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Daily, oral pre-exposure prophylaxis (PrEP) with emtricitabine/tenofovir disoproxil fumarate
(FTC/TDF) is a highly efficacious HIV prevention strategy for key populations at high risk of HIV,
including women, in sub-Saharan Africa. However, open-label studies and demonstration
projects have reported that young women have difficulty adhering to PrEP over time, which
limits its effectiveness as a prevention option. PrEP projects are now exploring modifiable
barriers to adherence among women to maximize its public health benefit as it is being rapidly

rolled out worldwide.

Mental health factors, including depression, traumatic stress symptoms, and stigma, are highly
prevalent among women at high risk of HIV acquisition and are barriers to medication use and
health promotion behaviors. However, there has been little consideration until now of how such
factors might also influence PrEP adherence among women in sub-Saharan Africa. The aims in
this dissertation attempt to fill this research gap by: 1) exploring the impact of depressive
symptoms on PrEP adherence among women; 2) examining the mechanisms by which

depressive symptoms influence PrEP adherence; 3) describing the broader context of HIV-



related stigma and empowerment on PrEP use; and 4) integrating depression screening into

HIV care delivery to improve mental health and HIV outcomes.

Two studies have examined the influence of depression on PrEP adherence and found that
depressive symptoms have a negative effect on daily PrEP use for transgender women and
men who have sex with men. Ours is the first study to examine links between depression and
PreP adherence among cisgender women in sub-Saharan Africa. We used marginal structural
models to estimate the association between depressive symptoms and PrEP adherence while
adjusting for time-varying confounding by sexual behavior, stigma, and social support. We found
that probable depression was significantly associated with poor PrEP adherence among
women, but not men, suggesting that mental health and depression experiences have

differential impact on HIV prevention behaviors by gender.

This work also led to questions about the mechanism of this association and whether there were
important mediators of the relationship between depression and PrEP adherence that could
explain at least some of this total effect. We conducted a mediation analysis using marginal
structural models to estimate the controlled direct effect of depression on PrEP adherence, after
accounting for the potentially mediating influence of HIV-related stigma, social support, and
optimism about PrEP effectiveness. We found a significant negative direct influence of
depression on PrEP adherence but this relationship was not strongly mediated by other
psychosocial factors. Future research is needed to explore additional potential mediators of this

relationship and identify areas for intervention.

Quialitative research methods allow us to explore narratives around PrEP use, experiences of
stigma, and concerns about mental health that are not captured by quantitative data. We

analyzed serial in-depth interview data from a cohort of young women using PrEP to understand



the broader context around their pill-taking, mental health, and relationships. In this study, we
found that women described experiences of HIV-related stigma when they began taking PrEP
which influenced their ability to take PrEP and their feelings about themselves. However, over
time, women became more empowered to use PrEP and combat HIV-related stigma by
becoming “ambassadors” of PrEP in their communities. This work highlights the potential for
empowerment-based interventions to improve PrEP adherence and reduce community stigma

and the richness of serially collected qualitative data.

In Aims 1-3, we found evidence of a strong negative impact of depression on PrEP adherence
and high rates of depression among women at risk of HIV. This work suggests that integrated
depression screening and treatment with HIV prevention service delivery could improve mental
health outcomes and PrEP effectiveness for women. To support the design of future integrated
interventions, we conducted cognitive interviews assessing comprehensibility and acceptability
of a widely used depression screening tool in the context of a PrEP delivery intervention among
pregnant and postpartum women in Thika, Kenya. We found that the tool was largely
acceptable and well-understood, but several minor changes to item wording and instructions
would improve symptom screening and linkage to mental health care. These changes are part

of our recommendations for the future use of this tool.

The collective results presented in this dissertation illustrate the negative influence of
depression and related psychosocial factors on consistent PrEP use for women, opportunities
for stigma-reduction and empowerment-based intervention approaches to improve mental
health symptoms and PrEP use in this population, and the potential to administer depression
screening within the context of HIV prevention service delivery. This work contributes to a better
understanding of the links between mental health and HIV risk for women and highlights the

importance of integrating mental health and empowerment-based interventions with PrEP



delivery to improve mental health screening and treatment and PrEP effectiveness for women in

sub-Saharan Africa.
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Daily oral pre-exposure prophylaxis (PrEP) has demonstrated efficacy to prevent
HIV transmission and is being scaled up throughout sub-Saharan Africa. Randomized
trials of PrEP efficacy conducted in high-risk populations from 2010-2012 reported
relative reductions in HIV incidence between 44-86% for intervention groups.1-°
Following efficacy trials, demonstration projects and program evaluations continued to
show success from 2012-2016, resulting in a rapid scale-up of PrEP delivery programs
in some countries in sub-Saharan Africa. The PrEP regimen of once daily oral
emtricitabine/tenofovir disoproxil fumarate (FTC/TDF, brand name Truvada®) and
lamivudine (3TC)/TDF was approved with an HIV prevention indication in South Africa
and Kenya in 2015, following WHO guidelines about PrEP that were published that
same year. Ministries of Health in Kenya and South Africa followed quickly thereafter to
release broad guidelines on the use of PrEP among high-risk individuals.”-2 PrEP scale-
up projects must now focus on improving PrEP uptake and adherence in order to

maximize its effectiveness among high-risk populations.®1°

High-risk African women have shown difficulty adhering to a daily, oral PrEP
regimen which represents a critical missed opportunity for HIV prevention. In contrast to
randomized trials with men who have sex with men and HIV serodiscordant couples, the
FEM-PrEP and VOICE trials were conducted among young African women and failed to
demonstrate PrEP’s efficacy in this group.1*? Trial participants had less than 30%
adherence to their drug regimens and the intervention groups had HIV incidence rates
of 5-6% which were extremely high and not statistically different from women
randomized to placebo medication.'1*? Open-label and demonstration projects since

have shown that high risk women are generally able to adhere to daily oral PrEP



regimens when product efficacy is known and they are receiving active PrEP
medication, but these studies still report waning adherence over follow-up.*3'4 Poor
drug adherence among women is associated with lower social and family support and
perceptions of stigma related to PrEP use.>17 Current PrEP studies are continuing to
investigate barriers to PrEP use and strategies to overcome them in order to improve
individual-level adherence and maximize the public health impact of PrEP programs for

women.18-20

Mental illness, in particular depression, is also highly prevalent among young
women in sub-Saharan Africa and is related to HIV risk, daily pill-taking behavior, and
poor health outcomes. An epidemiologic study conducted in South Africa showed that
the prevalence of major depressive disorder was 10% among all adults, but women
were nearly twice as likely to experience lifetime depression than men.?! Pregnant and
postpartum women have even greater risk of depression and it is estimated that 35-50%
of African women meet the criteria for major depressive disorder during these
periods.??23 In the general population of women, depression is linked with lower
adherence to daily oral contraceptive pills, higher rates of contraceptive discontinuation,
attendance at fewer prenatal visits, and poorer reproductive health outcomes.?4-28
Depression has also been associated with a variety of HIV risk behaviors (i.e. multiple
sexual partners, condomless sex) and sub-optimal use of antiretroviral therapy (ART)
resulting in overlapping epidemics of HIV and mental health conditions among women
living in many African locations.?%-38

Given that mental health conditions are so prevalent among African women and

are strongly associated with medication adherence and health-seeking behaviors, it can



be hypothesized that there is also a relationship between depression and PrEP use
among HIV-uninfected women in this setting. However, this association has not yet
been comprehensively studied and represents a critical gap in HIV prevention research.
To contribute to closing this gap, we have leveraged four NIH-funded studies led by
highly experienced research teams to conduct and quantitative and qualitative analyses
investigating links between depressive symptoms, other psychosocial factors, and PrEP
adherence among women in Kenya, South Africa, Uganda, and Zimbabwe. We also
evaluated the comprehension and acceptability of a widely used depressive symptom
screening tool among pregnant and postpartum Kenyan women to work toward the
development of mental health screening as a component of PrEP delivery. Through
these studies, we have contributed to the understanding of the pathways between
depression, psychosocial factors, and PrEP use among high-risk young women and
explored the most appropriate ways to measure depression among pregnant and
postpartum women in order to identify opportunities to integrate mental health services

with HIV prevention interventions in sub-Saharan Africa.

Chapter 2: Effect of Depression on Adherence to Oral PrEP among Men and

Women in East Africa

Do depressive symptoms reduce PrEP adherence among women?
The psychosocial and behavioral pathways by which depression may influence
PreP adherence are illustrated in Figure 1, adapted from the Information-Motivation-

Behavioral Skills (IMB) model.16:18:35.39.40 Depressive symptoms are associated with
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behavioral and social factors creating a context of high HIV risk.?241-44 Depression also
has the potential to directly influence receipt of information about PrEP efficacy,
motivations to use PrEP (i.e., HIV risk perception, normative beliefs about others’ PrEP
use, perceptions of PrEP-related stigma, perceptions of facilitators and barriers to PrEP
use), and PrEP behavioral skills.353945-48 \While prior studies have explored these
downstream information, motivation, and behavioral factors related to PrEP use, only
one analysis to date has examined the direct associations between depressive
symptoms and PrEP adherence.16:184950 This analysis was conducted with men who
have sex with men (MSM) and transgender women (TGW) in six countries, including
South Africa, and found that while depression modestly reduced PrEP adherence, the
impact of depression on adherence differed by population.*® Specifically, modest
depressive symptoms (Center for Epidemiologic Studies scale, or CES-D, score >16)
were significantly associated with lower odds of protective PrEP drug levels among
TGW.*° However, among MSM, depression was only a barrier for PrEP use in the group
with the highest severity of depressive symptoms (CES-D scores >26).4° Causal
analyses found that treating depression would have a lower impact on improving PrEP
adherence among MSM than TGW in this study population.*® Similar research has yet
to be conducted among cisgender female populations and in other African settings and
the IMB model may fail to capture the nuances of psychosocial factors or the influence
of these important contextual factors or the on PrEP adherence for young women. It is
imperative to develop a clear understanding of relationship between depression and
PreP adherence among high-risk, African women to identify future PrEP intervention

targets.
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Figure 1. Conceptual model of the pathways between depression and PrEP use, adapted from
the Information-Motivation-Behavioral Skills (IMB) model
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- Anxiety

- Gender based violence

- Unstable living situation

- Poor access to medical care
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Adherence Information
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adequate adherence
- Facts about side effects and
drug interactions

AN

Adherence Motivation

- Attitudes/beliefs about
outcomes of adherent and
non-adherent behavior and
evaluation of these
outcomes

- Perceptions of significant
others’ support for
adherence and motivation to
comply with significant
others’ wishes

\

Adherence Behavioral Skills
- Acquiring, self-cueing, and self-
administering PrEP medications
- Incorporating regimen into social
ecology of daily life

_| - Minimizing side-effects
| - Updating PrEP adherence related

facts as necessary
- Acquiring social support and
instrumental support for adherence
- Self-reinforcement of adherence
over time

¥

Adherence
Behavior
- Proper dosing
- Optimal
adherence
-Adherence levels
over time

In Chapter 2, we examine the total association between depressive symptoms

and PrEP adherence using longitudinal data collected through the Partners

Demonstration Project. Our results provide evidence that women with depressive

symptoms have significantly lower PrEP adherence than women without depressive

symptoms, even after adjusting for confounding by sexual behavior over time.

Moreover, this relationship between depression and PrEP adherence was statistically

significant for women but not men in the sample, suggesting that the influence of

depression on PrEP use differs importantly by gender.

among High-Risk South African Women in HPTN 067/ADAPT

Chapter 3: The Effect of Depression on HIV Pre-Exposure Prophylaxis Adherence

What is the mechanism by which depressive symptoms reduce PrEP adherence

among African women?




Depressive symptoms can impact self-care behaviors like daily adherence to
ART and oral contraceptive pills directly or through their influence on psychosocial and
behavioral factors like social support, perceived or experienced stigma related to HIV
and mental health conditions, and optimism or hope around product effectiveness.3%51
Mediation analyses conducted among populations of individuals living with HIV have
shown that there is both a direct effect of psychosocial factors (e.g., depressive
symptoms, stigma) on ART adherence and an indirect of these factors on adherence
through their impact on and interactions with one another.3>3° However, no analysis to
date has examined the mechanisms by which depressive symptoms may influence
PreP adherence and these pathways may differ when considering medication taken for
prevention (PrEP) rather than treatment (ART). Mediation analyses among HIV-
uninfected individuals are also particularly important for identifying future intervention
targets to improve PrEP efficacy in high-risk populations.

In order to answer questions about potential mediators of the pathway between
depression and PrEP adherence, we utilize a counterfactual approach to mediation
analysis and causal modeling techniques.>>°® These approaches allow us to answer
guestions of direct relevance to public health by estimating the controlled direct effect of
depression on PrEP adherence after hypothetically intervening on mediating variables
such as PrEP-related stigma, social support, and optimism about PrEP efficacy.>* They
are particularly useful in allowing us to control for confounding variables (e.g., HIV risk
perceptions, sexual behaviors) and the presence of interaction between depression and

our potential mediating variables.53°



While Chapter 2 shows that depression does have a significant influence on
PreP adherence for women, in Chapter 3 we use causal mediation analysis techniques
to understand the mechanism of impact. Using longitudinal data from the HPTN
067/ADAPT open-label, randomized controlled trial, we confirmed our findings from
Chapter 2, observing a robust, negative direct effect of depression on PrEP adherence
among South African women and found that this relationship was not mediated by HIV-
related stigma, social support, and PrEP optimism. These results suggest that
interventions on stigma, social support, and PrEP optimism may not mitigate the
relationship between depression and PrEP adherence, although future research is
needed to explore other potential mediators of this relationship. This work points to a
need to integrate depression screening and treatment into PrEP delivery approaches to

improve PrEP effectiveness among high-risk women.

Chapter 4. The Influence of HIV-Related Stigma on PrEP Disclosure and
Adherence among Adolescent Girls and Young Women in HPTN 082: A

Qualitative Study

What are other important psychosocial facilitators and barriers to PrEP
adherence for young women and how do they change over time?
Although our results from Chapter 3 did not point to a strong mediated effect of
the relationship between depression and PrEP adherence by HIV-related stigma, social
support, or feelings of optimism about PrEP, we know from prior research that these

psychosocial and behavioral variables are important barriers to consistent PrEP use for




some women.1819:56 Qualitative research techniques allow us to explore narratives
around PrEP use and experiences of HIV-related stigma, social support, and feelings
about PrEP without categorizing women into groups based on scale scores or focusing
on p-values of effect measures.>”%8 For example, the VOICE-C qualitative study
showed that women were hesitant to use PrEP or disclose their PrEP use to others
because they did not want to be mistakenly identified as having HIV.1® Qualitative work
from the HPTN 067/ADAPT study found that belief in PrEP effectiveness and social
support from peers were important facilitators of PrEP adherence but fears of stigma
and unintentional product disclosure prevented women from being able to take PrEP
every day.'® This body of qualitative research has also allowed us to contextualize
guantitative findings from larger randomized controlled trials and identify new
hypotheses for future interventions and statistical analyses.

In Chapter 4, we analyzed qualitative data from serial in-depth interviews and
relationship timelines to understand the influence of HIV-related stigma, concerns
around disclosing use of oral PrEP, and social support on PrEP use among adolescent
girls and young women participating in the HPTN 082 open-label randomized clinical
trial in Johannesburg and Cape Town, South Africa and Harare, Zimbabwe. We also
utilized the unique longitudinal nature of the qualitative data to explore changes in
stigma, disclosure, and PrEP adherence over time. This research showed that HIV-
related stigma is a barrier to PrEP disclosure and adherence but may be mitigated by
increasing community-level knowledge about PrEP, supporting women in their concerns
around product disclosure, and providing empowerment-based adherence support to

young women as part of the counseling that accompanies PrEP delivery.
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Chapter 5. Cognitive Testing of the PHQ-9 for Depression Screening among

Pregnant and Postpartum Women in Kenya

How can we improve the comprehensibility and acceptability of a depression
screening tool for women in the context of PrEP delivery?

Results from Chapters 2-4 highlight the importance of depression and related
psychosocial factors on PrEP adherence for African women, pointing to the need for
integrated mental health and PrEP delivery services. To address this gap, in Chapter 5
we used cognitive interviewing techniques to evaluate the comprehension and
acceptability of a widely used depressive symptom screening tool, the Patient Health
Questionnaire-9 (PHQ-9), within the context of a larger PrEP delivery intervention
conducted in Thika, Kenya among pregnant and postpartum women.%® The PHQ-9 is
convenient for evaluating depressive symptom severity in resource-limited settings
where clinicians lack the resources to conduct diagnostic interviews; however, its ability
to accurately measure culturally relevant depressive symptoms has not yet been
established among high risk, HIV-uninfected Kenyan women and it recently has been
shown to perform poorly among clinic populations with low average education
levels.38:60-64

Findings from our work have provided insight into the optimal way to administer
depression screening tools to high-risk women eligible for PrEP. While we found that
the PHQ-9 was well-understood, minor changes to the instructional language and

English and Kiswabhili item wording, and an additional visual aid for selecting response
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options, could improve its accuracy and acceptability in this population. Future research
is needed to validate the revised PHQ-9 with a larger sample of participants, but this
work is an important first step toward successful integration of depression screening into

PreP delivery for high-risk African women.

Summary

This dissertation addresses links between depression, related psychosocial
factors, and PrEP adherence among high-risk women in Kenya, Uganda, South Africa,
and Zimbabwe. Our work provides robust evidence of the negative total and direct
effects of depressive symptoms on PrEP adherence, describes related issues of PrEP-
related stigma and fears around unintentional product disclosure as barriers to PrEP
use, and highlights opportunities to incorporate depression screening into PrEP delivery
for women. Together, these results highlight the need for integrated mental health and
HIV prevention intervention approaches which have the potential to improve PrEP
effectiveness, reduce the burden of HIV among African women, and normalize care-

seeking behavior for mental health disorders.
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Chapter 2. Effect of Depression on Adherence to Oral PrEP among Men and

Women in East Africa

Published citation: Velloza J, Baeten JM, Haberer J, Ngure K, Irungu E, Mugo NR, Celum C,
Heffron R, for the Partners Demonstration Project Team. Effect of Depression on Adherence to
Oral PrEP among Men and Women in East Africa. J Acquir Immune Defic Syndr. 2018; 79(3):
330-338. doi: 10.1097/QA1.0000000000001821.
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ABSTRACT

Background: Low adherence can undermine the efficacy of daily oral pre-exposure
prophylaxis (PrEP). Mental health conditions, particularly depression, could be
associated with low PrEP adherence, especially for women.

Setting: We analyzed data from 1013 Kenyan and Ugandan HIV-uninfected
participants in the Partners Demonstration Project, an open-label study of PrEP
delivered to HIV-uninfected members of serodiscordant couples.

Methods: Participants completed quarterly visits over two years and were encouraged
to use PrEP until their partners living with HIV had =6 months of ART use (when viral
suppression was expected). PrEP adherence was measured daily with electronic
MEMS caps and dichotomized into low (<80% of expected bottle openings) and high
adherence. Depression was assessed annually using the 16-item Hopkins Symptom
Checklist (HSCL-D) screening tool; scores >1.75 indicate “probable depression”. The
association between probable depression and PrEP adherence was assessed
separately for men and women using generalized estimating equations and marginal
structural models.

Results: At enrollment, 39 (11.7% of 334) women and 64 (9.4% of 679) men reported
symptoms indicating probable depression, and these proportions decreased during
follow-up (p<0.001 for women and men). Probable depression was significantly
associated with low PrEP adherence among women (adjusted risk ratio=1.77; 95%
Cl=1.14-2.77; p=0.01); there was no association between depression and adherence
among men (p=0.50). Marginal structural models and sensitivity analyses confirmed
these findings.

Conclusion: Depression was relatively uncommon in this population and was an
independent risk factor for low PrEP adherence among women. For PrEP programs
targeting African women, integration of depression screening may improve PrEP
effectiveness.

Keywords: Depression; HIV; Pre-exposure prophylaxis; Africa; Women
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INTRODUCTION

Oral emtricitabine/tenofovir disoproxil fumarate (FTC/TDF) pre-exposure
prophylaxis (PrEP) has demonstrated efficacy to prevent HIV transmission, with
reductions in HIV incidence estimated to be >90% when daily adherence is high.1% A
recent open-label study conducted in South Africa (HPTN 067/ADAPT) found that high-
risk women are generally able to adhere to daily oral PrEP regimens, providing
reassurance about the usability of daily PrEP among women when efficacy is known
and medication is accessible.'"13 However, there remains a need to more fully
understand factors influencing adherence as PrEP availability continues to expand
throughout sub-Saharan Africa.'>%> While PrEP use could fluctuate appropriately to
align with sexual behavior and HIV exposure, qualitative work suggests that salience of
HIV (whether information about HIV comes to mind at times of HIV risk), perceived risk
of HIV infection, stigma, social support, and fears about disclosure are important
barriers to PrEP use among African women during periods of heightened HIV
risk.1>16.18.6566 Eyrther research is needed to identify psychosocial factors related to
PrEP use in the context of open-label PrEP delivery, explore gender-based differences
in associations, and understand whether interventions targeting these constructs can
improve PrEP adherence.

Mental health conditions, including depression, are also known barriers to
healthcare engagement and daily medication adherence, but their relationship to PrEP
adherence has not been well studied. Depression is highly prevalent worldwide,
particularly among women who are 1.5-3 times more likely to experience lifetime

depression than men, and depressive symptoms are related to increased HIV risk
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behaviors (e.g., multiple sexual partners, condomless sex), poor social support, and
substance abuse.'>617.18 Among adults living with HIV, those with depressive
symptoms are approximately 55% less likely to achieve optimal daily ART
adherence.3¢:3" Depression also has an impact on adherence to preventative behaviors,
including daily contraceptive use and engagement in prenatal healthcare services,
although the mechanisms underlying these associations likely differ from the
relationship between depression and ART adherence. Among general populations of
reproductive age women in sub-Saharan Africa and the United States, depression has
been significantly associated with interruptions and cessation in effective contraception
use over a six month period and failure to use dual protection methods, after accounting
for fertility desires and sexual behavior.?4:2568

Given the considerable burden of depression among individuals at high risk of HIV
and associations between depression, health-seeking behavior, and daily medication,
depression may also be linked with PrEP adherence. One recent study examined the
influence of depressive symptoms on PrEP adherence, and concluded that depression
modestly reduced PrEP adherence in men who have sex with men and transgender
women (TGW).#° Similar research has yet to be conducted among cisgender women in
African settings. To contribute information to this gap, we evaluated the association
between depression and PrEP adherence among a cohort of 1013 HIV-uninfected
individuals participating in a PrEP demonstration project in Kenya and Uganda. We
hypothesized that depression would be associated with low PrEP adherence and that
there may be important gender-based differences in this relationship.

METHODS
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Study population

The Partners Demonstration Project was a prospective, open-label
implementation study to evaluate delivery of PrEP integrated into existing ART services
among high-risk, heterosexual HIV serodiscordant couples in Kenya and Uganda.®® The
study was implemented between November 2012 and June 2016 at four clinical care
research sites in Thika and Kisumu, Kenya and Kampala and Kabwohe, Uganda.
Eligible couples were 218 years old, sexually active, and planned to remain a couple for
at least one year. PrEP, prescribed as daily co-formulated FTC/TDF, was offered to
HIV-uninfected participants and PrEP discontinuation was encouraged if their partners
initiated and used ART for 26 months (when viral suppression would be expected) and if
there were no concerns about their partner’'s ART adherence, or other considerations
such as plans to become pregnant.®®
Data collection

HIV-uninfected participants attended quarterly study visits for up to 24 months
and received HIV testing, PrEP refills (as needed), and HIV prevention counseling at
each visit. Information on sexual behavior (e.g., condomless sex acts in the prior
month), fertility intentions (e.g., intending to become pregnant in the next year), and
contraceptive use were collected with standardized questionnaires, administered by
interviewers in the participant’s preferred language. Their partners living with HIV
received ART on-site or were given referrals to a public health clinic of their choice,
based on national ART eligibility guidelines.

At baseline and annual follow-up visits, sociodemographic data were collected

and participants were assessed for depression, internalized stigma, heavy alcohol use,
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perceived social support, and relationship satisfaction with validated questionnaires.
Depression was assessed using the 16-item version of the Hopkins Symptoms
Checklist for Depression (HSCL-D) screening tool.”® Overall scores were calculated as
a mean value (range 0-4), and a score >1.75 was indicative of “probable depression”.”®
This cutoff value has been previously validated in sub-Saharan Africa and corresponds
well to depression diagnosis based on other screening tools and local informant
interviews.”t:’2 Depression was analyzed as a time-dependent exposure; we used linear
interpolation methods to estimate participants’ HSCL-D scores throughout the study
period by fitting linear regression equations for the change in scores between annual
visits and then calculating HSCL-D scores at intervening quarterly visits using the model
coefficients.”®’4 As part of routine counseling procedures, participants who screened
positive for depression were referred to local specialists for mental healthcare.

Internalized stigma was measured by summing scores from a four-item scale
(adapted from the validated Internalized AIDS-Related Stigma Scale), with a value
closer to 16 indicating greater stigma.’®> Heavy alcohol use was defined as a response
of “yes” to any of four items from the Rapid Alcohol Problems Screen.’® Social support
was measured as a continuous mean score from the 10-item Functional Social Support
Questionnaire (range 1-4), with a higher score indicating greater perceived social
support.”” Relationship satisfaction was based on the sum score from an eight-item
dyadic adjustment scale (range 8-48) and a higher sum score indicated greater
satisfaction.”® Stigma, alcohol use, social support, and relationship satisfaction were
also analyzed as time-dependent covariates with scores carried forward between

annual visits.
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PrEP adherence

The primary outcome was PrEP adherence among participants choosing to take
PreP, measured using medication event monitoring system (MEMS) caps data which
electronically captured a date-and-time stamp with each bottle opening. These data
were downloaded at each study visit following PrEP initiation. MEMS data were
collected as a research procedure and were not used in adherence counseling.
Adherence was calculated as the number of pill bottle openings divided by the number
of expected bottle openings during the period between visits and is reported as a
percentage. Openings by the study staff during visits were excluded from the
numerator. The number of expected bottle openings excluded days for which PrEP was
not dispensed due to missed visits, protocol-defined PrEP stops (e.g., related to
adverse events or sustained ART use by a partner living with HIV), or PrEP refill
refusals. We also excluded missing data due to broken or lost MEMS caps and
instances where participants had >120% of expected bottle openings during the period
between study visits, which could indicate cap malfunction or repeated openings without
removing a dose. Participants were considered to have high PrEP adherence during
periods where MEMS data indicated that 280% of expected openings occurred between
guarterly study visits. This cutoff corresponds to 5-6 doses per week and plasma
tenofovir concentrations >40 ng/mL, which is consistent with steady-state daily dosing
and has been associated with high levels of protection against HIV.”%: |n this cohort,
MEMS data were highly correlated with blood plasma tenofovir concentrations in a
random sample of 140 participants.5°38!

Statistical analyses
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We used descriptive statistics to summarize the sample of HIV-uninfected
participants by gender and compared participant characteristics during periods of
probable depression and those without probable depression using generalized
estimating equations (GEE) extension to logistic regression. The multivariable model of
factors associated with probable depression included any variables for which the
univariable p-value was <0.10.

To assess the effect of depression on low PrEP adherence, we used GEE with a
log link, Poisson distribution, and robust standard errors to estimate risk ratios. Our
primary model included “probable depression” as a categorical (yes/no) exposure, as
has been done in studies of depressive symptoms and ART adherence to allow for a
meaningful interpretation of results.*®8283 Study site, age, and time-dependent
measures of stigma, social support, fertility intentions, and any condomless sex acts
since the prior study visit were included in the models based on a priori knowledge that
these factors may be related to both depression and PrEP adherence.'%16.22 We
assessed several additional covariates for confounding, including education, income,
marital status, partnership duration, time known to be in an HIV serodiscordant
relationship, and parity (measured at enrollment), as well as time-dependent measures
of sexually transmitted infection symptoms, heavy alcohol use, current relationship
status, relationship satisfaction with study partner, reported abuse, and plasma HIV
RNA viral load (logio copies/mL) and CD4 count (cells/pl) of the partner living with HIV.
Of these covariates, any that resulted in a substantial change in the effect estimate
(>10%) were included in the multivariable model. Separate models were run for men

and women.
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We also conducted several sensitivity analyses of our primary GEE models to
explore whether our findings were robust to changes in depression and adherence
definitions. First, we examined the dose-response relationship between depression and
PreP adherence by varying the HSCL-D score cutoff to 1.60 and 1.50. Second, we
defined PrEP adherence with cutoffs of 270%, 285%, and =290% of expected openings
using MEMS data. Third, we ran our models among the subset of participants with
plasma tenofovir levels (N=140) and defined our adherence outcome using a cutoff of
35 ng/mL.

We repeated our primary analyses using marginal structural models to adjust for
time-dependent confounding by stigma, social support, and sexual risk behavior (Figure
2).84 We computed stabilized inverse probability weights using logistic regression to
predict the probability of categorical depression exposure at each visit.8°> The weights
were calculated with baseline measures of marital status, age, heavy alcohol use,
relationship satisfaction with study partner, and plasma HIV RNA viral load of the
partner living with HIV, as well as HSCL-D score at the prior visit (exposure history) and
time-dependent measures of stigma, social support, and condomless sex. Exposure
weights were computed separately for women (mean 0.99, range 0.23-3.13) and men
(mean 1.00, range 0.49-1.91) and were not truncated. These weights were included in
regression models with a log link, Poisson distribution, and robust standard errors.

All analyses were conducted using SAS 9.4 (Cary, North Carolina, USA).

Ethical statement
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Protocols were approved by ethical review boards at the University of
Washington and collaborating institutions in Kenya and Uganda. All participants
provided written informed consent in their preferred language.

RESULTS
Participant characteristics

The Partners Demonstration Project enrolled 1013 HIV-uninfected individuals,
including 334 (33.0%) women and 679 (67.0%) men. The median age at enroliment was
30 years (interquartile range [IQR] 26, 36 years).?® The median reported duration of
partnership was 5.9 years (IQR 1.9, 11.6) for women and 2.4 years (IQR 0.8-5.8) for
men (Table 1). Most participants reported learning that they were in an HIV
serodiscordant relationship shortly before study enroliment (median time= 1.2 months).
Approximately 198 women (59.3%) and 458 men (67.5%) reported at least one
condomless sex act with their study partner in the month prior to enrollment and the
median plasma HIV RNA viral load for participants’ partners living with HIV was 4.6
logio copies/mL (IQR 3.8, 5.0).

During the two year study period, 982 participants initiated PrEP, a majority at
enrollment (98.2% of women and 97.1% of men). In addition, 233 women (74.9%) and
425 men (70.7%) had a partner initiate ART within the first six months of follow-up.
Retention rates were high throughout the study (>83% at all visits) and 962 participants
had at least one follow-up visit after PrEP initiation. More than half of the participants
stopped PrEP by their 12-month visit (N=196; 58.7% for women and N=372; 54.8% for
men). The most frequent reason for stopping PrEP during follow-up was =6 months of

ART use by the partner living with HIV (N=519; 51.3%).
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Prevalence and factors associated with depression
A total of 103 HIV-uninfected participants (10.2%) had probable depression at

enrollment and this proportion decreased during study follow-up. Among women,
11.7%, 8.2%, and 3.1% were classified as having probable depression at enrollment,
12-, and 24-month visits, respectively (p-value for trend <0.001). Among men, 9.4%,
2.6%, and 2.0% were classified as having probable depression at each of the annual
visits (p-value for trend <0.001). In a multivariable model, being female (adjusted odds
ratio [OR] 2.16, 95% CI 1.35-3.43), being unmarried (aOR 2.77, 95% CI 1.33-5.77),
reporting condomless sex in the prior month (aOR 1.33, 95% CI 1.01-1.77), and having
a partner with higher plasma HIV RNA viral load (aOR 1.16, 95% CI 1.04-1.31) were all
independently associated with higher odds of probable depression during the study
(Table 2). Several psychosocial and behavioral characteristics were also associated
with probable depression during follow-up. Higher levels of HIV-related stigma (aOR
1.11, 95% CI 1.04-1.19), heavy alcohol use (aOR 1.83, 95% CI 1.18-2.82), lower levels
of social support (aOR 0.72, 95% CI 0.52-1.00), lower reported relationship satisfaction
with a study partner (aOR 0.91, 95% CI 0.89-0.94), and reporting abuse from a study
partner (aOR 2.73, 95% CI 1.48-5.02) were more likely during periods with probable
depression than during periods without probable depression.
Depression and PrEP adherence

The analysis of depression and PrEP adherence included 903 participants, after
excluding those who did not initiate PrEP (N=28), did not have a follow-up visit during

the analysis period (N=23), or did not have a visit where adherence could be calculated
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due to PrEP discontinuation, missing MEMS data, and MEMS adherence data >120%

for all visits when measured (N=59).

Among women, low (<80%) PrEP adherence was detected at 26.9% of included
visits and occurred more often during periods when probable depression was reported
(41.1% of visits) relative to periods without depression (25.9% of visits; adjusted risk
ratio [aRR] 1.77, 95% Cl 1.14-2.77, Table 3). These results were in agreement with
marginal structural model findings (aRR 1.53, 95% CI 1.05-2.23, Table 3). The strength
of the association between depression and PrEP adherence decreased when the
HSCL-D score cutoff was changed to 1.60 in the GEE model (aRR: 1.61, 95% CI: 1.05-
2.48) and was no longer statistically significant when the HSCL-D cutoff was changed to
1.50. Our findings were robust to changes in the outcome variable and remained
statistically significant for adherence cutoffs of 70%, 85%, and 90% (aRR estimates
ranged from 1.53-1.87). In the model with plasma TFV levels, the direction of the
association between depression and adherence remained (aRR: 1.21, 95% CI: 0.93-
1.58), but the magnitude of the estimate was attenuated likely due to the smaller
number of observations.

Among men, low adherence to PrEP was detected at 35.8% of visits when probable
depression was reported and 30.9% of visits without depression. The frequency of low
PrEP adherence was not associated with probable depression in the GEE (p=0.50) or
marginal structural model analyses (p=0.32, Table 3). We also did not detect significant
associations between depression and adherence in any sensitivity analyses.

DISCUSSION
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In this PrEP demonstration project with HIV-uninfected individuals in mutually
disclosed HIV serodiscordant partnerships in East Africa, depression was significantly
associated with low PrEP adherence among women, but was not related to PrEP
adherence among men. This finding is particularly important given that in this cohort, as
well as other sub-Saharan African settings, the burden of depression is greater among
women than men and women may have more difficulty adhering to oral PrEP than
men.11.12.21.86 However, overall adherence was high in this sample even among
participants with probable depression, and only 4 participants seroconverted during
follow-up, suggesting that depressive symptoms may not be sufficient to eliminate the
benefit of PrEP in the cohort.®°

Overall, few participants (10.2%) endorsed symptoms consistent with depression
at enrollment and the prevalence of probable depression decreased over time for men
and women. During follow-up, probable depression was associated with gender, marital
status, viral load, condomless sex, stigma, alcohol use, social support, relationship
satisfaction, and abuse. Other studies in sub-Saharan Africa have found similar
associations, and the relationships between depression, risky sexual behavior, abuse,
and other psychosocial and behavioral variables are likely bidirectional and
dynamic,3551.87

Consistent with our findings, an analysis with the iPrEx OLE cohort found that the
effect of depressive symptoms on PrEP adherence differed between men and TGW.4°
Moreover, research on the relationship between depression and ART adherence among
adults living with HIV in sub-Saharan Africa has shown that depression is associated

with poorer ART adherence and this relationship is stronger for women than for men.®°
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These findings on the moderating role of gender in the relationship between depression
and adherence could be explained in part by traditional gender roles in these settings.
Women in sub-Saharan Africa are typically viewed as caregivers with primary
responsibilities for household tasks, which are often prioritized above their self-care.?88°
This situation may be particularly true in our cohort of serodiscordant couples with HIV-
uninfected women who could be caring for their partners living with HIV, although this
has not been a predominant theme in our qualitative work.® Other gualitative research
with HIV serodiscordant couples has shown that men may feel their masculinity is
threatened by their female partners’ use of ART or PrEP and, as a result, may attempt
to control their partners’ medication use.®® Traditional gender roles and relationship
power dynamics could influence access to mental healthcare and severity of
depression, thereby strengthening an association between depression and low PrEP
adherence over time particularly for women. The potential influence of gendered power
dynamics on health and HIV prevention behaviors also supports our finding that
relationship satisfaction was strongly associated with both depression and PrEP
adherence in this sample.

We classified PrEP adherence using MEMS data and participants were
considered to have low adherence for a given visit if MEMS data indicated that <80% of
bottle openings occurred. This 80% threshold corresponds to approximately 5-6 PrEP
doses per week, which we assumed was sufficient to protect against HIV acquisition in
this cohort. However, pharmacokinetic minimum levels of PrEP adherence have not yet
been established for women or heterosexual men and, while prior studies have found

associations between high levels of adherence and low HIV incidence, recent data



27

suggest that PrEP may be less forgiving to missed doses in vaginal than rectal
exposure.’®9192 |n order to address these uncertainties about effective levels of PrEP,
we repeated our analyses using various PrEP adherence cutoffs and plasma TFV levels
and found similar results.

The strengths of this study included the large, prospective cohort with
participants from urban and rural African settings and the use of a validated depression
screening tool and electronic monitoring devices to monitor medication use. Overall
retention rates were high in the sample which minimized bias due to differential attrition
by depressive symptom severity. Limitations of this study included annual depression
measurement, which reduced our ability to analyze more frequent changes in
depression status. Depressive symptoms could have been influenced by social
desirability bias, but interviews were conducted with trained counselors to minimize this
issue. In addition, there may be non-differential misclassification of probable depression
status with respect to PrEP adherence, which would be expected to attenuate our
model estimates. Finally, participants were all in stable HIV serodiscordant relationships
at enrollment and our findings may not be generalizable to other high-risk populations.

Future research on links between depression and PrEP adherence should
consider potential intervention opportunities to incorporate mental health services with
PrEP delivery, particularly for women. Several models that integrate depression
interventions into existing healthcare programs are being implemented in sub-Saharan
Africa. For example, a “measurement-based care model” for antidepressant delivery,
which encourages case managers to screen individuals for depression using brief tools

and track their antidepressant adherence during regular clinic visits, has been
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successfully deployed in HIV clinics in Cameroon and Uganda.®3%* Psychotherapy
interventions, such as cognitive behavioral therapy, have also been adapted for lay
healthcare worker delivery in HIV, antenatal, and primary healthcare clinics throughout
sub-Saharan Africa and have been shown to reduce depression and improve ART
adherence after 6-8 months among adults living with HIV.%> The successes of these
programs suggest that depression screening tools and adapted interventions can be
implemented in busy healthcare settings, and similar intervention approaches could be
tailored to HIV-uninfected adults seeking PrEP to potentially improve PrEP adherence in
the subset with depressive symptoms.

In conclusion, depressive symptoms were relatively uncommon in our study and
appear to have negatively impacted PrEP adherence among high-risk, HIV-uninfected
women, but not among men. These findings highlight a need for future studies to
continue exploring psychosocial barriers to PrEP adherence by gender. Additional
research is also necessary to understand the potential mechanisms by which
depression influences adherence to preventive therapies and whether there are
modifiable factors mediating this relationship. Our study supports the integration of
regular depression screening and treatment into PrEP delivery programs which may
reduce the burden of depression and improve PrEP effectiveness among African

women.
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Figure 2. Hypothesized relationships between depression, PrEP adherence, and time-varying confounding variables
during study follow-up
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Table 1. Characteristics of the study sample at enrollment (N=1013 unless otherwise

indicated)
HIV-uninfected HIV-uninfected

women men

(N=334) (N=679)
Age, years 29 (24-35) 30 (26-37)
Unmarried 9(2.7) 32 (4.7)
Education, years 8 (5-11) 8 (7-12)
Any income reported 217 (65.0) 653 (96.2)
Relationship duration with study partner, years 5.9 (1.9-11.6) 2.4 (0.8-5.8)
Time known to be in an HIV serodiscordant relationship, years 0.1 (0.1-0.6) 0.1 (0.0-0.2)
Number of children with study partner 1(0-2) 0 (0-1)
Number of more children desired 1(0-2) 2 (1-3)
Timing of next pregnancy (N=887 non-pregnant participants)

Currently trying to get pregnant 23 (6.9) 41 (6.0)
Not currently trying to get pregnant 185 (55.4) 514 (75.7)
Number of sex acts with study partner 4.5 (3.0-8.0) 6.0 (3.0-12.0)

Any condomless sex with study partner 198 (59.3) 458 (67.5)
Any sex with outside partner(s) 5 (1.5) 79 (11.6)
STI symptoms 20 (6.0) 11 (1.6)
CD4 count (cells/ul) of partner living with HIV 403 (221-595) 451 (285-660)
Plasma HIV RNA (logio copies/mL) of partner living with HIV 4.8 (4.3-5.3) 4.4 (3.5-4.9)
Probable depression?! 39 (11.7) 64 (9.4)
HIV-related stigma 6.0 (4.0-8.0) 8.0 (5.0-9.0)
Heavy alcohol use 50 (15.0) 152 (22.4)
Social support 3.6 (3.2-3.9) 3.7 (3.2-4.0)
Relationship satisfaction with study partner 31.0 (27.0-34.0) | 32.0(28.0-35.0)
Happiness in relationship (N=1012)?2

Happy 292 (87.4) 621 (91.6)

Unhappy 42 (12.6) 57 (8.4)
Reported abuse 1(0.3) 2(0.3)

Data are presented as number (%) for categorical variables and median (interquartile range [IQR]) for continuous

variables. STI=sexually transmitted infection

1Cognitive, behavioral disengagement, and somatic depressive symptoms were assessed with a Likert response
scale ranging from 1 (“Not at all”) to 4 (“Extremely”). A mean score >1.75 was indicative of “probable depression”.

2Happiness in the relationship was assessed with a single item.
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Table 2. Associations between participant characteristics and probable depression during study follow-up (n=1013)

Freqguency of visits? Factors associated with probable depression
Probable No probable Univariable OR p-value Multivariable p-value
depression? depression (95% CI) OR3
(N=431 visits) (N=8386 visits) (95% ClI)
Demographic characteristics
Female 219 (50.8) 2770 (33.0) 2.41 (1.61-3.61) <0.001 2.16 (1.35-3.43) | 0.001
Age, years 30 (25-35) 30 (25-35) 1.00 (0.97-1.02) 0.84
Unmarried 31(7.2) 291 (3.5) 2.12 (0.92-4.90) 0.08 2.77 (1.33-5.77) 0.01
Education, years 9 (7-12) 8 (6-12) 1.02 (0.97-1.08) 0.42
Any income reported 335 (77.7) 7256 (86.5) 0.56 (0.33-0.94) 0.03 0.84 (0.48-1.47) 0.54
Couple characteristics
Relationship duration with study partner, years 3.4 (0.7-8.2) 3.5(1.1-8.1) 1.00 (0.97-1.03) 0.87
Time known to be in an HIV serodiscordant 0.1 (0.0-0.2) 0.1 (0.1-0.3) 1.04 (0.80-1.36) 0.77
relationship, years
Number of children with study partner 0 (0-1) 0 (0-2) 1.03 (0.88-1.22) 0.69
Number of more children desired 1(0-2) 1(0-2) 0.94 (0.83-1.05) 0.28
Currently pregnant or trying to become 71(18.2) 1320 (19.4) 0.86 (0.61-1.22) 0.40
pregnant
Currently in relationship with study partner at 369 (85.6) 7329 (87.5) 0.91 (0.56-1.48) 0.70
this visit
Sexual behavior since prior visit
Number of sex acts with study partner 3(1-8) 4 (1-8) 0.98 (0.96-1.01) 0.19
Any condomless sex with study partner 152 (35.9) 2547 (30.7) 1.34 (1.02-1.77) 0.04 1.33 (1.01-1.77) 0.04
Any sex with outside partner(s) 43 (10.0) 988 (11.8) 0.95 (0.62-1.46) 0.82
STI symptoms 25 (5.8) 228 (2.7) 1.55 (0.74-3.24) 0.24
HIV-related characteristics
CD4 count (cells/ul) of partner living with HIV 471 (293-611) 511 (344-712) 1.00 (0.99-1.00) 0.03 1.00 (0.99-1.00) 0.54
Plasma HIV RNA (logio copies/mL) of partner 4.1 (1.6-4.8) 2.2 (1.5-4.4) 1.28 (1.15-1.42) <0.001 1.16 (1.04-1.31) 0.01
living with HIV
Partner living with HIV on ART at this visit 256 (61.1) 5975 (73.9) 0.56 (0.40-0.78) <0.001 0.74 (0.51-1.07) 0.11
Psychosocial and behavioral characteristics
HIV-related stigma 8.0 (6.0-10.0) 7.0 (4.0-8.0) 1.13 (1.06-1.20) <0.001 1.11 (1.04-1.19) 0.01
Heavy alcohol use 125 (29.0) 1465 (17.5) 1.66 (1.10-2.51) 0.02 1.83 (1.18-2.82) 0.01
Social support 3.5 (2.8-4.0) 3.8 (3.4-4.0) 0.48 (0.36-0.64) <0.001 0.72 (0.52-1.00) 0.05
Relationship satisfaction with study partner 27.0(21.0-31.0) | 32.0(28.0-35.0) | 0.89 (0.87-0.91) <0.001 0.91 (0.89-0.94) | <0.001
Happy in relationship with study partner 328 (76.6) 7596 (90.6) 0.37 (0.25-0.56) <0.001 0.70 (0.45-1.10) 0.12
Reported abuse 11 (2.6) 39 (0.5) 4.31 (2.16-8.59) <0.001 2.73 (1.48-5.02) 0.01

OR=0dds Ratio; Cl=Confidence Interval; STI=sexually transmitted infection; ART=antiretroviral therapy
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1Data are n/N(%) or median (IQR). The number of data points assessed is the total number of visits with each characteristic during study follow-up, stratified by
probable depression.

2Cognitive, behavioral disengagement, and somatic depressive symptoms were assessed with a Likert response scale ranging from 1 (“Not at all”) to 4
(“Extremely”). A mean score >1.75 was indicative of “probable depression”.

SMultivariable models adjusted for study site and all other factors associated with probable depression in the univariable models, as determined by p-value<0.10.
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| Unadjusted GEE Analysis | Adjusted GEE Analysis?

Adjusted MSM Analysis*

HIV-uninfected women (N=312)

Visits with low PrEP RR (95% CI) p-value aRR (95% CI) p-value aRR (95%Cl) p-value
adherence?
(N=386/1433 visits)
Probable depression® 39 (41.1) 1.46 (1.05-2.03) 0.02 1.77 (1.14-2.77) 0.01 1.53 (1.05-2.23) 0.03
No probable depression 347 (25.9) REF REF REF REF REF REF
HIV-uninfected men (N=591)
Visits with low PrEP RR (95% CI) p-value aRR (95% CI) p-value aRR (95%Cl) p-value
adherence?
(N=890/2865 visits)
Probable depression® 29 (35.8) 1.16 (0.75-1.81) 0.49 1.18 (0.73-1.91) 0.50 1.28 (0.78-2.12) 0.32
No probable depression 861 (30.9) REF REF REF REF REF REF

GEE=Generalized Estimating Equations; MSM=Marginal Structural Models; RR=Risk Ratio; aRR=adjusted Risk Ratio; Cl=Confidence Interval
Iparticipants were considered to have low adherence if they opened their pill bottles <80% of the expected days between study visits, based on MEMs caps data.
2Data are n/N(%) or median (IQR)
3GEE models adjusted for study site, age, stigma, social support, fertility intentions, and condomless sex with their study partner since the prior visit, which were
selected a priori, as well as relationship satisfaction with study partner which resulted in a >10% change in the unadjusted RR in models for both men and women.
“Weighted marginal structural model is adjusted for marital status, age, heavy alcohol use, relationship satisfaction, plasma HIV RNA concentration in the partner
living with HIV, and depression history.
5Defined as HSCL-D mean score >1.75
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ABSTRACT

Background: Oral pre-exposure prophylaxis (PrEP) is highly efficacious in women
when used daily but low adherence undermines effectiveness. Depression, which is
common in African women, has been associated with low PrEP adherence and prior
literature suggests it may negatively impact PrEP use through psychosocial factors like
stigma but this has not yet been explored.

Methods: We analyzed data from South African women who participated in HPTN 067,
an open-label oral PrEP trial conducted from 2011-2013. Participants were randomized
to daily, time-driven, or event-driven PrEP regimens. Study visits occurred at 4, 12, and
24 weeks post-randomization. PrEP adherence was measured via Wisepill™ devices
and self-report data collected at weekly interviews. We considered participants
“adherent” at their 24-week visit if Wisepill™ and interview data indicated that 280% of
expected doses were taken in the prior month. Depressive symptoms were assessed at
baseline using the 20-item Center for Epidemiological Studies-Depression (CES-D)
scale; scores 216 indicate likely depression. We used marginal structural models to
estimate the direct effect of likely depression at baseline on PrEP adherence at week 24
after controlling for confounders and mediating effects of stigma, social support, and
PreP optimism.

Results: At baseline, 79 (45.4%) of 174 women had likely depression. At week 24,
53.0% (N=87) of participants had high PrEP adherence. High adherence occurred less
often among women with likely depression (N=35; 44.3%) compared with those without
(N=52; 54.7%; adjusted relative risk [aRR]: 0.79; 95% confidence interval [CI]: 0.63-
0.99). We found a direct effect of depression on adherence in models accounting for the
mediating influence of stigma (aRR: 0.74; 95% CI: 0.51-0.97) and PrEP optimism (aRR:
0.75; 95% CI: 0.55-0.99).

Conclusions: Depression was common and associated with lower PrEP adherence
among South African women. Depression screening and services integrated with PrEP
delivery may improve PrEP effectiveness among African women.

Word count: 299/300

Keywords: Depression; HIV; Pre-exposure prophylaxis; Africa; Women; Mediation
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INTRODUCTION

Daily oral emtricitabine/tenofovir disoproxil fumarate (FTC/TDF) pre-exposure
prophylaxis (PrEP) is >90% effective in preventing HIV transmission when adherence is
high.1346 While open-label and demonstration projects have shown that women at high
risk for HIV are generally able to adhere to daily oral PrEP regimens, these studies also
reported waning PrEP adherence over time.*314 Qualitative studies have identified
important psychosocial barriers to regular pill-taking for women in the context of
placebo-controlled and early open-label PrEP trials including anticipated and
experienced stigma, lack of social support, concerns about safety, and low perceptions
of HIV risk and PrEP effectiveness.61® Mental health conditions, including depression,
are also known batrriers to healthcare engagement and medication adherence, and
recent analyses have documented an influence of depressive symptoms on PrEP non-
adherence.49:%

Depression is highly prevalent worldwide, particularly among women who are
1.5-3 times more likely to experience lifetime depression than men.?! In addition, studies
in the United States and sub-Saharan Africa have found that depressive symptoms are
related to sexual behaviors, anticipated HIV-related stigma, and poor instrumental and
emotional social support.3>5! HIV-infected women with elevated depressive symptoms
often report higher levels of anticipated HIV-related stigma and lower social support
than those without depression.®” Depression, stigma, and social support can directly
influence HIV treatment adherence and healthcare engagement,°% and these
variables may indirectly influence HIV outcomes through their effects on one another

and on optimism about HIV treatment approaches.39.92 Qverall, this body of research
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provides strong evidence of the high prevalence of depression among people living with
HIV, the influence of depression on stigma, social support, and treatment optimism, and
the potential for these factors to influence HIV acquisition and treatment adherence.
While the role of depression on PrEP adherence is gaining recognition,*%:26.10 the
complexity of the mechanism by which depression and other psychosocial barriers
influence PrEP use remains poorly understood. To contribute information to this gap,
we: 1) evaluated the total effect of depression on PrEP adherence and 2) explored
whether the relationship between depression and adherence remained after accounting
for potential psychosocial mediators among a cohort of 174 HIV-uninfected women
participating in an open-label randomized trial in South Africa. We hypothesized that
depression would be associated with low PrEP adherence and that the strength of this
association would be altered by controlling for anticipated HIV-related stigma,

instrumental social support, and optimism about PrEP efficacy.

METHODS
Study design and participants

The HIV Prevention Trials Network (HPTN) 067/Alternative Dosing to Augment
PreP Pill Taking (ADAPT) study was a randomized, open-label trial of daily versus
intermittent oral emtricitabine/tenofovir (FTC/TDF)-based PrEP conducted from 2011-
2014. The study enrolled high-risk women in Cape Town, South Africa and transgender
women and men who have sex with men (MSM) in Bangkok and Harlem.'319% This
analysis is limited to cisgender female African participants because of the higher

prevalence of depression among women,? links between depression and PrEP
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adherence in African women,®® and pharmacokinetic data indicating that PrEP may be
less forgiving to missed doses for vaginal than rectal HIV exposure.’® Eligible women
were HIV-antibody negative, 218 years old, literate in English or Xhosa, and had at least
one risk factor for HIV in the six months prior to enrollment (e.g., sex with more than one
partner, history of sexually transmitted infection).

Enrolled participants completed a five-week period of once a week directly-
observed-dosing and were then randomly assigned to one of three FTC/TDF PreP
dosing regimens: daily (one tablet every day); time-driven (one tablet twice a week, plus
a post-sex dose); and event-driven (one tablet before and after sex).1? Although we
based the time- and event-driven regimens on available animal model data at the time
when HPTN 067/ADAPT was designed, models now suggest that more regular PrEP
dosing is likely needed to achieve protective drug concentrations in vaginal tissue.”®
Regimens were assigned in a 1:1:1 ratio for each site. After randomization and
counseling about their dosing regimen, participants received a one-month supply of
PreP in an electronic dose monitoring device (Wisepill™). Follow-up visits occurred at
4, 12, and 24 weeks post-randomization and participants received HIV testing,
counseling, and PrEP refills.

Data collection

Participants completed computer-assisted self-interviewing (CASI) surveys (in
English or Xhosa) to provide data on depression, drug and alcohol use, HIV risk
perception, sexual behavior, social support, stigma related to HIV and PrEP, and

optimism about PrEP effectiveness.
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Alcohol use was measured using the validated Alcohol Use Disorders
Identification Test (AUDIT) scale (range 0-40; score 28 indicates heavy alcohol use).10?
lllicit drug use was measured using the Alcohol, Smoking, and Substance Involvement
Screening Test (ASSIST) scale and was coded as a binary variable (any or none).1%3
HIV risk perception was measured with a visual analogue scale item asking participants
about the chance that they will get HIV at some point in their life. Responses ranged
from 0 (no chance) to 8 (very high chance). A score 26 indicated high risk perception.

Depression was measured at the baseline and 24-week visits with the 20-item
version of the Center for Epidemiologic Studies-Depression scale (CES-D).1%* A sum
score 216 was indicative of likely depression (range 0-60). This cutoff value has been
previously validated with women in sub-Saharan Africa and corresponds well with
clinical depression diagnosis.'%*

Anticipated HIV-related stigma was measured at the 12-week visit with two items
asking participants whether they are worried that someone will see them taking a pill
and think they have HIV. Those who endorsed either item were considered to anticipate
stigma. Instrumental social support was measured at the 12-week visit with two items
asking whether participants receive help taking PrEP from 1) family or friends or 2) from
study staff. Those who endorsed either item were considered to have instrumental
social support related to PrEP. PrEP optimism was measured at the 12-week visit with
five items asking about the degree to which participants feel that PrEP protects them
from a HIV. Scores from the Likert response scales were summed and classified into a
binary variable around the “neither agree nor disagree” response (1= high levels of

PreP optimism; 0= low levels of PrEP optimism).
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PreP use was measured with Wisepill™ electronic monitoring devices that
record a date-time stamp with every closure and transmit the data to a cloud-based
database. Trained staff also conducted weekly in-person or phone interviews to collect
dates, times, and types of sex ‘events’ in the prior week. These data were used to
calculate the expected number of PrEP doses for participants in the event-driven and
time-driven arms. Weekly interviews were also used to adjust Wisepill™ recorded times
for doses removed and taken later or for openings not associated with pill-taking.

Adherence was defined as the percentage of PrEP doses taken out of expected
doses during the period between 20 and 24 weeks. The number of expected doses
excluded days for which PrEP was not dispensed due to missed visits, protocol-defined
stops, or refill refusals. Participants were considered to have high adherence at the 24-
week visit if 280% of expected doses were taken in the prior month. This cutoff
corresponds to 5-6 doses per week and has been associated with high levels of plasma
drug concentrations and protection against HIV.”®80 We excluded visits when event-
driven arm participants were not expected to have taken PrEP doses (N=13).
Statistical analyses

We estimated the population-level total effect of depression on PrEP adherence
using marginal structural models to adjust for confounding variables. We first computed
stabilized inverse probability weights using logistic regression to predict the probability
of having likely depression. These exposure weights were calculated with age, marital
status, education, alcohol and drug use, HIV risk perception, and condomless sex,

identified a priori because of their known associations with depression and adherence.'®
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These weights were included in regression models with a log link, binomial distribution,
and robust standard errors to estimate relative risks.

We similarly used marginal structural models to estimate controlled direct effects
of depression on PrEP adherence separately for each mediator. This modeling
approach allowed us to quantify the magnitude of the association between depression
and PrEP adherence that remained after removing any downstream influence of
anticipated stigma, instrumental social support, and PrEP optimism on adherence, while
also accounting for mediator-outcome confounders that were affected by the exposure.
The controlled direct effect estimates the amount that PrEP adherence would change,
on average, if everyone in the population changed from not depressed to depressed
and the mediators were held at a fixed level. We hypothesized that depression was
related to anticipated HIV-related stigma, instrumental social support to take PrEP, and
PreP optimism at week 12, which in turn influenced PrEP adherence at week 24 (Figure
3). We calculated stabilized inverse probability weights for each mediator using the
depression exposure and the same variables from the exposure weight models. We
then multiplied the mediator weights by the exposure weights to calculate total weights
for each mediator. The total weights were included in regression models and we ran
separate regression models for each mediator.

Before conducting our analyses, we used Monte Carlo Markov Chain (MCMC)
models to impute missing confounder and mediator variable data over six datasets. For
binary variables, imputed data were rounded to the nearest whole number. We ran our
models on the full sample in each imputed dataset and combined the resulting

estimates using Rubin’s method.
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We conducted several additional analyses to explore whether our findings were
robust to changes in variable measurement and imputation procedures. First, we
repeated our marginal structural model analyses using a binomial distribution and
identity link to estimate risk differences for the total and direct effects. Second, we
tested for the presence of moderated-mediation between the exposure and each of the
mediators by calculating controlled direct effects with interaction terms in the models.
Third, we examined the dose-response relationship for the total effect by varying the
definition of PrEP adherence to 270% and 295% of expected PrEP doses. Fourth, we
restricted our total and direct effect models to participants in the daily arm only (N=57)
and those who had complete mediator and confounder data available (N=158). Finally,
we conducted quantitative bias analysis to estimate the potential influence of a binary
unmeasured confounder of the relationship between mediators and PrEP adherence.
We specified a range of bias parameter values (e.g., the prevalence of intimate partner
violence in the population and its influence on PrEP) and examined the bounds within
which our findings remained significant.

All analyses were conducted using SAS 9.4 (Cary, North Carolina, USA).
Ethical statement

Ethical approval was obtained by the Human Research Ethics Committee
(HREC) in South Africa and the protocol was reviewed by the National Institutes of
Health (NIH) Division of AIDS (DAIDS) prior to implementation. Participants provided
written informed consent in their preferred language. The protocol was registered at

ClinicalTrials.gov (identifier NCT01327651).
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RESULTS
Participant characteristics

A total of 178 HIV-uninfected South African women were enrolled and
randomized in the HPTN 067 study. Among the 174 women (97.8%) with CES-D scores
at baseline, 57 (32.8%) were randomized to daily PrEP, 58 (33.3%) were in the time-
driven arm, and 59 (33.9%) were in the event-driven dosing arm (Table 4). AlImost half
of the participants (N=79; 45.4%) had CES-D scores =216. The median age at enroliment
was 26 years (interquartile range [IQR] 21, 37 years). CES-D scores remained
consistent throughout study follow-up and 46.7% of participants had scores =16 at their
final study visit (N=77 of 164 participants retained). Among four women who women
seroconverted during follow-up, none had likely depression at baseline and only one
had high PrEP adherence at the 12-week visit.

Retention rates were high throughout follow-up (>90% attended all visits) and
did not differ by arm or CES-D scores. Prior to imputation, we had complete exposure,
mediator, and outcome data for 159 (91.4%) participants. Week 12 visit data on all
mediators were available for 162 of 174 participants (93.1%). Approximately 16.0% of
participants (N=26) reported high levels of PrEP optimism, 14.2% (N=23) reported
anticipated HIV-related stigma, and 31.5% (N=51) reported instrumental social support
related to PrEP use at week 12. Missing mediator and confounder data were not
associated with depression or PrEP adherence. We had PrEP adherence data at week
24 for 164 participants (94.3%).

Total effect of depression on PrEP adherence
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High PrEP adherence (=280%) was detected among 53.0% of 164 participants
with week 24 adherence data (N=87) and occurred less often among women with
depression than among women without depression (44.3% versus 54.7%, chi-squared
test statistic: 2.78, p-value: 0.09). After adjusting for confounders, women with
depression were less likely to have high PrEP adherence than women without
depression (adjusted risk ratio [aRR]: 0.79, 95% confidence interval [CI]: 0.63, 0.99,
Table 5). Our findings were robust to changes in the sample: the total effect remained
statistically significant for participants who had complete data available prior to
imputation (aRR: 0.77, 95% CI: 0.56, 1.00) and was a similar magnitude for participants
in the daily dosing arm (aRR: 0.71, 95% CI: 0.41, 1.24). The strength of the association
decreased with PrEP adherence cutoffs of 70% (aRR: 0.89, 95% CI: 0.76, 1.03) and
95% (aRR: 0.91, 95% CI: 0.77, 1.09) of expected doses. There were 15 fewer
participants with high PrEP adherence per 100 participants with depression compared
to participants without depression (adjusted risk difference [aRD]: -0.15, 95% CI: -0.31,
0.01; Table 5).

Controlled direct effect of depression on PrEP adherence

In our model using anticipated stigma as a mediator of the association between
depression and PrEP adherence, we estimated a statistically significant controlled direct
effect of 0.74 (95% CI: 0.51, 0.97; Table 6), which was quite similar to the total effect
estimate. The point estimates for the direct effect did not change considerably in models
with an interaction term between depression and HIV-related stigma (aRR among those
without stigma: 0.74, 95% CI: 0.52-1.05; aRR among those with stigma: 0.75, 95% CI:

0.29-1.98).There were 18 fewer participants with high PrEP adherence per 100
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participants with depression compared to participants without depression, while holding
stigma values fixed (aRD: -0.18, 95% CI: -0.35, -0.01, p-value: 0.04).

Considering instrumental social support as a mediator, we estimated controlled
direct effect point estimates that were similar to the total effect on both the relative
(aRR: 0.77, 95% CI: 0.57, 1.03) and absolute scales (aRD: -0.15, 95% CI: -0.32, 0.02),
although without statistical significance (Table 6). We did not detect a meaningful
interaction effect between depression and social support (aRR among those without
social support: 0.79, 95% CI: 0.55-1.13; aRR among those with social support: 0.72,
95% CI: 0.27-1.92). The controlled direct effect was also not substantially changed
when PrEP optimism was included as the mediating factor: we found a statistically
significant direct effect on the relative scale (aRR: 0.75, 95% CI: 0.55, 0.99) but not on
the absolute scale (aRD: -0.15, 95% CI: -0.32, 0.01). However, the controlled direct
effect point estimates changed when including an interaction term between depression
and PrEP optimism (aRR among those without optimism: 0.69, 95% CI: 0.50-0.98; aRR
among those with optimism: 1.19, 95% CI: 0.37-2.03).

Our controlled direct effect coefficients were robust to changes in the definition
of PrEP adherence, although they were no longer statistically significant when PrEP
adherence was defined as 295% of expected doses or in the sample of daily arm
participants. They were similar in magnitude and statistical significance among those
with complete data before imputation. Our bias analysis indicated that an unmeasured
confounder of the mediator and outcome relationship would need to have a 35%

prevalence difference between depressed and non-depressed individuals and a strong



48

effect on PrEP adherence (RR >2.00) to alter our findings of a statistically significant

controlled direct effect.

DISCUSSION

In this open-label randomized evaluation of PrEP dosing regimens in South
Africa, women with depression were less adherent to PrEP. Anticipated stigma,
instrumental social support, and optimism were not mediators of this association. This
finding is particularly important given that in this cohort and other sub-Saharan African
settings the burden of depression is quite high among women and women have been
found to experience difficulty adhering to daily oral PrEP over time.132!

Consistent with these findings, another recent analysis found that depressive
symptoms had a strong negative influence on PrEP adherence among women in Kenya
and Uganda.®® A study in the United States reported that depression was associated
with low PrEP adherence among MSM.1% Work from the iPrEX OLE team found that
depression may have a stronger effect on adherence for women than men, pointing to
possible gender differences in depression severity or the mechanism by which
depression influences adherence.*® Links between depression and antiretroviral therapy
and oral contraceptive adherence have also been established.?436(®) These data
suggest that the relationship between depression and adherence may be generalized
across medications and settings.

The mechanisms for the association between depression and daily medication
use are not well-understood. Depression could lead to lower healthcare engagement

and is a predictor of feelings of social isolation and lower trust in sexual partners and
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medical personnel.1®> Among individuals at risk of HIV, these feelings could lead to
changes in perceived HIV risk, self-care, anticipated stigma related to HIV or PrEP, and
instrumental and emotional social support to continue using daily PrEP.16:39.105
Depression has also been linked with changes in sexual behavior. In Eastern Africa,
depressive symptoms were associated with increased condomless sex and partners,
but other analyses found that depression was related to reduced frequency of sexual
intercourse.%6:197 Within the context of PrEP delivery, these dynamic changes in sexual
behavior related to depression could affect a woman’s need and desires for PrEP. In
this analysis, we did not find a mediated effect of the relationship between depression
and PrEP adherence by stigma, social support, or optimism about PrEP effectiveness
after controlling for sexual behavior. There are two potential explanations for our results:
1) these variables truly do not mediate the relationship between depression and PrEP
adherence or the direct association between depression and adherence is stronger than
any indirect association through these factors; or 2) these variables do mediate the
relationship but were mismeasured or measured too infrequently for us to detect a
change in the controlled direct effect. While our results have interestingly pointed to a
robust association between depression and PrEP adherence, future studies are needed
to understand the mechanism of this effect.

The strengths of this study include the prospective cohort which allowed us to
establish temporality of the association between depression, PrEP adherence, and
potential mediators. Data on depressive symptoms were collected using a validated
screening tool and data on PrEP use were rigorously collected with electronic

monitoring devices and adjusted using weekly interview data. Overall retention rates
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were high in the sample and bias due to differential attrition by depressive symptoms
was likely minimal.

Limitations of this study included a small sample size and infrequent
measurement of depression and mediators which reduced our ability to assess change
over time. However, CES-D scores were stable between baseline and Week 24
indicating that depression may have remained consistent. We were unable to examine
serial mediation because the mediators were all measured at the same visit. Scales for
stigma, social support, and PrEP-related optimism were adapted from instruments for
ART use but had not been previously validated and the binary classification of these
mediators may have resulted in measurement error. In addition, there may be non-
differential misclassification of binary depression status with respect to adherence,
which would have attenuated our estimates. The HPTN 067 protocol was not designed
with this analysis in mind, and there are limitations of unmeasured (e.g., intimate partner
violence), infrequently measured (e.g., drug and alcohol use), and potentially
mismeasured confounders. In estimating the controlled direct effect, we were
particularly concerned about unmeasured confounding of the exposure and mediator
and mediator and outcome relationships. However, sensitivity analyses indicated that a
confounder would need to have a strong association with the outcome and be relatively
common in our population to alter conclusions. PrEP adherence was measured via
electronic device and self-report, both of which may be biased. We could not examine
effects on continuous PrEP dosing or drug concentrations because participants in the

event-driven and time-driven arms had less consistent PrEP use by design. Finally, our
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findings may not be generalizable to populations accessing PrEP through public
programs.

The controlled direct effect estimate allows us to understand the public health
relevance of intervening on stigma, social support, and PrEP optimism among a
population of high-risk women taking PrEP. Our results showing the robust effect of
depression on lower PrEP adherence point to a potential need for future interventions to
incorporate mental health services with PrEP delivery for women. Moreover,
interventions targeting stigma, social support, and optimism about PrEP effectiveness
may not have a substantial impact at improving PrEP adherence in this population.
Interventions integrating depression care into existing ART and prenatal care programs
are being implemented with success in sub-Saharan Africa which suggests that
depression services can be implemented in busy healthcare settings.** While additional
research is necessary to understand the mechanisms by which depression influences
PreP adherence, our results support the integration of regular depression screening,
referral, and treatment into PrEP delivery programs which may reduce the burden of
depression, improve PrEP effectiveness, and prevent PrEP from becoming a missed

public health opportunity among African women.

Word Count: 3500/3500
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TABLES AND FIGURES

Figure 3. Directed acyclic graph of the relationships between depressive symptoms, mediators, and PrEP adherence over
follow-up
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Table 4. Characteristics of the study sample, by study arm (N= 174 unless otherwise indicated)

CES-D Score
Characteristic CES-D <16 C%ﬁggz_w
(N=95; 54.6%) 45.4%)

Randomized arm

Daily 30 (31.6%) 27 (34.2%)

Time-driven 35 (36.8%) 23 (29.1%)

Event-driven 30 (31.6%) 29 (36.7%)
<25 years old 56 (59.0%) 31 (39.2%)
Never married 75 (79.0%) 66 (83.5%)
Secondary education completed 42 (44.2%) 18 (22.8%)
Black ethnic origin 94 (99.0%) 79 (100.0%)
Number of sex partners, 3 months prior to 1(1-1) 1(1-1)
enroliment
NL_meer of vaginal or anal sex acts, 3 months 5 (2-11) 4 (1-6)
prior to enroliment
Any sex without a condom, 3 months prior to
enx)"mem (Ne167) P 58 (62.4%) 43 (58.1%)
Transactional sex (N=172) 5 (5.3%) 11 (14.1%)
Drug use 8 (8.4%) 14 (17.7%)
AUDIT score 28 24 (25.3%) 28 (35.4%)
HIV risk perceptions

Low chance of becoming HIV infected 57 (60.0%) 41 (51.9%)

High chance of becoming HIV infected 5 (5.3%) 13 (16.5%)

Unknown chance of becoming HIV infected 33 (34.7%) 25 (31.7%)
Anticipated stigma at Week 12 (N=162) 9 (10.2%) 14 (18.9%)
Instrumental social support at Week 12 (N=162) 27 (30.7%) 24 (32.4%)
PrEP optimism at Week 12 (N=162) 12 (13.6%) 14 (18.9%)

Data are presented as number (%) for categorical variables and median (interquartile range [IQR]) for continuous variables.
CES-D= Center for Epidemiologic Studies Depression scale; AUDIT= Alcohol Use Disorders Identification Test
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Table 5. Total effect estimates for the association between depression and PrEP adherence (N=164 participants with
PrEP adherence data available at Week 24)!

Visits with high PreP

Relative scale?

Absolute scale?

adherence! RR (95% CI) p-value aRD (95% CI) p-value
(N=87; 53.0%)
Depression 35 (44.3%) 0.79 (0.63, 0.99) 0.05 -0.15 (-0.31, 0.01) 0.07
No depression 52 (54.7%) REF REF REF REF

aRR= adjusted relative risk; aRD= adjusted risk difference; 95% Cl= 95% confidence interval

IParticipants were considered adherent to PrEP if their adjusted Wisepill data indicated that they had taken 280% of expected pills at the Week 24

study visit

2Stabilized inverse probability weights account for confounding by the sets of baseline confounders (age, marital status, education, alcohol use,
drug use) and longitudinal confounders (any unprotected sex, HIV risk perceptions; weight mean=0.99; range=0.47-2.38)



Table 6. Controlled direct effect estimates for the association between depression and PrEP adherence! for each
mediator (N=164 participants with PrEP adherence data available at Week 24)

ExDOSUre Mediator Outcome Relative scale? Absolute scale?
P aRR (95% CI) p-value aRD (95% CI) p-value
. . Prep 0.74 (0.51, 0.97) 0.02 -0.18 (-0.35, -0.01) 0.04
Depression | Stigma
adherence
D , Social PrepP 0.77 (0.57, 1.03) 0.07 -0.15 (-0.32, 0.02) 0.09
epression
support adherence
D . PrepP PrepP 0.75 (0.55, 0.99) 0.05 -0.15 (-0.32, 0.01) 0.08
epression -
optimism adherence

aRR= adjusted relative risk; RD= adjusted risk difference; 95% Cl= 95% confidence interval

IParticipants were considered adherent to PrEP if their adjusted Wisepill data indicated that they had taken 280% of expected pills at the Week 24
study visit

2Stabilized inverse probability weights account for confounding by the sets of confounders and mediator (depression weight: mean=0.99;
range=0.47-2.38; stigma weight: mean=0.98; range=0.41-3.12; social support weight: mean=0.99; range=0.38-3.12; optimism weight: mean=0.98;
range=0.38-2.50)




Chapter 4. The Influence of HIV-Related Stigma on PrEP Disclosure and
Adherence among Adolescent Girls and Young Women in HPTN 082: A
Qualitative Study
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ABSTRACT

BACKGROUND: Oral pre-exposure prophylaxis (PrEP) is highly efficacious, however,
low adherence undermines efficacy. Stigma and disclosure concerns were key barriers
to PrEP adherence for adolescent girls and young women (AGYW) in clinical trials, but
this has not been explored in open-label studies.

METHODS: HPTN 082 was an open-label PrEP study among AGYW (ages 16-24) in
Harare, Zimbabwe and Cape Town and Johannesburg, South Africa from 2016-2018.
Serial in-depth interviews were conducted among a purposive sub-sample of 67 AGYW
to explore experiences of stigma, disclosure, and PrEP adherence — dynamic
constructs that often change over time. Participants were interviewed after their 13-
week and 26-week study visits. We analyzed data by coding transcripts and using
memo-writing and diagramming to summarize themes.

RESULTS: AGYW described two types of stigma, particularly during the first interview:
stigma related to sexual activity (e.g., “people say I'm a prostitute”) and being perceived
to be living with HIV because of taking antiretrovirals (e.g., “my husband’s friends say
I’'m HIV infected”). Stigma was both anticipated and experienced and was often
mentioned in relation to product disclosure. Participants who anticipated stigma were
reluctant to disclose PrEP use and reported adherence challenges. Disclosure also
regularly resulted in stigmatizing experiences. Across all sites, negative descriptions of
stigma and disclosure issues were more common in the first interview than the second.
By the second interview, participants often described disclosure as an “empowering”
way to combat community-level PrEP stigma and many became “community PrEP
ambassadors”, which improved their ability to take PrEP and encourage others to use
PreP. These empowering disclosure experiences were facilitated by ongoing HPTN 082
study activities (e.g., counseling sessions, adherence clubs) when they could discuss
PreEP-related stigma, disclosure, and PrEP adherence issues.

CONCLUSIONS: Stigma and disclosure issues were initial concerns for African AGYW
initiating PrEP but many were empowered to disclose PrEP use over time, which helped
them cope with stigma and feel more able to take PrEP regularly. PrEP programs can
foster disclosure through community and clinic-based discussion, adherence clubs, and
activities normalizing sexual behavior and PrEP use, which can reduce stigma and
improve PrEP adherence and thus effectiveness.

Word count: 350/350

KEYWORDS: Stigma; Disclosure; HIV; Pre-exposure prophylaxis; Africa; Women



60
INTRODUCTION

Daily oral tenofovir-based pre-exposure prophylaxis (PrEP) is >90% effective in
preventing HIV transmission when taken with high adherence.!34.6:12.108 Dajly
adherence however, can be challenging, as observed among women at high risk for
HIV who participated in blinded, placebo randomized controlled trials of oral and topical
tenofovir-based PrEP.16.108.109 Sypboptimal adherence in the trials was largely attributed
to concerns around product safety, effectiveness, and anticipated and experienced
stigma around PrEP use.16:108.109 “Anticipated stigma” in this context includes fears
about negative societal reactions to PrEP use, while “experienced stigma” describes
social discrimination actually resulting from PrEP use.'>16.109.110 |n some contexts, PrEP
has been stigmatized because of the medication’s more familiar use to treat HIV, and
individuals may be mistakenly labeled as “HIV positive” if they are seen with PrEP
pills.%6111.112 pegple have also expressed concerns that PrEP use could promote sexual
promiscuity and high-risk sexual activity, which can lead to stigma around sexual activity
among AGYW.56’113’114

Since the efficacy trials, open-label and implementation projects have found that
women with substantial HIV risk use PrEP regularly when they know they are using a
safe and effective prevention product.®1418 These studies also report waning
adherence and/or PrEP discontinuation over time, with stigma remaining as a barrier to
effective PrEP use during periods of HIV risk in many settings. 131418 Stigma can be
particularly high in contexts where community knowledge and awareness about PrEP is
low, gender and cultural norms dictate that women should not be sexually active or

should practice monogamy, and where PrEP is marketed primarily as a tool for key



61

populations.t13115-117 Quantitative analyses among men who have sex with men (MSM)
have found that stigma significantly reduces PrEP uptake and adherence.13118-120
Stigma may influence PrEP adherence after PrEP use is intentionally or unintentionally
disclosed, and qualitative work in sub-Saharan Africa describes women’s need to
discretely use HIV prevention products, hide their products at home, and miss product
doses because of concerns around anticipated and experienced stigma.'8115121

The influence of stigma on disclosure and PrEP use has not been well-explored
among adolescent girls and young women (AGYW) in sub-Saharan Africa, whose
experiences of stigma, disclosure, and PrEP use may be quite different than those in
older female or MSM populations. Moreover, PrEP-related stigma, attitudes toward
PreP use, and experiences with disclosure could dynamically shift over time as
community knowledge of PrEP increases and PrEP becomes more normative, although
this has not yet been studied.!'6:122.123 Tg contribute to this gap, we conducted a
gualitative analysis to describe experiences of PrEP-related stigma and changes in
PreP stigma, disclosure, and adherence over time using serial, in-depth interview data
from AGYW in South Africa and Zimbabwe, as part of a larger PrEP randomized
controlled trial conducted during an evolving period of national PrEP roll-out in both

countries.

METHODS
Study design and participants
The HIV Prevention Trials Network (HPTN) 082/HERS study was a randomized,

open-label clinical trial assessing characteristics of AGYW who accept and adhere to
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daily oral emtricitabine/tenofovir (FTC/TDF)-based PrEP. Importantly, this study was

conducted when national PrEP guidelines and initial demonstration projects in South
Africa and Zimbabwe focused on female sex workers (FSWSs). During the trial, these
programs were subsequently expanded to include AGYW from the general population
accompanied by public demand-creation activities (e.g., radio and television campaigns,
advertisements). The study enrolled sexually active young women, ages 16-25, in
Johannesburg and Cape Town, South Africa and Harare, Zimbabwe and was
conducted from 2016-2018. Eligible women were HIV- negative, literate in one or more
of the study languages (English, isiXhosa, isiZulu, SeSotho, Shona), sexually active
(reporting vaginal or anal intercourse in the month prior to screening), and at high risk of
HIV as determined by an empiric risk score previously used in this setting.1?*

Participants were screened, enrolled, and offered daily oral PrEP at enroliment.
Those who accepted PrEP were then randomly assigned in a 1:1 ratio, stratified by site,
to one of two PrEP adherence support interventions: 1) a standard adherence package
that included adherence support sessions, weekly short message service (SMS)
reminder messages, and monthly in-person adherence support clubs (control arm), or
2) all standard adherence package components plus counseling based on observed
PrEP drug levels measured during the previous study visit (“drug-level feedback”,
intervention arm). Follow-up visits occurred at 4, 8, 13, 26, 39, and 52 weeks post-
enrollment and participants underwent HIV testing and counseling and PrEP refills at all
visits. Those who declined PrEP at enrollment were followed over time to continually
offer PrEP and standard of care HIV prevention counseling. PrEP adherence was

measured during follow-up using dried blood spots (DBS). Intracellular tenofovir
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diphosphate (TFV-DP) levels in DBS were batch tested at the University of Cape Town

Pharmacology laboratory, which participated in validation with the University of
Colorado laboratory that developed the assay.'?®
Qualitative sampling and recruitment

Participants were purposively recruited for this qualitative sub-study from the
cohort enrolled in HPTN 082/HERS. We planned to recruit up to 25 participants per
study site, a sample size adequate to achieve saturation of key themes. As much as
possible, we stratified participant selection by three groups: those who accepted PrEP
and adhered well to PrEP by week 4, those who accepted PrEP but had difficulty
adhering to PrEP by week 4, and those who continually declined PrEP through the first
12 weeks of follow-up. At each site, we also selected approximately 2-4 participants
who were considered to be “interesting cases”, such as participants who had a protocol-
defined PrEP stop (e.g., due to pregnancy, creatinine levels, or a potential HIV
seroconversion).

Potential participants were recruited by phone or upon arrival for HPTN 082
study visits. All participants were asked to complete one interview after their 13-week
study visit and a second interview after their 26-week study visit. Interviews were
scheduled either on the day of the routine HPTN 082 study visit or on another day at the
participant’s convenience. Study staff contacted participants by phone for appointment
reminders and rescheduling.

Data collection
Semi-structured in-depth interview guides were developed based on literature

reviews and prior experiences with research on PrEP delivery and HIV prevention.
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Guides were translated into all study languages and were revised throughout data
collection to improve question clarity and response quality. The 13-week interview guide
included questions and probes related to: 1) PrEP information in the community, 2)
motivations to participate and take PrEP, 3) facilitators and barriers to PrEP uptake, 4)
PrEP disclosure experiences, 5) PrEP adherence and difficulties taking PrEP, and 6)
influence of family, friends, and sexual partner(s) on PrEP use. Interviews conducted
with PrEP decliners also explored reasons for not taking PrEP. The 26-week interview
covered similar topics and asked about changes that were experienced in these themes
since the prior interview. Participants were also asked about their experiences with the
HPTN 082/HERS interventions.

Interviews were carried out by female qualitative researchers with prior
experience conducting in-depth interviews among AGYW in each site’s local language.
Interviewers were not involved in providing clinical care for participants and they
received training on the study guides prior to data collection. Participants were informed
that their participation in the interviews would not affect their clinical care or study
participation. Interviews were conducted in participants’ preferred language and were
audio-recorded. Each interview lasted approximately 45 minutes and was conducted in
a quiet, private area of the study site. Interview recordings were transcribed and
translated into English. Transcripts were reviewed by the sites’ qualitative teams to
check for accuracy.

Data analysis
We analyzed data using thematic and case-specific approaches. For our

thematic analysis, we used the constant comparative method where we developed an
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initial codebook from themes arising in the data and refined the codebook through team
discussions during the coding process.>® Transcripts were imported into NVivo (versions
11 and 12; QSR International, Melbourne, Australia) and each transcript was coded
independently by one member of the study team (JV, NK, FS, MB, PM, LM, NM, MA, or
SH). One member of the study team (FS) reviewed coding for approximately 20% of the
transcripts and disagreements in code application were resolved through discussion
until consensus was reached. We iteratively analyzed the data by reviewing the codes,
writing analytic memos, and using diagramming techniques to identify key themes
across transcripts and participant characteristics. The analytical work included in-person
workshops with study team members from all three sites.

We also utilized a case-specific analytic approach to identify changes in
participants’ narratives over time. After reviewing interview transcripts and coded text,
one team member (JV) developed a participant-level matrix of key themes from the 13-
week and 26-week interviews. We examined themes in the matrix by site,
demographics, and reported PrEP use and wrote summary memaos on longitudinal
patterns in the qualitative data.

Ethical statement

This qualitative study received ethical approval from review boards at the
University of the Witwatersrand, University of Zimbabwe, University of Cape Town,
University of California — San Francisco, and University of Washington, as part of the
HPTN 082/HERS study. All participants provided written informed consent (or assent

with consent from a parent or legal guardian if <18 years old) in their preferred language
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prior to participation. The protocol was registered at ClinicalTrials.gov (identifier

NCT02732730).

RESULTS
Participant characteristics

67 women were enrolled in this qualitative sub-study, of 451 participants in HPTN
082. We interviewed 25 (37.3%) women from the Harare site, 20 (29.9%) from Cape
Town, and 22 (32.8%) from Johannesburg (Table 7). The median age in the sample
was 21 years (interquartile range [IQR] 19, 22). There was high retention between the
first and second interviews, with 57 (85.1%) participants completing both in-depth
interviews.
Stigma experiences, PrEP disclosure, and PrEP use

Three main themes emerged related to: 1) concerns around and experiences of
stigma related to PrEP use; 2) the negative influence of stigma on PrEP disclosure and
PreP adherence; and 3) the role of disclosure as a strategy to combat stigma and

improve PrEP use over time (Figure 4; Table 8).

Concerns around stigma and experiences of stigma related to PrEP use

AGYW described two main types of stigma related to PrEP use: HIV stigma
arising when PrEP was mistaken for HIV treatment and sexual stigma when PrEP was
thought to promote risky sexual behaviors. Participants described anticipated and
experienced (e.g., name calling, loss of friends and partners, eviction) HIV stigma from

someone seeing their pill bottles and assuming they were living with HIV. The pill bottles
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were quite similar to medication bottles for antiretroviral therapy (ART) and it was
difficult for participants to explain that their pills were for prevention rather than
treatment if someone saw the bottle or heard the pills rattle (Table 8).

HIV stigma was feared and experienced from male partners, family members,
friends, and others in their community. Participants were told by family and friends that
they did not want to be associated with someone taking antiretroviral medications and a
few participants described instances where they were evicted from their homes (“it was
difficult...[my aunt] arranged that | leave because | kept on taking pills”), lost important
relationships in their lives, or felt socially isolated because of their PrEP use (“I felt out
of place...people would talk and you will be the topic of discussion”). Participants also
commonly said their male partners feared that their PrEP use would “out them” as being
HIV-infected (“he thought that | was implying that he had AIDS”) and their partners did
not want them to use PrEP because they would be teased for being with someone who
was taking antiretroviral medications.

In addition to these HIV stigma experiences, participants also commonly
discussed sexual stigma arising from PrEP use. They described how male partners,
family members, and friends called them “whores” and “prostitutes” and how it was
common for their male partners to accuse them of having other sexual partners
because of their PrEP use (Table 8). Participants were concerned about how partners
and others in the community would view their sexual behavior because of their PrEP
use. Anticipated sexual stigma was a particularly common worry among those who were
religious and did not want to be ostracized from their church for their sexual behavior or

those who lived with family members who did not know they were sexually active.
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Participants who were in a new relationship or marriage also feared sexual stigma
because they felt that their PrEP use could indicate that they had numerous sexual

partners.

Negative influence of stigma on PrEP disclosure and PrEP adherence

Stigma was mentioned in relation to PrEP disclosure across all three study sites.
Anticipated stigma prevented participants from disclosing their PrEP use and resulted in
them delaying PrEP disclosure (Table 8). Many participants who did disclose their PrEP
use (either intentionally or accidentally) experienced stigma from partners, family
members, and friends; however, these negative disclosure experiences were more
commonly discussed during their first interview.

HIV and sexual stigma around PrEP use and related disclosure issues were
described as barriers to regular PrEP use, particularly early on in study participation.
Participants discussed feelings of embarrassment from their pill bottles being seen by
others or pills heard rattling in the bottles and the teasing and name-calling they
experienced as a result of PrEP use. Several said that they stopped using PrEP (‘I
stopped after they laughed at me...I stopped when people were saying they are ARVS”),
refused their PrEP pill bottles during clinic visits, or did not carry their PrEP bottles with
them when they traveled (“it's embarrassing, what people will say...I just left them”) to

avoid these negative experiences in the future.

Disclosure as a strategy to combat stigma and improve PrEP use over time
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By their second interview, most participants had some experiences with
disclosure to family and friends. Many described disclosure as a powerful way to
combat stigma around PrEP in their households and communities, increase community
knowledge about PrEP, and improve their own PrEP use (Table 8). While participants
acknowledged that they would not be able to convince everyone about the prevention
benefits of PrEP (“there are people you cannot change”), they did talk about the
importance of telling those with whom they lived about their product use before they
found the pill bottles and came to their own assumptions about PrEP. This allowed them
to share their knowledge about PrEP while preventing rumors and stigmatizing
experiences. Disclosure was typically linked with improved PrEP use because as
participants were able to explain PrEP and convince people in their lives of the HIV
prevention benefits of PrEP, these supportive individuals helped remind and encourage
them to take their daily pills (“if you tell them about PrEP, they will encourage you to
keep taking because they see it as a good idea to protect your life”). Disclosure also
helped participants improve PrEP use because they were no longer embarrassed about
carrying pills and taking PrEP in front of other people.

In addition to PrEP disclosure in their households, some participants talked about
proactively discussing PrEP more broadly, in their communities. One participant in
particular referred to herself as a “PrEP ambassador”, and described how she shared
knowledge about PrEP widely in her community. Participants felt that this broader
disclosure of PrEP use and more widespread knowledge about PrEP for HIV protection
could help reduce levels of HIV and sexual stigma in their communities.

Intervention opportunities to combat stigma and improve disclosure skills
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Participants discussed several HPTN 082 activities that helped to change their
stigma experiences, disclosure skills, and PrEP use over time, which highlight
potentially successful intervention approaches to combat stigma and facilitate PrEP
adherence (Figure 5; Table 8). During the first interview, participants commonly
described negative social consequences of stigma around PrEP use (e.g., break-ups
with partners, discrimination), much of which resulted from unintended product
disclosure. However, by the second interview, many participants discussed increased
community understanding and knowledge around PrEP, improved confidence in skills
around product disclosure, and increased support from others to use PrEP. Participants
from Harare more commonly described community-wide changes in knowledge and
support around PrEP, while those from Cape Town and Johannesburg talked more
about changes in PrEP knowledge in their smaller community of family and friends
where they were disseminating information about PrEP alongside the study staff.

Participants attributed changes in stigma, knowledge, and support around PrEP
to HPTN 082 study activities, including community outreach campaigns led by HPTN
082 study staff, informational brochures and t-shirts to raise awareness about PrEP,
and discrete pill carrying cases that looked like compact mirrors to conceal product use
and prevent pills from rattling during instances when they did not want their PrEP use to
be unintentionally disclosed (Table 8). The study also offered monthly in-person
adherence clubs at each of the three sites, which were an opportunity for participants to
come together and share their experiences and challenges with stigma, disclosure, and
PrEP use. Participants across all three sites said that they felt supported by others at

the clubs which helped improve their morale and self-reported PrEP adherence.
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National PrEP campaigns, particularly in South Africa, were also seen by participants as
helping to change knowledge and awareness of PrEP and reduce stigma around

product use over time, which facilitated improvements in PrEP use.

DISCUSSION

In this qualitative analysis of AGYWS'’ experiences in an open-label randomized
study of PrEP adherence support strategies in South Africa and Zimbabwe, we found
that participants described anticipated and experienced stigma related to HIV and
sexual activity. Stigma was a barrier to product disclosure and PrEP use particularly
during their early study participation. Over the course of the study, however, women
became more comfortable disclosing PrEP use to those around them. Study-supported
activities to improve disclosure skills and increase social support and PrEP visibility
(e.g., informational materials, study T-shirts, adherence clubs) were cited as helping to
reduce stigma around PrEP use and improve self-reported PrEP adherence. Results
from this study highlight the importance of acknowledging difficulties with stigmatizing
experiences and product disclosure for AGYW and developing intervention approaches
to empower young women around PrEP use, particularly early on when they are first
considering PrEP as an HIV prevention option.

While this work is unique in its focus on African AGYW, our findings are largely
consistent with those from other PrEP studies conducted with adult populations in sub-
Saharan Africa.'818126 Women in South Africa have discussed the importance of male
partners’ and family members’ support as a facilitator of PrEP use, and have described

PrEP stigma, relationship power dynamics, and issues around product disclosure as



72

barriers to PrEP use in trial contexts.'?® They have also reported trying to conceal or
discontinue PrEP to maintain social relationships and partnerships.6:126 Similar
concerns about stigma and disclosure have been described in programmatic PrEP
delivery settings as well, particularly when PrEP is marketed for “high-risk populations”
during periods of sexual activity.1?:128 Mediation analyses have shown that stigma has a
direct negative association on PrEP adherence and an indirect influence on PrEP use
through fears about disclosure and self-efficacy, highlighting the importance of both
stigma and disclosure on regular PrEP use.!'®

The longitudinal nature of our qualitative data collection allows us to describe
dynamic changes in narratives around stigma, disclosure, and PrEP adherence in their
first 3-6 months of PrEP use, and provides a different perspective than if we had only
interviewed individuals when they recently started PrEP or at the end of their study
participation. Events in the broader socio-cultural context also likely impacted PrEP use.
During HPTN 082, national PrEP programs in South Africa and Zimbabwe evolved from
a focus on FSWs to include AGYW in the general population in selected urban and peri-
urban centers. More media discussion about of PrEP during this period may have
influenced AGYW's stigma and disclosure experiences.116:129.130 Efforts to create
demand around PrEP and integrate PrEP within antenatal, primary care, and sexual
and reproductive health services in both countries also gained traction during the study
period and will continue to increase awareness and acceptability of PrEP in sub-
Saharan Africa in the future.'3-134 Studies among people living with HIV have shown
that HIV-related stigma decreases over time in communities as they scale up treatment

services and community outreach campaigns and similar trends will likely be seen for
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PreEP stigma among high-risk individuals in the future.13136.137 |n short, our work is
uniquely positioned to describe changing experiences of PrEP stigma, disclosure, and
adherence among HIV-uninfected young women during a period of rapid growth in PrEP
availability in South Africa and Zimbabwe. While quantitative methods are typically used
to examine changes over time, serial in-depth interviews allowed us to capture a more
nuanced understanding of these dynamic constructs.*38

These results highlight opportunities for future PrEP programs to improve product
effectiveness by addressing community stigma around PrEP and concerns around
disclosure. Broad in-person and social media marketing campaigns that improve PrEP
knowledge and brand PrEP around wellness and empowerment, rather than HIV risk,
can counter misconceptions and stigmatizing narratives around PrEP.116.139.140
Adolescent-friendly and de-medicalized PrEP delivery approaches (e.g., online PrEP
ordering, initiations at pharmacies) can also help separate PrEP from ART delivery and
change perceptions that PrEP is only for individuals with risky sexual behavior.133.141-144
Social support interventions are likely key strategies to improve PrEP effectiveness
among youth and in-person adherence clubs have been previously found to improve
ART adherence among adolescents living with HIV.14> Adherence clubs may provide
opportunities for young people to discuss stigmatizing experiences, cope with stigma
and concerns about product use, and learn empowering skills around discrete product
use or PrEP disclosure.

The strengths of this study include the large qualitative sample size from three
different study sites and high retention between the first and second serial interviews

which allowed us to achieve saturation of themes and observe changes in narratives
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over time. All interviews were conducted by trained interviewers who had previous
experience working with AGYW at the study sites. We had a large team of coders and
analysts who provided different, context-specific, perspectives on the data and enriched
the thematic analysis process. This study also had a number of limitations. We relied on
self-reported information about PrEP use during the interviews and this information may
be biased. While women discussed changes in stigma and disclosure experiences as a
result of community outreach and adherence clubs, it is difficult to definitively attribute
these changes to study activities or national PrEP roll-out. Given the qualitative nature
of this study, we also cannot determine the magnitude of stigma changes over time or
statistical differences in stigma, disclosure, and PrEP adherence between study sites
and time points. All AGYW were participants in the parent HPTN 082 trial and our
findings may not be generalizable to a population of young women seeking PrEP in a
programmatic delivery setting. Future work should explore themes around stigma,

disclosure, and adherence in the context of more real-world PrEP delivery.

CONCLUSIONS

In conclusion, AGYW in our study described PrEP stigma related to HIV and
sexual behavior and stigma negatively influenced PrEP disclosure, uptake, and
adherence patrticularly early on in the study. For those coping with stigma, product
disclosure became a tool for empowerment for many women to change community
beliefs around PrEP and improve PrEP use throughout follow-up. Changes in stigma
levels, disclosure experiences, and PrEP use over time highlight opportunities for future

PreP programs to improve product effectiveness through broad marketing and



75

community education campaigns, empowerment and social support interventions, and

adolescent-friendly healthcare services.

Word Count: 3886/3500
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Table 7. Characteristics of the HPTN 082 study sample at enrollment!

Characteristic

Site
Spilhaus, Harare, Zimbabwe
Emavundleni, Cape Town, South Africa
Ward 21, Johannesburg, South Africa

25 (37.3%)
20 (29.9%)
22 (32.8%)

Age

21 (19-23)

Education (N=57)
Completed secondary school or higher
Some secondary school
Completed primary school

40 (70.2%)
16 (28.1%)
1 (1.8%)

Employment status (N=65)
Employed
Unemployed
Current student (either secondary or tertiary education)

11 (16.9%)
30 (46.2%)
24 (36.9%)

Relationship status
Single, no sexual partners
Dating (at least one sexual partner but casual)
In a relationship (at least one main serious partner)
Married

16 (24.6%)
12 (18.5%)
32 (49.2%)
7 (10.8%)

Living with:
Parents (with or without siblings or own children)
Partner (with or without other roommates or own children)
Other
Alone

41 (61.2%)

10 (14.9%)

13 (19.4%)
3 (4.5%)

PreP use Week 13 interview (N=66)

Accepted PrEP at enroliment and started PrEP
immediately

Delayed taking PrEP for a period after initially accepting
PreP

Discontinued PrEP after taking PrEP for a period

Declined PrEP

49 (74.2%)
6 (9.1%)
1 (1.5%)

10 (15.2%)

PrEP use at Week 26 interview (N=63)

Accepted PrEP and continuing PrEP use since a prior
visit

Delayed taking PrEP for a period after initially accepting
PreP

Discontinued PrEP after taking PrEP for a period

Protocol-defined PrEP product hold

Declined PrEP

41 (65.1%)
4 (6.3%)
4 (6.3%)
3 (4.8%)

11 (17.5%)

PrEP=pre-exposure prophylaxis

1Data are presented as median (interquartile range) for continuous variables and frequency (percentage)

for categorical variables




Table 8. Representative quotations from IDI transcripts

experiences of stigma
related to PrEP use

Experienced HIV stigma from
male partners

Experienced sexual stigma
from male partners

Anticipated sexual stigma
from male partners

Main Theme Subtheme(s) Representative quotations
Concerns around Stigma from PrEP being “This [pill] bottle that they give us, it's the same bottle as those of ARVs, some people
stigma and mistaken for ART will think you are lying, she is taking the AIDS pills. So | feel bad and it's not easy for

to prove for a person.” (Johannesburg participant, age 25, IDI 1)

“During the first days when | started taking Truvada, my husband and his friends got
in...When people left he said, ‘My friends were laughing at me that your wife has
been taking ARVs.’ It stirs quarrels in marriages...He came back angry, so annoyed.
He said, ‘I am being labeled that | am sleeping with you and you are labeled that you
have HIV.” (Harare participant, age 20, IDI 1)

“Guys take it that you are this whore, you are sleeping around and that is why you are
going to protect yourself. My ex-boyfriend was saying | am a whore, why am | taking
PreP?” (Johannesburg participant, age 24, IDI 1)

“l wanted to tell him (male partner) but | thought that he is going to judge me and say |
want to sleep around.” (Cape Town participant, age 20, IDI 2)

Negative influence of
stigma on PrEP
disclosure and PrEP
adherence

Concerns about stigma
prevent PrEP disclosure

Stigma as a result of
intentional PrEP disclosure

Stigma as a result of
unintentional PrEP disclosure

Stigma and related disclosure
issues were barriers to PrEP
adherence

“If | were to tell him that | am using PrEP he would not understand. He would shout,
he would think that | have AIDS. So that is why | chose not to tell him and just leave it.
If I tell him | might as well just lose him.” (Cape Town participant, age 18, IDI 2)

“The guy | was with dumped me for using PrEP...l showed him PrEP and he thought
it was ARVs. He was saying | am cheating, why am | using these pills.”
(Johannesburg participant, age 24, IDI 1)

“I carry my pills everywhere | go. But they make a sound, people look at you
wondering why this person is carrying the pills ...that container would humiliate us in
the streets.” (Harare participant, age 17, IDI 2)

“When | started taking pills for the first time, | stopped taking them. When | had taken
them for some time, my [PrEP bottle] was seen by others and | was laughed at in the
community...I felt quite low. | came and told the [clinic] staff that | want to stop.”
(Harare participant, age 23, IDI 1)

Disclosure as a
strategy to combat
stigma and improve
PrEP use over time

Disclosure to family and
friends as a way to prevent
stigma and reduce PrEP
misconceptions

Disclosure to change
community knowledge about
PreP and find others to
support their PrEP use

“l used to be scared to share with my relatives, but now | sat down with them to
explain just like it is explained to use by the [study staff]...because if you get the
container and just take the pills people [who see the pills] will not understand you.”
(Harare participant, age 23, IDI 2)

“It's very easy [to take PrEP now] because now | don't forget. At home, | get that
support because my brother usually says that | mustn’t forget to take PrEP, so it has
become a norm to me. He says that it’s a pill that prevents against the HIV virus...he
knows it from me. He was shocked [when [ first told him]...but he came back from
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Disclosure to improve PrEP
adherence

Disclosure to family and
friends to support daily pill-
taking

Importance of broader
disclosure to the community

school and then he told me that his teacher had a picture with PrEP on it and was
chatting with other teachers.” (Cape Town participant, age 19, IDI 2)

“l explained it to them (people at home) and told them about PrEP. When they began
to understand, they also realized that | am serious about it. There are a lot of people
who | would explain to...When they realized that | was serious about it, | didn't forget
[anymore]. | take my pills on time. They ended up encouraging me. For example, like |
said when it’s time if | am outside they call me and say, ‘Come it’s time, your phone
alarm is ringing.” (Harare participant, age 17, IDI 2)

“I was telling [my friends] about PrEP, explaining everything that you find in the study.
| told them on purpose. | wanted to feel comfortable whenever taking the pill even if |
am with them. They are not saying anything back about the pill and [they support
mel.” (Johannesburg participant, age 25, IDI 2)

“l want to be the change. | want to announce PrEP so that many people can know
about it and feel there’s a need to take PrEP.” (Cape Town participant, age 22, IDI 1)

Intervention
opportunities to
combat stigma and
improve disclosure
skills

HPTN 082 adherence clubs
as a place to process stigma
experiences and feel social
support to improve PrEP
adherence

HPTN 082 activities to
promote knowledge and
reduce stigma around PrEP

National PrEP campaigns to
improve knowledge and
reduce stigma around PrEP

National PrEP campaigns to
motivate participants to take
Prep

“At adherence clubs...we meet, share our life experiences. If | share that | was
laughed at by people saying | have AIDS, someone will say, ‘No, being laughed at is
common, just ignore it’. We are giving each other advice. When you are home you will
still be in pain that people laughed at you and can actually think of stopping the pill.
But you hear someone encouraging you...there are many who testified that they were
also being laughed at. It is me who knows the reason | need to take the pill...ignore
what other people say.” (Harare participant, age 23, IDI 2)

“l am now dignified...Now | have observed that no one shouts a thing even if | pass
by, all people will be quiet. Through the T-shirt, | thank this T-shirt and the sisters
(study staff) here. They help explain PrEP to the community and that is how they
understood.” (Harare participant, age 23, IDI 2)

“[People] ended up believing that this thing about PrEP is true. They saw it on
magazines. And there are advertisements with PrEP on it and that is how they
understood it.” (Cape Town participant, age 19, IDI 2)

“It influenced me to continue with what | am doing. They are now talking about [PrEP]
on TV and the radio. At Jozi FM (local radio station) | heard them talk about it. [It
motivated me] to continue with it.” (Johannesburg participant, age 25, IDI 2)
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Figure 4. Key qualitative themes on the relationship between stigma, disclosure, and PrEP adherence in the HPTN 082

sample
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Figure 5. Changes in stigma, disclosure, and PrEP experiences over time attributed to HPTN 082 intervention and

national activities
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ABSTRACT

Background: Approximately 35-50% African women experience depression during
pregnancy or postpartum, which is associated with maternal and child mortality and HIV
acquisition. Screening is a critical first step for identifying women with perinatal
depression and linking them to care. The Patient Health Questionnaire-9 (PHQ-9)
screening tool has been previously validated and extensively used, but it remains
unclear whether items are well understood and culturally appropriate among pregnant
and postpartum Kenyan women.

Methods: We administered the Kiswahili or English PHQ-9 (based on preference) to 29
pregnant and postpartum women in Thika, Kenya. Following administration, we
conducted cognitive interviews with a purposive sample of 20 women. We used analytic
memos and data matrices to identify themes around scale acceptability,
comprehension, and decision and response processes.

Results: Most participants preferred to answer the PHQ-9 in Kiswahili (N=18; 62%).
Among the 20 interview participants, 12 (60%) had scores 25, indicating depressive
symptoms. Overall, participants found the scale acceptable as an interviewer-
administered tool. Participants reported few problems related to comprehension but had
difficulty answering items not relevant to their lives (e.g., “watching television”) and
double-barreled items (e.g., “poor appetite or overeating”). They were hesitant to
endorse items related to “duties as a wife and mother” and suicidal ideation. Most
participants had difficulty distinguishing between response options of “several days” and
“more than half the days”.

Conclusions: We detected several problems related to PHQ-9 comprehension,
decision processes, and response processes. We provide recommended changes to
instructions and item wording to improve PHQ-9 validity among Kenyan women.

KEYWORDS
Depression; PHQ-9; Pregnancy; Kenya; Women
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INTRODUCTION

Major depressive disorder (MDD) is highly prevalent among women
worldwide.67:149.150 |n sub-Saharan Africa, women are 75% more likely to experience
lifetime depression and twice as likely to experience 12-month depression than men.?!
Pregnant and postpartum women have even greater risk of depression and
approximately 35-50% of African women meet the criteria for MDD during these periods
(“perinatal depression”).?223 Perinatal depression has been associated with HIV risk
behaviors (e.g., unprotected sex, substance use) and HIV acquisition, and prior
research has documented overlapping epidemics of HIV risk and depression in
pregnant and postpartum African women.?®-3* Depressive symptom screening is a
critical first step for identifying pregnant and postpartum women with likely MDD and
linking them to care, particularly in resource-limited settings such as Kenya where it is
often not possible to conduct clinical diagnostic interviews (the “gold-standard” for MDD
diagnosis) due to shortages in clinician or counselor time, financial resources, and
trained mental health personnel. In this context, screening could be integrated in HIV
and reproductive health clinics to improve patient access to mental health treatment
services. 151153

A wide variety of depressive symptom screening tools have been developed to
provide a basis for a diagnosis of “likely” or “probable” MDD and triage patients for
mental health services.®! The most commonly used screening tool is the Patient Health
Questionnaire-9 item (PHQ-9) which has been validated in a wide variety of settings
including Kenya, can be administered quickly, accurately measures perinatal

depression, and directly relates to the nine Diagnostic and Statistical Manual of Mental
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Health Disorders (DSM-5) criteria for MDD diagnosis.?1:62:154.155 The PHQ-9 is often

used in the general population, facilitating comparisons between pregnant and
postpartum women and other groups of women, and it is already recommended for
widespread use in primary care, reproductive health, and HIV clinics by the Kenyan
Ministry of Health.5!

In Kenya, the PHQ-9 has been previously translated into Swabhili and scoring cut-
offs have been quantitatively validated against DSM-5 MDD diagnostic criteria.53156
However, research has shown that the PHQ-9 may not perform well among women with
lower education levels or those who did not learn English as a first language, and work
remains necessary to adapt the PHQ-9, ensure that items are understood as intended
and culturally relevant, and facilitate the incorporation of cultural idioms of depression
for pregnant and postpartum Kenyan women.®%:157-159 This novel study sought to use
cognitive interviewing techniques to inform local adaptation of the PHQ-9 for perinatal
depression screening among pregnant and postpartum women in Kenya, in the context
of an HIV prevention and care clinic. We also qualitatively explored conceptualization of
depression and factors affecting depressive symptoms to inform future work integrating
depression screening with HIV and reproductive healthcare in Kenya.

MATERIALS AND METHODS
Study setting and design

This cross-sectional study was conducted from August 2017 — March 2018 in an

HIV prevention and care clinic in Thika, Kenya. The main objectives were to explore

PHQ-9 scale acceptability, item comprehension, response and decision processes in
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answering the items, and feasibility of interviewer-administered delivery in the context of
an HIV prevention and treatment intervention.
Participant recruitment

Women were recruited to participate from the Safer Conception Intervention for
Partners (SCIP) study (clinicaltrials.gov #NCT03030768), which included 74 mutually-
disclosed HIV serodiscordant couples with immediate fertility intentions .16° SCIP was a
pilot intervention study of a comprehensive safer conception package, including
integrated antiretroviral therapy (ART), pre-exposure prophylaxis (PrEP), menstrual
cycle tracking, and referral for other safer conception services.'%° Active female SCIP
participants were eligible to participate in this ancillary study if they were currently
pregnant or recently postpartum (delivered a live baby within the last six months) at the
time of protocol approval. Participants were approached during their routine SCIP study
visits by a counselor who confirmed their eligibility and obtained written informed
consent. We enrolled women regardless of their HIV status and pregnancy trimester
and included a sufficient sample size of participants to elicit a range of PHQ-9 scores.
PHQ-9 translation

Kenyan counselors from the clinic site translated the PHQ-9 from English into
Kiswabhili and Kikuyu. We based the Kiswabhili translation on previous work conducted
with Kenyan adults and included regional expressions for the local context.'*® The
Kikuyu version was developed by the study’s clinical psychologist (JNM) and reviewed
for accuracy by two other Kikuyu-speaking staff members. Versions were back-

translated into English and reviewed by mental health professionals in Kenya and the
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United States to ensure that the translated items maintained fidelity to meaning of the
English items.
Data collection

Data collection occurred in two phases. In Phase 1, a study counselor
administered the PHQ-9 to consenting participants. The items were read aloud in their
preferred language (English, Kiswabhili, or Kikuyu) and counselors were instructed to
read the items exactly as written. After completing the paper form, counselors summed
the individual item scores (range: 0-27) and classified participants as having no
depressive symptoms (score <5), minimal symptoms (score 5-14), or moderate to
severe symptoms (score >14) using previously validated cut-offs.'®1 Counselors also
completed debriefing reports summarizing words that participants’ did not understand,
any definitions or word substitutions that they provided, and general comments about
the overall PHQ-9 administration experience.

In Phase 2, a Kenyan clinical psychologist conducted cognitive interviews with a
purposive sample of 20 participants to elicit themes related to PHQ-9 acceptability, item
comprehension, and recommended changes to PHQ-9 item wording. These participants
were selected to achieve representation of individuals with different PHQ-9 scores,
levels of education, preferred languages of administration, pregnancy and postpartum
stages, and HIV status. Approximately 20 interviews were sufficient to achieve
saturation of key themes. Participants were initially recommended for cognitive
interviews by the counselor who administered their PHQ-9. The counselor brought the
completed PHQ-9 and debriefing report to the psychologist, who approached potential

participants, explained the purpose of the interviews, and reminded participants that
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interview participation would not affect their participation in the SCIP study or their
clinical care.

Semi-structured cognitive interview guides included scripted probes related to
guestion comprehension (understanding of what the question asking), decision
processes (motivation to respond accurately, sensitivity to the questions), and response
processes (match between the participant’s desired answer and response options) for
each PHQ-9 item.>® We also asked participants to describe their experiences
completing the survey, perceptions of what the scale was trying to measure, and
recommended changes to the items. Finally, we asked general probes about
participants’ conceptualization of mood and factors related to depressive symptoms. We
piloted the guide with staff to ensure cultural appropriateness and clarity of questions,
and final guide was translated into Kiswahili and Kikuyu.

Interviews were conducted immediately after the PHQ-9 administration to reduce
recall issues. In cases when we were unable to conduct the interviews immediately after
PHQ-9 data collection, we refreshed participants on the items and their responses prior
to the interview. Interviews were conducted in English, Kiswabhili, and/or Kikuyu and
lasted approximately 45 minutes. Data collection took place in a quiet, private area and
interviewers took detailed notes on debriefing forms. All interviews were audio-recorded,
transcribed, and translated into English. Participants who endorsed depressive
symptoms were referred to further mental health evaluation and individuals who were
deemed to be a harm to themselves or others were immediately linked to medical care
with close follow up from study staff.

Data analysis
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We used descriptive statistics to summarize the sample by HIV and pregnancy
status. These quantitative analyses were conducted using SAS 9.4 (Cary, North
Carolina, USA).

Qualitative analyses were focused on understanding key themes around
participants’ comprehension, decision processes, and response processes based on
the model of Willis and colleagues.>® We conducted a multi-stage analysis, whereby we
first developed participant-level analytic memos summarizing themes from the
interviews and debriefing reports for each PHQ-9 item.'%2 These memos included
representative quotations, and we consulted the original Kiswabhili and Kikuyu interviews
to accurately convey participants’ views. We summarized data from these memos in
matrix format to identify issues with each PHQ-9 item by participant demographics (HIV
status, pregnant or postpartum status, education, PHQ-9 score, and language of
administration).'6? Issues with the items were assigned to one of three categories:
guestion comprehension; decision processes; or response processes. In addition, we
reviewed transcripts and participant-level memos to identify general themes related to
scale administration and acceptability (summarized in a separate matrix), and wrote
analytic memos on participants’ conceptualization of depressive symptoms and factors
related to mood. All analytic memos and matrices were reviewed by the primary analyst
(JV), a secondary analyst (NT, RM, or SA), and the study clinical psychologist (JM), and
we sought broader feedback on our results from HIV and reproductive health care
providers in Kenya. Discrepancies in findings were resolved by discussion. Based on
these analyses and team discussions, we drafted revised versions of the PHQ-9 for

future testing among pregnant and postpartum Kenyan women.
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Ethical approval

Protocols were approved by ethical review boards at the University of
Washington and Kenya Medical Research Institute (KEMRI). All participants provided
written informed consent in their preferred languages.
RESULTS
Participant characteristics

We approached 30 women and enrolled 29 (96.7%) for PHQ-9 administration. Of
these, 16 (55.2%) were postpartum and 13 (44.8%) were living with HIV (Table 9). The
median level of education was 8 years (IQR 8, 12). Most participants preferred to have
the PHQ-9 administered in Kiswahili (N=18; 62.1%). Approximately 11 women (37.9%)
had PHQ-9 scores <5, 17 (58.6%) had scores between 5-14, and 1 (3.5%) had a score
>14. The most commonly endorsed PHQ-9 item asked about “little interest or pleasure
in doing things” (N=17; 58.6%) and 4 participants (13.8%) endorsed the item regarding
suicidal ideation in the prior two weeks.

From the sample of 29 women, we purposively selected 20 (69.0%) to complete
cognitive interviews, all of whom agreed to participate. These participants had a median
of 10.5 years of education (IQR 8, 12), and preferred to conduct the interview in
Kiswabhili (N=6; 30.0%) or a mix of two or more languages (N=12; 60%). The majority
were postpartum (N=12; 60.0%) and 8 (40.0%) were living with HIV. A total of 8 (40.0%)
participants had PHQ-9 scores <5, 11 (55.0%) had PHQ-9 scores between 5-14, and 1
(5.0%) had a PHQ-9 score >14.

PHQ-9 comprehension, decision processes, and response processes
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Almost all interview participants reported that the PHQ-9 was acceptable and
“easy to complete” because they felt that “it is measuring those things that most women
experience”. Several said that the PHQ-9 could serve as an intervention for depressive
symptoms because the questions helped to normalize mental health issues and made
them feel that someone was interested in their lives:

“The questions make me feel at peace. They are a source of comfort. It makes

me feel that | am not alone in this because when | am given this question, | know

there are others who also have [depression] and that is comforting. You (the

interviewer) are also a source of comfort.” (Pregnant, HIV-infected woman with a

PHQ-9 score of 2)

When asked whether they would prefer the PHQ-9 as a self- or interviewer-
administered questionnaire, most participants said that they would rather it be
interviewer-administered because they enjoyed talking with the interviewer and wanted
to be able to ask clarifying questions (“when alone | may fail to understand some parts,
but if we are two we can discuss about it”).

Item comprehension

Participants were able to understand the content and wording of most items, in
both the English and Kiswahili versions, but had some difficulties distinguishing between
concepts asked in different questions and relating the concepts to their own lives (Table
10). For item 1 (“little interest or pleasure in doing things”), participants discussed tasks
that they felt it was their duty to complete but that they typically do not enjoy (e.g.,
“house chores”, “work”, forced “sex” with a partner, “taking care of children”). Their lack

of enjoyment of these tasks was often reported as a constant in their lives, rather than
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being related to recent mood issues, and most participants endorsed this item even if
their experience of little interest or pleasure was not limited only to the past two weeks.
This lends context to the quantitative data which showed that item 1 was the most
commonly endorsed PHQ-9 item. Similarly, participants interpreted item 4 (“tired or little
energy”) as having little energy specifically to do house chores and found this item to be
repetitive with question 1. For question 7, participants had difficulties relating “trouble
concentrating” to the examples provided, particularly if they did not own a television or
regularly read the newspaper, and they more often talked about trouble concentrating
as it related to their ability to “complete housework” or “attend church”. Finally, among
those who completed the English PHQ-9, the word “fidgety” was almost universally not
understood. All other items were well comprehended and participants were able
describe the concepts in their own words (often switching among English, Kiswahili, and
Kikuyu) during the cognitive interview. Participants generally understood the purpose of
the questionnaire and were able to disentangle pregnancy and HIV symptoms from
depressive symptoms (e.g., “I am hungry all the time but it is because of this
pregnancy”).
Decision processes

Participants reported social desirability bias as a reason for difficulty in accurately
answering five of the PHQ-9 questions (Table 10). Specifically, several participants
were hesitant to endorse items 1, 4, and 6 because it would be an admission to both the
interviewer and themselves that they had failed to complete their “duties” as a wife and
mother. While most participants found items 2 (“feeling down, depressed, or hopeless”)

and 9 (“thoughts that you would be better off dead”) acceptable and culturally
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appropriate, a few participants who described themselves as “church going” said that
they would not endorse those items because “even if | feel those feelings | know |
should turn to God for acceptance.”
Response processes

Response process problems were the most commonly reported issues.
Participants had difficulty responding to the double-barreled questions in items 3
(“trouble falling asleep, staying asleep, or sleeping too much”), 5 (“poor appetite or
overeating”), and 8 (“moving or speaking so slowly...or the opposite”) if they had only
experienced one type of symptom mentioned in the question or if they experienced that
issue for only part of a day (e.g., difficulty sleeping during a nap but not at night; Table
10). In addition, participants were hesitant to choose a response to item 7 (“trouble
concentrating”) if they experienced difficulty concentrating in other areas of their lives
besides watching television or reading (e.qg., difficulty interacting with friends in peer
groups or “chamas”, completing chores, praying). When asked about their overall
feelings on the response options, participants who experienced several symptoms and
who had higher PHQ-9 scores (PHQ-9 score >5) reported difficulties choosing between
“several days” and “more than half the days” and keeping all four of the response
options in mind while answering a question. Participants also had challenges identifying
a two-week period (some identified a shorter time period while others considered the
whole prior month) and choosing a response option when a problem did not occur on
consecutive days during that period.

Suggested changes to the PHQ-9
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Based on our qualitative findings and team discussions, we propose several
changes to the English and Kiswahili PHQ-9 tools that will potentially mitigate issues
around comprehension, decision processes, and response processes while still
preserving the meaning and content of the validated scale items (Figure 6). First,
changing the word “little” to “less” in item 1 may help participants distinguish between
tasks that they typically do not enjoy doing and those that they have recently been less
interested in. Second, additional instructions for items 3, 6, and 8 may help participants
select an answer choice regardless of whether they experienced only one of the
symptoms included in the double-barreled questions. Third, more culturally relevant
examples for item 7 are important for allowing participants to identify with the question
and choose an appropriate response. Finally, we propose removing the word “fidgety”
from the English version of the PHQ-9 item 8 when it is delivered to comparable patient
populations.

We have also developed additional instructional language for describing the two-
week reference time period and response options (Figure 6) and a visual aid to help
participants understand the difference between the response options (Figure 7) in
settings where the PHQ-9 is to be delivered as an interviewer-administered tool.
Conceptualization of depressive symptoms and factors related to mood

In addition to these findings on specific PHQ-9 items, five themes emerged
related to conceptualization of depressive symptoms and factors related to mood (Table
11). “Depression” was typically well-understood and when participants were asked the
explain depression in their own words they often used cultural idioms including “thinking

too much”, “feeling moodless”, “feeling like your head will burst”, and “having a lot of



96

disturbing thoughts.” Depressive symptoms were also thought to be quite transient
during pregnancy (“tomorrow you will find that your mind is stable and you are back to
normal”) and were related to external stressors including responsibilities as a wife and a
mother, relationship with a partner, and one’s HIV status. For example, several
participants described feeling depressed when they failed to take care of house chores,
when they were concerned with food security or their child’s education, or when they
were fighting with their partners. One participant described an experience when she had
suicide intent and “bought poison” after she fought with her partner because she worried
that “he will leave me at some point”. Participants living with HIV described times when
they experienced depressive symptoms because they were worried about transmitting
HIV to their child (“you keep thinking about your child’s results”), they experienced HIV-
related stigma (“society stigmatizes [HIV-infected people] so they get depression”), or
they thought their partner would leave them because of their HIV status (“I think about
my husband leaving me because he probably sees me differently”). When specifically
talking about feeling like a failure or letting one’s family down, several participants
discussed their family’s disappointment when they acquired HIV or learned they were
pregnant and had to drop out of school. Finally, those who experienced depression
often talked about the importance of prayer and religious coping for improving mood
(“you tell God that He’s in control...and you begin to feel peace”). Religious convictions
were also discussed as a barrier to harming oneself (“let Him take you when the time
comes instead of doing yourself harm”).

DISCUSSION



97

In this study among pregnant and postpartum women in Kenya, the PHQ-9 was
acceptable as an interviewer-administered screening tool and items were generally well
comprehended. However, some items lacked full comprehension and we recommend
key changes for these items and additional instructions for double-barreled questions.
Participants also reported difficulty choosing between several response options and we
have developed a visual aid for use in similar settings where the PHQ-9 is interviewer-
administered. These results provide encouraging findings on the broader use of the
PHQ-9 for depression screening among pregnant and postpartum women in Kenya, and
highlight opportunities to improve scale validity as its use is being currently scaled-up by
the Kenyan Ministry of Health.

Previous qualitative studies of PHQ-9 comprehension and decision and response
processes have similarly reported that patients may have difficulty identifying
appropriate responses, particularly when they have experienced a symptom for at least
some time in the prior two weeks, and the PHQ-9 response choices may not accurately
capture their symptom severity.164165 Patients have described difficulty selecting
responses when their symptoms fluctuated prior to the clinic visit and they also
experienced some social desirability and recall bias in selecting response options.%>
These findings may help to explain why PHQ-9 scores in this sample were lower than
expected and few women had scores >14 (the cut-off typically used to identify moderate
to severe depressive symptoms), despite describing significant depressive symptoms
and suicide ideation during the interviews.%! Other studies of the PHQ-9 in Asia and
Africa have identified a PHQ-9 score of 10 as the optimal cutoff for identifying patients

with MDD in resource-limited settings,%4166.167 and we would have classified an
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additional five women with moderate to severe depressive symptoms using this cutoff.
Future research is necessary to improve both item and instruction wording and
guidance around clinically relevant cut-off scores in Kenya.

Previous studies of depression screening have debated whether to include the
sensitive and potentially stigmatizing item related to suicidal ideation, despite known
associations between depressive symptoms and suicide.%816% While we found some
evidence of social desirability bias related to this item, participants did not object to
inclusion of the question or find it uncomfortable to answer. In addition, participants who
endorsed this item accurately described times when they had thoughts of committing
suicide, indicating that the item was well comprehended despite previous findings about
its misinterpretation.’© Women in our cohort reported hesitancy to endorse feelings of
suicidal ideation particularly if they were religious, commensurate with other studies in
East Africa that have described the influence of religious beliefs on suicidal ideation and
behavior.1’%172 Religious adults in Uganda and Ghana have described suicide as being
“unacceptable” and against God’s rule, but still sympathized with and tried to help
individuals in their community with suicidal ideation.’11’2 However, healthcare staff
administering the PHQ-9 may need additional training on asking about suicidal ideation
in a nonjudgmental manner, identifying referral locations for mental healthcare, and
linking individuals to immediate care.1’3174

PHQ-9 items related to somatic depressive symptoms (e.g. issues with appetite
or sleeping) may be difficult to distinguish from symptoms of HIV or pregnancy.1>%168
We did not detect a difference in our cognitive interview findings or PHQ-9 scores by

HIV status or pregnancy or postpartum stage, and pregnant women were often able to
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distinguish somatic symptoms related to their pregnancy (e.g., hausea in the first
trimester, trouble sleeping with a newborn baby) from those related to depression.
Other research has shown that there may be little benefit to removing somatic items and
these items are likely especially important in identifying depressive symptoms among
East African women who experience or talk about somatic depressive symptoms more
often than men and women in Western settings.158:168,175-179

The strengths of this study included the two-stage data collection from a well-
established cohort of pregnant and postpartum women who were already comfortable
talking with study staff. We also had strong referral systems to link patients with a
mental healthcare provider as needed and no adverse events were reported during the
study. Limitations included our small sample size of individuals with immediate fertility
intentions who were in stable, mutually-disclosed HIV serodiscordant relationships. We
only had one individual with a PHQ-9 >14 and our results may not be generalizable to a
population of women newly diagnosed with HIV or those who have unintended
pregnancies. We did not have resources to conduct clinical diagnostic interviews for
MDD diagnosis or follow-up cognitive interviews after developing scale revisions. We
did not compare PHQ-9 scores with the Edinburgh Postnatal Depression Scale, which is
also commonly used for perinatal depression screening, but recent studies have found
that it performs similarly to the PHQ-9 in pregnant and postpartum populations.180-182
Future large-scale validation studies using the revised PHQ-9 among pregnant and
postpartum women in East Africa are necessary. Finally, there remains a need to

conduct provider training and provide support on the best approaches to administer



100

PHQ-9 items in a culturally appropriate and understanding manner and ensure that
appropriate referral services are available and accessible to patients.
CONCLUSIONS

The PHQ-9 is an acceptable and well-comprehended screening tool for perinatal
depression among HIV-infected and uninfected women in Kenya. However, we detected
several shortcomings in its comprehension and the associated processes for decision
and response. In light of this, we provide recommendations for PHQ-9 item wording,
response option instructions, and a participant-facing visual aid. This work highlights the
importance of using cognitive interviewing methods to understand participants’
understanding of depressive symptom screening tools and conceptualization of factors
related to mood. Further refinement of the PHQ-9 tool and integration of depression
screening into HIV and reproductive healthcare has the potential to improve maternal

and child health outcomes.
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Table 9. Participant characteristics for Phases 2 and 3
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Frequency

Characteristic

Phase 2, PHQ-9
Administration (N=29)

Phase 3, Cognitive
Interview (N=20)

Age, years

29.7 (26.4-33.7)

29.3 (25.2-33.3)

Any income reported

19 (65.5%)

12 (60.0%)

Education, years

8.0 (8.0-12.0)

10.5 (8.0-12.0)

Mix of two or more languages

Literate 29 (100.0%) 20 (100.0%)
Preferred language of PHQ-9
English 14 (48.3%) 12 (60.0%)
Kiswabhili 15 (51.7%) 8 (40.0%)
Kikuyu 0 (0.0%) 0 (0.0%)
Preferred language of PHQ-9
English 0 (0.0%)
Kiswabhili NA 6 (30.0%)
Kikuyu 2 (10.0%)

12 (60.0%)

Married or in a relationship

27 (93.1%)

20 (100.0%)

Partnership duration, years 1.6 (0.8-6.2) 1.3 (0.5-5.6)
Number of prior children 1(1-2) 1(0-2)

Any unprotected sex with current partner in 7 (24.1%) 5 (25.0%)
prior month

Any sex with outside partner in prior month 1 (3.5%) 0 (0.0%)
HIV-infected 13 (44.8%) 8 (40.0%)

On ART, participants living with HIV only

13 (100.0%)

8 (100.0%)

On PrEP, HIV-uninfected participants only

14 (87.5%)

12 (100.0%)

Pregnancy status
1st Trimester
2" Trimester
3 Trimester
Postpartum

6 (20.7%)
5 (17.2%)
2 (6.9%)
16 (55.2%)

3 (15.0%)
3 (15.0%)
2 (10.0%)
12 (60.0%)

Frequency of individual PHQ-9 items
Little interest or pleasure
Feeling down, depressed, hopeless
Trouble sleeping too little or too much
Tired or little energy
Poor appetite or overeating

17 (58.6%)
16 (55.2%)
21 (72.4%)
15 (51.7%)
18 (62.1%)

12 (60.0%)
11 (55.0%)
14 (70.0%)
11 (55.0%)
14 (70.0%)

Feeling bad about yourself 7 (24.1%) 6 (30.0%)
Trouble concentrating 9 (31.0%) 7 (35.0%)
Moving slowly or feeling restless 7 (24.1%) 6 (30.0%)
Thoughts of suicide of self-harm 4 (13.8%) 2 (10.0%)
Median PHQ-9 score 5 (3-9) 5 (3-9.5)
PHQ-9 scoring categories
<5 11 (37.9%) 8 (40.0%)
5-14 17 (58.6%) 11 (55.0%)
>14 1 (3.5%) 1 (5.0%)

Data are number (%) or median (IQR). PHQ-9= Patient Health Questionnaire 9-item. ART= antiretroviral therapy.

PrEP= pre-exposure prophylaxis.
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s by PHQ-9 item and types of cognitive process problems discussed

Item

Comprehension problems:
What does the participant think
the question is asking?

Decision process problems:

Does the participant want to tell the
truth and/or devote mental energy

to the question?

Response process problems:
Can the participant map her internal
answer with a given answer choice?

1. Little interest or pleasure in

Often related it to tasks that women

Reluctance to endorse this item if it

asleep, or sleeping too much

doing things zgeé thﬁgusszzlg% i%grlétsdsvnotrlf)njoy meant failing to perform “duties” None
Some hesitation to endorse if
2. Feeling down, depressed, participants felt they should “turn to
None » None
hopeless God for acceptance” when
experiencing these feelings
Difficulty responding for those who
3. Trouble falling asleep, staying None None experienced only one type of sleep issue,

or if it occurred for part of a day (e.g.,
during a nap)

4. Tired or little energy

Comprehended similarly to item 1
and participants discussed feeling

little energy to do household chores

Reluctance to endorse this item if it

meant failing to perform “duties”

None

your family down

meant failing to perform “duties”

or work
Participants were generally not sure how
5. Poor appetite or overeating None None to respond if Fhey experle_m_:ed only one
type of appetite issue, or if it occurred for
part of a day (e.g., during a midday meal)
6. Feeling bad apout yourseli—or Reluctance to endorse this item if it
that you are a failure or have let None None

7. Trouble concentrating on

Comprehension difficulties among

Difficulty responding for those who
experienced this issue for only part of a

so fidgety or restless that you
have been moving around more
than usual

not available for the Kiswahili PHQ-
9 translation).

things such as reading the participants who could not relate to | None - : -
. . . day, or if they did not own a television or
newspaper or watching television | given examples
read the newspaper regularly

?Ha'\t/lg;/rllg? O;splzagéﬁ dsr(])ailgwly Difficulty understanding the word

. peop . . “fidgety” on the English PHQ-9 (a Difficulty responding for those who
noticed, or the opposite—being ; . . . . -

direct translation of this word was None experienced only one type of issue, or if it

occurred for part of a day

9. Thoughts that you would be
better off dead or of hurting
yourself in some way

None

Some hesitation to endorse if
participants felt they should “turn to
God for acceptance” when
experiencing these feelings

None




Figure 6. Suggested English and Kiswabhili PHQ-9 revisions

PHQ-9 FORM FOR PREGNANT AND POSTPARTUM WOMEN IN KENYA - ENGLISH

Please think about the last 14 days, from
[INSERT DAY OF WEEK AND CALENDAR DATE]
TO [INSERT DAY OF WEEK AND CALENDAR
DATE] (Show calendar here). We would like to
know how often during this 14-day period you
were bothered by the following problems. There
are four possible answer choices for each
question — not at all, several days, more than
half the days, and nearly every day. (Use visual
aid here to explain choices).

Not at
all

Several
days

More
than
half the
days

Nearly
every
day

Tafadhali fikiria: Kwa muda wa majuma mawili yaliyopita,
kuanzia [SIKU YA WIKI NA TAREHE) hadi (SIKU YA WIKI NA
TAREHE] (onyesha miteja kalenda) tungependa kujua ni
mara ngapi umekuwa ukisumbuliwa na matatizo yoyote
kama haya yanayofuata? Kuna majibu manne kwa Kila swali- | Sikusu

sikusumbuka hata kidogo, siku nyingi, zaidi ya nusu ya mbuka
muda wote, karibu kila siku. { Tumia mifano kuelezea hata
chaguo) kidogo

Siku
nyingi

Zaidi
ya
nusu
ya
muda

Karibu
kila
siku

. Littls L ess interest or pleasure in doing things

1 Kuwa na hamu chacha ama kidono va lufanya

1. Kukosaraha au kuwa na hamu ilivopunguka kuliko hapo
awali

1

2. Feeling down, depressed, or hopeless

3. Trouble falling orstaying asleep, staying asleep,
or sleeping too much [Instruction: Please select
an answer choice regardless of which of these
problems you may have had.]

Kujihisi kuwa na huzuni au kukosa matumaini

Feeling tired or having little energy

|t

Shida kupata usingizi au kushindwa kupata usingizi baada ya
kuamka au kulala kupita kiasi. [Maagizo:Tafadhali chagua
jibu bila kujali matatizo haya ambayo huenda umewahi kuwa
nayo]

Bl bl

Poor appetite or overeating [Instruction: Please
select an answer choice regardless of which of
these problems you may have had.]

Kuhisi uchovu au kuwa na nguvu kidogo

6. Feeling bad about yourself—or that you are a
failure or have let yourself or your family down

o

Kukosa hamu ya kula chakula au kula kupita kiasi
[Maagizo: Tafadhali chagua jibu bila kujali matatizo haya
ambayo huenda umewahi kuwa naya]

7. Trouble concentrating on things, such as

listening to the radio, praying, going to church,
spending time in chamas, or completing
housework or other tasks.

6. Kuwa na hisia mbaya kujihusu- ama kujiona kama
umeshindwa maishani ama umejikose ama umekosea familia
yako

&. Moving or speaking so slowly that other people
could have noticed? Or the opposite—being so
fidgatyor restless that you have been moving
around a lot more than usual [Instruction:
Please select an answer choice regardless of
which of these problems you may have had.]

T. Kuwa na shida kufuatilia vitu kwa makini, kama; kusoma
gazeli ama kutazama runingadelavichani kusikiliza redio,
kuomba, kushiriki kwa chama au kumaliza kazi ya nyumba
au kazi zinging

9. Thoughts that you would be better off dead or of
hurting yourself in some way

8. Kusongea au kuzungumza pole pole san ahata ingeweza
kuonekana kwa watu wengine. Ama kinyume — kuwa na
mashakafwasiwasi au kutotulia kiasi, hata umekuwa
ukitembea tembea sana kuliko kawaida [Maagizo: Tafadhali
chagua jibu bila kujal matatizo haya ambayo huenda
umewahi kuwa nayo]

10. If you checked off any problems, how difficult have these problems made it for you to do
your work, take care of things at home, or get along with other people?

Not difficult at all
Somewhat difficult
Very difficult
Extremely difficult

9. Mawazo kuwa ungalikuwa umekufa ingekuwa bora au
kutaka kujidhuru kwa njia yovote ile.

10. Ikiva ulikiri kuwa na tafizo lolote hapo juuw, je ni kwa jinsi gani matatizo haya yamefanya iwe
vigumu kufanya kazi vako, kushughulika mambo nyumbani ama kusikizana na wenging

O Haijakuwa vigumu hata kidogo
O Imekuwa vigumu kiasi

O Imekuwa vigumu

O Imekuwa vigumu sana




Figure 7. Suggested instructional tool to aid participants in selecting a PHQ-9 response option

Visual Aid for PHQ-9 Response Options

Here are some examples to help you pick an answer for these questions. Each yellow box represents one day, and an “X" in the box means that
someone experienced a problem for at least part of that day. For example, a response of “not at all” means that none of the boxes have “X's in
them, or that someone never experienced that problem for any part of the past 14 days. A response of several days means that a few of the boxes
have “X"s, or that someone experienced the problem for a few of the days during the last two weeks. A response of more than half the days means
that a majority of the boxes have “Xs in them. A response of “nearly every day™ means that all or almost all of the boxes have “X's.

Do not worry about counting up all the specific number of days that you experienced a problem in the past two weeks or filling in these boxes
yourself. Instead, use this sheet as a guide to think about how often you experienced something recently. Try to make your best guess based on
your memary over the past 14 days, but it is ok if you do not remember exactly how often something occurred or when it happened.

Not at all

(0 days) Day 1 Day 7 Day 14
Several days X X X X
-7d

(1-7 days) Doy 1 Day 7 Day 14
More than half{il;edt;\,:; | ‘ X | X | X ‘ ‘ ‘ X ‘ ‘ X ‘ X ‘ | X | X | X ‘
Day 1 Day 7 Day 14
Nearly every day | X ‘ ” | y l X ‘ X ‘ X ‘ X ‘ X ‘ X ‘ X ‘ X l l X | X ‘

(about 14 days)
Day 1 Day 7 Day 14
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Table 11. Summary of key themes related to conceptualization of mood and factors related to depressive symptoms

Key theme

Representative quotations

“Depression” is described with
specific cultural idioms including
“thinking too much”, “feeling
moodless”, and “feeling like your

head will burst”

“You feel like your head is going to burst, you are thinking about a lot of issues. You are feeling so
depressed.” Pregnant, HIV-uninfected, spoke in Kiswahili and English, PHQ-9 score of 8

“Depression is when you are having a lot of disturbing thoughts.” Postpartum, HIV-infected, spoke in
Kiswahili and English, had a PHQ-9 score of 2

Depressive symptoms are common
but transient during pregnancy and
postpartum periods

“If you find that for two days you don't feel the same way you were a few days ago, you get a counselor
to talk to you because we women, we feel so moodless when we are pregnant and it's not intentional.
Sometimes you will find your husband asking for food and you tell him to go and get for himself the food
and this is just because you are moodless, it's not because you want to. But tomorrow you will find that
your mind is stable and you are back to normal.” Pregnant, HIV-uninfected, spoke in Kiswahili and
English, PHQ-9 score of 8

Depressive symptoms are related
to external stressors including
responsibilities as a wife and
mother, relationship with a partner,
and one’s HIV status

“Sometimes one feels they are down because you want to do that thing but you don’t make it. Like you
can see | want to wash dishes but | don't feel like it so | will feel like | am down. Yes, the house is dirty,
what the husband will think, you see?” Pregnant, HIV-uninfected, spoke in Kikuyu, Kiswabhili, and English,
PHQ-9 score of 4

“Sometimes you find that you are quarrelling with your husband. You find that the children have been
chased away from school for school fees, no food is in your house. You feel you are so stressed...if it's
eating, there is no mood to eat. When people talk to you, you feel that today you have no mood.”
Pregnant, HIV-uninfected, spoke in Kiswahili and English, PHQ-9 score of 8

“I might wake up and sit with my husband, we might start chatting and then you find we have disagreed
over a small issue, or he asks me to do something and then | tell him that | will not be able to do it but he
insists. That issue affects me and | see as if he is forcing me to do something that | don’t want to do. |
feel bad about it...I keep getting depressed because of these issues. Sometimes | lose hope as to
whether we will stay together or if he will leave me at some point. There was a time when we had a
disagreement and | found myself going to get poison to take. Luckily he came home and so | did not take
it. | find myself thinking about it [still].” Pregnant, HIV-infected, spoke in Kiswahili and English, PHQ-9
score of 9

“Most of the time, the way | am (HIV-positive), you keep thinking about your child’s results...My child has
already been tested for [HIV] and | had a lot in my mind about the results. Something else that can bother
my mind is when you live discordant, | think about my husband leaving me because he probably sees me
differently.” Postpartum, HIV-infected, spoke in Kiswahili and English, PHQ-9 score of 5

“Mostly what can make a person die is not using [HIV] medication wrongly, it is lack of counseling and
stigma from HIV negative people because they can be using medicine well but those around them
stigmatize them or society stigmatizes them so they get depression or stress. It is mainly about feeling
like a failure especially when you look at your age mates, when you compare your life and see that their
lives are better.” Postpartum, HIV-infected, spoke in Kiswabhili, PHQ-9 score of 17
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Unintended pregnancy and HIV
diagnosis can cause women to feel
they've let their families down

“l can use an example, whereby we have a family, they had a girl child, so the girl child fails to finish her
education, she gets pregnant. For me that can be a failure. Disappointing the family.” Postpartum, HIV-
uninfected, spoke in Kiswabhili and English, PHQ-9 score of 3

“Mostly it's about being HIV positive so it makes me think | have let people down, so | feel like even if | do
something good, | doubt that anyone will see as if | have achieved anything.” Postpartum, HIV-infected,
spoke in Kiswahili, PHQ-9 score of 17

Religious coping is important for
participants who experience
depressive symptoms, feelings of
hopelessness, or suicidal ideation

“[Depression] is when you say that you have lost hope. What can | say, like | had said earlier, you should
just thank God...When | experience the things | have told you and | am not able to eat, | ask God to help
me. If | face any difficulty, God will help me.” Pregnant, HIV-uninfected, spoke in Kikuyu, PHQ-9 score of
8

“With depression it's something that has really gotten to you, that’s weighing heavily on the mind and you
feel that thing might bring harm to your body. However, after some days you can get into a state of
acceptance, you begin to see that God is there, you pray, you tell God that He’s in control, that He’s the
one that can intervene and you being to feel peace.” Pregnant, HIV-uninfected, spoke in Kiswahili, PHQ-
9 score of 8

“[When talking to someone with suicidal intent], | would comfort them and tell them because it was God
who created you let Him take you when the time comes, instead of doing yourself harm which could
mean that you are correcting God”. Pregnant, HIV-infected, spoke in Kiswahili and Kikuyu, PHQ-9 score
of 2




Chapter 6. Discussion
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The work included in this dissertation is the first of its kind to consider depression
and related psychosocial factors as determinants of PrEP use for young women and it
generally contributes to a better understanding of the links between mental health and
HIV risk. Here, we have leveraged data from four different HIV prevention trials and
demonstration projects to look at the impact of mental health on PrEP adherence for HIV
serodiscordant couples, young women, and pregnant and postpartum women.
Leveraging techniques from longitudinal clinical epidemiology, causal inference, and
gualitative analysis, this body of work consistently highlights the negative effect of
depressive symptoms and stigma on PrEP adherence and the importance of integrated
mental health, empowerment-based, and PrEP delivery interventions. Such interventions
could build on the strengths of existing HIV service platforms to improve mental health

screening and treatment and PrEP effectiveness for women in sub-Saharan Africa.

Interpretations of the links between depression, psychosocial factors, and PreP
use

In Chapters 2 and 3 we report that depressive symptoms have a strong negative
influence on PrEP adherence both for women in HIV serodiscordant relationships and
other high-risk women. Similar findings have also been reported in two other PrEP trials
conducted with men who have sex with men and transgender women.%®19 Studies
conducted with populations living with HIV and women of reproductive age have also
found negative associations between depressive symptoms and adherence to daily ART
and oral contraceptive pills.?42736 We explored three potential pathways to explain this

relationship between depressive symptoms and PrEP adherence in Chapter 3. Our
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findings suggest that depressive symptoms do not impact PrEP adherence through
mediating influences of stigma, social support, and optimism around PrEP use. We also
examined hypotheses of moderated-mediation, by examining whether there were
significant interactions between depression and each of these mediating variables in our
models, and conducted a number of sensitivity analyses. These additional analyses also
did not change our main findings on the direct relationship between depression and PrEP
adherence among women. This work may reflect a true, strong direct effect of depression
on PrEP adherence; however, it is also possible that we were not able to observe an
indirect effect of depression on adherence through these psychosocial mediators
because they were infrequently measured or mismeasured in our analysis sample.
There are several other possible behavioral and biological mechanisms for the
relationship between depression and PrEP adherence. Results from neuroimaging
studies suggest that changes to dopamine signaling and nucleus accumbens function,
proinflammatory responses, and brain structures associated with reward processing
could mediate the pathway between depression and adherence to health promotion
behaviors including HIV pre-exposure prophylaxis use (PrEP).183-185 |n addition,
observational data show that depression influences feelings of social isolation and
rejection, sexual drive, and trust in others, all of which could reduce PrEP uptake and
adherence and the need for regular PrEP use.'8-18 While the potential pathway
between depression, social isolation and rejection, and PrEP adherence was not
supported in our mediation analysis in Chapter 3, qualitative work from Chapter 4
highlights the importance of perceived social support and stigma on regular PrEP use

for adolescent girls and young women. This serial in-depth interview data also highlight
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the potential for increases in community knowledge and awareness of PrEP to reduce
PrEP-related stigma, improve feelings of self-esteem, mental health, and well-being,
and empower young women to consistently use PrEP during periods of risk.

Our analyses in Chapters 2-4 generally support one another and frame a story
about the potential links between depressive symptoms and PrEP adherence among
women. The consistency of our findings across multiple different data sources, study
settings, and analysis techniques enables us to draw conclusions about the importance
of psychosocial factors on PrEP use for women. However, it is important to note that each
chapter used data from a different PrEP trial with a unique parent study design and cohort
of participants.1369190.191 Moreover, each study measured depressive symptoms and
PreP adherence using different measures and the length of study follow-up and timing of
data collection was inconsistent across the cohorts which limits our ability to directly
compare results across studies. For example, women in HPTN 067 reported higher
prevalence of depressive symptoms than those in the Partners Demonstration Project,
but this could be reflective of the different screening tools used or the different study
inclusion criteria around having a stable sexual partnership. Neither the Partners
Demonstration Project nor HPTN 067 measured intimate partner violence (IPV)
experiences longitudinally among all female participants and IPV may be a strong
unmeasured confounder of the relationship between depression and PrEP adherence in
both Chapters 2 and 3. Future studies are needed to continue exploring the mechanism
by which depression influences PrEP adherence to understand whether stigma and social
support might serve as mediators of this relationship in other cohorts where depression,

IPV, sexual behavior, and other key confounders are more frequently measured.
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Making the case for integrated mental health and PrEP service delivery

A causal interpretation of our results in Chapters 2 and 3 suggests that PrEP
adherence is greater when depressive symptoms are reduced, thereby making PrEP a
more effective biomedical HIV prevention strategy. Moreover, results from Chapter 4
highlight the need for empowerment-based interventions that improve women'’s feelings
of social support and self-esteem, their overall mental health, and PrEP adherence. This
dissertation research points to the need for future integrated PrEP delivery and mental
health interventions which address women’s HIV prevention needs alongside depressive
symptoms, concerns about stigma and social support, and feelings of self-esteem and
self-worth.

In sub-Saharan Africa, PrEP has been delivered in HIV, antenatal, maternal and
child health, and primary care clinics targeting key populations (e.g. sex workers, men
who have sex with men, serodiscordant couples). Community-based PrEP delivery
programs have also been developed in several sub-Saharan African contexts including
Kenya, South Africa, and Lesotho to increase PrEP availability in the broader
population.132-134.148,192 These clinic- and community-based PrEP delivery settings may
be key entry points for women in the healthcare system and present opportunities for
mental health screening, referral, and treatment.’®> Women in sub-Saharan Africa and
other resource-limited settings do not otherwise have many opportunities to discuss their
mental health with healthcare providers and stigma around mental health conditions and
shortages of trained mental health providers also are also regularly reported barriers to

care.®194 Studies conducted in Uganda, Tanzania, and South Africa have shown that
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women with depression, anxiety, and post-traumatic stress often present to healthcare
facilities with somatic depressive symptoms (e.g., upset stomach, trouble sleeping), and
are more likely to talk about these physical symptoms even if they are experiencing
cognitive depressive symptoms as well, which may influence the conditions for which they
receive treatment.>"1%819 Pregnant and postpartum South African women report
hesitation to discuss cognitive depressive symptoms, including suicidal ideation, because
of internalized stigma and guilt related to their depression and concerns about becoming
socially isolated from their community, family, or husband.1%:1°7 Participants who
experience depression more somatically or who primarily express somatic symptoms
because they are thought to be less stigmatizing than cognitive symptoms are less likely
to receive specialized mental health services.5#157.198.19 These individuals often first
seek treatment at primary healthcare, HIV, or antenatal clinics or with traditional healers
and are less likely to view depression as a disorder that requires professional mental
health treatment.’>4198199 |n addition, there is a shortage of trained mental health
personnel in resource-limited settings and there remains a need for task-shifting and task-
sharing of depression interventions that can be delivered by primary healthcare, HIV, or
maternal health providers in settings where trained psychologists and psychiatrists are
not available.?°°© We can more effectively deliver depression care and improve women'’s
overall mental health if we include mental health screening, referral, and treatment as part
of routine service delivery in these other clinic settings.?°! Moreover, as we saw in Chapter
5, women appreciate being asked about their mental health symptoms in a non-
stigmatizing way within the context of PrEP service delivery and depression screening

was a mental health intervention in itself in a context where women are not often able to
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talk about their symptoms.

Women may also return for regular PrEP refill visits and medical appointments if
they are simultaneously receiving care for their other broad healthcare needs. In Chapter
4, we saw that women wanted to be empowered as part of their healthcare experiences
and enjoyed receiving social support and enhanced counseling interventions which
improved both their PrEP use and self-esteem. Women-centered PrEP implementation
projects have begun to integrate HIV prevention with other desired services including
gender-based violence and empowerment interventions and job training which have
further improved visit retention, PrEP uptake and adherence, and overall participant well-
being.146-148.202 Depression interventions could follow a similar model of integration within
PreP delivery settings to improve mental health and HIV prevention outcomes while
maintaining women’s engagement in clinic services.

Mental health conditions are also taking their place on the world stage as leading
causes of death and disability worldwide.30:203.204 A recent Lancet Commission on Global
Mental Health and Sustainable Development has emphasized a need to provide mental
health care for all individuals by considering mental health on a continuum from mild to
severely disabling.?°® Moreover, we can prevent mental health symptoms from worsening
or developing altogether with interventions that can meet individuals’ broad needs along
the severity continuum.?? Integrated mental health services within HIV, primary care, and
antenatal care settings may serve as primary and secondary prevention strategies and
this coordinated care model provides a sustainable way to deliver mental health services

broadly in resource-limited settings.39-203
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Future directions for the integration of mental health and HIV prevention services
The World Health Organization (WHO) guidance on PrEP implementation and
delivery models for young women emphasizes the importance of holistic HIV prevention
programs that are accessible for young people in sub-Saharan Africa and meet their
broad healthcare needs.?® A systematic review that was published as part of this WHO
report recommends enhanced counseling and frequent clinic visits, mHealth tools (e.qg.,
two-way SMS messages, tablet-based applications), specially trained counselors, and
peer support groups to improve PrEP uptake and adherence for young women.2% Mental
healthcare can be integrated with these counseling and mHealth PrEP adherence support
approaches and several studies have already demonstrated the feasibility, acceptability,
and effectiveness of including such mental health interventions within HIV treatment
interventions in sub-Saharan Africa.®® We can look to these existing intervention
approaches to identify strategies to integrate mental health care with PrEP delivery.
Successful integrated mental health and HIV interventions must first accurately
identify individuals with symptoms of distress. For depression, the “gold-standard” for
diagnosis is an open-ended, structured clinical diagnostic interview (SCID) with a trained
clinical psychologist.1®® However, this is usually not possible in contexts with few
psychologists or in busy HIV, primary care, and antenatal clinic settings.®® Instead,
several depressive symptom screening tools have been developed to provide a basis for
“likely” or “probable” depression diagnosis and are typically used in resource-limited
healthcare settings where there are insufficiencies in trained personal, private clinic
space, and clinic staff time.®! Screening tools typically take less than 10 minutes to

complete and are useful as a first-step in determining which patients should be allocated
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further mental healthcare treatment.%1168 They are also particularly important in resource-
limited settings as a strategy to triage individuals and allocate clinic staff time and
resources to cases that need more attention.1® The Patient Health Questionnaire-9 item
(PHQ-9) is one of the most commonly used depressive symptom screening tools, and the
items directly relate to the nine DSM-5 diagnostic criteria for major depressive
disorder.t1.62154 The tool has been translated into multiple languages and quantitative
studies have shown that elevated PHQ-9 scores correspond well with a DSM-5 diagnosis
of major depressive disorder; however, qualitative analyses suggest that the tool may fail
to recognize culturally relevant depressive symptoms and may not perform well in settings
with low English literacy.t1%® Results presented in Chapter 5 show that the English and
Kiswahili PHQ-9 versions are well comprehended and acceptable for depression
screening among pregnant and postpartum women visiting an HIV care clinic in Kenya.
We provided several suggestions to improve question clarity and instructional language
to improve identification of women with elevated depressive symptoms in this setting.
During our study, we also successfully linked four women with depressive symptoms and
suicidal ideation to further mental healthcare. While this small pilot and cognitive
interviewing study shows that depression screening can be integrated with HIV prevention
services for women, more work is needed to test the performance of our revised PHQ-9
instrument and to examine the effect of screening and referral on mental health and HIV
outcomes.

Treatment for mental health conditions typically includes psychotherapy,
pharmacotherapy, or a combination of both. Psychotherapy interventions require

substantial resources including trained psychologists and other personnel to deliver the
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intervention, staff to supervise intervention delivery, and time for providers and patients
to administer the required number of sessions. Enhanced training for nursing staff and
general practitioners, task-shifting, and group-based interventions have been
successfully utilized in resource-limited settings to reduce the burden of mental health
disorders including depression and to build capacity to deliver psychotherapy treatment
when faced with personnel and time constraints.®2% The WHO Mental Health Gap Action
Programme (MhGAP) and companion Intervention Guide outlines effective interventions
for numerous mental health conditions including depression, alcohol use, and suicide and
provides guidance for non-specialists including general practitioners and nursing staff to
deliver various pharmacologic and psychotherapy interventions.?°”.2%8 Cognitive
behavioral therapy (CBT) has been the most frequently used depression treatment
approach in resource-limited settings and studies in South Africa and Pakistan have
shown that it effectively treats depressive symptoms when delivered as 6-8 sessions by
community healthcare workers in primary healthcare clinics, HIV clinics, and home
Visits.95:209.210 The main limitations of these adapted, task-shared CBT interventions were
in providing adequate training and supervision to lay counselors and ensuring fidelity to
CBT activities.?®209.210 Brief mental health interventions such as the “Friendship Bench”,
which consists of six counseling sessions delivered by trained female lay health workers
(“grandmother figures”) on a wooden bench outside of clinic settings, have also been
successfully implemented in primary care settings in sub-Saharan Africa and are currently
being scaled up to different settings.?!* Group-based interventions are effective when
delivered by lay counselors (who are supervised by trained psychologists) and a small

pilot study of a six-session group based intervention delivered in Zimbabwe showed
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promising findings on intervention feasibility, acceptability, and effectiveness.?!? Finally,
computer- and tablet-based applications have been developed to empower lay
counselors and provide ART adherence counseling.?'3?4 These mHealth tools could
potentially be adapted and expanded for HIV-uninfected, high-risk women to include
mental health counseling modules as part of PrEP adherence support.
Pharmacotherapy is an important component of effective mental health treatment,
but its use is often limited by availability of medication, access to trained personnel who
can prescribe and dispense medication, and barriers to uptake and adherence.
Approximately a quarter of low-income countries do not provide antidepressant
medications in primary healthcare settings where patients with depression are often first
seen and diagnosed and the supply of drugs is often irregular.?®® Health systems
evaluations of antidepressant medication availability in Southern and Western Africa
found that amitriptyline was the most common medication in primary healthcare clinics,
while the more effective and safer selective serotonin reuptake inhibitors (SSRIs) were
limited to a few small-scale facilities.?1>2'® Primary healthcare and non-mental health
specialists are also often hesitant to prescribe antidepressant medication, which requires
knowledge of patient’s symptoms, comorbidities, and any contraindications to the drug,
as well as regular follow-up on side effects. The Measurement-Based Care Model (MBC)
was developed to address gaps in pharmacotherapy service delivery by training lay
Depression Care Managers (DCMs) to measure depressive symptoms and recommend
antidepressant initiation and duration, switching, and side effect management procedures
to primary care and HIV providers in Uganda and Cameroon.%394153.217 This approach

has been effective at improving antidepressant treatment access and reducing
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depressive symptoms among the general population and people living with HIV, and
could also be included in PrEP delivery settings.

As the HIV prevention field moves toward integrating mental health screening,
referral, and treatment services within the context of PrEP delivery, several key barriers
need to be considered and addressed. As previously discussed, the availability of
pharmacotherapy, lay counselors, and trained supervisors are systems-level bottlenecks
for successful, sustainable mental health intervention implementation.?°® Moreover, HIV,
primary care, and antenatal clinics must allocate private spaces for intervention delivery,
although this could include outdoor areas as was done with the “Friendship Bench”
intervention model.?!* Treatment of mental health conditions can be quite costly for the
healthcare system, although global calls to action and the recognition of mental health as
a human right has helped prioritize funds for global mental health implementation
research and service delivery.?°® In addition, both mental health conditions and HIV are
highly stigmatized in many settings and, as we showed in Chapter 4, PrEP may be
stigmatized for its association with HIV treatment and sexual behavior. Successful
integrated delivery of mental health and HIV prevention services will require parallel
community-wide campaigns to decrease stigma around these conditions, create service
demand, and improve knowledge of and attitudes about mental health and HIV treatment

and prevention options.

Expanding delivery of mental health care alongside upcoming longer-acting HIV
prevention and vaccine products

In the future, promising new HIV prevention products, including new oral PrEP
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formulations, long-acting rings, injectables, and implantable prophylaxis, as well as
broadly neutralizing antibody and other vaccine approaches may become available.
Regardless of formulation or route of administration, none of these prophylactic and
vaccine options will be immune from the challenges of delivering oral PrEP — we will still
need to engage high-risk women in the healthcare system and support them to use these
approaches in the face of challenges with product adherence and routine clinic visits.
Moreover, we have learned from PrEP and contraceptive delivery that product choice is
extremely important and individuals want a range of HIV prevention options to meet their
needs at different times in their lives.16218219 Young women seeking these new HIV
prevention services as they become available will be similar to populations who have
been receiving oral PrEP, and will likely also face high burdens of mental health conditions
including elevated depression symptoms. Mental health interventions will need to be
integrated with these longer-acting prevention options as well, and the field must consider
new strategies to screen and engage individuals with mental health services in their
communities when they do not need to come back to clinics as regularly for pill pick-ups.
These interventions could include mobile van HIV testing and prophylaxis services
alongside mental health screening and referral or mHealth approaches to mental health
and HIV prevention counseling. Such integrated mental health and HIV prevention
models are necessary to maximize the public health benefit of these new, long-acting HIV
prevention products as they become available and to improve overall mental health and

well-being for women living in high-risk communities.

Conclusion
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In this dissertation, we show the results from three different studies examining links
between mental health and related psychosocial factors on PrEP use for adolescent girls,
young women, and HIV serodiscordant couples in sub-Saharan Africa (Chapters 2-4).
African women are at high risk of both HIV and mental health conditions and this work
highlights the ways in which depressive symptoms can influence HIV risk through its
negative impact on adherence to daily, oral PrEP. Qualitative work in Chapter 4 showed
that stigma and social support can also reduce PrEP use and influence women’s self-
esteem and feelings of self-worth. It is necessary to integrate mental health screening,
referral, and treatment services and empowerment-based interventions within the context
of PrEP delivery to improve mental health and well-being, increase PrEP adherence, and
improve the effectiveness of this biomedical HIV prevention technology among high-risk
women in sub-Saharan Africa. We begin to address this service-delivery gap in Chapter
5 by integrating depression screening within an HIV prevention and treatment intervention
for pregnant and postpartum women in Kenya. We found that the PHQ-9 was well-
comprehended and acceptable as a depression screening tool and women generally
enjoyed being asked questions about their mental health, although new instructional
language and a visual aid may improve depression screening in this setting. Other
research groups have successfully integrated psychotherapy and pharmacotherapy
depression interventions within the context of HIV treatment in resource-limited settings.
Future interventions should build on this work to test new models of depression screening,
referral, and treatment integrated with PrEP delivery in sub-Saharan Africa to reduce
barriers to care and improve mental health and HIV outcomes among women. The past

decade has already seen tremendous advances in HIV prevention technologies and
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increased attention on global mental health, with the United Nations setting ambitious
international targets for both increased PrEP uptake (through the UNAIDS) and improved
mental health care and treatment (through the UN Sustainable Development Goals) by
2030. This dissertation work has contributed substantially to both the fields of HIV
prevention and global mental health and has identified critical opportunities to breakdown
healthcare delivery silos in order to address women’s broad sexual and mental health

care needs.
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