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Abstract

Adherence to antiretroviral therapy (ART) during pregnancy and the postpartum period is necessary to prevent vertical HIV
transmission and to secure the long-term health of an HIV-infected woman. Health behavior theory suggests that patients’
attitudes towards medication can predict their medication-taking behaviour. This study sought to understand how women’s
attitudes towards ART changes between the pregnancy and postpartum periods, and the factors associated with these attitudes.
The study enrolled 200 pregnant women living with HIV. Structured surveys were administered during pregnancy and at
three and 6 months postpartum. Overall, attitudes towards ART were stable over time. More positive attitudes towards ART
were associated with HIV acceptance, lower levels of depression, and lower levels of shame. Counselling interventions are
needed to help HIV-infected women accept their status and reduce shameful emotions. Depression screening and treatment
should be integrated into PMTCT services. This study emphasizes the importance of early attention to attitudes towards

ART, in order to establish a trajectory of sustained care engagement.
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Background

Under the Option B+ protocol for the prevention of mother-
to-child transmission of HIV (PMTCT), all pregnant women
identified as living with HIV during antenatal care initiate
antiretroviral therapy (ART) for lifetime use [1]. When taken
consistently, ART can effectively suppress HIV RNA and
greatly reduce the risk of vertical transmission from mother-
to-child. To achieve these benefits, it is critical to initiate
treatment as early as possible and maintain adherence to
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medication [2, 3]. Poor ART adherence can lead to drug
resistance [4], viral rebound, opportunistic infections, and
premature mortality for both the mother and child [5]. The
rise of resistant strains of HIV represents a vital public
health issue, as second- and third-line treatment options are
limited, expensive, and often difficult to access in low-and
middle-income countries. The literature suggests that care
engagement and ART adherence are poorer among pregnant
and postpartum women living with HIV as compared to the
general population [6-8], likely due to the added stressors
associated with this stage of life [9].

Poor adherence to medications is a well-known challenge
in chronic illnesses that require lifelong treatment, including
HIV [2]. Studies have linked poor adherence with factors
such as age, substance use, depression, stigma, and poor
communication with health care providers [10], as well as
the patient’s own perception of the importance of adherence
to treatment [11]. These findings suggest that although some
barriers to optimal adherence are beyond patients’ control,
other factors are patient-driven and related to how they per-
ceive and value treatment.
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There is a substantial body of literature, grounded in
health behaviour theory, that demonstrates that patients’
beliefs about medication can predict their adherence to
medication [12—14], with patients who perceive ART as nec-
essary to their long-term health being more likely to have
better adherence [15—17]. In order to design and tailor inter-
ventions to improve adherence to medication, it is important
to understand patient-level factors associated with motiva-
tion and commitment to lifelong ART treatment.

This study sought to understand attitudes toward ART
among a population of pregnant women living with HIV in
Tanzania and to explore how those attitudes evolved through
the perinatal period. The study was designed with the fol-
lowing objectives: (1) to assess changes in patients’ attitudes
about long-term use of ART from pregnancy to 6 months
postpartum, and (2) to identify factors that are associated
with patients’ beliefs about long-term use of ART over time.

Methods

A prospective cohort of 200 pregnant women living with
HIV were enrolled and followed until 6 months after the
birth of their child. The full characteristics and HIV care
engagement of this cohort has been described elsewhere
[18]. Participants were recruited from nine antenatal clinics
(six urban and three rural) in the Kilimanjaro region. All
clinics were providing care following the Tanzanian national
PMTCT guidelines, which were adapted from WHO Option
B+guidelines [19]. Under Option B+, all pregnant and
breastfeeding women living with HIV initiate or maintain
lifelong ART starting at the first perinatal appointment,
regardless of WHO staging or CD4 cell count [1]. PMTCT
patients attend monthly appointments in the reproductive
and child health clinic, combining pregnancy or new-born
care with HIV management and ART medication refills.

Procedures

The study was introduced to HIV-infected pregnant
women by a clinic nurse during antenatal care visits. If a
woman was interested in participation, she was referred
to a research nurse who screened for eligibility, provided
additional details about the study, and obtained informed
consent. Women were eligible for the study if they were at
least 16 weeks pregnant, 18 years or older, and had been on
ART for at least 1 month. Women who were interested in
participating but referred within 30 days of initiating ART
were asked to return when eligible. Both newly diagnosed
women and women with established HIV diagnoses were
included in the study.

Participants completed assessments during pregnancy,
at three months postpartum, and at 6 months postpartum.

Surveys were interviewer-administered in Swahili and took
approximately 60 min to complete. Using contact informa-
tion provided at enrolment, participants were reminded
about the follow-up assessment through phone calls or text
messages; if they were unreachable, home visits were made
for those who had given prior permission. Participants were
compensated 5000 Tanzanian shillings (approximately
$2.50) for each assessment to assist with transport costs.
The study received ethical approval from the ethical review
boards of Duke University, the Kilimanjaro Christian Medi-
cal Centre, and the Tanzanian National Institute for Medical
Research.

Measures

All survey measures were translated from English to Swahili
and back-translated to English to ensure cultural equivalence
and quality.

Outcome Measure

The primary outcome in this study was attitudes toward
long-term use of ART. To examine this, women responded
to the “necessity” and “concerns” subscales of the Beliefs
About Medicines Questionnaire (BMQ) [20]. The specific
necessity subscale included five questions (e.g., “Without
my ARVs I would become very ill”’) and the specific con-
cerns subscale included five questions (e.g., “Having to
take ARV for the rest of my life worries me”). Participants
responded on a five-point scale, ranging from “strongly disa-
gree” to “strongly agree”. Items from the “concerns” sub-
scale were reversed scored, and all 10 items were summed to
create an aggregate score ranging from 10 to 50 (Cronbach’s
a = 0.68), with higher scores indicating more positive atti-
tudes toward ART.

Covariates

Demographics and HIV Information Demographics
included age, level of education, and marital status. HIV
diagnosis was categorized as either a new diagnosis (i.e., the
woman learned her HIV status during the index pregnancy)
or an established diagnosis (i.e., the woman had known her
HIV status prior to the index pregnancy). Additionally, par-
ticipants reported whether they had ever disclosed their HIV
status to another person.

HIV Acceptance HIV acceptance was measured using
the “acceptance” subscale of the Illness Cognition Ques-
tionnaire (ICQ) [21]. The subscale has six questions that
measure HIV acceptance (e.g., “I can handle the prob-
lems related to my HIV status”). Participants responded
on a four-point scale (1 to 4). Items were summed for a
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total possible score of 6 to 24 (Cronbach’s a = 0.83), with
higher score indicating higher disease acceptance.

Social Support Social support was assessed using the Per-
ceived Availability of Social Support scale (PASS) [22].
The measure contains eight questions (e.g., “Would some-
one be available to talk to you if you were upset, nervous,
or depressed?”) that were answered in a five-point scale (1
to 5). Items were summed to get a possible total score of 8
to 40 (Cronbach’s a _ 0.83), with higher scores indicating
more perceived social support.

Depression Depressive symptoms were measured with
the Edinburgh Postnatal Depression Scale (EPDS) [23].
The measure contains 10 items rated from O to 3. Items
in the measure included statements like “I have been so
unhappy that I have had difficulty sleeping”. Items were
summed to get a possible total score of 0 to 30 (Cronbach’s
a = 0.89), with higher scores indicating higher likelihood
of having depression and scores of 10 or greater indicating
“possible depression” [23].

HIV Related Shame Feelings of HIV-related shame, a con-
cept closely related to internalized stigma, were measured
using Scale A of the HIV and Abuse Shame Related Inven-
tory (HARSI) [24]. The HARSI contained 13 items (e.g.,
“I have an overpowering dread that my HIV status will be
revealed to others™). Participants responded in a five-point
scale (0 to 4). Items were summed for a total possible
score of 0 to 52 (Cronbach’s a = 0.86), with higher score
indicating higher levels of shame related to HIV.

Analysis

Statistical analysis was performed using STATA 14.0
[25]. Categorical variables were summarized with fre-
quencies and percentages, while continuous variables
were presented as medians with interquartile ranges.
For scaled measures, mean imputation was performed to
replace missing data and obtain total scores for the par-
ticipants who answered at least 80% of items. Regres-
sion coefficients and their corresponding 95% confidence
intervals for the factors associated with the BMQ were
estimated using a generalized estimating equation model
(linear regression case) with a robust variance estimator
to account for repeated observations from the same indi-
vidual. Covariates that had p <0.10 in a univariate analysis
were included in the final multivariate model. Selected
covariates (age, education, marital status) were identified a
priori to be included in the multivariate model, regardless
of univariate significance.
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Results
Sample Description

At the time of study enrolment, the median (Q1, Q3) age
of participants was 30 [25, 35] years (Table 1). Most par-
ticipants (58.0%) had a primary school education or less.
About half (49.0%) were married. Most women (79.5%)
reported that they had disclosed their HIV status to at least
one other person, most often the father of the child or
a family member. Slightly more than half (53.0%) knew
their HIV status prior to the index pregnancy. During preg-
nancy, 25.0% of participants met EPDS criteria for pos-
sible depression.

Of the 200 enrolled participants, 168 (84.0%) completed
a follow-up survey at 3 months postpartum, and 179 (89.5%)
completed a follow-up survey at 6 months postpartum. Fig-
ure 1 shows how attitudes towards ART changed over time;
attitudes toward ART tended to be stable over time, with
non-significant improvement in the composite BMQ score.

Factors Associated with Attitudes Toward Long-Term
Use of ART

Among our covariates, some variables were stable (i.e., did
not change significantly across time points), while others
differed across time points. The univariate and multivariate
regression models are shown in Table 2. In the final multi-
variate model, attitudes toward long-term ART use was sig-
nificantly associated with level of education, acceptance of
HIV status, shame, and depression. Having a primary educa-
tion or lower (8=0.92; 95% CI 0.13, 1.70) and having more
acceptance of one’s HIV status (3=0.46; 95% CI 0.35, 0.57)
were associated with more positive attitudes toward long-
term use of ART. The B coefficients show an average change
in attitudes towards ART for a unit increase in a co-variate,
provided other co-variates remain constant. For example,
study participants with a primary education or lower had
an average of 0.92-point increase on the attitudes towards
ART scale compared to those with secondary education or
higher, controlling for all other co-variates. Higher levels of
HIV-related shame (B=-0.07; 95% CI —0.12, —0.03) and
higher depression scores (B=—0.12; 95% CI —0.21, —0.03)
were negatively associated with attitudes toward long-term
use of ART. There was a slight improvement in attitudes
toward ART from baseline to 3 months (8=0.24; 95% CI
—0.45, 0.94), but this was not significant when controlling
for other variables. Similarly, there was no difference in
attitudes toward ART between women who were diagnosed
with HIV during the index pregnancy and those with an
established HIV diagnosis (3=—0.14; 95% CI —0.62, 0.90).
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Table 1 Characteristics of study participants at baseline (n=200)
n %
Education
None 4 2.0
Primary 113 56.0
Secondary 70 35.0
College/University 13 6.5
Marital status
Single 19 9.5
Married 98 49.0
In relationship; not married 74 37.0
Separated or divorced 6 3.0
Widowed 3 1.5
HIV diagnosis
New diagnosis during current pregnancy 94 47.0
Previously established diagnosis 106 53.0
HIV status disclosure
Yes 159 79.5
No 41 20.5
Median (Q1, Q3)
Age (years) 30 (25, 35)
Depression - EPDS 5(2,9.5)
[range 0-30; high score =more depression]
HIV related shame - HARSI 16 (12, 25)
[range 0-52; high score = more shame]
Social support - PAS 29 (24, 34)
[range 8—40; high score = more support]
HIV acceptance 18 (15, 20)
[range 6-24; high score =more acceptance]
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Fig. 1 Cohort variation of attitudes towards ART across study time points, during pregnancy (n=200) and across study period (n=159) for

those with data at all timepoints
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Table 2 Factors associated with attitudes towards long term use of ART (n=200)

Regression coefficient (95% CI)

Adjusted regression
coefficient (95% CI)

Age (5 years increments)
Education

Primary or lower

[ref: Secondary or higher]
HIV diagnosis

New diagnosis

[ref: Established diagnosis]
Marital status

Single/Divorced/Widowed

[ref: Married/Cohabiting]
HIV status disclosure

Never disclosed

[ref: Married/Cohabiting]
Depression - EPDS scale

[range 0-30; high score ~ more depression]
HIV related shame - HARSI

[range 0-52; high score ~ more shame]
Social support - PAS

[range 8—40; high score ~ more support]
HIV acceptance

[range 6-24; high score ~ more acceptance]
Timepoints

Baseline—3 months post-partum

3 months post-partum—6 months post-partum

0.34 (= 0.03, 0.72)

0.78 (= 0.16, 1.73)

—0.70 (- 1.61, 0.20)

-0.42 (-1.63,0.79)

—0.24 (-0.32, —-0.17)""

—0.14 (-0.19, —0.10)"

0.14 (0.06, 0.22)

0.50 (0.39, 0.61)"""

1.41 (0.73, 2.09)""
0.24 (-0.92, 0.87)

0.08 (=0.21, 0.37)

0.92 (0.13, 1.70)"

—0.14 (- 0.62, 0.90)

0.37 (=0.57, 1.32)

—0.87 (—=1.95,0.21)

—0.12 (-0.21, —0.03)""

Hokok

—0.07 (-0.12, —0.03)""

0.06 (-0.003, 0.12)

0.46 (0.35,0.57)"""

0.24 (-0.45,0.94)
0.006 (—0.63, 0.64)

“p<0.05, “p<0.01, “p<0.001

Discussion

In this cohort study of women receiving PMTCT services
during the Option B+ era, we prospectively followed 200
women during pregnancy and the early postpartum period.
We identified important factors that were associated with
attitudes toward ART, namely acceptance of one’s HIV sta-
tus, depression and shame. Notably, attitudes toward ART
were stable over time and did not improve or decline from
the pregnancy to the postpartum period.

Acceptance of one’s HIV status was a strong predictor
of positive attitudes towards ART. Previous studies have
shown that HIV status acceptance is an important factor in
initiating and remaining in HIV care [26], while denial of
one’s HIV status has an opposite effect [27, 28]. Accepting
one’s HIV status can help an individual to accommodate the
types of changes that occur with a new HIV diagnosis, such
as making regular clinic visits and integrating pill-taking
into a daily routine. Evidence has shown that patients who
accepted their HIV status were more committed to remain-
ing adherent to ART and worked to find solutions to obsta-
cles they faced [29].

@ Springer

In this cohort of women, we observed that participants
who had greater levels of depression or HIV related shame
had more negative attitudes towards ART. Both depression
[30-32] and shame [33] have been closely connected to the
experience of HIV stigma and have been identified as bar-
riers to engagement in HIV care and treatment. Depression
can contribute to cognitive distortions about one’s self and
the future, resulting in negative attitudes towards activities
that can improve one’s life, such as use of ART [34]. Feeling
ashamed as someone living with HIV, or feeling fearful of
the consequences of having one’s status revealed, are core
components of HIV internalized stigma and can weaken
commitment to lifelong treatment [35, 36]. These connec-
tions may be particularly poignant among pregnant women,
who may experience additional shame and fear surrounding
the potential to transmit HIV to their child [37, 38].

Our findings support past studies of health behaviour
theory in this population by reinforcing the need for more
ongoing, personalized services to support pregnant women’s
long-term HIV care engagement. When implemented effec-
tively, antenatal counselling serves to educate women about
the role of ART in preventing mother-to-child transmission
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of HIV, which may temporarily motivate patients to adhere
to ART [12, 14, 15]. However, without ongoing support to
address underlying emotional challenges and doubts about
treatment, this motivation is likely to wane. Thus, these
findings reveal the need for comprehensive counselling that
addresses HIV acceptance, depressive symptoms, disclosure,
and stigma — factors that are closely linked and mutually
reinforcing [39]. Past studies in sub-Saharan Africa have
largely focused on incorporating brief counselling into
voluntary testing services [40], but few have assessed the
acceptability, feasibility, or effectiveness of more intensive
counselling approaches that seek to address the many com-
plex personal factors that influence ART adherence [14, 41].
One pilot study of a cognitive-behavioural intervention to
address HIV stigma in South Africa led to positive changes
in coping skills, stigma, self-esteem, and depressive symp-
toms [42]. Future studies should seek to advance similar
research in more diverse settings.

In our cohort, attitudes toward ART remained stable in
our cohort over time, from pregnancy to the postpartum
period. Furthermore, attitude scores were not significantly
different in comparing women who were diagnosed during
the current pregnancy with women who entered pregnancy
with a known HIV diagnosis. This finding suggests that
interventions addressing patients’ attitudes toward ART
may be reasonably implemented at any stage of the perina-
tal period. At the same time, intervening at the time of entry
into antenatal care can be an opportunity to address attitudes
about ART and improve care engagement prior to giving
birth, which may prevent vertical transmission to the child.

The expansion of ART access under Option B+ pre-
sents an important opportunity for improved outcomes of
HIV-infected mothers and their children if ART is used as
prescribed. In Tanzania, Option B+ guidelines have been
integrated in the national PMTCT protocol and a “test and
treat” approach has been extended to all individuals with a
new HIV diagnosis. The success of these initiatives requires
comprehensive programs, including counselling, that facili-
tate care engagement and enhance adherence to medication.
Addressing patients’ attitudes to long-term antiretroviral
therapy is a precursor for long-term retention in care, and
deserves our upmost attention.

The major strength of this prospective cohort study is
that it enabled repeated assessment of attitudes toward
ART and factors associated with these attitudes. However,
there are several important limitations to note. First, this
study only enrolled women who had been using ART for
at least 1 month; women who didn’t return after the first
PMTCT visit were not enrolled. This group of women
were likely to have more negative attitudes toward ART,
and hence, attitudes towards ART scores presented in this
paper may have overestimated positive attitudes toward
ART. Second, although this study was designed to be an

observational study with no deviations from the standard of
care at PMTCT, regular contact with the study nurses over
an extended period of time may have impacted how patients
perceived care and ART. Lastly, not all measures used in this
study had been previously validated in a Tanzanian setting,
which may contribute to measurement bias.

Conclusions

This study found evidence that attitudes toward lifelong use
of ART remain stable over time, stressing the importance
of providing targeted and intensive support at the time of
HIV diagnosis and entry into care. Interventions are needed
to support newly diagnosed women to accept their status, to
mitigate the formation of internalized stigma, and to reduce
mental health symptoms. Investments in comprehensive
counselling and support programs may have the potential to
improve commitment and motivation to care, and to lead to
better care engagement and adherence.
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