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ABSTRACT
Bryna J. Harrington: Probable Perinatal Depression, Engagement in HIV Care, and Viral Suppression

among Malawian Women
(Under the direction of Brian W. Pence)

With broadened antiretroviral treatment (ART) eligibility, long-term HIV care engagement has
been sub-optimal. Care engagement may be hindered by antenatal depression, yet depression screening
is not routine in most African countries. We estimated factors associated with antenatal depression, the
prevalence and incidence of perinatal depression, and the relationship of antenatal depression with HIV
care engagement among a cohort study of pregnant women living with HIV (n=725) recruited from a
government antenatal clinic in Malawi in 2015-2016. Depression was assessed at enrollment and four
times postpartum with the Edinburgh Postnatal Depression Scale (EPDS) and Patient Health
Questionnaire-9 (PHQ-9).

Participants’ median age was 29 years, and at enrollment had a median 22 weeks gestation.
Most were married (90%) and their current pregnancy was unintended (68%). Many women reported a
history of depression or anxiety: 46% had a personal history and 20% had a family history; 17% reported
experiencing intimate partner violence (IPV). Women were more likely to have probable antenatal
depression if they reported a history of depression (adjusted prevalence ratio 2.42; 95%Cl 1.48-3.95),
IPV (1.77; 1.11-2.81), had an unintended current pregnancy (1.78; 0.99-3.21), were unmarried (1.66;
0.97-2.84), or were employed (1.56; 1.00-2.44).

Among women initiating ART (n=299), 10% had probable antenatal depression, yet only 2-5%
postpartum. Sensitivity analyses to account for loss to follow up suggested that postpartum depression
prevalence could have ranged from 2-11%. EPDS and PHQ-9 scores were concordant for 95% of

assessments.



Most women were engaged in care through 12 months post-ART initiation: 85% attended all
scheduled visits, and 81% were in care and virally suppressed. For both care engagement outcomes,
there were no differences by antenatal depression status (visit attendance risk difference: -0.02; 95%ClI
-0.16-0.12; adjusted: -0.04; 95%Cl -0.18-0.10) (viral suppression prevalence difference: -0.02; 95%ClI
-0.17-0.13; adjusted: -0.01; 95%CI -0.17-0.15).

Probable perinatal depression was more common antenatally than postpartum among women
with HIV in Malawi. Factors associated with probable antenatal depression represented heightened
psychosocial stress. Women with and without antenatal depression were equally likely to remain
engaged in care postpartum. Programs should consider screening and support services for psychosocial

factors to facilitate women’s sustained HIV care engagement.
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CHAPTER I: INTRODUCTION

Women of reproductive age in Malawi have one of the highest HIV prevalence rates in the
world, with 12% of adult women infected.! Moreover, 16,000 infants are infected each year in Malawi
during pregnancy or breastfeeding.? Access to antiretroviral treatment (ART) for adult women is a
priority to maintain women’s health and to reduce HIV transmission to their infants and partners. ART
drastically reduces the likelihood of HIV transmission via suppressing viral load and rendering the person
effectively noninfectious.>™®

To realize the full health and prevention potential of ART, people living with HIV must know
their HIV status, initiate HIV care, and remain engaged in care long-term with high ART adherence and
sustained viral suppression.” Antenatal care provides an inherent opportunity to identify women living
with HIV during pregnancy due to routine opt-out testing. Until recently, in Malawi as in most African
countries, women were eligible for ART only during pregnancy and breastfeeding unless their HIV
disease progression was advanced. In 2011, in order to increase ART coverage among women overall,
the Malawian Ministry of Health implemented the Option B+ program: pregnant women living with HIV
became eligible for lifelong ART regardless of their CD4 count or HIV disease stage. While the Option B+
program has increased the number of women initiating ART antenatally,® long-term engagement in HIV
care and sustained viral suppression postpartum have emerged as major challenges for the program:
25% of women starting ART in Option B+ are lost to follow up within six months, yet the United Nations
Programme on HIV and AIDS (UNAIDS) target to eliminate the AIDS epidemic is to have 90% of those
living with HIV on ART.5!

Engagement in HIV care, ART adherence, and viral suppression may be influenced by perinatal

depression. Perinatal depression includes depression that begins during pregnancy (antenatal



depression) or within 12 months after delivery (postpartum depression).!? In studies from the United

13,14

States, depression is more common in persons living with HIV than in the general population, and

15717 poorer HIV viral suppression,® and

predicts poor engagement in HIV care, lower ART adherence,
higher mortality rates.’®?*® Among women living with HIV in sub-Saharan Africa, perinatal depression
prevalence estimates are as high as 43%.2! However, there is little information on the timing and
predictors of perinatal depression, or on how perinatal depression affects engagement in HIV care and
viral suppression during the postpartum period.

To address these gaps, we leveraged data from a longitudinal cohort study on the safety and
efficacy of the Option B+ program in Malawi among pregnant women with HIV who sought antenatal

care at a public clinic in the capital city. Specifically, we addressed the following three aims:

Aim 1: Identify factors associated with probable antenatal depression

Rationale: |dentifying demographic, clinical, and psychosocial items that are associated with
probable antenatal depression will be useful in focusing depression screening and treatment efforts.

Hypothesis 1: We anticipate that variables indicative of stressors will be more prevalent among
women with probable antenatal depression.

For this aim, we assessed factors that may be associated with probable antenatal depression
among 299 pregnant women initiating ART and 426 pregnant women who had been on ART for at least
6 months (total n=725). We described the prevalence of and factors associated with probable antenatal
depression among pregnant women enrolled in Option B+ HIV care in Malawi.

Aim 2: Estimate the prevalence and incidence of probable perinatal depression through 12 months
postpartum

Rationale: Estimates of the proportion of women in Option B+ who suffer from probable
perinatal depression and characterizing when during the perinatal period they are affected can inform

efforts to identify and treat perinatal depression.



Hypothesis 2: Malawian women enrolled in Option B+ will have a prevalence and incidence of
perinatal depression comparable to that of other perinatal women living with in sub-Saharan Africa.

For this aim, we followed women in the cohort study who were initiating ART for the first time
during their pregnancies and up to 12 months postpartum. Women’s depressive symptoms were
assessed at four time points (enrollment, postpartum week 6, and postpartum months 3, 6, and 12).
Both the Edinburgh Postnatal Depression Scale (EPDS), a 10 question instrument that is validated for
both antenatal and postpartum depression screening, and the Patient Health Questionnaire-9 (PHQ-9), a
9 question depression screening instrument, were used to assess depression. A total of 299 women who
initiated ART through Option B+ in 2015 and 2016 were included. We calculated point prevalence and
incidence of probable perinatal depression, concordance between EPDS and PHQ-9 scores, and
identified the most frequently endorsed depressive symptoms.

Aim 3: Estimate the association of probable antenatal depression with postpartum engagement in
care and viral suppression

Rationale: Antenatal depression is a modifiable condition, and properly managing antenatal
depression may improve postpartum engagement in care and viral suppression.

Hypothesis 3a: Women with probable antenatal depression will be less likely to have attended
all expected visits through 12 months post-ART initiation than women without probable antenatal
depression.

Hypothesis 3b: Women with probable antenatal depression will be less likely to have a
suppressed viral load at 12 months post-ART initiation than women without probable antenatal
depression.

In this aim, all women (n=299) were initiating ART during their pregnancies, as in aim 2. We
estimated the difference in probability of being engaged in care as defined by visit attendance, and as
viral suppression (<1000 copies/mL) at 12 months post-ART initiation, comparing women who screened

positive for probable antenatal depression on the EPDS and those who screened negative on the EPDS.



We conducted two sensitivity analyses to address potential outcome measurement error and the
influence of including women who may have already been on ART at baseline. In secondary analyses, we
extended the estimate of visit attendance through 12 months postpartum, and excluded women who

may have already been on ART prior to joining the study.



CHAPTER II: BACKGROUND

Sub-Saharan Africa bears a large proportion of the global burden of HIV. Of the 37 million
people living with HIV globally, over 25 million live in sub-Saharan Africa; 58% of the individuals living
with HIV in sub-Saharan Africa are women.?? Within the goal of helping all people living with HIV
manage their disease to stay healthy, women are particularly important in strategies to reduce HIV
incidence because they can transmit to both their sexual partners and their infants. While recent
prevention of maternal to child transmission (PMTCT) of HIV efforts have been successful —the number
of new HIV infections among children declined by 24% between 2009 and 2011 in sub-Saharan Africa —

there are still approximately 1,000 infants infected with HIV per day.®

Malawi, a country in southern Africa of 16 Figure 1. Map of Malawi in sub-Saharan

Africa
million inhabitants (Figure 1), is a leader in
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Malawi has a notable HIV epidemic with 12% of adult

women infected with HIV.! Along with its neighboring

countries, Malawi has recognized the importance of
providing HIV care in the context of antenatal visits as

a way to reach both women and their infants. Despite

the improvements and expanded HIV programs, over

16,000 infants were infected during their gestation, birth, or breastfeeding in Malawi each year as of
2010.2 In this setting of an undesirably high number of infant HIV infections and high HIV prevalence,

Malawi was the first country to opt for an expanded ART program, called “Option B+” in 2011.



Option B+ has dramatically expanded the number of pregnant women with HIV eligible for
antiretroviral treatment (ART). Option B+ is an innovative strategy that expanded national HIV
treatment coverage, and provides lifelong ART to pregnant or breastfeeding women living with HIV
regardless of their immune status. Option B+ is a public health approach to reduce maternal to child
transmission of HIV and to improve long-term maternal outcomes. The rationale stemmed from high
HIV prevalence in reproductive age women, high fertility rates, prolonged breastfeeding, programmatic
simplification, and scientific evidence supporting the preventive benefit of earlier ART initiation.>*>8 The
number of pregnant women starting ART increased by 748% during Option B+'s first year, a major
success for Malawi.2 Moreover, in 2013, the WHO formally recommended Option B+ for PMTCT
guidelines, and multiple countries in sub-Saharan Africa have since implemented Option B+.2°

Despite the rapid expansion of the Option B+ program, sustained engagement in care has been
sub-optimal, and has fallen short of the UNAIDS 90-90-90 goals. In Malawi’s first year of Option B+,
only 37% of facilities had >90% of clients engaged in care 6 months post-ART initiation.'® Compared to
women starting ART due to advanced disease stage, women who initiated ART through Option B+ had 5
times the odds of never returning for follow up.’® Some women may not feel ready to initiate ART on the
same day as their HIV diagnosis.?° The drop off in care engagement tends to occur within the first few
months of ART initiation: 15% of women may not return after the initial ART visit; 20% have stopped
seeking HIV care by 3 months after ART initiation, and 25% by 6 or 12 months.1%3%34 Estimates of
sustained engagement in care in neighboring countries that have implemented Option B+ vary
depending on the definition used and the maturity of the Option B+ program, but best case scenario
estimates still show one in five women are not engaged in care. At 12 months post-ART initiation,
engagement was 81% in Cameroon, 79% in Zimbabwe, 73% in Uganda, and 42% in Mozambique, with a

pooled regional estimate of 76% in a recent systematic review.3%3>3



Engagement among women in Option B+ is generally lower than among non-pregnant or non-
postpartum adults on ART in sub-Saharan Africa, which ranges from 80-93%.3>3° Some of the women
who appear to be ‘lost to follow up’ may have actually transferred their HIV care to another clinic
without notifying their original health facility. However, tracing efforts found that only one in three
women who had missed their scheduled HIV visits were still obtaining ART from another source.*® Long-
term engagement in care and viral suppression are keys to the success of Option B+, but currently the
program is not adequately engaging one-fifth of women.

Engagement in care and viral suppression are necessary for reducing mortality and transmission
of HIV. A higher fraction of deaths occurred in patients who were lost to follow up compared to those
who remained in care in a study of multiple HIV care settings in east Africa.** Sustained viral suppression
dramatically reduces the risk of heterosexual # and of mother to child transmission.® Grounded in the
evidence supporting sustained viral suppression, the UNAIDS developed the '90-90-90’ goals to reduce
the number of new infections and to curb the AIDS epidemic.™ The goals are to have 90% of persons
living with HIV know their status, to have 90% of those who test positive for HIV to be on ART, and to
have 90% of those on ART have a low viral load. In the antenatal setting in Malawi, HIV testing is opt-
out, and coverage is reasonable but has room for improvement.***3 The focus of the current research is
on care engagement through Option B+ once women know their HIV status. For ART, about 75-80% of
women remain in care 12 months after initiation.3** For viral suppression in Option B+, the single
available estimate is 84% among women in care.* There is clear room for progress toward reaching 90%
of those living with HIV on ART, and 90% of those on ART to be virally suppressed. Moreover, the first-
line ART regimen for Option B+ has a relatively low barrier to resistance, so poor adherence or
treatment interruptions raise the risk of developing resistant virus and needing to switch to more costly

and less tolerable second-line regimens.*®



Engagement in care consists of linking to HIV care, initiating ART, and continuing to take ART.#
A practical goal of engagement in HIV care is to achieve viral suppression to reduce the likelihood of
transmitting HIV to infants or partners. Facilitators to engaging in care include a desire to prevent
transmission of HIV to the infant, motivation to help one’s own health, a desire to prevent visible
symptoms of HIV, and knowledge about ART.**->° Barriers include initiating ART at a younger age (<25),
on the same day as receiving an HIV diagnosis, or late in pregnancy, having a lack of social support, HIV-
related stigma, denial of HIV status, lack of understanding about Option B+ and ART, financial concerns,
and clinic-level factors such as poor treatment from health care workers or long wait times at
C”niCS.SSAQSl_SS

Engagement in care may be hindered by antenatal depression, but evidence is sparse from sub-
Saharan Africa. In higher-resource settings, depression reduces HIV care engagement, ART adherence,
and viral suppression in non-pregnant adults.’3-20°6-%8 Among adults in sub-Saharan Africa, depression
has a negative or null effect on engagement in HIV care.’®>°-*1 However, the general adult population
have historically been sick patients with advanced HIV, due to ART eligibility guidelines; consequently,
generalization to relatively healthy perinatal women is unclear. In a study among women in Option B+
engaged in a cash transfer randomized controlled trial, antenatal depression did not appear to be
associated with postpartum visit attendance, but women were followed only for 6 weeks.®?

What has been established specific to the perinatal time period typically consists of studies
citing depression as an actual or theoretical barrier to care engagement, but without a quantification of
the effect of depression on engagement in care.>»%37% For example, among Kenyan women diagnosed
with HIV at their first antenatal visit, those with sub-optimal engagement in care were
disproportionately affected by postpartum depression, but the temporality of depression and care
engagement was not well-delineated.®* In a small study in the US, women with a history of depression

and who had perinatally acquired HIV had lower ART adherence and higher viral loads at delivery than



those without a history of depression.®” To our knowledge, only one study in the Option B+ population
has explicitly examined the effect of antenatal depression on postpartum retention in HIV care; it had
null results.®? In Ethiopia, women with antenatal depressive symptoms had similar attendance at
scheduled antenatal care visits, yet had more non-scheduled antenatal or urgent care visits compared to
their non-depressed counterparts; HIV status was not incorporated into their analysis.? In a recent
systematic review of barriers and facilitators to retention in Option B+ care in sub-Saharan Africa, none
of the featured studies examined perinatal depression as a distinct contributor.3® Given the lack of
substantial data from sub-Saharan Africa, results from other countries supporting a null or negative
relationship between depression and HIV care engagement, qualitative evidence suggesting a link

8970 and the documented challenges with sustained engagement

between depression and HIV in Malawi,
in care in Option B+, we sought to characterize the burden and predictors of perinatal depression, and
estimate the association between probable antenatal depression and engagement in HIV care.
Quantifying the burden and timing of perinatal depression is needed to best direct mental
health treatment efforts. Considering perinatal depression in its own right aside from HIV, estimating
the prevalence among a group of women who are already interfacing with the health care system due to
being pregnant provides information that clinicians and policy makers need to improve mental health
care, as currently systematic screening in antenatal care for perinatal depression has not been widely
implemented in sub-Saharan Africa.*> Good coverage for antenatal depression screening could be
feasible given that 295% of women attend at least one antenatal care visit in Malawi.! We focus on
antenatal rather than postpartum depression with regards to engagement in HIV care for multiple
reasons: antenatal depression predicts postpartum depression, and could be treated in the context of

antenatal care’; most all women have an antenatal visit; women with antenatal depression may not

continue HIV care postpartum; and in routine care postpartum, the focus is typically on the infant’s



rather than the mother’s health. Thus, identifying the magnitude of perinatal depression provides
information relevant to discussions around improving mental health screening and treatment services.

Estimates of the prevalence of perinatal depression vary, yet the condition is considered to be
one of the most common during pregnancy.'? In Western populations, estimates are 10-15%,%7273 and
from sub-Saharan Africa, estimates are generally higher with a wider range: among the general perinatal
population, the estimated prevalence is 11% antenatally and 18% postpartum, and among women living
with HIV in the region, a pooled study estimated that approximately 23% suffer from depression in the
antenatal and in the postpartum periods.?’* However, prevalence estimates range from 8.3%’° to
48.7% among perinatal African women,’® and from 7.7%’’ to 55.0%’® among pregnant African women
living with HIV. The significant spread of prevalence estimates could be due to heterogeneity of
depression assessment methods used (screening tool versus diagnostic, self-report versus clinician
interview, major versus major or minor depression), variability in timing of depression assessment
during pregnancy, variations in the populations studied, and cultural differences in depressive symptom
expression. Some studies note similar a prevalence of depression among participants with and without
HIV,%67980 whereas others estimate a higher burden among women living with HIV.127148182 Qyerall,
perinatal depression is not rare, and additional information on the magnitude, timing, and associated
factors would guide care improvements and further research.

Little is known about the risk factors for antenatal depression among women living with HIV in
sub-Saharan Africa. From other countries, predictors of antenatal depression that have been identified
include history of depression, history of trauma, poor social support, food insecurity, recent stressful life
events, past-year intimate partner violence, and unplanned pregnhancy.’>#838 A recent systematic
review of perinatal mental health research in Africa demonstrated that lack of support and
family/marital conflict are associated with poorer mental health, but that evidence regarding

sociodemographic and obstetrical or medical variables is inconclusive.” Notably, this review did not
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focus on factors that may be unique to or more prominent among women living with HIV, such as
disclosure of HIV status, infant HIV status, or intimate partner violence.®’” Identifying predictors that are
readily available to clinicians would expand the toolset to customize comprehensive HIV care.

Early recognition of perinatal depression among women living with HIV is imperative given that
untreated perinatal depression can lead to adverse outcomes for mothers and infants. For mothers,
consequences include impaired functioning, poor quality of life, or death.” Infants born to mothers with
untreated perinatal depression have increased risk of low birth weight, preterm birth,°° behavioral
difficulties,® malnutrition,®® and social interaction difficulties.®>°3 Mothers with perinatal depression can

94,95

be less responsive and less sensitive to their infants, which can lead to infants with insecure

attachment and colic.® Children of mothers with perinatal depression may be at higher risk for
depression themselves.9°

Taken together, we know that engagement in Option B+ is sub-optimal, that depression is at
least as common among people living with HIV as among those uninfected, that untreated perinatal
depression carries adverse outcomes for mothers and infants, and that depression may negatively affect
engagement in HIV care. Despite over 6 years passing since Malawi implemented Option B+, perinatal
depression has not been well characterized among participants. Thus, the motivation for this research is
to shed light on the magnitude of perinatal depression, and to evaluate to what degree antenatal
depression contributes to sub-optimal engagement in care.

Significance

The prevalence of HIV in Malawi among women is high, long-term engagement in Option B+ is
sub-optimal, and perinatal depression is understudied but may impede the success of Option B+. This
research addresses questions of real-world clinical significance, namely, what is the burden of perinatal

depression, what predicts antenatal depression, and how does antenatal depression influence women'’s

engagement with the Option B+ ART program? The answers to these questions will help inform both HIV
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and mental health services. The study focuses on Malawi, but could be useful to other sub-Saharan
African countries that have implemented Option B+ as part of their prevention of maternal to child
transmission of HIV program. The contribution from this research include estimates and
characterization of probable antenatal depression, and the effect of these symptoms on postpartum
engagement in care among women living with HIV enrolled in Option B+.

Innovation

In 2011, Malawi became the first sub-Saharan African country to implement Option B+, which
went on to become the WHO-recommended PMTCT approach. As such, Malawi has the most mature
Option B+ program, and results from Malawi may be informative for neighboring countries who have
subsequently adopted the Option B+ program. Our research leverages the data from an established
cohort study that collected thorough covariate data on clinical, demographic, and psychosocial factors.
We provide the first estimates of the magnitude of perinatal depression and factors associated with
antenatal depression among Malawian women enrolled in Option B+.

The current research follows women through 12 months postpartum, which is notable because
in the setting of Option B+, which aims to provide lifelong ART to women, the longer term follow up will
provide timely and relevant information for optimizing the Option B+ efforts. The Ministry of Health is
keenly interested in how well their program is able to achieve one of its main goals: maintain women
with HIV engaged in HIV care beyond and between their pregnancies. To maximize the full potential
benefits of Option B+, we need to identify ways to help women remain engaged in HIV care with viral
suppression. Ours is the first longitudinal study to prospectively assess the relationship between
antenatal depression and two important HIV care outcomes (viral suppression and visit attendance) in
Malawi’s Option B+ population. Most studies to date have been cross-sectional, or had limited follow up
postpartum. Our study highlights the effect of antenatal depression on viral suppression and

engagement in care through at least 12 months post-ART initiation, with a sensitivity analysis extending
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engagement through 12 months postpartum. Follow up through the first year postpartum expands our
understanding of perinatal depression in the Option B+ population, which may inform longer term care

engagement efforts.
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CHAPTER Ill: METHODS
Overview

The overarching questions that drove this research were: 1) Who in Option B+ has probable
perinatal depression?; 2) When in the perinatal period does probable perinatal depression occur among
women enrolled in Option B+?; and, 3) Does the presence of probable antenatal depression contribute
to the sub-optimal engagement in Option B+ HIV care during the postpartum period? Thus, the goals of
this research were to identify factors associated with probable antenatal depression, characterize the
prevalence and incidence of probable perinatal depression, and examine the relationship between
probable antenatal depression and HIV care outcomes. The data come from a cohort study of pregnant
women living with HIV in Lilongwe, Malawi called the Safety, Suppression, Second Line, Survival (54)
study. We used the available perinatal depression scores to estimate the prevalence, incidence, and
associated factors using a dichotomous threshold for probable perinatal depression. Participant follow
up data provided information on who remained engaged in care through 12 months post-ART initiation
and 12 months postpartum.

Study Description and Design

The current research aims were an ancillary component of the ongoing Safety, Suppression,
Second-Line, Survival (“S4”) study at The UNC Project — Malawi (see Table 1; ClinicalTrials.gov identifier:
NCT02249962). Malawi is a land-locked country in south eastern Africa of 16 million inhabitants, with

12% of adult women infected with HIV.!
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Table 1. S4 study: safety, suppression, second-line, survival in Lilongwe, Malawi

Objective Characterize the safety, durability, ART resistance, and clinical outcomes for mothers
and infants enrolled in Option B+ for prevention of mother to child transmission and
HIV treatment in Malawi

Study design | Longitudinal observational cohort, following until 212 months postpartum (S4
duration: 2015-2020)

Study 600 women living with HIV in Lilongwe city, recruited at their 1% antenatal care visit
population

Inclusion e Female age 218 years (or 16-17 and married), pregnant; plan to birth in Lilongwe
criteria e HIV positive by 2 rapid tests approved by the Malawi Ministry of Health (Alere

Determine™ and Unigold™)
o  Willing and able to provide informed consent
Exclusion e Female age <18 years (or 16-17 but unmarried); not pregnant; plan to give birth
criteria outside Lilongwe
e HIV negative
e Incapable or unwilling to provide informed consent

For this dissertation’s study population, the S4 study enrolled women at their first antenatal
care visit at a governmental antenatal health center in Lilongwe between May 2015 and July 2016.
Women living with HIV were enrolled at any point during pregnancy if they met eligibility criteria for one
of two sub-cohorts: newly HIV-diagnosed pregnant women initiating first-line ART (cohort A); or
established HIV-positive women on ART during a subsequent pregnancy requiring second-line ART
(cohort B). Women living with HIV who defaulted from ART care (either for their own health or for a
previous pregnancy) but return for subsequent pregnancy management, were enrolled into S4 but are
not featured in this dissertation. In the current research, cohort A (women initiating ART) are the study
population for aims 1 and 3, and both cohorts A and women screened for cohort B (women who had
been on ART 26 months) constitute the population for aim 2. S4 participants returned to the S4 clinic
for their antenatal and postpartum care, which includes ART medicine dispensing. All S4 study visits
were in-person at a clinic adjacent to the governmental health facility.

We examined probable perinatal depression and the effect of probable antenatal depression on
HIV care outcomes over 12-months postpartum using S4 study data. In S4, viral load was measured at

enrollment, delivery, and months 6, 12, and 24 post-ART initiation. Given that women were enrolled in
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the study at any month of gestation, the alignment of the study month and pregnancy/postpartum time
scales varies. Perinatal depression was assessed at study entry and four times postpartum (months 1.5,
3, 6, and 12). Figure 2 features example timelines for a study participant based on whether she enrolled
in S4 in the early, middle, or late in her pregnancy.

Figure 2. S4 exposure & outcome assessment timeline

BIRTH
Early Pregnant Postpartum
Perinatal Month | 1| 2|3|4|5|6|7| 8|9 1 3 6 9 12
Depression D LD |D D D
Middle BIRTH
Pregnant Postpartum
Perinatal Month (4| 5/6|7| 8|9 1 3 6 9 12
Depression D 1Dl |D D D
Late BIRTH
Pregnant Postpartum
Perinatal Month |9 1 3 6 9 12
Depression D|lID D D D
=
Study Month 0 3 & 9 12 15 18 21 24
Visit & ART X XXX | XXX X X X X X
Viral Load * * * *

Study Population

During the period when participants featured in the current research were enrolled (May 2015 —
June 2016), n=18,116 women registered for antenatal care at Bwaila hospital. Of those, n=952 (5.2%)
were newly diagnosed with HIV, and n=964 (5.3%) had previously tested positive for HIV, for an overall
HIV prevalence of 10.6% among women who sought antenatal care at Bwaila. During the same time

period in the overall Lilongwe district, n=97,154 women registered for antenatal care, and n=5,504
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(5.8%) were living with HIV. Thus, Bwaila served 19% of women seeking antenatal care, and had a
population with a higher HIV prevalence compared to the overall Lilongwe district.

S4 study nurses recruited from women who tested positive or were known positive for HIV at
their first antenatal visit. More women were available for recruitment than S4 could enroll, so nurses
approached as many women with an HIV diagnosis as possible each day to describe what participation
in S4 would entail, and referred interested women who could not be seen on the same day to return on
a subsequent day. Women who chose not to participate or were ineligible received routine antenatal
and HIV care through the government clinic. Aim 1 (chapter 4) required baseline data from women
initiating ART (cohort A) and women who had been on ART at least 6 months (cohort B; see Table 2).
Aims 2 and 3 (chapters 5 and 6) required follow up data through 12 months postpartum from women
newly initiating ART (cohort A).

Women in $4 who were newly initiating ART (n=299, cohort A) represented 31% of the women
who had a new HIV diagnosis at Bwaila from May 2015 — June 2016. Women who participated in S4
who had been on ART at least 6 months (n=426, cohort B) represented 43% of those at Bwaila on ART
for at least 6 months between May 2015 — December 2016. Overall, of the women S4 nurses were able
to approach, 59% of new initiators and 57% of women with at least 6 months on ART enrolled in the S4

study (see Figure 3).
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Table 2. Dissertation aims and contributing data

Aim Data source

Aim 1: factors associated with probable antenatal Baseline data from cohorts A & B

depression

Total sample size: 725 (A=299; B=426)

depression

Aim 2: prevalence & incidence of probable perinatal

Baseline & postpartum follow up data
from cohort A (n=299)

suppression)

Aim 3: association of probable antenatal depression with
engagement in HIV care (visit attendance, and viral

Baseline & postpartum follow up data
from cohort A (n=299)

Figure 3. Enrollment diagram for S4 cohorts A and B at Bwaila antenatal clinic, May 2015 — December

2016

Presented to Bwaila
antenatal care

Reasons for Cohort A non-enrollment:
Mot pregnant (n=22)

Mot settled in Lilongwe (n=24)

Under age (n=10)

Mot interested (n=39)

Had previously been on ART [n=9)
Other (n=123)

Mot approached (n=463)

Finished enrclimeant (n=327)

{n=22 B91)

Tested for HIV Mot HIV tested

{n=21,275) (n=1,615)

I I

Testad HIV= Already on ART

(n=1,316) (n=1,387)

——

Enrolled in 54 Enrolled in 54

cohort & cohort B

{n=299) {n=426)

Reasons for Cohort B non-enrollment:
Mot pregnant [n=54)

Mot settled in Lilongwe (n=24])

Mot interested (n=28)

Other (n=264)

Mot approached (n=239)

Mot eligible for sub-cohort (n=352)

Data Collection & Variable Descriptions

All S4 study visits were in-person interviews at the study site conducted at enrollment, monthly

for 6 months, and quarterly thereafter including visits coinciding with postpartum months 1.5, 3, 6, 9

and 12 (see Figure 2 above). The interviews were conducted in Chichewa (the predominant language in

Lilongwe) by an S4 study nurse in a quiet, private room at the antenatal care clinic. The S4 nurses

received training directly on the questionnaires used in S4 to assess the psychosocial aspects of interest.

All S4 study nurses and physicians were veteran researchers with ample experience interviewing

participants in a non-judgmental manner and providing HIV and perinatal care. Specifics of the

exposure, outcomes, and covariates as obtained from S4 are included below.
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S4 visit schedule & interviews

The baseline antenatal interview addressed demographics (age, education, socioeconomic
measures), relationship status, HIV testing and treatment history, pregnancy history, and antenatal
depression. Follow up interviews at postpartum months 1.5, 3, 6, and 12 addressed HIV status
disclosure, postpartum depression, social support, and stressful life events. At all follow up visits, S4
collected self-reported ART adherence and treatment side effects.

Perinatal depression assessment

Perinatal depression was assessed at the first antenatal care visit (54 study enrollment), and at
postpartum months 1.5, 3, 6, and 12 with the Edinburgh Postnatal Depression Scale (EPDS) and the
Patient Health Questionnaire-9 (PHQ-9). The EPDS contains 10 questions about depressive symptoms in
the past 7 days, and was designed to detect depression while women are pregnant or postpartum.®
The EPDS omits the physical symptom items featured on other depression screening tools including the
PHQ-9 because pregnant women may experience increased fatigue and appetite or sleep changes due
to pregnancy or having a young infant and not necessarily due to any depression.'®* Anxiety symptoms
may be more prominent in perinatal depression compared to major depression that occurs at other
times in life,’%2 and 3 of the 10 EPDS questions focus on about anxiety symptoms. Each item on the
EPDS is scored from 0 to 3, giving an overall score range of 0 to 30. A previous study validated the EPDS
in Chichewa,® and recommended a score threshold of 6 rather than the typical 13 for a dichotomous
cut-point to indicate probable major perinatal depression (sensitivity: 76.3%, specificity: 74.1%). Thus,
in our analyses, women who scored =6 on the EPDS screened positive for probable perinatal depression.
In a review of EPDS validation studies in Africa, the EPDS performed well as a screening tool for major
depression among perinatal populations.%

The PHQ-9 is a 9-question instrument that assesses depressive symptoms in adults, and asks

about how often each symptom has occurred in the past 2 weeks. Responses to each item range from 0
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(symptom occurred zero days in the past two weeks) to 3 (nearly every day), for an overall score range
of 0 to 27. A score of 10 or more is traditionally used as indicative of major depression, with a score of
5-9 suggestive of mild depression.1%>1% |n the current analyses, a score of 5 or greater on the PHQ-9 was
considered a positive screen for probable perinatal depression. The PHQ-9 was translated and back-
translated in Chichewa and has been used in multiple neighboring countries, however there has not yet
been a validation of the PHQ-9 published in Malawi.107-10°

For either the PHQ-9 or EPDS, prevalent probable depression is defined as screening positive on
the EPDS or PHQ-9 at any given time point during study participation, whereas incident probable
postpartum depression is defined as a positive EPDS or PHQ-9 screen during the postpartum period
among women who were previously classified as not meeting depression criteria. A new postpartum
depression episode in women with a history of depression prior to S4 enroliment will be considered
incident. Continuous EPDS or PHQ-9 scores were not used due to the low overall prevalence of probable
perinatal depression and the heavily skewed distribution of the scores. Any woman scoring 26 on the
EPDS, 25 on the PHQ-9, or who endorsed suicidal ideation was referred to a study clinician and offered a
referral to local mental health services as indicated.

Outcome assessments

In Aim 3, the outcomes of interest center on engagement in care in the postpartum period.
Engagement in HIV care for those who test positive for HIV includes initiating and continuing to take
ART, which requires returning to the clinic regularly to pick up ART medicines. There is not a gold
standard definition, and context-specific definitions are both reasonable and most meaningful.}*° For
the purposes of the Option B+ program, we focus on engagement as defined in two ways that are
meaningful for mothers and infants in the first year after ART initiation: visit attendance through 12
months, and being in care with viral suppression at 12 months post-ART initiation. Twelve months after

initiating ART while pregnant captures whether women remained engaged in HIV care through their
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pregnancies and the early postpartum period. We focus on 12 months post-ART initiation because it
contained the same amount of follow up time for all participants. We examined 12 months postpartum
in a sensitivity analysis because it provides information on whether women had ART coverage during
pregnancy and the majority of the breastfeeding period, and programmatically is the middle of 3 time
points when HIV-exposed infants are tested for the virus and aligns with WHO breastfeeding
recommendations. 112

Engagement is operationalized in the current analyses as HIV care visit attendance because the visits
are when women received their monthly or quarterly supply of ART medicines. The primary outcome
definitions are:

e Visit attendance: participant attended all 8 scheduled visits in the first 12 months post-ART

initiation within 30 days of the appointment date

e HIV viral suppression: in care and <1000 viral copies/mL at 12 months post-ART initiation

Visit attendance is assessed by reviewing the S4 database and whether each scheduled visit was
attended or not according to the above definition. For patients initiating ART in Malawi, standard of care
involves monthly visits through 6 months and visits every 3 months thereafter. Patients receive their
next month(s) supply of ART during these visits. Similarly, pregnant clients are encouraged to attend
monthly antenatal, and then well-child visits at week 6 and months 3 and 9 postpartum. Regular
attendance is important for medication refills and infant care, so returning to clinic within 30 days of the
next scheduled visit was be the primary measure of engagement in care. All participants will have a
result for this outcome (0 = did not attend all 8 visits within 30 days of schedule; 1 = attended all 8
scheduled visits within 30 days of the expected date). Per Malawi National ART Guidelines, if a patient
returns to HIV care after missing scheduled visit(s), she can resume ART!!3; the above retention

definition still holds.
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In a sensitivity analysis, we examined engagement in care through 12 months postpartum, and
used the same “engaged in care” definition of attended all scheduled visits from ART initiation through
the first 12 months postpartum. Women who missed any of their scheduled visits were considered to
be inadequately engaged in care. Scheduled visits were counted as those when a woman was due to
pick up her next supply of ART medicines.

HIV viral suppression at 12 months post-ART initiation was defined as <1000 copies/mL per
Malawi Ministry of Health HIV ART Management Guidelines.!®> Women were considered unsuppressed
if they did not attend their 12 month visit within the 30 day window, or if they attended but had a viral
load >1000 copies/mL. The local standard of care treatment algorithm is based in part on this 1000
copies/mL cut-point. Viral load is an objective measure of ART adherence. Adequate ART adherence
generally results in viral suppression, yet measuring adherence itself is prone to error with methods
such as patient self-report, pill counts, dispensary information, or serum drug levels. 114119

HIV viral load was assessed in the UNC Project-Malawi laboratory from standard venipuncture at
enrollment, delivery, and at months 6 and 12 post-ART initiation with the Abbott m2000rt using the
Abbott HIV-1 Real Time Quantitative Viral Load Assay, with standard protocol. The laboratory is certified
by the ACTG and HPTN network laboratory leadership. Laboratory values were exported to the main S4
study database and linked via the participant’s unique study identification number. All participants who
were virally unsuppressed (21000 copies/mL, per Malawi Ministry of Health guidelines)!'®* were notified
by a study clinician and clinical management followed standard of care. Venipuncture specimens also

permitted CD4 count measurement.

Covariates

Factors potentially associated with current probable antenatal depression were broadly grouped
into demographic, clinical, and psychosocial variables. Demographic variables included age, education

attained, and employment status; clinical variables included death of a previous child, ART history, and
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WHO HIV clinical stage; psychosocial variables included current relationship status, whether the current
pregnancy was intended, HIV status disclosure to partner (among women who had been on ART 26
months), history of verbal or physical intimate partner violence (IPV), and self-reported personal or
family history of depression or anxiety. The self-reported personal history was asked as “Do you have
any past history of depression or anxiety?”, and an analogous question was asked about first-degree
family history. No information was available on clinical diagnoses of psychiatric conditions for
participants or their family.

All potential factors were dichotomized due to sample size and response distribution: age above
versus below the median (29 years); education as finished at least primary school (through Standard 8,
approximately equivalent to 8™ grade) versus less; unemployed versus any employment; relationship
status as currently married versus not; pregnancy intendedness as wanted to become pregnant at that
time versus not; HIV status disclosure as already disclosed to partner versus not; personal and family
history of depression or anxiety as ever versus never; history of previous child death and of IPV as ever
versus never; ART history as ART-naive versus currently on ART; and WHO HIV clinical stage as 1 versus
stages 2-4.

Data Analyses for the Specific Aims

Aim 1: Identify factors associated with probable antenatal depression

Statistical analysis. We used bivariable log binomial regression models to estimate unadjusted
prevalence ratios (PRs) to identify items associated with current probable antenatal depression (EPDS
>6). All items that had a bivariable p-value <0.25 were included in a multivariable model; a higher p-
value threshold was used to retain potentially important variables that may have had confounding.'®
We excluded variables that would have caused extremely sparse cells (n<5) in the multivariable model
regardless of p-value. We evaluated whether any pairs of variables had notable collinearity (OR > 3.0)

and retained the variable with a larger bivariable beta coefficient estimate in any such cases. We
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evaluated collinearity prior to simplifying the full model via manual backward elimination. To estimate
PRs while addressing convergence issues, we used a previously described 2-step modeling process that
first uses a modified Poisson model to generate starting estimates for the second-stage log binomial
model.’?¥"12% For backward elimination, we omitted the variable that had the highest p-value, then re-
ran the simplified model. Variables were eliminated one at a time until each remaining variable had a p-
value of <0.10. As in bivariable models, a higher p-value threshold was chosen to retain variables with
potentially meaningful relationships with probable antenatal depression. A variable indicating whether
the woman was newly initiating ART or had been on ART for 26 months (referent) was retained in the
multivariable model for theoretical differences between the two groups of women. We present adjusted
PRs (aPR) and 95% confidence intervals (Cl) for each variable retained in the final model.

The binary outcome (probable antenatal depression) was modeled as follows:

(Pr(antenatal depression;)) = Bo; + B1X1;+ -+ + BnXni + & with predictor variables X; ... X,
coefficients f ... f,,, and binomially distributed error term €. We only included 6 independent variables
given our sample size and the prevalence of depression so to not over stratify our data.

Handling missing data. We had minimal missing data in the baseline dataset. The following
variables were missing values for participants: WHO clinical stage (n=1 missing); family history of
depression or anxiety (n=2); personal history of depression or anxiety (n=2); previous child died (n=3);
and disclosed HIV status to partner (n=10). A total of 723 women of the 725 were included in the final
multivariable model. Thus, with the small proportion of missing data, we did not use multiple
imputation to address those missing values.

Aim 2: Estimate the prevalence and incidence of perinatal depression through 12 months postpartum

Statistical analyses. Using S4 perinatal depression scores from each available time point, we
quantified probable antenatal and postpartum depression. We estimated the prevalence and incidence

of probable depression using descriptive statistics with an exact 95% confidence intervals (Cl). Perinatal
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depression coding was binary (0 = EPDS score <6; 1 = EPDS 26; and 0 = PHQ-9 <5; 1 = PHQ-9 >5). We
compared participants’ PHQ-9 and EPDS scores to determine how often scores were concordant positive
(PHQ-9 =5 and EPDS 26), concordant negative (PHQ-9 <5 and EPDS <6), or discordant (PHQ-9 >5/EPDS
<6, or EPDS >6/PHQ-9 <5). We calculated Cohen’s kappa statistic, proportions of negative and positive
agreement, and the prevalence and bias adjusted kappa given that the prevalence of positive probable
perinatal depression was very low.?>26 We further categorized each EPDS and PHQ-9 score into no,
mild, moderate, or severe symptoms based on score categories from previous studies®®2” and
compared concordance of EPDS and PHQ-9 scores at a given clinic visit to understand how the symptom
severity endorsed for each instrument aligned. From this comparison, we calculated a kappa statistic
and weighted kappa.l®® The most and least commonly endorsed items on the EPDS and PHQ-9 are noted
as proportions of people who scored >0 on that item. Three women died during postpartum follow-up
and five women withdrew from the study; their completed EPDS and PHQ-9 scores are included, but
they are not in the analysis for the postpartum time points after their deaths or study withdrawal.
Handling missing data. Not all women attended all follow up visits when the depression
guestions were asked. Although loss to follow-up was in the expected range, in order to gain a fuller
understanding of the potential bias introduced by missing data on prevalence estimates, we completed
a sensitivity analysis to estimate the prevalence of probable depression we would have observed with
complete data. There were two broad reasons for missing data: 1) the participant did not come to the
clinic for that visit, or 2) the participant attended the visit but was not asked the PHQ-9 or EPDS
guestions due to an error on the part of the study staff. One reason for the PHQ-9 or EDPS questions
not being asked at an attended visit was an adverse birth outcome (miscarriage, stillbirth, or neonatal
death). All women, regardless of pregnancy outcome, were supposed to be asked the EPDS and PHQ-9

guestions at the same time points. However, operationally the administration of the EPDS and PHQ-9
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was linked to the infant’s week 6 and month 3, 6 and 12 visits; thus, when no infant was present the
depression questions were not asked.

In the sensitivity analysis, we estimated a plausible range of the prevalence of probable
depression we would have observed with complete data. For all scenarios, we assumed that women
who attended clinic with a live infant but were not asked the EPDS/PHQ-9 had a prevalence of probable
perinatal depression comparable to that of women who completed the EPDS/PHQ-9. To account for the
other two groups of missing data (women who attended clinic without a live infant, and women who did
not attend clinic), we considered the following three scenarios of low, intermediate, and high
depression: 1) In the lowest prevalence scenario, we estimated that women who did not attend clinic
had a prevalence of probable depression half that of women who answered the EPDS/PHQ-9 but
women with non-live infants who attended clinic had a prevalence equal to that of women who did have
scores at that visit; 2) In the intermediate prevalence scenario, women who did not attend clinic or
attended but had a non-live infant had a prevalence of probable depression twice as high as women
who answered the EPDS/PHQ-9; and 3) In the highest prevalence scenario, women who did not attend
clinic or attended but had a non-live infant had a prevalence of probable depression five times as high as
women who answered the EPDS/PHQ-9. In our “lowest prevalence” scenario 1, we did not assign a
lower probable depression prevalence to the women who had non-live infants based on previous
literature that suggests pregnancy losses and infant deaths may be associated with increased maternal
depression, 123132

Power, sample size & precision. Precision is important for calculating a clinically meaningful
estimate of prevalence and of incidence for this Aim. With a sample size of 300, there was 80% power
for our estimates to be precise within +2.5-5.7 percentage points with a prevalence and incidence range

from 5-50%.33
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Aim 3: Estimate the association of probable antenatal depression with engagement in care and with
viral suppression

Statistical analyses. In the primary analyses, two separate models were run. The exposure was
defined as an EPDS score 26 on the day of ART initiation, and the two engagement in care outcomes of
interest — visit attendance through 12 months post-ART initiation, and viral suppression — were defined
as dichotomous variables at 12 months post ART-initiation (attended all ART-dispensing visits within 30
days of scheduled date in the first 12 months, and viral load <1000 copies/mL). We used linear binomial
regression models to estimate crude and adjusted risk differences (RD) for visit attendance and
prevalence differences (PD) for viral suppression, each with 95%Cl at 12 months by probable antenatal
depression status.

Our literature review informed the development of directed acyclic graphs (DAGs) representing
each of the exposure-outcome relationships. The DAGs identified the following potential confounders:
depression history, IPV history, marital status, and social support. We used standardized mortality ratio
(SMR) weights with robust variance estimation for the 95% confidence interval to control for the
minimally sufficient set of potential confounders, but did not have a measure of social support. We did
not include any mediators in the models for theoretical reasons.'** SMR adjustment reweights the
unexposed population to resemble the exposed to remove confounding, and produces estimates of the
difference in HIV care engagement outcomes if antenatal depression could be removed from those who
screened positive for the condition.*7138 Qur models yielded estimates of the risk or prevalence
difference of engagement in care defined as visit attendance (RD) and as engaged in care with viral
suppression at 12 months post-ART initiation (PD), while adjusting for potential confounders.

We undertook two secondary analyses using comparable binomial regression models to the main
analysis. In one, we relaxed the definition of visit attendance through 12 months post-ART initiation to
allow women to miss 1 visit out of the 8 scheduled visits (attended >7 visits) and still qualify as having

adequate attendance. In another, we estimated the relationship of probable antenatal depression with
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100% visit attendance through 12 months postpartum, a time interval that coincides with the WHO
breastfeeding recommendation.!!2

We performed two sensitivity analyses to address potential bias from inappropriate selection
into the study and from outcome misclassification. Inappropriate selection into the study sample could
have arisen because some women may have reported being ART-naive at enrollment when in fact they
were already taking ART. In our sample, 28 women had viral loads <400 copies/mL on the date of ART
initiation. While it is possible to have a low viral load in the absence of ART, a recent study from Malawi
showed that over half of participants who said they had not been on ART but had viral loads <400
copies/mL at enrollment were found to have detectable plasma ART drug levels.'® In this first sensitivity
analysis, we repeated our models after excluding these 28 women.

Outcome misclassification may have arisen because we defined all women lost to study care as
out of care and unsuppressed, whereas in fact some of them may have transferred care to another HIV
clinic and remained on ART and suppressed without the study’s knowledge. A study in Malawi found
that 36% of women “lost to follow up” were accessing ART from other clinics not documented in the
available electronic medical record.*® Thus, to account for potential imperfect sensitivity in our outcome
assessment, we calculated the crude risk difference of visit attendance and of viral suppression with
lower sensitivity. For visit attendance, sensitivity was 36% lower per the previous study, and for viral
suppression, sensitivity was 32% lower. We chose 32% lower sensitivity as plausible for viral
suppression if 36% of women who were lost to follow up in our sample were in care elsewhere, and 90%
of those in care were virally suppressed (36%*90%=32%), as was found among our observed
participants. We assumed 100% specificity, meaning no false positives in our outcome assessments.

We conducted all analyses in SAS 9.4.

28



Handling missing data. In primary analyses, those who were lost to follow up and had neither
evidence of ART refills in the electronic medical record system nor documented transfer of care to
another clinic were considered to be virally unsuppressed. We conducted a sensitivity analysis guided by
literature that found 36% of women “lost to follow up” were accessing ART from other clinics not
documented in the available electronic medical record.*® Thus, a notable proportion of women lost to
follow up could have still been on ART and some virally suppressed. We accounted for potential bias in
the sensitivity analysis described above.

Power, sample size & precision. For these calculations, visit attendance is used as the outcome.
We will test the null hypothesis that there is no difference in visit attendance between those with versus
without antenatal depression symptoms. Calculations are based on two-sided hypothesis tests, an alpha
level of 0.05 and a power of 80% (beta=0.20). We present power estimates based on a sample of 300
participants.

Literature from our study sites show that 75% of women will remain in care by 12 months post-
ART initiation.2 A clinically meaningful difference in engagement in care is 20%. We expect attendance
to be lower among women with probable depression. We have between 80-98% power to detect a RD
of 0.20 comparing non-depressed to depressed, depending on the prevalence of antenatal depression
(range: 10-33%). Thus, the study is powered to detect moderate effects, which are plausible based on
prior literature.®

Overall Limitations

Our research results should be interpreted in light of some limitations. The perinatal depression
assessments are screening tools, not diagnostic instruments, which may introduce measurement error.
The EPDS and PHQ-9 were read aloud to participants by study nurses to ensure consistency in
administration in a setting of low literacy among participants. However, some women may have under

reported their symptoms because they did not want to admit them to the nurse. For all chapters,
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variables included in analyses were self-reported, and there could be misclassification on items such as
history of depression or anxiety, history of IPV, pregnancy intendedness, or HIV status disclosure to
partner. With our cross-sectional dataset in the first aim (chapter 4), we report the prevalence of
probable antenatal depression at study enrollment, but cannot make causal inferences about how any
of the considered variables affect incidence and duration of probable antenatal depression. Our sample
size is modest for the second and third aims (chapters 5 and 6) (n=299). While there are additional
potential confounders of the probable antenatal depression-engagement in care relationship that
ideally would have been accounted for (such as social support), data on all potential confounders were
not collected. Given the sample size, including additional covariates in the model in the third aim
(chapter 6) would have potentially introduced extrapolation beyond our data. We conducted sensitivity
analyses as described above where possible to evaluate the degree of potential bias in our main effect
estimates that may have been introduced by mismeasurement, misclassification, or inappropriate

selection into the study.
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Figure 4. Directed acyclic graph (DAG) of probable antenatal depression and visit attendance at HIV
care appointments (AlM 3)
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Figure 5. Directed acyclic graph (DAG) of probable antenatal depression and viral suppression (AIM 3)
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CHAPTER IV: PREVALENCE AND FACTORS ASSOCIATED WITH PROBABLE ANTENATAL DEPRESSION
AMONG WOMEN ENROLLED IN OPTION B+ IN MALAWI

Introduction

Antenatal depression is common worldwide, affecting over one in ten pregnant women.?
Antenatal depression strongly predicts postpartum depression,’ and if untreated, is associated with
poor outcomes for both mothers and infants. For mothers, consequences include impaired functioning,
poor quality of life, or death due to suicide.” Infants born to mothers with untreated antenatal
depression have increased risk of low birth weight,®® preterm birth,2>*° and behavioral difficulties.®

Predictors of antenatal depression include history of depression or trauma, poor social support,
food insecurity, recent stressful life events, intimate partner violence, and unplanned pregnancy.”>808-
8 |n Africa, lack of support and family/marital conflict are associated with poorer mental health, but
evidence regarding sociodemographic and obstetric or medical variables is inconclusive.” Notably,
factors that are unique to or more prominent among HIV positive women, such as disclosure of HIV
status or intimate partner violence, have not been thoroughly addressed.®” Overall, depression may be
more common among persons with HIV than the general population and depression negatively affects
engagement in care, including retention in care, antiretroviral therapy (ART) adherence, and viral
suppression.13295657 The risk factors for antenatal depression among women living with HIV in sub-
Saharan Africa have been underexplored.

Despite the prevalence and consequences of antenatal depression, screening is not routine in
many countries regardless of HIV status, including Malawi. Located in south eastern Africa, Malawi has a
high prevalence of HIV: 12% of women are infected.’ Malawi was the first country to implement the

“Option B+” prevention of maternal to child transmission (PMTCT) of HIV program in efforts to reduce
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the number of perinatal HIV infections. Option B+ is novel because it provides lifelong eligibility for ART
to pregnant and breastfeeding women regardless of their immune status — there are no CD4 count or
AIDS-defining condition criteria for ART eligibility. While Option B+ has increased the number of women
who initiated ART,? retention in HIV care has been suboptimal: approximately 25-30% of women
stopped returning to HIV care within 12 months of initiating ART.1%4414! Antenatal depression may affect
retention in HIV care, yet the prevalence of antenatal depression or its associated factors among women
enrolled in Option B+ is unclear. We describe here the prevalence of and factors associated with
probable antenatal depression among pregnant women enrolled in Option B+ HIV care in Malawi.
Materials and Methods

Study setting and population

Data are cross-sectional from baseline interviews conducted in 2015-2016 for an observational
cohort study (“Safety, Suppression, Second-line, Survival - S4”, ClinicalTrials.gov identifier:
NCT02249962) at the Bwaila Family Health Unit, the busiest government antenatal clinic in Lilongwe,
Malawi, with over 15,000 deliveries annually. S4’s primary objectives are to evaluate the long-term
safety and efficacy of Option B+. All women presenting for antenatal care were offered HIV testing with
two rapid tests (Alere Determine™ and Unigold™) per the Malawi standard of care for opt-out HIV
testing. Women who tested positive or were known to be HIV positive at their first antenatal care visit
were approached to enroll in the S4 study. More women were available for recruitment than S4 could
enroll, so nurses approached as many women with an HIV diagnosis as possible each day to describe
what participation in S4 would entail, and referred interested women who could not be seen on the
same day to return on a subsequent day. Women who chose not to participate or were ineligible
received routine antenatal and HIV care through the government clinic.

Women considered eligible for the study were pregnant, at least age 18 years (or 16-17 years

and married), planned to give birth in Lilongwe, and able to provide informed consent. S4 study nurses
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interviewed participants on the day of their first antenatal care visit in rooms adjacent to the antenatal
clinic; all interviews were conducted in Chichewa, the predominant local language, with interview guides
that had been translated and back-translated by certified professional Chichewa and English speakers.
Most women initiating ART (tenofovir/lamivudine/efavirenz) were newly diagnosed, but a small portion
had a previous positive HIV test but had not yet started ART. Our analyses include women who at the
time of study enrollment, were initiating ART through Malawi’s Option B+ program, and those who had
been on tenofovir/lamivudine/efavirenz ART for at least 6 months. While an important group, women
who had been on ART less than 6 months were not invited to enroll because the parent study was
evaluating women for potential need to switch to second line ART, which is only done among women
with at least 6 months on ART.
Measures

Outcome. Current probable antenatal depression was evaluated with the Edinburgh Postnatal
Depression Scale (EPDS). The EPDS is a 10-question instrument designed to identify symptoms of
depression among women who are pregnant or postpartum.'® The EPDS omits physical symptom items
featured on other depression screening tools because pregnant women may experience increased
fatigue and appetite changes due to pregnancy and not necessarily their depression.* Additionally, the
EPDS features three items about anxiety symptoms, which can be particularly prominent during the
perinatal period.'%* Scores range from 0 to 30. The EPDS has been translated, back translated, and
validated in Chichewa.® Although typically a threshold of 13 on the EPDS is used to indicate likely major
depression, the Malawian validation study recommended a threshold of 6, which had a sensitivity of
76.3% and specificity of 74.1%.1 Thus, we considered women who scored =6 on the EPDS to screen
positive for current probable antenatal depression.

Potential predictors. We evaluated demographic, clinical, and psychosocial factors potentially

associated with current probable antenatal depression. Demographic variables included age, education
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attained, and employment status; clinical variables included death of a previous child, ART history, and
WHO HIV clinical stage; psychosocial variables included current relationship status, whether the current
pregnancy was intended, HIV status disclosure to partner (among women who had been on ART 26
months), history of verbal or physical intimate partner violence (IPV), and either self-reported personal
or family history of depression or anxiety. The self-reported personal history was asked as “Do you have
any past history of depression or anxiety?”, and an analogous question was asked about first-degree
family history. No information was available on clinical diagnoses of psychiatric conditions for
participants or their family.

All potential factors were dichotomized: age above versus below the median (29 years);
education as finished at least primary school (through Standard 8) versus less; unemployed versus any
employment; relationship status as currently married versus not; pregnancy intendedness as wanted to
become pregnant at that time versus not; HIV status disclosure as already disclosed to partner versus
not; personal and family history of depression or anxiety as ever versus never; history of previous child
death and of IPV as ever versus never; ART history as ART-naive versus currently on ART; and WHO HIV
clinical stage as 1 versus stages 2-4.

Statistical analysis

We used bivariable log binomial regression models to estimate unadjusted prevalence ratios
(PRs) to identify items associated with current probable antenatal depression (EPDS 26). All items that
had a bivariable p-value <0.25 were included in a multivariable model; a higher p-value threshold was
used to retain potentially important variables that may have had confounding.’?® We excluded variables
that would have caused extremely sparse cells (n<5) in the multivariable model regardless of p-value.
We evaluated whether any pairs of variables had notable collinearity (OR > 3.0) and retained the
variable with a larger bivariable beta coefficient estimate in any such cases. We evaluated collinearity

prior to simplifying the full model via manual backward elimination. To estimate PRs while addressing
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convergence issues, we used a previously described 2-step modeling process that first uses a modified
Poisson model to generate starting estimates for the second-stage log binomial model.}?"123 For
backward elimination, we omitted the variable that had the highest p-value, then re-ran the simplified
model. Variables were eliminated one at a time until each remaining variable had a p-value of <0.10. As
in bivariable models, a higher p-value threshold was chosen to retain variables with potentially
meaningful relationships with probable antenatal depression. A variable indicating whether the woman
was newly initiating ART or had been on ART for 26 months (referent) was retained in the multivariable
model for theoretical differences between the two groups of women that may not have been captured
in other variables in our dataset. We present adjusted PRs (aPR) and 95% confidence intervals (Cl) for
each variable retained in the final model.

All analyses were conducted in SAS version 9.4 (SAS Institute, Cary, NC, USA).

Ethical approval: Both the University of North Carolina at Chapel Hill institutional review board
and the Malawi National Health Sciences Research Committee approved the S4 study. Any woman
scoring 26 on the EPDS or who endorsed suicidal ideation was counseled by a study clinician and offered
a referral to local mental health services.

Results

Between May 2015 and December 2016, 22,415 women presented to the Bwaila antenatal clinic
for an initial visit; most women (93%, n=20,838) received an HIV test through the standard of care opt-
out testing, with 6.2% (n=1,294) testing positive, and another 6.1% (n=1,347) already known to have HIV
and on ART. If approached by an S4 study nurse, 59% of women newly initiating ART and 57% of women
who had been on ART for 26 months enrolled in the study. Overall, a total of 725 pregnant women with
HIV enrolled in the S4 study during the time period; n=299 women initiated ART through Option B+ and

n=426 women had been on ART for =6 months.
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Participants’ median age was 29 years (interquartile range (IQR) 24-33), and women presented
at a median 22 weeks gestation (IQR 18-26) (Table 3). Most women were married (90%), unemployed
(62%), and reported that their current pregnancy was unintended (68%). Half had completed primary
school or more (53%), 17% reported ever experiencing IPV, and 12% had a WHO HIV clinical stage >2.
Many participants self-reported a history of depression or anxiety: 46% had a personal history and 20%
had a family history.

Overall, 9.5% (95%Cl 7.5-11.9%) (n=69) of women screened positive for depression, with EPDS
scores distributed as shown in Figure 6 (mean score 1.5 (SD 2.8)). By pregnancy trimester, 12.8% (5/39),
8.7% (46/528), and 11.4% (18/158) screened positive in the first, second, and third trimester of
pregnancy, respectively. The prevalence of probable antenatal depression among women newly
initiating ART (10.0%) and those who had been on ART =6 months (9.1%) was similar in bivariable
analyses. Unmarried women had the highest prevalence of probable antenatal depression (18.3%),
whereas women without a personal history of depression or anxiety had the lowest prevalence (5.6%).

In bivariable analyses, the prevalence of probable antenatal depression was higher among
women who were employed (PR 1.67; 95% Cl 1.03-2.52), unmarried (2.14; Cl 1.23-3.71), had a personal
history of depression or anxiety (2.56; Cl 1.58-4.15), had a family history of depression or anxiety (2.06;
Cl 1.30-3.29), had ever experienced IPV (2.08; Cl 1.29-3.35), had not intended the current pregnancy
(2.00; CI 1.12-3.58), and had an advanced WHO HIV clinical stage (1.50; Cl 0.84-2.69) (p <0.25). The
initial multivariable model contained a variable for ART status (newly initiating versus been on ART for
26 months), plus each variable from the bivariable models with p <0.25 except for family history of
depression or anxiety due to collinearity with participant history of depression or anxiety. In the final
multivariable model (p<0.10), women who had a personal history of depression or anxiety (adjusted PR
[aPR] 2.42; Cl1 1.48-3.95) or had ever experienced IPV (1.77; Cl 1.11-2.81) were more likely to screen

positive for current depression. Being employed (1.56; Cl 1.00-2.44), unmarried (1.66; Cl 0.97-2.84), or
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having not intended their current pregnancy (1.78; Cl 0.99-3.21) were associated with probable
antenatal depression but had confidence intervals that included the null. While a less precise estimate,
women newly initiating ART were more likely to have probable antenatal depression than women who
had been on ART for 26 months (1.39; Cl 0.88-2.18).
Discussion and Conclusions

In this study of pregnant women living with HIV enrolled in Malawi’s Option B+ ART program, we
estimated the prevalence of and identified factors associated with probable antenatal depression. About
10% of participants screened positive for current probable depression during the antenatal period.
Compared to other maternal morbidity conditions during pregnancy, only anemia and HIV infection are
more prevalent in Malawi.*?

In other sub-Saharan African countries, antenatal depression prevalence estimates range from
8.3% ° to 48.7%,’® with an estimated 10.7% among antenatal Malawian women.'** Among pregnant
women with HIV, estimates range from 7.7% ”’ to 55.0%,’® with a weighted mean prevalence of over
20%.2! The significant range of prevalence estimates could be due to heterogeneity of depression
assessment methods used (screening tool versus diagnostic, self-report versus clinician interview),
variability in timing of depression assessment during pregnancy, and cultural differences in depressive
symptom expression. Our estimate that nearly 1 in 10 pregnant women with HIV suffer from probable
antenatal depression approximates the weighted average of 11.3% (95%Cl 9.5-13.1%) estimated in a
systematic review of studies in Africa that did not stratify by participants’ HIV status.”* Some studies

13,457,144 \whereas others

have found that persons living with HIV have higher prevalence of depression,
have shown a comparable burden of depression among those living with and without HIV 80143145
Our participants, pregnant women with HIV enrolled in Malawi’s Option B+ program, exhibited

similar factors associated with current probable antenatal depression as those documented in previous

71,85,146 history Of |PV,71’76’84'85’143’147’148 unintended

studies: history of depression or anxiety,
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pregnancy,’t7684146-149 and being unmarried.”*758414% About half of participants self-reported a history
of depression or anxiety. While the reported depression or anxiety was not necessarily clinically
diagnosed, the information serves as a marker of notable past stress, though participants with current
depression may have had recall bias that led to over-reporting a history of depression or anxiety.
Women in low resource settings appear to be at increased risk of depression given structural challenges
such as food insecurity, unemployment, and gender-based violence, yet evidence has been inconsistent.
150 Age and having had a previous child die were not significantly associated with current probable
antenatal depression among participants.

The psychosocial factors that were significantly associated with probable antenatal depression
in our sample — IPV, unintended pregnancy, and being unmarried — could be indicators of a less stable
social situation or having lower social support. IPV has been linked with depression in both resource-rich

151152 and especially in the context of the perinatal period.’® Unintended

and resource-poor settings,
pregnancy could be an acute stressor that contributes to depression.8* Only one-third of our participants
intended their current pregnancy compared to 60% of respondents in the 2015 Malawi Demographic
Health Survey.! Becoming pregnant while unmarried is not socially desirable in Malawian culture.
However, similar proportions of married and unmarried participants endorsed having an unintended
pregnancy, which suggests that marital status has an association with probable depression that goes
beyond pregnancy intent. Low social support has been associated with antenatal depression in Malawi;
our data lacked a social support measure at baseline, which could have shed light on social support
directly.’® While we cannot determine the directionality between psychosocial factors and probable
depression, our data highlight that some pregnant Malawian women with HIV experience probable

antenatal depression in conjunction with potentially stressful social situations indicative of instability or

low social support.
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We considered HIV status disclosure to the participant’s sexual partner among women who had
been on ART 26 months. Women who had not disclosed their status had a prevalence of probable
antenatal depression about twice that among women who had disclosed, but did not reach statistical
significance. The positive association between HIV status non-disclosure and probable antenatal
depression could also be a marker of relationship instability and lack of social support from the
partner.>®
For theoretical reasons, we retained the variable for ART initiation status in our multivariable
model to distinguish women who had been on ART from those who were initiating ART that day. Most
women who were initiating ART on the day of their first antenatal visit (study enrollment) were newly
diagnosed with HIV. As such, newly diagnosed women had not yet had the opportunity to fully process
their HIV diagnosis or disclose their status to anyone because it is uncommon for male partners or other
family members to accompany women to their antenatal visits. Newly diaghosed women may have had
slightly higher EPDS scores in part due to the diagnosis. In the multivariable model, initiating ART was
positively associated with probable antenatal depression, although the confidence interval for the
adjusted PR includes the null. It is plausible that women who demonstrated longer-term engagement in
HIV care had a lower prevalence of probable antenatal depression because women with probable
antenatal depression may be less adherent to their ART.>® Women who had trouble adhering to ART,
due to depression or otherwise, would not have met the study criterion for enroliment to the group of
women who had been on ART 26 months.

Two indicators of socioeconomic status, education and employment, had dissimilar relationships
with probable antenatal depression in bivariable models: education was not associated with depression,
yet having any sort of employment was positively associated with depression. In the final multivariable

model, women who were employed had an adjusted prevalence for probable antenatal depression that
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was 1.5 times as high as for unemployed women. It is possible that being employed was a stressor
rather than representative of socioeconomic resources.

Our results have some limitations. With our cross-sectional dataset, we report the prevalence of
probable antenatal depression at study enrollment, but cannot make causal inferences about how any
of the considered variables affect incidence and duration of probable antenatal depression. Our data do
not show whether probable antenatal depression was incident during pregnancy or preceded the
pregnancy. The EPDS is a screening tool, and does not diagnose antenatal depression. While our cut-
point of 26 based on the validation study'® demonstrated reasonable sensitivity and specificity, it is
possible that some participants were falsely categorized as screening positive or negative for probable
antenatal depression. Altering the cut-point would result in a different prevalence estimate. Applying
the reported range of cut-points in the validation article (24 to 213) in our sample yields prevalence
estimates of 17% and 0.8%, respectively.’®

All variables included in analyses were self-reported, and there could be misclassification on
items such as history of depression or anxiety, history of IPV, pregnancy intendedness, or HIV status
disclosure to partner. We had no information about recent stressful life events, validated social support
metrics, HIV-related stigma, or food insecurity that may have contributed to probable antenatal
depression.® The S4 study enrolled as many women as possible, but could not enroll all interested
women. Some women refused participation due to lack of time, interest, or permission from their male
partner. Women who suffered from severe depressive symptoms may have been less likely to
participate in the S4 study.

In Malawi, women are not screened antenatally for depression, regardless of HIV status.*>1!
Early recognition of antenatal depression among women living with HIV is imperative given that some
women with antenatal depression may not follow through with optimal ART care,®® and could benefit

from prompt depression treatment. Similarly, screening for psychosocial stressors such as IPV, social
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support, and HIV-related stigma could be helpful. Moreover, efavirenz, a drug commonly in first-line ART
regimens, has been linked with neuropsychiatric side effects including depression.’>® Thus, ART
prescribing practices and symptom monitoring may need revision to avoid potential exacerbation of
psychiatric symptoms among women with underlying depression. Good coverage for antenatal
depression screening could be feasible given that >95% of Malawian women attend at least one
antenatal visit.! Quantifying the cost effectiveness of depression screening and treatment would be
useful for programmatic planning in Option B+.

In conclusion, our estimate of current probable antenatal depression prevalence among women
enrolled in Option B+ provides evidence that Malawian women living with HIV bear a substantial burden
of probable antenatal depression, comparable to the prevalence observed in other global regions.

Integrating depression screening into routine HIV care such as Option B+ should be considered.
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Table 3. Participant characteristics (n=725)

Characteristic at enrollment Median (IQR) Total N (%)
Age in years 29 (24-33)
Weeks gestation 22 (18-26)
Marital status
Currently married 654 (90)
Not currently married 71(10)
Education attained
None/some primary 340 (47)
Finished at least primary 385 (53)
Employment status
Unemployed 452 (62)
Employed 273 (38)
Current pregnancy intendedness
Intended 230 (32)
Not intended 495 (68)
Ever experienced IPV
No 599 (83)
Yes 126 (17)
Disclosed HIV status to partner*
No 36 (8)
Yes 389 (92)
Participant history of depression or anxiety
No 394 (54)
Yes 329 (46)
Family history of depression or anxiety
No 582 (80)
Yes 141 (20)
Previous child died
No 543 (75)
Yes 179 (25)
WHO HIV Clinical Stage |
Stage | 635 (88)
Stage II-IV 89 (12)
ART initiation status
Newly initiating ART 299 (41)
On ART for 26 months 426 (59)

*Disclosure of HIV status to partner only listed among women who had been on ART for 26 months
because some women who were newly initiating ART were diagnosed with HIV the day of the interview
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Figure 6. Histogram of EPDS scores at first antenatal care visit with reference line for positive
depression cut-point (EPDS score 26)
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Table 4. Probable antenatal depression prevalence and prevalence ratios (unadjusted, and adjusted

(aPR)) according to participant characteristics

Variable Prevalence (%) PR (95%Cl) aPR (95%Cl)
EPDS 26

Marital status

Currently married 8.6 1.00 1.00

Not currently married 18.3 2.14 (1.23-3.71) 1.66(0.97-2.84)
Education

None/some primary 9.4 1.00

Finished at least primary 9.6 1.02 (0.65-1.60) -
Employment status

Unemployed 7.7 1.00 1.00

Employed 12.5 1.61(1.03-2.52) 1.56 (1.00-2.44)
Current pregnancy intendedness

Intended 5.7 1.00 1.00

Not intended 11.3 2.00(1.12-3.58) 1.78(0.99-3.21)
Ever experienced IPV

No 8.0 1.00 1.00

Yes 16.7 2.08 (1.29-3.35) 1.77(1.11-2.81)
Disclosed HIV status to partner*®

No 16.7 1.00

Yes 8.5 0.51(0.23-1.13) -
Participant history of depression or
anxiety

No 5.6 1.00 1.00

Yes 14.3 2.56 (1.58-4.15) 2.42(1.48-3.95)
Family history of depression or anxiety

No 7.9 1.00

Yes 16.3 2.06 (1.30-3.29) -
Previous child died

No 8.8 1.00

Yes 10.6 1.20 (0.73-1.99) -
WHO HIV Clinical Stage

I 9.0 1.00

-1V 13.5 1.50 (0.84-2.69) -
ART initiation status

On ART for 26 months 9.1 1.00 1.00

Newly initiating ART 10.0 1.10(0.70-1.72) 1.39(0.88-2.18)

*Disclosure of HIV status to partner only listed among women who had been on ART for 26 months
because some women who were newly initiating ART were diagnosed with HIV the day of the interview

46



CHAPTER V: PREVALENCE AND INCIDENCE OF PROBABLE PERINATAL DEPRESSION AMONG WOMEN
ENROLLED IN OPTION B+ ANTENATAL HIV CARE IN MALAWI

Introduction
Perinatal depression, defined as depression which occurs during pregnancy or the first 12
months postpartum, is common, affecting at least one in ten women.'? When untreated, perinatal
depression can lead to poor outcomes for both mothers and infants. Mothers may experience poor
quality of life, impaired functioning, less responsivity and sensitivity to their infants, and death due to
suicide.” Infants of mothers with untreated perinatal depression experience increased risk of low birth

92,93

weight,® preterm birth,3°° behavioral difficulties,® malnutrition,®® social interaction difficulties,*>*3 and

insecure attachment and colic.?*°®

Currently, screening for perinatal depression is not conducted systematically during antenatal,
postpartum, or well-child care appointments in most countries in sub-Saharan Africa. Prevalence
estimates of perinatal depression in sub-Saharan Africa are higher than most global estimates: in the
general population, the estimated prevalence is 11% antenatally and 18% postpartum, and among
women living with HIV, approximately 23% suffer symptoms in the antenatal and in the postpartum
periods.2>’* Early recognition of perinatal depression among HIV-positive women is imperative given
that some women with perinatal depression may not follow through with optimal ART care,® and could
benefit from mental health treatment.

Malawi, a country in south eastern Africa, has been a leader in the treatment as prevention
model of HIV care, particularly through the “Option B+” antiretroviral treatment (ART) program for

pregnant and postpartum women.>® The Option B+ model of perinatal HIV care was endorsed as a

WHO policy in 2013, and many countries in sub-Saharan Africa have adopted Option B+.1°” Despite the
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rapid scale-up of Option B+ for pregnant and postpartum women, perinatal depression has not been
assessed longitudinally where Option B+ is active. Implementing systematic screening for perinatal
depression in Option B+ HIV care would require data on when during the perinatal period women suffer
from the condition.

In the current paper, we estimate the prevalence and incidence of probable perinatal
depression through 12 months postpartum among women initiating HIV antiretroviral therapy through
the Option B+ program in Malawi. We identify the most commonly reported depression symptoms,
consider the influence of missing data on our estimates, and explore factors that might affect
measurement of depression severity in this context.

Methods
Study setting and population

Participants were recruited from a government antenatal clinic in Lilongwe, Malawi in 2015-
2016. Per the Malawi standard of care for opt-out HIV testing, all women who sought antenatal care
were offered HIV testing with two rapid tests (Alere Determine™ and Unigold™). Pregnant women who
tested positive for HIV and initiated antiretroviral therapy (tenofovir/lamivudine/efavirenz) through the
Option B+ prevention of maternal to child transmission of HIV program were invited to enroll in a cohort
study (ClinicalTrials.gov identifier: NCT02249962). All participants were at least age 18 years (or 16-17
years and married), planned to give birth in Lilongwe, and provided informed consent. Study nurses
conducted all interviews in Chichewa, the predominant local language. All depression assessments were
conducted by study nurses aloud because a significant portion of study participants had limited literacy.
Most participants were newly diagnosed with HIV; a small portion had a previous positive HIV test but
had not yet started ART. Study interviews assessing probable depression occurred at enroliment

(antenatal), and at week 6 and months 3, 6, and 12 postpartum.
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Measures

At each time point, participants’ depression severity was evaluated with the Edinburgh
Postnatal Depression Scale (EPDS) and the Patient Health Questionnaire-9 (PHQ-9). The EPDS contains
10 questions about depressive symptoms in the past 7 days, and was designed to detect depression
while women are pregnant or postpartum.11%! Anxiety symptoms may be more prominent in perinatal
depression compared to major depression that occurs at other times in life,’%2 and the EPDS contains
three questions about anxiety symptoms. Each item on the EPDS is scored from 0 to 3, giving an overall

103 and recommended a score

score range of 0 to 30. A previous study validated the EPDS in Chichewa,
threshold of 6 rather than the typical 13 for a dichotomous cut-point to indicate probable depression
(sensitivity: 76.3%, specificity: 74.1%). Thus, in our analyses, women who scored 26 on the EPDS
screened positive for probable depression.

The PHQ-9 is a 9-question instrument that assesses depression in adults, and asks about how
often each symptom has occurred in the past 2 weeks. Responses to each item range from 0 (symptom
occurred zero days in the past two weeks) to 3 (nearly every day), for an overall score range of 0 to 27. A
score of 10 or more is traditionally used as indicative of major depression that requires treatment, with
a score of 5-9 suggestive of mild depression.1>1% |n the current analyses, a score of 5 or greater on the
PHQ-9 was considered a positive screen for probable depression to be consistent with the lower
threshold used for the EPDS. The PHQ-9 was translated and back-translated in Chichewa and has been
used in multiple neighboring countries, but to date, no validation study of the PHQ-9 has been published
in Malawi.'%”"1% prevalent probable depression was defined as screening positive on the EPDS or PHQ-9
at any given time point during study participation, whereas incident postpartum depression was defined

as a positive EPDS or PHQ-9 screen during the postpartum period among women who were previously

classified as not meeting depression criteria during the antenatal period. Any woman scoring 26 on the
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EPDS, 25 on the PHQ-9, or who endorsed suicidal ideation was counseled by a study provider and
offered a referral to local mental health services.

At enrollment, participants were asked whether they had ever experienced verbal or physical
intimate partner violence (IPV), or if they or their immediate family members had a history of
depression or anxiety. The self-reported personal history of depression or anxiety was asked as “Do you
have any past history of depression or anxiety?”, and an analogous question was asked about family
history. No information was available on actual clinical diagnoses of psychiatric conditions for
participants or their family members.

Statistical analysis

We present the raw prevalence and incidence proportions for each time period for the PHQ-9
and EPDS with an exact 95%Cl. We compared participants’ PHQ-9 and EPDS scores to determine how
often scores were concordant positive (PHQ-9 25 and EPDS >6), concordant negative (PHQ-9 <5 and
EPDS <6), or discordant (PHQ-9 >5/EPDS <6, or EPDS >6/PHQ-9 <5). We calculated Cohen’s kappa
statistic, proportions of negative and positive agreement, and the prevalence and bias adjusted kappa
given that the prevalence of positive probable depression was very low.1?>126 We further categorized
each EPDS and PHQ-9 score into no, mild, moderate, or severe symptoms based on score categories
from previous studies,'®®!?” and compared concordance of EPDS and PHQ-9 scores at a given clinic visit
to understand how the symptom severity endorsed for each instrument aligned. From this comparison,
we calculated a kappa statistic and weighted kappa.”® The most and least commonly endorsed items on
the EPDS and PHQ-9 are noted as proportions of people who scored >0 on that item. Three women died
during postpartum follow-up and five women withdrew from the study; their completed EPDS and PHQ-
9 scores are included, but they are not in the analysis for the postpartum time points after their deaths

or study withdrawal.
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Sensitivity analysis

Although loss to follow-up was in the expected range, in order to gain a fuller understanding of
the potential bias introduced by missing data on prevalence estimates, we completed a sensitivity
analysis to estimate the prevalence of probable depression we would have observed with complete
data. There were two broad reasons for missing data: 1) the participant did not come to the clinic during
that study protocol defined visit window, or 2) the participant attended the visit but was not asked the
PHQ-9 or EPDS questions due to an error on the part of the study staff. One common reason for the
PHQ-9 or EPDS questions not being asked at an attended visit was an adverse birth outcome
(miscarriage, stillbirth, or neonatal death). All women, regardless of pregnancy outcome, were supposed
to be asked the EPDS and PHQ-9 questions at the same time points. However, operationally the
administration of the EPDS and PHQ-9 was linked to the infant’s week 6 and month 3, 6 and 12 visits;
thus, when no infant was present the depression questions were not asked.

In the sensitivity analysis, we estimated the plausible range of probable postpartum depression
prevalence we would have observed with complete data. For all scenarios, we assumed that the
prevalence of probable postpartum depression among women who attended clinic with a live infant but
were not asked the EPDS/PHQ-9 was the same as the observed prevalence among women who
completed the EPDS/PHQ-9. To account for the other two groups of missing data (women who attended
clinic without a live infant, and women who did not attend clinic), we considered the following three
scenarios of low, intermediate, and high depression: 1) In the lowest prevalence scenario, we estimated
that women who did not attend clinic had a prevalence of probable depression half that of women who
answered the EPDS/PHQ-9 but women with non-live infants who attended clinic had a prevalence equal
to that of women who did have scores at that visit; 2) In the intermediate prevalence scenario, women
who did not attend clinic or attended but had a non-live infant had a prevalence of probable depression

twice as high as women who answered the EPDS/PHQ-9; and 3) In the highest prevalence scenario,
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women who did not attend clinic or attended but had a non-live infant had a prevalence of probable
depression five times as high as women who answered the EPDS/PHQ-9. In our “lowest prevalence”
scenario 1, we did not assign a lower probable depression prevalence to the women who had non-live
infants based on previous literature that suggests pregnancy losses and infant deaths may be associated
with increased maternal depression.??"*32 Three women died during postpartum follow-up and five
women withdrew from the study; their completed EPDS and PHQ-9 scores are included, but they are not
in the analysis for the postpartum time points after their deaths or study withdrawal.

All analyses were conducted in SAS version 9.4 (SAS Institute, Cary, NC, USA).

Ethical approval: Both the University of North Carolina at Chapel Hill institutional review board
and the Malawi National Health Sciences Research Committee approved the S4 study.

Results

From May 2015 to June 2016, 299 pregnant women living with HIV were enrolled and initiated
ART. Participants had a median age of 26 years (IQR 22-30 years) and presented to antenatal care at a
median gestational age of 22 weeks (IQR 18-26 weeks) (Table 5). Most women (94%, n=282) enrolled
with a WHO clinical stage of HIV of 1, and 6% (n=17) had stage 2 or 3. Many women (38%, n=115) self-
reported a history of depression or anxiety, and 16% (n=47) of women reported a family history of
depression or anxiety. One-fifth of participants (19%, n=57) reported ever experiencing physical or
verbal intimate partner violence.
Prevalence and incidence of probable perinatal depression

The prevalence of probable perinatal depression at each time point was similar between the
EPDS and PHQ-9 (Table 6 and Figure 7). At antenatal enrollment, 10% (95%Cl 7-14%) (n=30) of women
screened positive on the EPDS and 13% (Cl 9-17%) (n=38) on the PHQ-9. Postpartum, using the EPDS,
the prevalence of probable postpartum depression was 2% (Cl 1-6%) (n=4) at 6 weeks, 1% (Cl 0-4%)

(n=2) at 3 months, 3% (Cl 1-7%) (n=7) at 6 months, and 6% (Cl 3-10%) (n=12) at 12 months. Postpartum
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prevalence using the PHQ-9 was 2% (Cl 0-5%) (n=3), 2% (0-4%) (n=3), 2% (Cl 1-5%) (n=5), and 3% (CI 1-
7%) (n=7) at the same time points. Scores on both the EPDS and PHQ-9 were lower at all postpartum
time points than at enrollment (antenatal).

Few women had incident probable postpartum depression (EPDS or PHQ-9 scores above the
threshold following scores below the threshold at previous time points). For the EPDS, 16 participants
had incident probable postpartum depression: 2.5% (n=4) at week 6, 0% at month 3, 2.6% (n=5) at
month 6, and 3.8% (n=7) at month 12 (Figure 8). Estimated incidence was similar with the PHQ-9: 1.3%
(n=2) at week 6, 0.6% (n=1) at month 3, 2.2% (n=4) at month 6, and 2.8% (n=5) at month 12.

All participants had EPDS and PHQ-9 scores at enroliment, but only 66% (n=793 of 1196) of
expected postpartum EPDS and PHQ-9 scores were collected (range: 58% at postpartum week 6 to 72%
at postpartum month 6). At each postpartum time point, approximately one in six participants (17%)
was missing depression scores because the woman did not attend clinic. Ten percent of participants
attended clinic but were not asked the EPDS or PHQ-9, and 6% attended clinic but were not asked
because the infant was not alive due to miscarriage, stillbirth, or neonatal death. In the “lowest
prevalence” scenario of our sensitivity analysis, the point prevalence of probable postpartum depression
ranged from 1.0% to 5.1% on the EPDS, and 1.4% to 3.0% on the PHQ-9 (Figure 9). In our “intermediate
prevalence” scenario, the point prevalence of probable postpartum depression ranged from 1.3% to
7.0% on the EPDS and 1.9% to 4.1% on the PHQ-9 across the postpartum period. Our “highest
prevalence” scenario yielded an EPDS prevalence range of 1.9-11.1% and PHQ-9 range of 2.9-6.5%
across the postpartum period.

Agreement between the EPDS and PHQ-9

The EPDS and PHQ-9 scores had high concordance when using the dichotomous cut-points:
92.6% had concordant negative scores, and 2.7% had concordant positive scores. Of those with

discordant scores, 2.3% of participants had an EPDS score 26 but a PHQ-9 score <5, and 2.4% had a PHQ-
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9 score 25 but an EPDS score <6. The Cohen’s kappa statistic was 0.52, and the prevalence and bias
adjusted kappa was 0.91. The proportion of negative agreement across assessments was 0.98, whereas
the proportion of positive agreement was 0.54. Comparing categories of depressive symptom severity
(none, mild, moderate, severe) between the EPDS & PHQ-9, 80% of participants had concordant scores
(Table 7). About 10% of participants endorsed no symptoms on the EPDS but endorsed mild symptoms
on the PHQ-9, and about 7% of participants endorsed mild symptoms on the EPDS but endorsed no
symptoms on the PHQ-9. The Cohen’s kappa statistic was 0.45, and the weighted kappa was 0.53.

Commonly endorsed depressive symptoms

The most frequently endorsed items on the EPDS were “things have been getting on top of me,”
which 9.1% (n=99) of participants cited, and feeling sad or miserable (8.8%, n=96) (Table 8). The least
common symptom was thoughts of self-harm (1.3%, n=14). Three items on the EPDS measure anxiety
symptoms (items 3, 4, and 5), which were endorsed by 7.0%, 3.5% and 2.5% of participants,
respectively. On the PHQ-9, the most commonly endorsed symptom was depressed mood (11.5%,
n=126), with the somatic symptoms of fatigue, change in appetite, or sleep disturbances the next most
common (10.0%, 9.9%, and 8.2%, respectively). The least frequently endorsed item on the PHQ-9 was
psychomotor agitation (1.9%, n=21), and 2.4% (n=26) of participants endorsed thoughts of being better
off dead or suicidal ideation.

Discussion

Our study measured probable perinatal depression on the EPDS and PHQ-9 during the antenatal
and 12-month postpartum period among women living with HIV in Malawi who enrolled in the Option
B+ ART program. We estimated about one in ten women suffered from probable depression antenatally,
while only about 1-6% of women met criteria postpartum.

Overall, our antenatal and postpartum prevalence estimates for probable depression were

lower than expected based on prior literature. Our estimate of 10-13% probable antenatal depression
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prevalence fell at the low end of the range of prior estimates from other sub-Saharan African countries
(8.3-48.7%),7>7° and below a prevalence estimate among women living with HIV in Africa (23.4%).% For
probable postpartum depression, our prevalence estimates (2-5%) were lower than the estimated 22.5%
prevalence among women living with HIV in sub-Saharan Africa,?! even in a sensitivity analysis with a
potentially strong assumption that participants who were lost to follow up or who had an adverse birth
outcome had a prevalence of probable depression five times as high as the participants who answered
the EPDS and PHQ-9 questions at a postpartum time point. At the time of depression assessment among
women living with HIV in prior studies, some were naive to ART while others had been on ART. Multiple
possibilities exist to explain our estimates. Our participants might have been particularly optimistic and
resilient, given that they were women who agreed to enroll in a study despite recently receiving an HIV
diagnosis and confirmation that they were pregnant — a potentially complicated time for social and
health reasons. We do not have attitudinal data to compare the women who agreed to participate in
our study and those who refused participation but were eligible.

The low prevalence and incidence of perinatal depression, particularly postpartum, must be
interpreted in light of the instruments (both screening tools) and the context. Screening tools have
imperfect sensitivity and specificity, even if validated in the local language. The EPDS and the PHQ-9 may
not be adequately capturing the burden of probable perinatal depression in our population due to
imperfect translation of words or concepts into the Chichewa versions. “Depression” itself may mean
something different to women in Malawi, and may manifest in ways outside of the scope of the EPDS or
PHQ-9. Not all of our participants were fully literate. All study staff read the EPDS and PHQ-9 questions
aloud to the participants and recorded their answers, but the questions and differentiating between
answer choices might have been confusing to participants. In a similar setting in Uganda, the

performance of a clinician-administered PHQ-9 was high.'>® Cognitive interviews on women’s
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comprehension of the questions on the EPDS and PHQ-9, and on the concept of depression would be
particularly informative.

In our context, fewer women screened positive for probable depression postpartum than
antenatally, yet many women endorsed situations indicative of psychosocial vulnerability, such as
personal or family history of depression or anxiety, and history of IPV. The lower postpartum scores
could reflect multiple processes. Women may have under-reported their symptoms in part because
most health care visits focus on the mother antenatally but on the infant postpartum. Social desirability
bias may have also played a role, in which participants may have answered what they thought the
interviewer wanted to hear: it is common in Malawi to say that “things are fine” or that “l have
managed,” which could have led to participants under-reporting depressive symptoms. Additionally,
among new mothers, the prevalence of probable perinatal depression was higher postpartum than
antenatally, which was in contrast to women with prior children, who had higher antenatal prevalence
compared to postpartum. We did not evaluate these differences statistically due to sample size. Further
information on the accuracy of the perinatal depression prevalence, the importance of other
psychosocial factors, and on cost-effectiveness of depression treatment will be important for discussions
about adopting perinatal depression screening in Malawi. In sum, our results suggest the need for data
from the local context to determine the optimal process, timing, and setting for implementing screening
initiatives.

Both the EPDS and PHQ-9 scores provided similar results regarding probable depression. The
EPDS has been validated in Malawi, whereas the PHQ-9 has not but has been used in research and
clinical settings, and has been validated in several other sub-Saharan African populations.103197-109 On
both tools, one of the most frequently endorsed symptoms was that of depressed mood or sadness, and
one of the least frequently endorsed symptoms was that of self-harm or suicidal ideation. Many

participants endorsed the somatic symptoms present on the PHQ-9 (but absent from the EPDS), which
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can be important manifestations of depressive symptoms.?**-1%2 However, significant physiological and
social changes occur during pregnancy and the postpartum period; these changes may influence somatic
depressive symptoms of energy level, sleep quality, and appetite. Thus, some women may have
endorsed the PHQ-9 somatic symptoms due in part to physiological and social changes related to
pregnancy and a new infant.

Thoughts of self-harm or of being better off dead were noted by more participants on the PHQ-9
than when asked about self-harm alone on the EPDS. The wording of the question on the PHQ-9 is
broader in that it includes thoughts of self-harm or that the person would be better off dead, rather
than only thoughts of self-harm as asked on the EPDS. Additionally, the PHQ-9 asks about a longer time
period (past 2 weeks), whereas the EPDS asks about the past 7 days. It is possible that both the different
time period and the scope of the question influenced participants’ responses to these questions.

The EPDS features three questions about anxiety symptoms that can be used as an anxiety sub-
scale.1®31% The prominence of anxiety symptoms is one way in which perinatal depression may be
considered different from non-perinatal major depression.>1¢> Antenatally, the anxiety symptoms were
between the 3 and 9™ most commonly endorsed items, and postpartum they were between the 4™
and 9" most common. The symptom of “blaming myself unnecessarily when things go wrong” was the
leading anxiety symptom noted by the women at any time point. But anxiety symptoms were less
frequently endorsed among the women than “things have been getting on top of me” or being sad.
Limitations: Unfortunately, our study did not feature any diagnostic or inter-rater reliability assessments
for the depression scores, so we are unable to quantify the extent to which measurement error may
have influenced our estimates. Assignment of patients to providers at each time point was essentially
random; participants were not triaged to certain providers based on suspected depression status. For

capacity building and administration fidelity, future research on depression could consider periodic
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refresher training of study staff or clinic providers on how to administer and interpret the EPDS and
PHQ-9 as well as nested validation or calibration sub-studies.

In summary, in a sample of women living with HIV and engaged in HIV care through Option B+,
we found that one in ten women antenatally and one in twenty postpartum screened positive for
probable depression. Although our estimates of perinatal depression were lower than in some
comparable populations, a large proportion of the women reported characteristics consistent with
heightened mental health vulnerability, including history of depression and anxiety, family history, and
IPV. Efforts to scale up Option B+ treatment programs should give careful consideration to the

psychosocial supports that patients will need to remain successfully engaged in care for the long term.
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Table 5. Participant demographics (n=299)

Characteristic at enrollment Median (IQR) Total N (%)
Age in years 26 (22-30)
Weeks gestation 22 (18-26)
Marital status
Currently married 263 (88)
Not currently married 36 (12)
Education attained
None/some primary 172 (58)
Finished at least primary 122 (42)
Employment status
Unemployed 190 (64)
Employed 109 (36)
Current pregnancy intendedness
Intended 132 (44)
Not intended 167 (66)
Ever experienced IPV
No 242 (81)
Yes 57 (19)
Participant history of depression or anxiety
No 184 (62)
Yes 115 (38)
Family history of depression or anxiety
No 252 (84)
Yes 47 (16)
WHO HIV Clinical Stage |
Stage | 282 (94)
Stage II-IV 17 (6)
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Table 6. Prevalence of screening positive for probable perinatal depression on the EPDS or PHQ-9 at
enrollment and postpartum time points

Time point EPDS 26 PHQ-9 =5

Prevalence % (95% Cl) Prevalence % (95% Cl)
Enrollment/antenatal (n=299) 10% (7-14%) 13% (9-17%)
Postpartum week 6 (n=174) 2% (1-6%) 2% (0-5%)
Postpartum month 3 (n=193) 1% (0-4%) 2% (0-4%)
Postpartum month 6 (n=215) 3% (1-7%) 2% (1-5%)
Postpartum month 12 (n=211) 6% (3-10%) 3% (1-7%)
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Figure 7. Prevalence of probable depression and 95% confidence intervals

204

%

Frevalence

Antenatal Fostpartum  Postpartum  Postpartum  Postpartum
maonth 1 month 3 month 6 month 12

Assessment month

[test B EPDS M PHQ-3 |

61




Figure 8. Prevalence and incidence of probable perinatal depression
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Figure 9. Sensitivity analysis of probable depression prevalence at postpartum time points on the
EPDS, accounting for missing data
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Table 7. Concordance of EPDS & PHQ-9 scores when using categories based on no, mild, moderate, or
severe depressive symptoms

Depressive None Mild Moderate | Severe TOTAL
symptom severity | EPDS: 0 EPDS: 1-5 | EPDS: 6-9 | EPDS: 10+

None

PHQ-9: 0 69.1% 5.9% 0.7% 0% | 75.7%
Mild

PHQ-9:1-4 9.2% 8.3% 1.6% 0% 19.1%
Moderate

PHQ-9: 5-9 0.6% 1.6% 1.4% 0.6% 4.2%
Severe

PHQ-9: 10+ 0% 0.2% 0% 0.7% 0.9%
TOTAL 79.0% 15.9% 3.7% 1.4% 100%

Kappa = 0.45; weighted kappa = 0.53
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Table 8. Endorsed items on the EPDS and PHQ-9 — proportion of women who scored >0 on each item on the EPDS and PHQ-9

Postpartum

Depressive symptom Enrollment | week 6 | month 3 | month 6 | month 12 | Overall

(n=299) (n=174) | (n=193) | (n=215) | (n=211) (n=1092)
EPDS items % % % % % %
1. Can’t laugh/see the funny side of things 9.7 2.9 4.7 6.1 5.2 6.1
2. Haven’t looked forward to things 9.7 2.9 1.0 3.7 5.7 5.1
3. Blamed self unnecessarily 16.1 2.3 1.6 2.8 7.1 7.0
4. Anxious or worried for no good reason 7.4 1.7 1.0 0.9 4.3 3.5
5. Felt scared/panicky for no good reason 4.4 1.2 1.6 2.3 1.9 2.5
6. Things have been getting on top of me 21.1 3.5 4.2 5.6 4.7 9.1
7. Unhappiness caused difficulty sleeping 13.0 1.2 2.6 4.2 2.4 5.5
8. Felt sad or miserable 19.7 3.5 3.6 5.6 5.7 8.8
9. Been so unhappy have been crying 9.4 1.7 1.6 3.7 5.2 4.9
10. Thoughts of self-harm 2.7 0.6 0.0 0.9 1.5 1.3
PHQ-9 items % % % % % %
1. Depressed mood 23.1 5.8 5.2 8.4 9.0 11.5
2. Loss of interest 14.4 2.3 2.6 4.7 3.8 6.4
3. Sleep disturbance 22.1 1.2 3.6 4.2 2.4 8.2
4. Low energy, fatigue 26.4 4.0 4.2 2.8 4.3 10.0
5. Loss of appetite or overeating 24.1 6.9 4.2 4.7 2.8 9.9
6. Feel bad about self, that failure 8.7 1.2 0.5 3.3 3.3 3.9
7. Trouble concentrating 6.0 1.2 0.5 1.9 2.8 2.8
8. Psychomotor agitation/retardation 3.7 1.2 0.5 1.9 14 1.9
9. Thoughts that better off dead/self-harm 5.4 1.2 0.0 1.9 1.9 2.4




CHAPTER VI: PROBABLE ANTENTATAL DEPRESSION AT ANTIRETROVIRAL INITIATION AND
POSTPARTUM VIRAL SUPPRESSION AND ENGAGEMENT IN OPTION B+ HIV CARE IN MALAWI

Introduction

In Malawi, about 12% of adult women are living with HIV.! In 2011, Malawi was the first country
to adopt the Option B+ program, an innovative strategy that expanded its antiretroviral treatment (ART)
eligibility.2 Consistent with “test and treat” principles, Option B+’s goals are to reduce maternal to child
transmission of HIV and to improve long-term maternal health by providing lifelong ART to all pregnant
or breastfeeding women regardless of how advanced their HIV infection is. Through Malawi’s Option B+
program, the number of pregnant women starting ART increased by 748% during the first year.®

Despite the rapid expansion of Option B+, sustained patient engagement in HIV care has been
challenging and has fallen short of the UNAIDS 90-90-90 goals.! The decline in care engagement
happens soon after ART initiation: 15% of women may not return after the initial ART visit, and 25% stop
seeking HIV care by 6-12 months after ART initiation. 393134 Only 37% of facilities in Malawi had >90%
retention in care 6 months post-ART initiation.!® For viral suppression in Option B+, the single available
estimate is 84% among women in care.* There is clear room for progress toward reaching 90% of those
living with HIV on ART, and 90% of those on ART virally suppressed.!! Long-term engagement in care and
viral suppression are necessary for reducing mortality and both heterosexual* and vertical® transmission
of HIV.

Engagement in care may be hindered by antenatal depression, but evidence is sparse from sub-
Saharan Africa. In higher-resource settings, depression reduces HIV care engagement in non-pregnant
adults.1372956-8 Among adults in sub-Saharan Africa, depression has a negative or null effect on

engagement in HIV care.>®>9%1 However, the general adult population have historically been sick
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patients with advanced HIV, due to ART eligibility guidelines; consequently, generalization to relatively
healthy perinatal women is unclear. In a study among women in Option B+ engaged in a cash transfer
randomized controlled trial, antenatal depression did not appear to be associated with postpartum visit
attendance, but women were followed only for 6 weeks.®? In a recent systematic review of barriers and
facilitators to retention in Option B+ in sub-Saharan Africa, none of the featured studies examined
antenatal or postpartum depression as a distinct contributor.®

Antenatal depression is common, associated with adverse maternal and infant outcomes, and
treatable.1?2189-91%8 Byt currently, systematic screening has not been widely implemented in sub-
Saharan Africa.*? Understanding how antenatal depression may affect postpartum HIV care engagement
is important to improve Option B+. Thus, we quantified the relationship between probable antenatal
depression and two important measures of engagement in HIV care (visit attendance and viral
suppression) among Malawian women initiating ART through Option B+.

Methods

Study setting and population

In 2015-16, pregnant women living with HIV who sought antenatal care at a government
antenatal clinic in the capital city of Lilongwe, Malawi were enrolled into an observational cohort study
(“Safety, Suppression, Second-line, Survival - S4”, ClinicalTrials.gov identifier: NCT02249962). The
objective of the cohort study was to evaluate the long-term safety and efficacy of Option B+. Per
Ministry of Health standards, opt-out HIV testing was performed as part of routine antenatal care with
two rapid tests (Alere Determine™ and Unigold™). The study staff approached women at their first
antenatal visit in any trimester of pregnancy who tested positive for HIV or were already known to be
HIV positive to enroll in the S4 study.

Study eligibility included being pregnant, at least 18 years (or 16-17 years and married), planning

to give birth in Lilongwe, and able to provide informed consent. The current analyses focus on women
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who were initiating ART on the day of their first antenatal visit. Participants were interviewed by study
nurses at enrollment, monthly for 6 months, then quarterly for up to 36 months. The cohort study was
the source of ART for these women unless they officially transferred care to a non-study clinic. All
women initiated ART on Malawi’s first line regimen (tenofovir/lamivudine/efavirenz) on the day of study
enrollment, and received ART at each study visit. Participants were counseled on Option B+ and
encouraged to continue taking ART for life. All interviews were conducted in Chichewa, the predominant
local language.

Measures

We evaluated current probable antenatal depression at the first antenatal visit when women
enrolled in the study and initiated ART. We used the Edinburgh Postnatal Depression Scale (EPDS
consists of 10 questions about symptoms of perinatal depression.'>1%2 The EPDS has been validated for
use in both the antenatal and postpartum periods, and validated in Malawi in Chichewa.1%1% EPDS
scores range from 0 to 30, and the validated Chichewa version recommends a threshold of 6, which had
a sensitivity of 76.3% and specificity of 74.1% for probable major depression.’®® In our analyses, women
who scored 26 were considered to have current probable antenatal depression. Given that women
initiated ART and joined the study during any trimester of pregnancy, the timing of the antenatal EPDS
assessments and the postpartum month when women reached 12 months on ART varied.

All women were asked basic demographic and psychosocial questions at their first study visit
such as age, marital status, history of verbal or physical intimate partner violence (IPV), and self-
reported history of depression or anxiety. The self-reported history was asked as, “Do you have any past
history of depression or anxiety?”; no information on clinical diagnoses of psychiatric conditions was
available. Marital status, history of IPV, and history of depression or anxiety were included as potential

confounders in the multivariable model. Each of the variables was dichotomized: marital status as
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currently married versus not, and personal history of IPV and of depression or anxiety as endorsed
versus not.

A novel component of the Option B+ program is that it provides lifelong ART, not only during
pregnancy and breastfeeding as in prior programs. To maximally reduce the risk of mother to child
transmission of HIV, a woman should initiate ART early enough so that she has a low viral load
throughout the perinatal period. Both of the featured outcomes of interest capture long-term
engagement in care. The two outcomes in the current analyses are: 1) attendance at all scheduled ART-
dispensing visits; and 2) in care with viral suppression. Both outcomes were assessed at 12 months post-
ART initiation, a time point that captures whether women remained engaged in HIV care through
pregnancy and early postpartum.

For the visit attendance outcome, women who attended all of their scheduled visits (n=8) during
the first 12 months post-ART initiation were counted as engaged in care. Women who missed any
scheduled visit were considered to be insufficiently engaged in care. We chose 100% attendance
because women received ART from the study, so missing any visit would indicate an ART lapse. We
relaxed the definition in a secondary analysis to allow women to miss 1 out of the 8 scheduled visits in
the first 12 months. Additionally, we extended attendance estimates to 12 months postpartum, which
was a longer time period than 12 months post-ART initiation, and shows whether women had ART
coverage during pregnancy and most of the breastfeeding period.!! For this time scale, we similarly
categorized women as attended all scheduled ART-dispensing visits versus missed any visits since ART
initiation.

Viral suppression was defined as <1000 copies/mL, following the Malawian HIV Treatment
Guidelines which base treatment change decisions in part on this threshold.!*! Viral loads were assessed
at baseline, and at 6 and 12 months after ART initiation. For the outcome of engaged in care with viral

suppression, women who attended their 12 month visit within a 30 day window and had a viral load
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<1000 copies/mL at that visit were counted as virally suppressed. Women who had a viral load =1000
copies/mL or did not attend the visit were considered unsuppressed.

Statistical analysis

Linear binomial regression models estimated crude and adjusted risk differences (RD) for visit
attendance and prevalence differences (PD) for viral suppression, each with 95% confidence intervals
(Cl) at 12 months by probable antenatal depression status. Adjusted estimates controlled for potential
confounding via standardized mortality ratio (SMR) weights with robust variance estimation for the 95%
confidence interval. SMR adjustment reweights the unexposed population to resemble the exposed to
remove confounding, and produces estimates of the difference in HIV care engagement outcomes if
antenatal depression could be removed from those who screened positive for the condition.!3>1%

We undertook two secondary analyses for the visit attendance outcome using binomial
regression models comparable to the main analysis. One to allow 1 missed visit out of the 8 scheduled in
the first 12 months and still qualify as adequate attendance. The other to estimate the relationship of
probable antenatal depression with 100% visit attendance through 12 months postpartum, which
coincides with the WHO breastfeeding recommendation.!?

We performed two sensitivity analyses to address potential bias from inappropriate selection
into the study and from outcome misclassification. Inappropriate selection into the study could have
arisen because some women may have reported being ART-naive at enrollment when in fact they were
already taking ART. In our sample, 28 women had viral loads <400 copies/mL on the date of ART
initiation. While it is possible to have a low viral load in the absence of ART, a recent study from Malawi
showed that over half of participants who said they were ART-naive but had enroliment viral loads <400

copies/mL were found with detectable plasma ART.2 In this first sensitivity analysis, we repeated our

models after excluding these 28 women.
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Outcome misclassification may have arisen because we defined all women lost to study follow
up as out of care and unsuppressed, yet some may have transferred care to another HIV clinic and
remained on ART and virally suppressed without our knowledge. A study found that 36% of Malawian
women “lost to follow up” were accessing ART from other clinics not documented in the electronic
medical record.* To account for potential imperfect outcome sensitivity, we calculated the RD of visit
attendance with 36% lower sensitivity, and PD of viral suppression with 32% lower sensitivity. We chose
32% as plausible if 36% of women lost to follow up were in care elsewhere, and 90% of those in care
were virally suppressed (36%*90%=32%), as was found among our observed participants.

All analyses were conducted in SAS version 9.4 (SAS Institute, Cary, NC, USA).

Ethical approval: Both the University of North Carolina at Chapel Hill institutional review board

and the Malawi National Health Sciences Research Committee approved the S4 study.

Results

Between mid-2015 to 2016, 299 pregnant women living with HIV started ART through the
Option B+ program and enrolled in the cohort study. Nearly two-fifths of participants self-reported a
history of depression or anxiety (38%, n=115), and one-fifth a history of physical or verbal intimate
partner violence (19%, n=57) (Table 9). Participants had a median age of 26 years (IQR 22-30) and
initiated ART at a median of 22 weeks gestation (IQR 18-26). At 12 months post-ART initiation, women
had reached a median of 8.5 months postpartum (range: 4-12). Given the variable timing of delivery
relative to ART initiation, at 12 months postpartum, women had reached a median of 16 months since
initiating ART (range 12-21). Three women (1%) died before reaching 12 months post-ART initiation, and
were excluded from analyses. Five women (2%) withdrew from the study or relocated before reaching
12 months post-ART initiation; we count them as engaged in care and virally suppressed because they

officially transferred care to another HIV clinic.
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Ten percent of women (n=30) screened positive for current probable antenatal depression on
the day of ART initiation. Engagement in care through the first 12 months post-ART initiation was high.
Most women (85%) attended the 8 scheduled ART-dispensing visits, including 83% of women with
probable antenatal depression and 85% of women without. Six percent of women missed 1 or 2 of the 8
scheduled visits, and 6% of women missed between 3 and 7 visits. A minority (4%) attended no visits
after ART initiation.

Participants with and without probable antenatal depression at ART initiation had comparable
visit attendance through 12 months (RD: -0.02; 95%CI -0.16-0.12). After adjustment, the point estimate
moved slightly further from the null but the confidence interval still contained the null value (aRD: -0.04;
95%Cl -0.18-0.10).

Viral loads 12 months after ART initiation were available for 91% (n=269/296) of women,
although some had missed prior visits. Of those who presented to care for their 12 month visit, 241
women (90%) had viral loads <1000 copies/mL; thus 81% (241/296) of women both presented to care
and were virally suppressed. Proportions of women in care with viral suppression were comparable by
probable antenatal depression status at both 6 and 12 months post-ART initiation: 80% each at 6
months, and at 12 months, 80% among women with probable antenatal depression and 82% among
women without (Figure 10). In crude and adjusted analyses, the probability of viral suppression at 12
months did not differ whether a woman had probable antenatal depression (PD: -0.02; 95%CI -0.17-
0.13; aPD: -0.01; 95%Cl -0.17-0.15) (Figure 11).

Our estimates from secondary analyses that relaxed the definition of 100% visit attendance, and
extended the time on follow up through 12 months postpartum were similar to those reported in the
main analyses. Eighty-eight percent of women attended >7 ART-dispensing visits in the first 12 months,
and there was no difference in visit attendance by antenatal depression status (RD: -0.02; 95%Cl: -0.14-

0.11; aRD: -0.02; 95%Cl -0.15-0.11). Through 12 months postpartum, fewer women (82%) attended all
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visits compared to through 12 months post-ART initiation (85%). One in twelve women (8%) missed 1 or
2 scheduled visits, and 10% missed 3 or more visits. The probability of visit attendance through 12
months postpartum was similar to results from 12 months post-ART initiation, and similar by probable
antenatal depression status (RD: -0.06; 95%Cl: -0.21-0.10; aRD: -0.08; 95%Cl: -0.24-0.08).

We performed two sensitivity analyses. To account for the possibility that women with low
enrollment viral loads at enrollment (<400 copies/mL) were not ART-naive, we excluded these women
(n=28) and recalculated our estimates. Crude and adjusted estimates were comparable to the main
analyses for both visit attendance (RD: -0.06; 95%Cl -0.24-0.11; aRD: -0.08; 95%Cl -0.26-0.09) and viral
suppression (PD: -0.07; 95%Cl -0.26-0.12; aPD: -0.06; 95%Cl -0.25-0.13). To account for potential
outcome misclassification (imperfect sensitivity) and found for both visit attendance and viral
suppression through 12 months post-ART initiation, point estimates did not differ substantively from the
main analyses (RD visit attendance: -0.07; 95%Cl: -0.19-0.06) (PD viral suppression: -0.01; 95%Cl: -0.15-
0.13).

Discussion

In our population of pregnant women initiating ART in Malawi, one in ten women had probable
antenatal depression, and engagement in care was high at 12 months post-ART initiation. The presence
of probable antenatal depression at the time of ART initiation did not appreciably affect postpartum
engagement in care. Our results are analogous to but over a longer period of follow up than a study of
women living with HIV in the Democratic Republic of the Congo (DRC), which evaluated visit attendance
at 6 weeks postpartum comparing women with and without probable antenatal depression, and found
no difference in visit attendance by antenatal depression status.®? Although depression is widely cited as

58,63,166-170 the effect of probable antenatal depression on

a barrier to engagement in HIV care,
engagement in care has not been quantified outside of the DRC study and the current study, which also

includes viral load data.
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Compared to recent studies from Malawi, a similar or higher proportion of our participants were
engaged in care at 12 months post-ART initiation.1%2314% Qur participants may have been motivated to
remain in the study due to perceived receipt of better care, the study’s less crowded clinic space, or
transport reimbursement provided to participants. Engagement in care was approximately consistent
between 12 months post-ART initiation and the longer 12 months postpartum, suggesting that
suboptimal engagement in care occurs in the early months after ART initiation. However, later lapses in
visit attendance were noted: more women missed any visits through 12 months postpartum than did in
the first 12 months after starting ART.

Once women initiate ART, the individual and public health benefits of ART hinge on women
having sustained viral suppression through the end of the breastfeeding period for infants, and long-
term for women’s sexual partners. Crudely, our participants met all three 90-90-90 targets at 12 months
post-ART initiation: 100% knew their HIV status, 91% attended the 12 month visit, and 90% of those who
attended the visit were virally suppressed.!! However, women who were not engaged in care may
represent a group with specific needs and are not likely a random sample of ART-eligible women.
Engagement in care is complex, and may be influenced by numerous facilitators and barriers, 110171172
Facilitators to engaging in care include a desire to prevent transmission of HIV to the infant, motivation
to help one’s own health, a desire to prevent visible symptoms of HIV, and ART knowledge.**>° Barriers
include initiating ART at a younger age (<25), on the same day as receiving an HIV diagnosis, or late in
pregnancy, having a lack of social support, HIV-related stigma, denial of HIV status, lack of
understanding about Option B+ and ART, financial concerns, side effects from ART, food insecurity,
traveling away from home without access to medications, and clinic-level factors such as poor treatment
from staff or long wait times at clinics.334%>155 |solating any single factor, such as antenatal depression,

may fail to capture the nuance of a complex health behavior such as engagement in HIV care.'’3174
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Our results were consistent under two sensitivity analyses addressing potential inappropriate
selection into the study and misclassification, and under two secondary analyses that extended the
period of follow up, and relaxed the visit attendance definition. In our sensitivity analysis for potential
inappropriate selection into the study, the magnitude and precision of the point estimates were
comparable, suggesting that even if some of the women in our sample were not ART-naive, our
substantive conclusions about the effect of probable antenatal depression on either engagement in care
outcome did not change. Our sensitivity analysis that accounts for outcome misclassification
(undocumented transfer of HIV care) did not yield estimates considerably different from the main
analyses. One source of potential misclassification we were not able to address was for probable
antenatal depression. The EPDS is a screening rather than diagnostic assessment, and we did not have
inter-rater reliability for EPDS scores. Some of the women classified as having or not having probable
antenatal depression may have been classified differently with a diagnostic depression assessment. In
our secondary analyses, probability of engagement in care did not depend on the definition of visit
attendance or follow up duration.

Depression symptoms can be dynamic over time, and measurement at one point (at time of ART
initiation) may be a crude characterization of a woman’s trajectory of psychosocial well-being. However,
we focus on antenatal rather than postpartum depression with regards to HIV care engagement for
multiple reasons: antenatal depression predicts postpartum depression and could be treated in the
context of antenatal care’; in routine postpartum care, the focus is typically on the infant’s rather than
the mother’s health; most all Malawian women have an antenatal visit, which allowed a more
representative group than sampling from postpartum women?; and for programmatic reasons, we
wanted to know whether women with antenatal depression have lower engagement in postpartum HIV

care.
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Screening for antenatal depression is not part of routine antenatal care in Malawi or most sub-
Saharan African countries. Although the present analysis does not suggest an association between
probable antenatal depression and engagement in HIV care, identification and treatment of antenatal
depression likely has other important benefits for the mother and child. With untreated antenatal
depression, mothers may experience impaired functioning, poor quality of life, increased risk of
postpartum depression, or death.” Infants of mothers with untreated antenatal depression have
increased risk of low birth weight, preterm birth,8°° behavioral difficulties,? malnutrition,* and
altered neurotransmitter profiles.%

Overall, most women initiating ART through Option B+ in Malawi remained engaged in care
through 12 months, and probable antenatal depression did not appear to affect HIV care engagement.
Despite similar probability of desirable HIV care outcomes by depression status, our finding that one in
ten women had probable antenatal depression suggests screening for antenatal depression in Option B+
could be appropriate. Additionally, although most women remained in care through 12 months
postpartum, nearly one in five women were not able to adequately engage in HIV care during the
perinatal period critical for reducing maternal to child HIV transmission. Exploration of the psychosocial

and practical factors that compromise consistent engagement in care is warranted.
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Table 9. Participant demographics (n=299)

Characteristic at enrollment Median (IQR) EPDS <6 EPDS 26
(n=269) (n=30)
Age in years 26 (22-30) 26 (22-30) 27 (24-32)
Weeks gestation 22 (18-26) 22 (18-26) 23 (17-25)
Total N (%)
Marital status
Currently married 263 (88) 241 (90) 22 (73)
Not currently married 36 (12) 28 (10) 8(27)
Education attained
None/some primary 133 (44) 121 (45) 12 (40)
Finished at least primary 166 (56) 148 (55) 18 (60)
Employment status
Unemployed 190 (64) 178 (66) 12 (40)
Employed 108 (36) 91 (34) 18 (60)
Current pregnancy intendedness
Intended 132 (44) 121 (45) 11 (37)
Not intended 167 (56) 148 (55) 19 (63)
Ever experienced IPV
No 242 (81) 223 (83) 19 (63)
Yes 57 (19) 46 (17) 11 (37)
History of depression or anxiety
No 184 (62) 173 (64) 11 (37)
Yes 115 (38) 96 (36) 19 (63)
WHO HIV Clinical Stage
Stage | 282 (94) 254 (94) 28 (93)
Stage II-IV 17 (6) 15 (6) 2 (7)
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Figure 10. Comparison of engaged in care with viral suppression (<1000 copies/mL) by probable
antenatal depression status (EPDS score)
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Figure 11. Risk and prevalence differences of engagement in HIV care outcomes comparing women
with and without probable antenatal depression at time of ART initiation

Analysis Visit attendance (RD & 95%Cl) Viral suppression (PD & 95%Cl)
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aExcluding women whose baseline viral load was <400 copies/mL

bAdequate visit attendance defined as attending >7 visits in the first 12 months post-ART initiation
‘Adequate visit attendance defined as attending all scheduled visits through 12 months postpartum
dAccounting for potential outcome misclassification among those lost to follow up (LFTU)
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CHAPTER VII: DISCUSSION AND CONCLUSIONS

Perinatal depression is a common condition of pregnancy and the postpartum period, yet
screening for the condition is not part of routine care in much of sub-Saharan Africa, including Malawi.*?
The existing prevalence and incidence estimates for perinatal depression vary, but are comparable or
higher among women who are living with HIV.'>?! With the scale up of ART programs under test-and-
treat care models such as Option B+, an increasing number of people living with HIV are eligible for ART.
Despite the success of more women initiating ART in the perinatal period, challenges with sustained
engagement in care have emerged. Long-term engagement in HIV care is a critical component of
preventing HIV transmission to infants and partners, and multiple factors may contribute to adequate
engagement in care, including psychosocial factors such as depression. To better understand the role of
perinatal depression in Option B+ HIV care for pregnant and postpartum women, we characterized the
burden, timing, and factors associated with probable perinatal depression, and evaluated the
relationship between probable antenatal depression and engagement in care postpartum.

Summary of Results

Our data come from a cohort study of women living with HIV in Malawi who participated in the
national Option B+ prevention of maternal to child transmission of HIV ART program. In 2015-2016,
participants were enrolled at their first antenatal care visit, and followed through at least 12 months
postpartum. For the first aim, we included women initiating ART (n=299) and women who had been on
ART for at least 6 months (n=426). For the second and third aims, we focused on women who were
initiating ART (n=299).

From the first aim, we identified factors associated with probable antenatal depression. Among

women initiating ART or who had been on ART for 26 months (n=725), about 10% screened positive on
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the EPDS for probable antenatal depression, and almost half self-reported a history of depression or
anxiety (46%). A positive screen for probable antenatal depression was more likely among women who
reported a history of depression or anxiety (adjusted PR [aPR] 2.42; 95%Cl 1.48-3.95) and who had
experienced intimate partner violence (1.77; 1.11-2.81). Having an unintended current pregnancy (1.78;
0.99-3.21), being unmarried (1.66; 0.97-2.84), or employed (1.56; 1.00-2.44) had suggestive associations
with probable depression.

In the second aim, we estimated the prevalence and incidence of probable perinatal depression
at enrollment and through the first 12 months postpartum among women initiating ART. At enrollment,
10% of women screened positive on the EPDS and 13% on the PHQ-9, whereas 2-6% of women screened
positive on either instrument during the postpartum period. Given that some women did not complete
all study visits when postpartum depression was assessed, we conducted a sensitivity analysis to
examine the potential for biased estimates due to missing data. Under three scenarios of low,
intermediate, or high depression prevalence among those who were missing assessments, we estimated
that the prevalence of probable postpartum depression could have ranged from 2-11%. The agreement
between the EPDS and PHQ-9 assessments was high (95%).

In the third aim, we quantified the difference in risk of postpartum engagement in care between
women who had probable antenatal depression and those who did not. Our participants demonstrated
high engagement in care at 12 months as measured by visit attendance (85%) and engaged in care with
viral suppression (81%). The probability of attending all visits in the first 12 months post-ART initiation
was comparable between women with and without probable antenatal depression in crude and
adjusted analyses (RD: -0.02; 95%CI -0.16-0.12; aRD: -0.04; 95%Cl -0.18-0.10). For viral suppression at 12
months, we noted no appreciable differences comparing women with and without probable antenatal

depression (PD: -0.02; 95%Cl -0.17-0.13; aPD: -0.01; 95%Cl -0.17-0.15).
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Estimates from the two secondary analyses and two sensitivity analyses all had estimates
substantively similar to the main analyses. When the definition for visit attendance through 12 months
post-ART initiation was relaxed, or when we extended the follow up time through 12 months
postpartum, no notable difference in visit attendance was present by probable antenatal depression
status. In sensitivity analyses, when we excluded women with particularly low viral loads at enrollment
who might have already been on ART, or accounted for the possibility that some women who were not
engaged in care through the study might have been receiving ART from another clinic and thus were in
care elsewhere with viral suppression, the point estimates were similar in magnitude and precision to
those from main analyses, and had confidence intervals that contained the null value, leading to no
substantive differences in conclusions.

Interpretation and Implications of Results

The research presented in this dissertation contributes to our understanding of the magnitude
of and factors associated with probable antenatal depression among perinatal women living with HIV in
Malawi, as well as the relationship of depression and engagement in HIV care. Routine screening for
depression during the perinatal period or more widely as part of HIV care does not exist in Malawi, so
our results provide new information that can assist with care provision and potential policy
considerations regarding mental health in the context of HIV programs.

The factors that were associated with probable antenatal depression in the first aim (chapter 4)
were broadly indicative of current or past life stress: a history of depression or anxiety, history of
intimate partner violence, being unmarried, not intending the current pregnancy, and being employed.
It is possible that being employed was a stressor rather than representative of socioeconomic resources.
Our results echo those of other studies in neighboring countries. Women in our study who screened
positive for probable antenatal depression endorsed characteristics that may represent an unstable

social situation or low social support. Of note, nearly half of women said they had been depressed or
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had anxiety in the past, which suggests any interventions to improve perinatal depression should take
into account the psychosocial context of women who endorse multiple stressors and may not have
adequate social support.

Disclosure of HIV status to sexual partners can be challenging. Among women who had been on
ART for at least 6 months, those who had not disclosed their status had a prevalence of probable
antenatal depression nearly twice that among women who had disclosed their status. The positive
association between non-disclosure of HIV status and probable antenatal depression could also be a
marker of relationship instability and lack of social support from the partner.'> For the other half of the
participants who were initiating ART, they had just received their HIV diagnosis at their antenatal care
visit. Thus, in addition to the potential joy and stress of a pregnancy, women also received a diagnosis
that historically carried a death sentence in Malawi. Currently, few male partners attend antenatal care
visits, so the onus is on women to disclose their HIV status to their partners, which can carry the risk of
relationship dissolution, and potentially intimate partner violence.?”>® Increasing the implementation
of male-friendly and couples-based HIV services, including in the perinatal context, could be important
options for improving HIV status disclosure and engagement in care.

While this first aim’s analysis was not designed to identify causal relationships between the
variables and probable antenatal depression, the results highlight the complex social fabric in which
pregnancy occurs and suggest that multiple items likely influence the occurrence of antenatal
depression.

Our results from the second aim (chapter 5) show that one in ten women have probable
antenatal depression at their first antenatal care visit, and one in twenty postpartum. The prevalence
and incidence of probable depression during the postpartum period were low relative to other countries
in sub-Saharan Africa, even when we assumed that those lost to follow-up had a particularly high

prevalence of unobserved depression.?107710%143 Qyr data do not provide definitive clues as to why our
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postpartum estimates were so low. Our participants may have had particularly robust postnatal support
from family or friends compared to other settings, or there may have been some cultural difference in
depression manifestation that our interviews did not capture. Estimates of prevalence and incidence
were similar on the EPDS and PHQ-9, and nearly all women had concordant scores on the two tools
when using a dichotomous threshold for presence of probable perinatal depression. On both tools, the
most frequently endorsed symptoms were depressed mood or sadness, and the least endorsed
symptoms were of self-harm or suicidal ideation. Many participants endorsed the somatic symptom
items present on the PHQ-9, which be important manifestations of depressive symptoms,1>9-162177 or
that our pregnant and newly postpartum participants had physiological reasons for somatic symptoms
due to being in the perinatal period, or a combination thereof.

In the third aim (chapter 6) we hypothesized that women who had probable antenatal
depression would have worse postpartum engagement in care as measured by visit attendance and viral
suppression. The results from our study population showed no significant differences in HIV care visit
attendance or viral suppression between those with and without probable antenatal depression.
Adjustment for confounders and several secondary and sensitivity analyses did not change the
interpretation that in our population, probable antenatal depression was not associated with
differences in postpartum engagement in HIV care. The sample size was reasonable but modest, and
did lead to sparse cells in a multivariable model. Despite the similar HIV care engagement profiles of
women with and without probable antenatal depression, our results do not mean that depression in the
context of HIV care is unimportant. There may be more nuance to the relationship between depression
and HIV care than our study assessments were able to ascertain.

Our study participants met all three 90-90-90 targets at 12 months post-ART initiation: 100%
knew their HIV status, 91% of women attended the 12 month visit, and 90% of those who attended the

12 month visit were virally suppressed.’* Overall, engagement in our study was slightly higher than or
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103144 which was encouraging because

comparable to what has been reported in other studies in Malawi,
women need to have sustained viral suppression through the end of breastfeeding to prevent
transmission to their infants, and long-term to preserve their own health and avoid transmission to their
sexual partners. However, using our stricter definition of attended all 8 scheduled ART visits in the first
12 months, 85% of women were “engaged in care,” and 82% attended all visits through 12 months
postpartum. Thus, engagement in care is a dynamic and sustained process. Furthermore, the women
who were not engaged in care are likely not a random sample of all women who started ART through
Option B+, and individualization of HIV care may improve long-term engagement for a wider group of
women with diverse needs.'’17

It is no surprise that engagement in care is complex. Numerous difficulties may impede
consistent engagement in care, including lack of transport to the clinic, lack of partner support, facility-
based issues (poor rapport with providers, long wait times, inconvenient clinic hours), side effects from
ART, other health issues that render a person sick or weak, HIV-related stigma, intimate partner
violence, and maladaptive coping skills.334%51-5> Women likely had their own motivating reasons to
continue engaging in care, whether to optimize their own health, or to avoid a bad outcome such as
transmitting the virus to their infants.*®=>° Qur study did not fully evaluate each of these items at
baseline or longitudinally.

We have incomplete information on women who disengaged from care soon after initiating
ART. Some of these women could have transferred to another HIV clinic without reporting their move
to the study staff. In our sensitivity analysis to address potential outcome misclassification, however,
the point estimate and confidence interval for difference in engagement in care between those with or
without probable antenatal depression did not appreciably change. Thus, even with some potential

outcome measurement error, our conclusions are consistent with the results of the main analysis

estimate.
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Depression can be dynamic over time, and measurement at one antenatal time point may be a
crude characterization of a woman’s trajectory of psychosocial well-being. Antenatal depression on its
own may not be sufficient to noticeably affect long-term engagement in HIV care. Researchers and
clinicians may need to identify a suite of psychosocial stressors that are more indicative of women who
may have challenges engaging in HIV care consistently. However, we focus on antenatal rather than
postpartum depression with regards to engagement in HIV care for multiple reasons: antenatal
depression predicts postpartum depression, and could be treated in the context of antenatal care %; in
routine care postpartum, the focus is typically on the infant’s rather than the mother’s health; most all
Malawian women have an antenatal visit, which allowed a more representative sample of women than
sampling from postpartum women %; and for programmatic reasons, we wanted to know whether
women with antenatal depression have lower engagement in postpartum HIV care.

One source of misclassification we were not able to address was exposure misclassification for
probable antenatal depression. The EPDS is a screening rather than diagnostic assessment of antenatal
depression, and we did not have inter-rater reliability for EPDS scores. Some of the women classified as
having probable antenatal depression did not necessarily have diagnosable antenatal depression, and
some women classified as not having probable antenatal depression may have indeed been suffering
with the condition. However, the EPDS tool and score threshold used in our analyses were chosen
based on a validation study in Malawi, there was high agreement between the EPDS and PHQ-9 scores,
and scores over the calendar months were relatively stable (data not shown).X® The exposure
misclassification could bias our estimates if it were differential by outcome, meaning if women'’s
probable antenatal depression status varied with whether they remained engaged in care. We do not
have reason to believe that women who remained engaged in care or who disengaged from care over or

under reported their depressive symptoms.
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Women who participated in our study were recruited from a busy public hospital that served
about 20% of all women seeking antenatal care in the Lilongwe district, and a much higher proportion of
those seeking care within urban Lilongwe. Women at Bwaila hospital were a population with a higher
HIV prevalence compared to the overall Lilongwe district, but a prevalence consistent with previous
estimates for urban Lilongwe. While we do not have demographic data on how our participants
compare to non-participants from Bwaila, the eligibility criteria for the S4 parent study were broad, and
the HIV care visit schedule was identical to that of women in Option B+ who were not in the study. We
believe our participants are representative of women living with HIV in the urban Lilongwe area, and
potentially similar to other urban areas as well. Further information is needed on similarities and
differences between urban and rural women regarding engagement in HIV care and perinatal
depression.

Despite a lack of difference in risk of desirable HIV care outcomes between women with and
without probable antenatal depression, our finding that one in ten women had a positive EPDS score
suggests screening for antenatal depression in the HIV care context could be appropriate because it
would help to identify and address an important and prevalent concern for pregnant women.
Additionally, despite the fact that the majority of women remained in care through 12 months post-ART
initiation or 12 months postpartum, nearly one in five women were not able to adequately engage in
HIV care during the perinatal period critical for reducing maternal to child transmission of HIV.

Considering the results of all three aims together, we have learned five main items about
women participating in Option B+ HIV care in Malawi: as high as one in ten women have probable
perinatal depression; nearly half report a history of depression or anxiety; factors associated with
probable antenatal depression broadly reflect past or current life stressors; postpartum engagement in

HIV care was relatively high but nevertheless showed important room for improvement; and probable
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antenatal depression does not appear to be positively or negatively associated with postpartum
engagement in HIV care.

Future Directions

Through the current research, we have identified multiple opportunities for additional studies.
Some specific options described below broadly address ways to learn about three areas relevant to
mental health and HIV care: improving the measurement of depression; exploring a broader set of
psychosocial factors that may affect engagement in care; and examining targets for engagement in care
that are most meaningful in the Malawian context.

Improving the measurement of depression

In each of the study aims, we used a dichotomous cut-point on screening tools to measure
probable perinatal depression. As is the case with any continuous measure that is categorized into a
smaller number of units, some information is lost and women who scored just above the threshold are
considered to have the same exposure level as women who had a much higher score that fell into the
same category. Similarly, women who scored a 5 versus a 6 on the EPDS, or a 4 versus a 5 on the PHQ-9
may have had comparable intensity and nature of depressive symptoms but ended up in our analyses as
“negative for probable depression” versus “positive for probable depression” due to their answers to
the EPDS or PHQ-9 questions or how the study staff interpreted their answers. Our estimate for the
prevalence of probable antenatal depression was within the plausible range expected based on prior
literature, but only when we used a EPDS score threshold that was lower than the most widely used
threshold (although the same threshold that was validated in Malawi), and our estimates for the
postpartum period were lower than expected. Future researchers in perinatal depression in Malawi
could consider re-validating the EPDS, or conducting cognitive interviews to better assess what women

comprehend when they hear the questions on the EPDS and PHQ-9. It is possible that some of the
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wording on the questions does not fully translate the original meaning, and that there are expressions of
depression culturally relevant to Malawi that should be included to best capture depressive symptoms.
Given the distribution of depression scores in the postpartum period, we were not able to
evaluate the relationship between depression trajectories and engagement in HIV care. Multiple factors
could explain our low scores. Few of our participants may have truly had probable postpartum
depression; the fidelity of the depression assessments may have been uneven during the study period;
participants may have tired of answering the EPDS and PHQ-9 assessments, or did not fully understand
the questions; and the EPDS and PHQ-9 may not be adequately adapted to the Malawian context.
Administering the EPDS and PHQ-9 in Malawi required multiple steps that might have had error in them:
nurse reading the questions to the participant, the participant processes the questions and responds,
and the nurse interpreting the participant’s response into a score. Thus, it may be important to ensure
the fidelity of EPDS and PHQ-9 administration through trainings and periodic refresher trainings that
could help ensure that study staff remain familiar with the tools and how to score themin a
standardized way. Trainings would also provide the opportunity to discuss any confusions, challenging
cases, or trends providers are noticing in participants and the scores. A study could evaluate the
performance of the screening tools between providers who receive training once versus those who
receive refresher trainings. Participant comprehension of and interest in answering the depression
assessment questions could be evaluated via qualitative interviews. Adequate adaptation of the EPDS
and PHQ-9 to the Malawian context would likely require a study with a qualitative component to
identify culturally relevant expressions of depression, and a quantitative component to evaluate the
performance of the two tools relative to a reference standard such as the MINI or evaluation by a
psychiatrist using criteria from the Diagnostic and Statistical Manual of Mental Disorders (DSM-5).
Depression is dynamic: people can have depression that is active, in remission, relapsed, or not

present. Almost half of our participants endorsed having a history of depression or anxiety. Inquiry into
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what women were referring to as their prior experience with depression or anxiety and how that
affected their past and present functioning could be fruitful.

In Malawi, women are not screened antenatally for depression, regardless of HIV status. %111
The 10% of women in our study endorsing probable antenatal depression could benefit from prompt
mental health treatment. Compared to other maternal morbidity conditions during pregnancy, only
anemia and HIV infection are more prevalent in Malawi than antenatal depression.*? Moreover,
efavirenz is commonly one of the drugs in first-line ART regimens, and the drug has been linked with
neuropsychiatric side effects including depression.*® Thus, ART prescribing practices and symptom
monitoring of women who have underlying depression may need revision to avoid potential
exacerbation of psychiatric symptoms. Quantifying both the cost effectiveness of depression screening
and any improved outcomes due to treatment in the perinatal period would be useful for programmatic
planning in the Option B+ care model.

One logistical item we were not able to incorporate in our study given constraints with the
informed consent process and the volume of clients at the governmental clinic was to assess depression
prior to HIV testing. Some women may have screened positive for depression in part due to their
reaction to their HIV diagnosis (acute adjustment disorder with a depression reaction).'® Screening for
depression prior to HIV diagnosis would also allow for the evaluation of depression in women who do
not have HIV. Perinatal depression occurs in women living with and without HIV, and can negatively
affect infant outcomes. Gathering data on all perinatal women may provide evidence on the need for

mental health services in the context of perinatal care.

Exploring a broader set of psychosocial factors that may affect engagement in care

Depression is one of many mental health conditions that may affect engagement in HIV care.
Other conditions that have not been widely examined in sub-Saharan Africa include anxiety and post-

traumatic stress disorder. Outside of diagnosable mental illnesses, psychosocial factors such as coping

90



style, social support, HIV-related stigma, intimate partner violence, HIV status disclosure, stressful life
events, trauma history, and self-efficacy may affect engagement in care. Most studies have examined
one of these items as the exposure, rather than consider multiple factors in concert. It is possible that
each person has a different threshold for whether they are able to fully engage with HIV care. Thus, it
could be less the effect of any one of these items, but rather the sum of what is happening in a given
person’s life along with contextual factors that enable or impede a health behavior such as engagement
in care.®174181 \Methodologically, it is more challenging to evaluate a multifaceted exposure as
described. Researchers interested in decision making around engagement in long-term HIV care could
consider discrete choice experiments, behavioral economic approaches, or a comprehensive
intervention package to better understand how Malawian adults view and interact with their HIV
care.'8218 yltimately, studies would need to then develop and test interventions that may facilitate
better engagement in HIV care.
Examining targets for engagement in care that are most meaningful in the Malawian context

A relatively high proportion of our participants remained engaged in care, defined as visit
attendance at ART dispensing appointments and viral suppression. The fact that most women kept
returning to their HIV care appointments is encouraging. Having regular contact with health providers
allows women to have concerns addressed that may impede ART adherence, such as medication side
effects.®>*®* Consistent contact also allows for any routine screening and assessment of opportunistic
infections indicative of advancing HIV. The biologic goal of regular HIV care is to ensure access to ART
medicines so viral suppression can occur. Specific to the perinatal context, a major purpose of HIV care
is to prevent infants from contracting HIV. Future studies could examine which definitions of
engagement in care most closely track with viral suppression and with low infant HIV acquisition. Such
data could reframe programmatic targets that often focus on visit attendance regardless of ART

medication adherence, viral load, or infant infections. The Option B+ population of perinatal women
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may or may not have the same definitions of ‘engaged in care’ as non-pregnant or breastfeeding adults
that ultimately promote viral suppression.

Until recently, ART was reserved for the sickest people living with HIV who had symptoms
consistent with AIDS or met other criteria indicating severe immunosuppression. Thus, ART became
associated with death because many who started ART when so immunocompromised had little reserve
and succumbed to opportunistic infections or other AIDS complications. With the growing evidence
supporting a ‘test and treat’ approach for HIV, Option B+ was developed. One reason Option B+ was
able to be rapidly deployed in Malawi and neighboring countries is that it was designed to do so: all
perinatal women were eligible for the first-line ART regimen. While some women were given second-
line ART for various indications, Option B+ is largely a standard care package. Growing attention is now
on ‘differentiated care’ models for HIV,817° which could be particularly important to improve care
engagement in the perinatal population, especially those who reluctantly start ART when they were
feeling healthy.

Social norms around ART are changing in Malawi as ART becomes available to more people who
are asymptomatic, but as with other chronic diseases like hypertension and diabetes, taking pills daily
can be burdensome. Thus, future work should involve programmatic reviews, evaluation of new
technologies, and community awareness about HIV and ART with a goal of making it easier and more
appealing to initiate and stay on ART long term. In addition to differentiated models of care, other
initiatives include long-acting injectables or implants for ART delivery to reduce pill burden, introduction
of pre-exposure prophylaxis (PrEP), couples HIV counseling and testing, and peer support programs to
help newly diagnosed persons navigate their HIV and ART care. Likely, a concert of approaches and
ongoing evaluation will be needed to help serve those already living with HIV, and prevent future

infections in infants and partners.
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Conclusions

In summary, in a sample of women living with HIV and engaged in ART care through Option B+,
probable depression was present in one in ten women antenatally and one in twenty postpartum. Our
estimates of perinatal depression were lower than in some comparable populations, and there was no
appreciable difference in engagement in perinatal HIV care between women with or without probable
antenatal depression. However, a sizable proportion of participants reported characteristics consistent
with heightened mental health vulnerability, such as a personal or family history of depression or
anxiety, and intimate partner violence. Efforts to scale up Option B+ treatment programs should give
careful consideration to psychosocial screening and support services that patients may need to facilitate

their successful engagement in HIV care long-term.

93



10.

11.

12.

13.

14.

REFERENCES

NationalStatisticalOffice, ICFMacro. Malawi Demographic and Health Survey 2015. Zomba,
Malawi; Calverton, Maryland, USA; 2015.

NationalStatisticalOffice, ICFMacro. Malawi Demographic and Health Survey 2010. Zomba,
Malawi; Calverton, Maryland, USA; 2011.

Jourdain G, Mary J-Y, Coeur S Le, et al. Risk factors for in utero or intrapartum mother-to-child
transmission of human immunodeficiency virus type 1 in Thailand. J Infect Dis.
2007;196(11):1629-1636. doi:10.1086/522009.

Quinn TC, Wawer MJ, Sewankambo N, et al. Viral load and heterosexual transmission of human
immunodeficiency virus type 1. N Engl J Med. 2000;342(13):921-929.

Cohen MS, Chen QY, McCauley M, et al. Prevention of HIV-1 Infection with Early Antiretroviral
Therapy. N Engl J Med. 2011;365(6):493-505. doi:10.1056/NEJM0a1011205.

Anglemyer A, Rutherford GW, Horvath T, Baggaley RC, Egger M, Siegfried N. Antiretroviral
therapy for prevention of HIV transmission in HIV- discordant couples. Cochrane Database Syst
Rev. 2013;4:1-28. doi:10.1002/14651858.CD009153.pub3.Antiretroviral.

Gardner EM, McLees MP, Steiner JF, Del Rio C, Burman WJ. The spectrum of engagement in HIV
care and its relevance to test-and-treat strategies for prevention of HIV infection. Clin Infect Dis.
2011;52(6):793-800. doi:10.1093/cid/ciq243.

Chimbwandira F, Mhango E, Makombe S, Midiani D. Impact of an Innovative Approach to Prevent
Mother-to-Child Transmission of HIV -- Malawi. Morbidity and Mortality Weekly Report. Vol 62.;
2013. www.cdc.gov/mmwr/preview/mmwrhtml/mm6208a3.htm.

Kim MH, Ahmed S, Hosseinipour MC, et al. The Impact of Option B+ on the Antenatal PMTCT
Cascade in Lilongwe, Malawi. J Acquir Immune Defic Syndr. 2015;68(5):77-83.
doi:10.1097/QAI1.0000000000000517.

Tenthani L, Haas AD, Tweya H, et al. Retention in care under universal antiretroviral therapy for
HIV-infected pregnant and breastfeeding women (“Option B+”) in Malawi. AIDS. 2014;28(4):589-
598. doi:10.1097/QAD.0000000000000143.

UNAIDS. 90-90-90: An Ambitious Treatment Target to Help End the AIDS Epidemic.; 2014.
http://www.unaids.org/sites/default/files/media_asset/90-90-90_en.pdf.

Gaynes BN, Gavin N, Meltzer-Brody S, et al. Perinatal depression: prevalence, screening accuracy,
and screening outcomes. Evid Rep Technol Assess (Summ). 2005;(119):1-8.

Kessler RC, Berglund P, Demler O, et al. The Epidemiology of Major Depressive Disorder. JAMA.
2003;289(23):3095-3105.

Lyketsos CG, Hoover DR, Guccione M, et al. Predictors of Medical Outcomes in HIV Infection.
JAMA J Am Med Assoc. 1993;270(21):2563-2567.

94



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Gonzalez JS, Batchelder AW, Psaros C, Safren SA. Depression and HIV / AIDS Treatment
Nonadherence : A Review and Meta-analysis. J Acquir Imnmune Defic Syndr. 2011;58(2):181-187.

Beer L, Skarbinski J. Adherence to Antiretroviral Therapy Among HIV-Infected Adults in the
United States. AIDS Educ Prev. 2014;26(6):521-537.

Whetten K, Shirey K, Pence BW, et al. Trauma History and Depression Predict Incomplete
Adherence to Antiretroviral Therapies in a Low Income Country. PLoS One. 2013;8(10):1-7.
doi:10.1371/journal.pone.0074771.

Pence BW, Miller WC, Gaynes BN, Eron JJ. Psychiatric illness and virologic response in patients
initiating highly active antiretroviral therapy. J Acquir Inmune Defic Syndr. 2007;44(2):159-166.
doi:10.1097/QAI1.0b013e31802c2f51.

Ickovics JR, Hamburger ME, Vlahov D, et al. Mortality, CD4 cell count decline, and depressive
symptoms among HIV-seropositive women: longitudinal analysis from the HIV Epidemiology

Research Study. JAMA. 2001;285(11):1466-1474. doi:10.1001/jama.285.11.1466.

Leserman J. Role of depression, stress, and trauma in HIV disease progression. Psychosom Med.
2008;70(5):539-545. doi:10.1097/PSY.0b013e3181777a5f.

Sowa N, Cholera R, Pence B, Gaynes B. Perinatal depression in HIV-infected African women: a
systematic review. J Clin Psychiatry. 2015;76(10):1385-1396. doi:10.4088/JCP.14r09186.

UNAIDS. MDG 6 : 15 Years, 15 Lessons of Hope from the AIDS Response.; 2015.

UNAIDS. UNAIDS Regional Fact Sheet 2012.; 2012.

http://www.unaids.org/sites/default/files/en/media/unaids/contentassets/documents/epidemio

logy/2012/gr2012/2012_FS_regional_ssa_en.pdf.

CountryReports. Malawi Facts and Culture. http://www.countryreports.org/country/Malawi.htm.

Accessed November 4, 2016.

World Health Organisation (WHO). Use of Antiretroviral Drugs for Treating Pregnant Women and
Preventing HIV Infection in Infants: Programmatic Update.; 2012. doi:WHO/HIV/2012.6.

Chan AK, Kanike E, Bedell R, et al. Same day HIV diagnosis and antiretroviral therapy initiation
affects retention in Option B+ prevention of mother-to-child transmission services at antenatal
care in Zomba District, Malawi. J Int AIDS Soc. 2016;19:1-6.

Katirayi L, Namadingo H, Phiri M, et al. HIV-positive pregnant and postpartum women’s
perspectives about Option B+ in Malawi: a qualitative study. J Int AIDS Soc. 2016;19:1-8.

Cataldo F, Chiwaula L, Nkhata M, et al. Exploring the Experiences of Women and Health Care

Workers in the Context of PMTCT Option B Plus in Malawi. J Acquir Immune Defic Syndr.
2017;74(5):517-522.

95



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Mitiku I, Arefayne M, Mesfin Y, Gizaw M. Factors associated with loss to follow-up among women
in Option B+ PMTCT programme in northeast Ethiopia: a retrospective cohort study. J Int AIDS
Soc. 2016;19:1-8.

Hauser BM, Miller WC, Tweya H, et al. Assessing Option B+ retention and infant follow-up in
Lilongwe, Malawi. Int J STD AIDS. 2018;29(2):185-194. doi:10.1177/0956462417721658.

Haas AD, Msukwa MT, Egger M, et al. Adherence to Antiretroviral Therapy During and After
Pregnancy: Cohort Study on Women Receiving Care in Malawi’s Option B+ Program. Clin Infect
Dis. 2016;63(9):1227-1235. doi:10.1093/cid/ciw500.

Llenas-Garcia J, Wikman-Jorgensen P, Hobbins M, et al. Retention in care of HIV-infected
pregnant and lactating women starting ART under Option B+ in rural Mozambique. Trop Med Int
Heal. 2016;21(8):1003-1012. doi:10.1111/tmi.12728.

Schnack A, Rempis E, Decker S, et al. Prevention of Mother-to-Child Transmission of HIV in Option
B+ Era: Uptake and Adherence During Pregnancy. AIDS Patient Care STDS. 2016;30(3):110-118.
doi:10.1089/apc.2015.0318.

Commission MNA. Malawi AIDS Response Progress Report 2015.; 2015.
http://www.unaids.org/sites/default/files/country/documents/MW!I_narrative_report_2015.pdf.

Ford D, Muzambi M, Nkhata MJ, et al. Implementation of Antiretroviral Therapy for Life in
Pregnant/Breastfeeding HIV+ Women (Option B+) Alongside Rollout and Changing Guidelines for
ART Initiation in Rural Zimbabwe: The Lablite Project Experience. J Acquir Immune Defic Syndr.
2017;74(5):508-516.

Atanga PN, Ndetan HT, Achidi EA, Meriki HD, Hoelscher M, Kroidl A. Retention in care and
reasons for discontinuation of lifelong antiretroviral therapy in a cohort of Cameroonian
pregnant and breastfeeding HIV-positive women initiating “Option B+ ” in the South West
Region. Trop Med Int Heal. 2017;22(2):161-170. d0i:10.1111/tmi.12816.

Miller K, Muyindike W, Matthews LT, Kanyesigye M, Siedner MJ. Program Implementation of
Option B+ at a President’s Emergency Plan for AIDS Relief-Supported HIV Clinic Improves Clinical
Indicators but Not Retention in Care in Mbarara, Uganda. AIDS Patient Care STDS.
2017;31(8):335-341. doi:10.1089/apc.2017.0034.

Knettel BA, Cichowitz C, Ngocho JS, et al. Retention in HIV Care During Pregnancy and the
Postpartum Period in the Option B+ Era: A Systematic Review and Meta-Analysis of Studies in
Africa. J Acquir Immune Defic Syndr. 2018:e-pub ahead of print.
doi:10.1097/QAI1.0000000000001616.

Fox MP, Rosen S. Patient retention in antiretroviral therapy programs up to three years on
treatment in sub-Saharan Africa, 2007 — 2009: systematic review. Trop Med Int Heal.
2010;15(S1):1-15. doi:10.1111/j.1365-3156.2010.02508.x.

Tweya H, Gugsa S, Hosseinipour M, et al. Understanding factors, outcomes and reasons for loss

to follow-up among women in Option B+ PMTCT programme in Lilongwe, Malawi. Trop Med Int
Heal. 2014;19(11):1360-1366. d0i:10.1111/tmi.12369.

96



41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

Geng EH, Odeny TA, Lyamuya RE, et al. Estimation of mortality among HIV-infected people on
antiretroviral treatment in east Africa: a sampling based approach in an observational, multisite,
cohort study. Lancet HIV. 2015;2(3):e107-e116. doi:10.1016/52352-3018(15)00002-8.

Malawi Ministry of Health. Participants Manual in Integrated Maternal and Neonatal Care.; 2015.

Tenthani L, Haas AD, Egger M, et al. HIV Testing Among Pregnant Women Who Attend Antenatal
Care in Malawi. J Acquir Immune Defic Syndr. 2015;69(5):610-614.

Haas AD, Tenthani L, Msukwa MT, et al. Retention in care during the first 3 years of antiretroviral
therapy for women in Malawi’s option B+ programme: an observational cohort study. Lancet HIV.
2016;3(4):e175-e182. doi:10.1016/52352-3018(16)00008-4.

Hosseinipour MC, Nelson JAE, Trapence C, et al. Viral Suppression and HIV Drug Resistance at 6
Months Among Women in Malawi’s Option B+ Program: Results From the PURE Malawi Study. J
Acquir Immune Defic Syndr. 2017;75 Suppl 2(Supplement2):5149-5155.
doi:10.1097/QAI1.0000000000001368.

Llibre JM, Schapiro JM, Clotet B. Clinical Implications of Genotypic Resistance to the Newer
Antiretroviral Drugs in HIV-1-Infected Patients with Virological Failure. Clin Infect Dis.
2010;50(6):872-881. doi:10.1086/650732.

Myer L, Phillips TK. Beyond “Option B+”: Understanding Antiretroviral Therapy (ART) Adherence,
Retention in Care and Engagement in ART Services Among Pregnant and Postpartum Women
Initiating Therapy in Sub-Saharan Africa. J Acquir Immune Defic Syndr. 2017;75(S2):5115-122.

Elwell K. Facilitators and barriers to treatment adherence within PMTCT programs in Malawi.
AIDS Care. 2017;28(8):971-975. doi:10.1080/09540121.2016.1153586.

Hoffman RM, Phiri K, Parent J, et al. Factors associated with retention in Option B + in Malawi: a
case control study. J Int AIDS Soc. 2017;20. doi:10.7448/1AS.20.01.21464.

Buregyeya E, Naigino R, Mukose A, et al. Facilitators and barriers to uptake and adherence to
lifelong antiretroviral therapy among HIV infected pregnant women in Uganda: a qualitative
study. BMC Pregnancy Childbirth. 2017;17(94). doi:10.1186/s12884-017-1276-x.

Peltzer K, Sikwane E, Majaja M. Factors associated with short-course antiretroviral prophylaxis (
dual therapy ) adherence for PMTCT in Nkangala district , South Africa. Acta Paediatr.
2011;100:1253-1257. d0i:10.1111/j.1651-2227.2011.02253.x.

Phillips T, Cois A, Remien RH, et al. Self-Reported Side Effects and Adherence to Antiretroviral
Therapy in HIV-Infected Pregnant Women under Option B + : A Prospective Study. PLoS One.
2016;11(10). doi:10.1371/journal.pone.0163079.

Flax VL, Hamela G, Mofolo I, Hosseinipour MC, Hoffman IF, Maman S. Factors influencing

postnatal Option B + participation and breastfeeding duration among HIV-positive women in
Lilongwe District , Malawi : A qualitative study. PLoS One. 2017;12(4).

97



54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Flax VL, Yourkavitch J, Okello ES, Kadzandira J, Katahoire AR, Munthali AC. “If my husband leaves
me, | will go home and suffer, so better cling to him and hide this thing”: The influence of gender
on Option B+ prevention of mother-to-child transmission participation in Malawi and Uganda.
PLoS One. 2017;12(6).

Yotebieng M, Moracco KE, Thirumurthy H, et al. Conditional cash transfers improve retention in
PMTCT services by mitigating the negative effect of not having money to come to the clinic. J
Acquir Immune Defic Syndr. 2017;74(2):150-157. doi:10.1097/QAI1.0000000000001219.

Chibanda D, Benjamin L, Weiss HA, Abas M. Mental, Neurological, and Substance Use Disorders
in People Living With HIV / AIDS in Low- and Middle-Income Countries. J Acquir Inmune Defic
Syndr. 2014;67(Supplement 1):54-67.

Ciesla JA, Roberts JE. Meta-analysis of the relationship between HIV infection and risk for
depressive disorders. Am J Psychiatry. 2001;158(5):725-730. doi:10.1176/appi.ajp.158.5.725.

Kacanek D, Jacobson DL, Spiegelman D, Wanke C, Isaac R, Wilson IB. Incident Depression
Symptoms Are Associated With Poorer HAART Adherence: A Longitudinal Analysis From the
Nutrition for Healthy Living Study. J Acquir Immune Defic Syndr. 2010;53(2):266-272.

Cichowitz C, Maraba N, Hamilton R, Charalambous S, Hoffmann CJ. Depression and alcohol use
disorder at antiretroviral therapy initiation led to disengagement from care in South Africa. PLoS
One. 2017;12(12):1-11.

Nakimuli-Mpungu E, Bass JK, Alexandre P, et al. Depression, Alcohol Use and Adherence to
Antiretroviral Therapy in Sub-Saharan Africa: A Systematic Review. AIDS Behav. 2012;16(8):2101-
2118. doi:10.1007/s10461-011-0087-8.

Cholera R, Pence BW, Gaynes BN, et al. Depression and Engagement in Care Among Newly
Diagnosed HIV-Infected Adults in Johannesburg, South Africa. AIDS Behav. 2017;21(6):1632-1640.
doi:10.1007/s10461-016-1442-6.

Yotebieng KA, Fokong K, Yotebieng M. Depression, retention in care, and uptake of PMTCT
service in Kinshasa, the Democratic Republic of Congo: a prospective cohort. AIDS Care.
2017;29(3):285-289. doi:10.1080/09540121.2016.1255708.

Hodgson I, Plummer ML, Konopka SN, et al. A Systematic Review of Individual and Contextual
Factors Affecting ART Initiation, Adherence, and Retention for HIV-Infected Pregnant and
Postpartum Women. PLoS One. 2014;9(11):e111421. doi:10.1371/journal.pone.0111421.

Turan B, Stringer KL, Onono M, et al. Linkage to HIV care, postpartum depression, and HIV-
related stigma in newly diagnosed pregnant women living with HIV in Kenya: a longitudinal
observational study. BMC Pregnancy Childbirth. 2014;14(1):400. doi:10.1186/s12884-014-0400-4.

Brittain K, Mellins CA, Phillips T, Zerbe A. Social Support, Stigma and Antenatal Depression

Among HIV-Infected Pregnant Women in South Africa. AIDS Behav. 2017;21(1):274-282.
doi:10.1007/s10461-016-1389-7.

98



66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Rochat T, Richter L, Doll H, Buthelezi N, Tomkins A, Stein A. Depression among pregnant rural
South African women undergoing HIV testing. Jama. 2006;295(12):1376-1378.

Sheth SS, Coleman J, Cannon T, et al. Association between depression and nonadherence to
antiretroviral therapy in pregnant women with perinatally acquired HIV. AIDS Care.
2015;27(3):350-354. doi:10.1080/09540121.2014.998610.

Bitew T, Hanlon C, Kebede E, Medhin G, Fekadu A. Antenatal depressive symptoms and maternal
health care utilisation: a population-based study of pregnant women in Ethiopia. BMC Pregnancy
Childbirth. 2016;16(301):1-11. doi:10.1186/s12884-016-1099-1.

Wright J, Lubben F, Mkandawire MB. Young Malawians on the interaction between mental health
and HIV/AIDS. African J AIDS Res. 2007;6(3):297-304. do0i:10.2989/16085900709490425.

Stewart RC, Umar E, Gleadow-ware S, Creed F, Bristow K. Perinatal distress and depression in
Malawi: an exploratory qualitative study of stressors, supports and symptoms. Arch Womens
Ment Health. 2015;18:177-185. doi:10.1007/s00737-014-0431-x.

Lancaster CA, Gold KJ, Flynn HA, Yoo H, Marcus SM, Davis MM. Risk factors for depressive
symptoms during pregnancy: a systematic review. Am J Obs Gynecol. 2010;202(1):5-14.
doi:10.1016/j.ajog.2009.09.007.Risk.

O’Hara MW, Swain AM. Rates and risk of postpartum depression—a meta-analysis. Int Rev
Psychiatry. 1996;8(1):37-54. doi:10.3109/09540269609037816.

Gavin NI, Gaynes BN, Lohr KN, Meltzer-Brody S, Gartlehner G, Swinson T. Perinatal Depression: A
Systematic Review of Prevalence and Incidence. Obstet Gynecol. 2005;106(5):1071-1083.

Sawyer A, Ayers S, Smith H. Pre- and postnatal psychological wellbeing in Africa: A systematic
review. J Affect Disord. 2010;123(1-3):17-29. d0i:10.1016/j.jad.2009.06.027.

Adewuya AO, Ola BA, Aloba 00, Dada AO, Fasoto OO. Prevalence and correlates of depression in
late pregnancy among Nigerian women. Depress Anxiety. 2007;24:15-21. doi:10.1002/da.

Peltzer K, Rodriguez VJ, Jones D. Prevalence of prenatal depression and associated factors among
HIV-positive women in primary care in Mpumalanga province, South Africa. J Soc Asp HIV/AIDS.
2016;13(1):60-67. doi:10.1080/17290376.2016.1189847.

Kaaya S, Fawzi M, Mbwambo J, Lee B, Msamanga G, Fawzi W. Validity of the Hopkins Symptom
Checklist-25 amongst HIV-positive pregnant women in Tanzania. Acta Psychiatr Scand.
2002;106(1):9-19.

Rochat TJ, Tomlinson M, Newell M, Stein A. Detection of antenatal depression in rural HIV-
affected populations with short and ultrashort versions of the Edinburgh Postnatal Depression
Scale (EPDS). Arch Womens Ment Health. 2013;16:401-410. doi:10.1007/s00737-013-0353-z.

Aaron E, Bonacquisti A, Geller P a., Polansky M. Perinatal Depression and Anxiety in Women with

and without Human Immunodeficiency Virus Infection. Women’s Heal Issues. 2015;25(5):579-
585. d0i:10.1016/j.whi.2015.04.003.

99



80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

Bonacquisti A, Geller PA, Aaron E, Bonacquisti A, Geller PA, Rates EA. Rates and predictors of
prenatal depression in women living with and without HIV. AIDS Care. 2014;26(1):100-106.
doi:10.1080/09540121.2013.802277.

Nyirenda M, Chatterji S, Rochat T, Mutevedzi P, Newell M. Prevalence and correlates of
depression among HIV-infected and -affected older people in rural South Africa. J Affect Disord.
2013;151(1):31-38. doi:10.1016/j.jad.2013.05.005.

Peltzer K, Szrek H, Ramlagan S, Leite R, Chao L-W. Depression and social functioning among HIV-
infected and uninfected persons in South Africa. AIDS Care. 2015;27(1):41-46.

Bisetegn TA, Mihretie G, Muche T. Prevalence and Predictors of Depression among Pregnant
Women in Debretabor Town, Northwest Ethiopia. PLoS Med. 2016;11(9):1-10.
doi:10.1371/journal.pone.0161108.

Brittain K, Myer L, Koen N, Koopowitz S, Donald KA. Risk Factors for Antenatal Depression and
Associations with Infant Birth Outcomes: Results from a South African Birth Cohort Study.
Paediatr Perinat Epidemiol. 2015;29:505-514. doi:10.1111/ppe.12216.

Biaggi A, Conroy S, Pawlby S, Pariante CM. Identifying the women at risk of antenatal anxiety and
depression: a systematic review. J Affect Disord. 2016;191:62-77. doi:10.1016/j.jad.2015.11.014.

Peltzer K, Shikwane ME. Prevalence of postnatal depression and associated factors among HIV-
positive women in primary care in Nkangala district, South Africa. South Afr J HIV Med.
2011;12(4):24. doi:10.4102/hivmed.v12i4.168.

Msellati P. Improving mothers’ access to PMTCT programs in West Africa: A public health
perspective. Soc Sci Med. 2009;6(1):46-52. doi:10.1016/j.socscimed.2009.05.034.

Evans J, Heron J, Patel RR, Wiles N. Depressive symptoms during pregnancy and low birth weight
at term. Br J Psychiatry. 2007;191:84-85. d0i:10.1192/ bjp.bp.105.016568.

Field T, Diego M, Hernandez-Reif M. Prenatal depression effects on the fetus and newborn: a
review. Infant Behav Dev. 2006;29(3):445-455. doi:10.1016/j.infbeh.2006.03.003.

Wisner KL, Sit DKY, Hanusa BH, et al. Major Depression and Antidepressant Treatment: Impact on
Pregnancy and Neonatal Outcomes. Am J Psychiatry. 2009;166(5):557-566.
doi:10.1176/appi.ajp.2008.08081170.

Anoop S, Saravanan B, Joseph A, Cherian A, Jacob KS. Maternal depression and low maternal
intelligence as risk factors for malnutrition in children: a community based case-control study
from South India. Arch Dis Child. 2004;89:325-329. doi:10.1136/adc.2002.009738.

Luoma I, Tamminen T, Kaukonen P, et al. Longitudinal study of maternal depressive symptoms

and child well-being. J Am Acad Child Adolesc Psychiatry. 2001;40(12):1367-1374.
http://pdfs.journals.lIww.com/jaacap/2001/12000/6.pdf.

100



93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

Martins C, Gaffan E. Effects of early maternal depression on patterns of infant-mother
attachment: a meta-analytic investigation. J Child Psychol Psychiatry. 2000;41(6):737-746.
doi:10.1111/1469-7610.00661.

NICHD Early Child Care Research Network. Chronicity of maternal depressive symptomes,
maternal sensitivity, and child functioning at 36 months. NICHD Early Child Care Research
Network. Dev Psychol. 1999;35(5):1297-1310. doi:10.1037/0012-1649.35.5.1297.

Campbell SB, Brownell CA, Hungerford A, Spieker SJ, Mohan R, Blessing JS. The course of
maternal depressive symptoms and maternal sensitivity as predictors of attachment security at
36 months. Dev Psychopathol. 2004;15(2):231-252. doi:10.1017/50954579404044499.

Akman |, Kuscu K, Ozdemir N, et al. Mothers’ postpartum psychological adjustment and infantile
colic. Arch Dis Child. 2006;91(5):417-419. doi:10.1136/adc.2005.083790.

Ashman SB, Dawson G, Panagiotides H, Yamada E, Wilkinson CW. Stress hormone levels of
children of depressed mothers. Dev Psychopathol. 2002;14:333-349.
doi:10.1017/50954579402002080.

Diego MA, Field T, Hernandez-Reif M, Cullen C, Schanberg S, Kuhn C. Prepartum, Postpartum, and
Chronic Depression Effects on Newborns. Psychiatry Interpers Biol Process. 2004;67(1):63-80.
doi:10.1521/psyc.67.1.63.31251.

Halligan SL, Herbert J, Goodyer |, Murray L. Disturbances in morning cortisol secretion in
association with maternal postnatal depression predict subsequent depressive symptomatology
in adolescents. Biol Psychiatry. 2007;62(1):40-46. doi:10.1016/].biopsych.2006.09.011.

Gibson J, McKenzie-Mcharg K, Shakespeare J, Price J, Gray R. A systematic review of studies
validating the Edinburgh Postnatal Depression Scale in antepartum and postpartum women. Acta
Psychiatr Scand. 2009;119(5):350-364. doi:10.1111/j.1600-0447.2009.01363.x.

Cox JL, Holden JM, Sagovsky R. Detection of Postnatal Depression: Development of the 10-item
Edinburgh Postnatal Depression scale. Br J Psychiatry. 1987;150(JUNE):782-786.
doi:10.1192/bjp.150.6.782.

Lee AM, Lam SK, Lau SMSM, Chong CSY, Chui HW, Fong DYT. Prevalence, Course, and Risk Factors
for Antenatal Anxiety and Depression. Obstet Gynecol. 2007;110(5):8-10.

Stewart RC, Umar E, Tomenson B, Creed F. Validation of screening tools for antenatal depression
in Malawi—A comparison of the Edinburgh Postnatal Depression Scale and Self Reporting
Questionnaire. J Affect Disord. 2013;150(3):1041-1047. doi:10.1016/j.jad.2013.05.036.

Tsai AC, Scott JA, Hung KJ, et al. Reliability and Validity of Instruments for Assessing Perinatal
Depression in African Settings: Systematic Review and Meta-Analysis. PLoS One.
2013;8(12):e82521. doi:10.1371/journal.pone.0082521.

Zhong Q, Gelaye B, Rondon M, et al. Comparative performance of Patient Health Questionnaire-9

and Edinburgh Postnatal Depression Scale for screening antepartum depression. J Affect Disord.
2014;162:1-7. doi:10.1016/j.jad.2014.03.028.

101



106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

Yawn BP, Pace W, Wollan PC, et al. Concordance of Edinburgh Postnatal Depression Scale (EPDS)
and Patient Health Questionnaire (PHQ-9) to Assess Increased Risk of Depression among
Postpartum Women. J Am Board Fam Med. 2009;22(5):483-491.
doi:10.3122/jabfm.2009.05.080155.

Pence BW, Gaynes BN, Atashili J, et al. Validity of an interviewer-administered patient health
guestionnaire-9 to screen for depression in HIV-infected patients in Cameroon. J Affect Disord.
2012;143:208-213.

Cholera R, Gaynes BN, Pence BW, et al. Validity of the patient health questionnaire-9 to screen
for depression in a high-HIV burden primary healthcare clinic in Johannesburg, South Africa. J
Affect Disord. 2014;167:160-166. doi:10.1016/j.jad.2014.06.003.

Hanlon C, Medhin G, Selamu M, et al. Validity of brief screening questionnaires to detect
depression in primary care in Ethiopia. J Affect Disord. 2015;186:32-39.
doi:10.1016/j.jad.2015.07.015.

Mugavero MJ, Westfall AO, Zinski A, et al. Measuring Retention in HIV Care: The Elusive Gold
Standard. J Acquir Immune Defic Syndr. 2012;61(5):574-580.
doi:10.1097/QAI1.0b013e318273762f.Measuring.

Malawi Ministry of Health. Malawi Guidelines for Clinical Management of HIV in Children and
Adults, 3rd Edition.; 2016.

Flax VL, Hamela G, Mofolo I, Hosseinipour MC, Hoffman I, Maman S. Infant and Young Child
Feeding Counseling, Decision-Making, and Practices Among HIV-Infected Women in Malawi’s
Option B+ Prevention of Mother-to-Child Transmission Program: A Mixed Methods Study. AIDS
Behav. 2016;20(11):2612-2623. doi:10.1007/s10461-016-1378-x.

Malawi Ministry of Health. Clinical Management of HIV in Children and Adults. Lilongwe; 2014.
http://cms.medcol.mw/cms_uploaded_resources/18381_16.pdf%5Cnhttp://apps.who.int/medici
nedocs/documents/s18802en/s18802en.pdf.

Chesney M a. The Elusive Gold Standard. JAIDS J Acquir Immune Defic Syndr.
2006;43(Supplement 1):5149-5155. doi:10.1097/01.9ai.0000243112.91293.26.

Liu H, Golin CE, Miller LG, et al. A comparison study of multiple measures of adherence to HIV
protease inhibitors. Ann Intern Med. 2001;134(10):968-977.
http://www.ncbi.nlm.nih.gov/pubmed/11352698.

Berg KM, Arnsten JH. Practical and conceptual challenges in measuring antiretroviral adherence. J
Acquir Immune Defic Syndr. 2006;43 Suppl 1:579-587. doi:10.1097/01.9ai.0000248337.97814.66.

Goldman JD, Cantrell R a, Mulenga LB, et al. Simple adherence assessments to predict virologic
failure among HIV-infected adults with discordant immunologic and clinical responses to
antiretroviral therapy. AIDS Res Hum Retroviruses. 2008;24(8):1031-1035.
doi:10.1089/aid.2008.0035.

102



118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

Kouanfack C, Laurent C, Peytavin G, et al. Adherence to antiretroviral therapy assessed by drug
level monitoring and self-report in Cameroon. J Acquir Immune Defic Syndr. 2008;48(2):216-219.
doi:10.1097/QAI.0b013e3181743955.

McMahon JH, Manoharan A, Wanke CA, et al. Pharmacy and self-report adherence measures to
predict virological outcomes for patients on free antiretroviral therapy in Tamil Nadu, India. AIDS
Behav. 2013;17(6):2253-2259. doi:10.1007/s10461-013-0436-x.Pharmacy.

Sun GW, Shook TL, Kay GL. Inappropriate use of bivariable analysis to screen risk factors for use
in multivariable analysis. J Clin Epidemiol. 1996;49(8):907-916. doi:10.1016/0895-4356(96)00025-
X.

Zou G. A Modified Poisson Regression Approach to Prospective Studies with Binary Data. Am J
Epidemiol. 2004;159(7):702-706. doi:10.1093/aje/kwh090.

Greenland S. Model-based estimation of relative risks and other epidemiologic measures in
studies of common outcomes and in case-control studies. Am J Epidemiol. 2004;160(4):301-305.

Spiegelman D, Hertzmark E. Easy SAS Calculations for Risk or Prevalence Ratios and Differences.
Am J Epidemiol. 2005;162(3):199-200. doi:10.1093/aje/kwi188.

Petersen MR, Deddens JA. A comparison of two methods for estimating prevalence ratios. BMC
Med Res Methodol. 2008;8(9). doi:10.1186/1471-2288-8-9.

Cohen J. A coefficient of agreement for nominal scales. Educ Psychol Meas. 1960;20(1):37-46.
doi:10.1177/001316446002000104.

Byrt T, Bishop J, Carlin JB. Bias, prevalence, and kappa. J Clin Epidemiol. 1993;46(5):423-429.

Kroenke K, Spitzer RL, Williams JBW. The PHQ-9: Validity of a Brief Depression Severity Measure.
J Gen Intern Med. 2001;16(9):606-613.

Fleiss J, Levin B, Paik M. Statistical Methods for Rates and Proportions. 3rd ed. Hoboken, NJ: John
Wiley & Sons; 2003.

Hogue CJR, Parker CB, Willinger M, et al. The Association of Stillbirth with Depressive Symptoms
6 — 36 Months Post-Delivery. Paediatr Perinat Epidemiol. 2015;29:131-143.
doi:10.1111/ppe.12176.

Toffol E, Koponen P, Partonen T. Miscarriage and mental health: Results of two population-based
studies. Psychiatry Res. 2013;205(2013):151-158. d0i:10.1016/].psychres.2012.08.029.

Farren J, Jalmbrant M, Ameye L, et al. Post-traumatic stress, anxiety and depression following
miscarriage or ectopic pregnancy: a prospective cohort study. BMJ Open. 2016;6(11).
doi:10.1136/bmjopen-2016-011864.

Gold KJ, Leon |, Boggs ME, Sen A. Depression and Posttraumatic Stress Symptoms. J Women’s
Heal. 2016;25(3):263-269. doi:10.1089/jwh.2015.5284.

103



133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144,

145.

Naing L, Winn T, Rusli BN. Practical Issues in Calculating the Sample Size for Prevalence Studies.
Arch Orofac Sci. 2006;1:9-14.

Schisterman EF, Cole SR, Platt RW. Overadjustment bias and unnecessary adjustment in
epidemiologic studies. Epidemiology. 2009;20(4):488-495. doi:10.1097/EDE.0Ob013e3181a819a1.

Kurth T, Walker AM, Glynn RJ, et al. Results of Multivariable Logistic Regression, Propensity
Matching, Propensity Adjustment, and Propensity-based Weighting under Conditions of
Nonuniform Effect. Am J Epidemiol. 2006;163(3):262-270. doi:10.1093/aje/kwj047.

Sturmer T, Rothman KJ, Glynn RJ. Insights into different results from different causal contrasts in
the presence of effect-measure modification. Pharmacoepidemiol Drug Saf. 2006;15(10):698-
709.

Brookhart MA, Wyss R, Layton JB, Stirmer T. Propensity Score Methods for Confounding Control
in Nonexperimental Research. Circ Cardiovasc Qual Outcomes. 2013;6:604-611.
do0i:10.1161/CIRCOUTCOMES.113.000359.

Brookhart MA, Schneeweiss S, Rothman KJ, Glynn RJ, Avorn J, Stiirmer T. Variable Selection for
Propensity Score Models. Am J Epidemiol. 2006;163(12):1149-1156. doi:10.1093/aje/kwj149.

Fogel JM, Wang L, Parsons TL, et al. Undisclosed Antiretroviral Drug Use in a Multinational
Clinical Trial (HIV Prevention Trials Network 052). J Infect Dis. 2013;208(10):1624-1628.
doi:10.1093/infdis/jit390.

Speight C, Phiri S, Hosseinipour MC, et al. Implementing Option B+ for prevention of mother to
child transmission at Bwaila Maternity Unit, Lilongwe: the first 18 months. IAS 2013 7th IAS Conf
HIV Pathog Treat Prev Kuala Lampur, Malaysia. 2013.

Kim MH, Ahmed S, Hosseinipour MC, et al. The impact of Option B+ on the antenatal PMTCT
cascade in Lilongwe, Malawi. JAIDS J Acquir Inmune Defic Syndr. 2015;68(5):e77-e83.
doi:10.1097/QAI.0000000000000517.

Zafar S, Jean-Baptiste R, Rahman A, Neilson JP, van den Broek NR. Non-Life Threatening Maternal
Morbidity: Cross Sectional Surveys from Malawi and Pakistan. PLoS One. 2015;10(9).
doi:10.1371/journal.pone.0138026.

Stewart RC, Umar E, Tomenson B, Creed F. A cross-sectional study of antenatal depression and
associated factors in Malawi. Arch Womens Ment Health. 2014;17(2):145-154.
doi:10.1007/s00737-013-0387-2.

Chibanda D, Mangezi W, Tshimanga M, et al. Postnatal Depression by HIV Status Among Women
in Zimbabwe. J Women’s Heal. 2010;19(11):2071-2077. doi:10.1089/jwh.2010.2012.

Rubin LH, Cook J a., Grey DD, et al. Perinatal Depressive Symptoms in HIV-Infected Versus HIV-

Uninfected Women: A Prospective Study from Preconception to Postpartum. J Women’s Heal.
2011;20(9):1287-1295. doi:10.1089/jwh.2010.2485.

104



146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

Biratu A, Haile D. Prevalence of antenatal depression and associated factors among pregnant
women in Addis Ababa, Ethiopia: a cross-sectional study. Reprod Health. 2015;12(99).
doi:10.1186/s12978-015-0092-x.

Dibaba Y, Fantahun M, Hindin MJ. The association of unwanted pregnancy and social support
with depressive symptoms in pregnancy: evidence from rural Southwestern Ethiopia. BMC
Pregnancy Childbirth. 2013;13(135).

Davies T, Schneider M, Nyatsanza M, Lund C. “The sun has set even though it is morning”:
Experiences and explanations of perinatal depression in an urban township, Cape Town.
Transcult Psychiatry. 2016;0(0):1-27. d0i:10.1177/1363461516632389.

Weobong B, Soremekun S, Ha A, et al. Prevalence and determinants of antenatal depression
among pregnant women in a predominantly rural population in Ghana: The DON population-
based study. J Affect Disord. 2014;165:1-7. doi:10.1016/j.jad.2014.04.009.

Fisher J, Cabral de Mello M, Patel V, et al. Prevalence and determinants of common perinatal
mental disorders in women in low- and lower-middle-income countries: a systematic review. Bull
World Health Organ. 2012;90(2):139-149H. doi:10.2471/BLT.11.091850.

Li Y, Marshall CM, Rees HC, Nunez A, Ezeanolue EE, Ehiri JE. Intimate partner violence and HIV
infection among women: a systematic review and meta-analysis. J Int AIDS Soc. 2014;17.

Illangasekare S, Burke J, Chander G, Gielen A. The Syndemic Effects of Intimate Partner Violence,
HIV/AIDS, and Substance Abuse on Depression among Low-Income Urban Women. J Urban Heal
Bull New York Acad Med. 2013;90(5):934-947. doi:10.1007/s11524-013-9797-8.

Tsai AC, Tomlinson M, Comulada WS, Rotheram-Borus MJ. Intimate Partner Violence and
Depression Symptom Severity among South African Women during Pregnancy and Postpartum:
Population-Based Prospective Cohort Study. PLoS Med. 2016;13(1).
doi:10.1371/journal.pmed.1001943.

Stewart RC, Umar E, Tomenson B, Creed F. Validation of the multi-dimensional scale of perceived
social support (MSPSS) and the relationship between social support, intimate partner violence
and antenatal depression in Malawi. BMC Psychiatry. 2014;14(180).

Go VF, Latkin C, Le Minh N, et al. Variations in the Role of Social Support on Disclosure Among
Newly Diagnosed HIV-Infected People Who Inject Drugs in Vietnam. AIDS Behav. 2015.
doi:10.1007/s10461-015-1063-5.

Apostolova N, Funes H a., Blas-Garcia A, Galindo MJ, Alvarez A, Esplugues J V. Efavirenz and the
CNS: what we already know and questions that need to be answered. J Antimicrob Chemother.
2015;70(10):2693-2708. doi:10.1093/jac/dkv183.

WHO. Consolidated Guidelines on the Use of Antiretroviral Drugs for Treating and Preventing HIV

Infection.; 2013.
http://apps.who.int/iris/bitstream/10665/85321/1/9789241505727 eng.pdf?ua=1.

105



158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

Akena D, Joska J, Obuku EA, Stein DJ. Sensitivity and specificity of clinician administered
screening instruments in detecting depression among HIV-positive individuals in Uganda. AIDS
Care. 2013;25(10):1245-1252. doi:10.1080/09540121.2013.764385.

Williamson JA, Hara MWO, Stuart S, Hart KJ, Watson D. Assessment of Postpartum Depressive
Symptoms: The Importance of Somatic Symptoms and Irritability. Assessment. 2015;22(3):309-
318. doi:10.1177/1073191114544357.

Nylen KJ, Williamson JA, Hara MWO, Watson D, Engeldinger J. Validity of somatic symptoms as
indicators of depression in pregnancy. Arch Womens Ment Health. 2013;16:203-210.
doi:10.1007/s00737-013-0334-2.

Halbreich U, Alarcon RD, Calil H, et al. Culturally-sensitive complaints of depressions and anxieties
in women. J Affect Disord. 2007;102:159-176. doi:10.1016/j.jad.2006.09.033.

Andersen L, Kagee A, O’Cleirigh C, Safren S, Joska J. Understanding the experience and
manifestation of depression in people living with HIV/AIDS in South Africa. AIDS Care.
2015;27(1):59-62.

Brouwers EPM, Baar AL Van, Pop VJM. Does the Edinburgh Postnatal Depression Scale measure
anxiety? J Psychosom Res. 2001;51:659-663.

Matthey S, Fisher J, Rowe H. Using the Edinburgh postnatal depression scale to screen for anxiety
disorders : Conceptual and methodological considerations. J Affect Disord. 2013;146(2):224-230.
doi:10.1016/j.jad.2012.09.009.

Meltzer-Brody S. New insights into perinatal depression: pathogenesis and treatment during
pregnancy and postpartum. Dialogues Clin Neurosci. 2011;13:89-100.

Kidia K, Machando D, Bere T, et al. “l was thinking too much”: Experiences of HIV-positive adults
with common mental disorders and poor adherence to antiretroviral therapy in Zimbabwe. Trop
Med Int Heal. 2015;20(7):903-913. do0i:10.1111/tmi.12502.

Diiorio C, McCarty F, DePadilla L, et al. Adherence to Antiretroviral Medication Regimens: A Test
of a Psychosocial Model. AIDS Behav. 2009;13:10-22. doi:10.1007/s10461-007-9318-4.

Horberg MA, Silverberg MJ, Hurley LB, et al. Effects of Depression and Selective Serotonin
Reuptake Inhibitor Use on Adherence to Highly Active Antiretroviral Therapy and on Clinical
Outcomes in HIV-Infected Patients. J Acquir Imnmune Defic Syndr. 2008;47(3):384-390.

Uthman OA, Magidson JF, Safren SA, Nachega JB. Depression and Adherence to Antiretroviral
Therapy in Low-, Middle- and High-Income Countries: A Systematic Review and Meta-Analysis.
Curr HIV/AIDS Rep. 2014;11:291-307. doi:10.1007/s11904-014-0220-1.

Hatcher AM, Stockl H, Christofides N, et al. Mechanisms linking intimate partner violence and

prevention of mother-to-child transmission of HIV: A qualitative study in South Africa. Soc Sci
Med. 2016;168:130-139. doi:10.1016/j.socscimed.2016.09.013.

106



171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

Mugavero MJ, Davila JA, Nevin CR, Giordano TP. From access to engagement: measuring
retention in outpatient HIV clinical care. AIDS Patient Care STDS. 2010;24(10):607-613.
doi:10.1089/apc.2010.0086.

Rollins NC, Becquet R, Orne-Gliemann J, et al. Defining and Analyzing Retention-in-Care Among
Pregnant and Breastfeeding HIV-Infected Women: Unpacking the Data to Interpret and Improve
PMTCT Outcomes. JAIDS J Acquir Immune Defic Syndr. 2014;67(S2):5S150-156.

Skovdal M, Wringe A, Seeley J, et al. Using theories of practice to understand HIV-positive
persons varied engagement with HIV services: a qualitative study in six Sub-Saharan African
countries. Sex Transm Infect. 2017;93(Supp3). doi:10.1136/sextrans-2016-052977.

Hsieh A, Rodrigues J, Skovdal M, Melillo S, Walker D, Children CEWG of the ITT on the P and T of
Hl in PWM and. From patient to person: the need for an “HIV trajectories” perspective in the
delivery of prevention of mother-to-child-transmission services. AIDS. 2014;28(S3):5399-409.
doi:10.1097/QAD.0000000000000341.

Maman S, Groves AK, McNaughton Reyes HL, Moodley D. Diagnosis and Disclosure of HIV Status:
Implications for Women's Risk of Physical Partner Violence in the Postpartum Period. J Acquir
Immune Defic Syndr. 2016;72(5):546-551.

Shamu S, Zarowsky C, Shefer T, Temmerman M, Abrahams N. Intimate Partner Violence after
Disclosure of HIV Test Results among Pregnant Women in Harare , Zimbabwe. PLoS One.
2014;9(10). doi:10.1371/journal.pone.0109447.

Sweetland AC, Belkin GS, Verdeli H. Measuring depression and anxiety in sub-Saharan Africa.
Depress Anxiety. 2014;31:223-232. doi:10.1002/da.22142.

Davis N, Kanagat N, Sharer M, Eagan S, Amanyeiwe UU. Review of differentiated approaches to
antiretroviral therapy distribution. AIDS Care. 2018. doi:10.1080/09540121.2018.1441970.

Srivastava M, Sullivan D, Phelps BR, Modi S, Broyles LN. Boosting ART uptake and retention
among HIV-infected pregnant and breastfeeding women and their infants : the promise of
innovative service delivery models. J Int AIDS Soc. 2018;21. doi:10.1002/jia2.25053.

Treisman G, Angelino A. Interrelation between Psychiatric Disorders and the Prevention and
Treatment of HIV Infection. Clin Infect Dis. 2007;45(Suppl 4):5313-7. doi:10.1086/522556.

Gourlay A, Birdthistle I, Mburu G, lorpenda K, Wringe A. Barriers and facilitating factors to the
uptake of antiretroviral drugs for prevention of mother-to-child transmission of HIV in sub-
Saharan Africa: a systematic review. J Int AIDS Soc. 2013;16.

Kruk ME, Riley PL, Palma AM, et al. How Can the Health System Retain Women in HIV Treatment

for a Lifetime? A Discrete Choice Experiment in Ethiopia and Mozambique. PLoS One. 2016;11(8).
doi:10.1371/journal.pone.0160764.

107



183. Taylor NK, Buttenheim AM. Improving utilization of and retention in PMTCT services: Can
behavioral economics help? BMC Health Serv Res. 2013;13(406).

184. RenjulJ, Moshabela M, McLean E, et al. “Side effects” are “central effects” that challenge
retention in HIV treatment programmes in six sub-Saharan African countries: a multicountry
qualitative study. Sex Transm Infect. 2017;93(Supp3). doi:10.1136/sextrans-2016-052971.

108



