariate logistic regression included all variables in the
bivariate analysis with a p value <0.25. Results indicate for
every unit increase in HIV-related stigma, the odds of being
virally unsuppressed increased by 1.08 (aOR 1.08, 95%
CI 1.03-1.1.13). A one-unit increase in social support and
self-efficacy, however, decreased the odds of being unsup-
pressed (aOR 0.97, 95% CI 0.94-0.99) and (aOR 0.79, 95%
CI 0.63-0.98) respectively. Years knowing one’s HIV status
and depression were not significantly associated with non-
suppression after adjusting for confounders (Table 4).

Discussion

This study may well be the first to examine the rate of VLN
and its correlates among adolescents and young people in
Malawi. In analyzing our data, we found that more than a
third (39%) of the youths in southern Malawi are virally
non-suppressed. This result is worrisome given the nega-
tive individual and public health consequences of VLN. Our
findings also indicate that Malawi is far from achieving the
UNAIDS target of 90% of PLWH being virally suppressed
among its youth.

While it is difficult to compare our non-suppression
results with other studies due to variations in the thresh-
olds utilized, the observed rate in our study appears higher
than those found in other studies in Sub-Saharan Africa.
For example, a study in Uganda using the same VL

Table 2 Sensitivity, Specificity,

PPV and NPV of adherence Adherence measure Sensitivity (%) Specificity (%) PPV (%) NPV (%)

measures at <95% cutoff point Pill count 70.37 7734 66.28 80.49

?]‘\‘]‘val(r)agl)l"ad NON-SUppression Likert scale 66.67 54.69 48221 72.16
Visual analogue scale 51.85 60.16 45.16 66.38

PPV positive predictive value, NPV negative predictive value

Table 3 Viral load non-

. Viral load Adherence measure Non-adherence rate

suppression and ART non-

adherence rates among the Suppressed Unsuppressed < 80% cutoff < 95% cutoff

youth in southern Malawi

(N=209) N (%) N (%) N (%) N (%)

128 (61.2) 81 (38.8) Pill count 36 (17.2) 86 (41.1)

Likert scale 23 (11.0) 112 (53.6)
Visual analogue 31 (14.8) 93 (44.5)
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Table4 Bivariate and Variable uOR (95% CI) P aOR (95% CI) p
multivariate analysis of factors
associated with viral load non- Age 1.12 0.92-1.12) 0.830
suppression among youth in Gender
southern Malawi (N =209)
Male 1.85 (1.06-3.27) 0.032 0.53 (0.29-1.01) 0.052
Female Ref
School
In 0.62 (0.12-1.97) 0.414
Out Ref
Alcohol consumption
Yes 0.78 (0.19-3.22) 0.733
No Ref
Disclosure
Yes 1.01 (0.60-1.99) 0.769
No Ref
Years on ART 0.99 (0.91-1.07) 0.748
Years known HIV + status 0.89 (0.81-0.98) 0.210 0.92 (0.83-1.02) 0.137
HIV-related stigma 1.09 (1.05-1.14) < 0.001 1.08 (1.03-1.13) 0.002
Depression 1.07 (0.99-1.15) 0.050 0.99 (0.91-1.09) 0.937
Social support 0.95 (0.93-0.99) 0.006 0.97 (0.94-0.99) 0.046
Self-efficacy 0.68 (0.56-0.84) < 0.001 0.79 (0.63-0.98) 0.034

#OR unadjusted odds ratio, aOR adjusted odds ratio

non-suppression threshold of > 1000 copies/ml found a
lower proportion of non-suppression among three different
youth age groups: 57% (10-14 years), 27% (15-19 years)
and 16% (20-24 years) [3]. Eight studies among adolescents
in South Africa, using a different VL threshold of >400 cop-
ies/ml, reported lower non-suppression rates ranging from 7
to 27% [28]. Meanwhile, higher rates of VLN among youth
have been reported in non-SSA countries using a different
threshold of > 50 copies/ml among youth. A study in Bra-
zil among adolescents 13—18 years found that 51% were
virally unsuppressed while a study in USA among youth
12-24 years found that 49% of the participants had undetect-
able plasma HIV RNA [29, 30].

Since adherence to treatment is the strongest determinant
of virological response to ART [31], and because viral load
testing is not available in many care and treatment facilities
in Malawi, we examined three different measures of adher-
ence to establish which might be useful to apply under con-
ditions when viral load counts are unavailable [32]. Our find-
ings indicate that pill count, an adherence objective measure,
had the highest sensitivity, specificity, and PPV compared
to the two self-reporting measures (VAS and a Likert item).
In the absence of the capacity to measure viral load and any
other validated measure, pill counts appear to be the best
available tool to determine suboptimal ART adherence and
also to select patients for viral load measurement. The use
of pill counting, however, also has limitations. For example,
mere removal of pills from the medication bottle does not
guarantee that the antiretroviral tablets were consumed given

the possibility of pill dumping. Also, the relative strength of
a single item Likert item in predicting viral non-suppression
is noteworthy and implies that researchers can use this self-
report measure as a relatively quick and easy- to-collect indi-
cator of adolescent and young adult ART adherence. VAS
did not perform as well as pill count or the Likert measure,
but possibly could prove useful in circumstances where other
indicators are infeasible.

Research suggests that the more recent antiretroviral regi-
mens are more forgiving than in the past. With these newer
medications, adherence levels as low as 80% might be suffi-
cient to achieve viral suppression similar to the stricter levels
of >95% adherence [33]. As true in many SSA countries,
however, the first-line regimen in Malawi when this study
was conducted was neither the long-acting nor the daily
single fixed-dose formulation [2]. Consequently, encourag-
ing youth to achieve levels of adherence higher than 80%
seems advisable. Furthermore, the observed nonadherence
level at<95% cut-off point (41%) was comparable to viral
non-suppression (39%) in our study, thus strengthening the
premise that levels of adherence as high as >95% should
be the recommended goal. Nonetheless, by reporting both
the < 80% and 95% adherence rates, our study helps to make
our findings comparable to research that use either of these
cut-off points. For example, a study in Malawi of adoles-
cents (12-18 years) found that 44% reported ever missing a
dosage in the past 30 days [2]. This finding is similar to the
41% level of nonadherence at a < 95% cut-off point reported
in our study.
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At a< 80% cutoff point using pill counting, nearly a fifth
of the youth were non-adherent while more than a third was
non-adherent at <95%. These findings point to the need for
adherence-enhancing interventions that are specially tailored
for the youth to help ensure better clinical outcomes. Fur-
thermore, it is important for HIV-positive youths to achieve
viral suppression to reduce the chances of infecting others.
This is especially critical for a country like Malawi with high
HIV prevalence [34].

Examining factors associated with VLN within the back-
ground contextual domain of Social Action Theory, gender
was found to be associated with VLN in bivariate analy-
sis although the association did not remain significant in a
model adjusting for covariates. Thus, in bivariate analysis
our findings show that males were more likely to be viral
non-suppressed than females. This result runs contrary
to findings on gender from a U.S. study of HIV patients
12 years of age or older in which females showed twofold
odds of having virological failure when compared to males
[35].

A recent study of adherence among adolescents in
Malawi [2] found alcohol use to be independently associ-
ated with missing ART dosages in the past 30 days. As with
this study, our research found low alcohol consumption rates
among participants even though our sample included a wider
range of young people ages 13—-24 as compared to 13—18.
Nonetheless, alcohol use was not associated with VLN in
our study.

Stigma, an action context factor within SAT, was deter-
mined in our study to be independently associated with viral
load non-suppression. This finding is consistent with results
from various studies of adults that were conducted in west-
ern world countries as well as SSA [10, 36]. Stigma also has
been found to affect younger people more than their older
counterparts [3]. This normative tendency should be consid-
ered when developing interventions to counter the negative
influence of stigma on viral suppression among youth.

The self-change domain of SAT includes social interaction
and motivational appraisal processes. Our study found that
social support, a social interaction process factor, was inde-
pendently associated with viral load non-suppression. A large
body of research in SSA also confirms a positive association
between social support and ART adherence [37]. Our study’s
finding that low levels of social support were associated with
viral non-suppression echoes what has been found in studies
with adults and extends these findings to adolescents and
young people within the Malawian context [2].

Low medication self-efficacy, a motivational appraisal
factor within the SAT self-change domain, was indepen-
dently associated with viral non-suppression. This finding
is consistent with research that found higher levels of ART
medication self-efficacy to be associated with ART adher-
ence [38]. Prior studies [10, 36] depict high self-efficacy to
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be protective of viral load non-suppression. Conversely, a
study of adolescents in Malawi found poor self-efficacy to be
associated with ART nonadherence [2]. Medication self-effi-
cacy can be very challenging for youth, particularly in terms
of their confidence in taking medication in the presence of
people unaware of their HIV positive status [39]. Such chal-
lenges need to be countered through strategies designed to
address these barriers to adherence, especially for young
adolescents transitioning from caregiver-medicated to auton-
omous medicating. Interventions are needed that enhance
adolescents’ self-belief and provide skills that allow them to
overcome barriers to successful self-medication.

Overall, our study demonstrates that both SAT’s con-
textual influence and self-change process domains (stigma,
social support and self-efficacy) are strongly associated
with VLN among the youth in Malawi. That both domains
independently influence non-suppression possibly warrant
a holistic approach to ART adherence interventions guided
by SAT.

Limitations of the Study

This study has several noteworthy limitations. Due to finan-
cial and time constraints, we were unable to assess viral
load ourselves and at one-time period for all participants.
Rather, these were evaluated 60 days prior to enrollment and
administration of the questionnaire. Another limitation is
that many youths’ viral load either had not been assessed or
they had not received their results. Therefore, the possibility
of selection bias exists if health workers’ choice of people
for whom to evaluate their viral load was influenced by sus-
picion of viral suppression failure. We believe, however, that
the reasons for missing viral load results were unrelated to
individual participants’ characteristics (including adherence)
or their healthcare providers. Rather, viral load results were
missing for substantial numbers of participants because the
central laboratory where the assessments were to be con-
ducted was unable to cope with the high demand. Another
limitation is that our data were cross-sectional; therefore, the
temporal relationship among variables studied is unknown
and associations observed cannot be interpreted as causal.
We initially intended to include CD4 cell count and/or the
WHO stage for when ART was initiated, but these data were
only available for a few participants. Another limitation, in
order to protect privacy, a health provider belonging to the
ART clinic identified and invited potential respondents.
Consequently, we do not know how many youths receiving
ART were in the registry or the personal characteristics of
adolescents who might have been invited to join the research
but declined. As a result, we cannot assess if youth who
contacted the research team differed in key characteristics or
adherence-related behavior from those who did not.
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Conclusions

The study addresses the need for information about youth’s
viral load non-suppression and its associated factors in plan-
ning effective HIV interventions for Malawian young people.
Our results reveal that in southern Malawi, the proportion of
adolescents and young people virally unsuppressed is high.
Much effort will be required to meet the UNAIDS 90% viral
suppression target. Interventions aiming at enhancing ART
adherence that target the youth in Malawi must consider
addressing HIV-related stigma and also increasing social
support and self-efficacy. Such actions are critical in meeting
the UNAIDS proposed “90-90-90” targets that aim to have
90% of all people receiving ART to be virally suppressed
by 2020 [40].
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