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Abstract

My dissertation examines the HIV-related health decisions and investments that are
made by people living with HIV (PLWH) as well as the institutions that serve them, and
it assesses their indirect effects. This contributes to evidence on the short and long-term
implications of antiretroviral therapy (ART) and related changes in behavior. Such
implications can ultimately inform policy changes to improve ART-related outcomes.

In the first two essays, | use quantitative and qualitative data from an urban HIV
clinic in Uganda to better understand how and why PLWH invest in their HIV-related
health. Using a discrete choice experiment in the first essay, | examine how ART
adherence is influenced by interconnected and competing material deprivations of food
insecurity, income, sleep, and pain. By randomly and independently varying the levels
of these attributes, | assess the causal effect of a change in each attribute and find that
food insecurity had the greatest impact on expected adherence. Separately assessing
these inter-related factors can guide the design of more effective HIV interventions.

PLWH may also only focus on direct, short-term benefits, potentially resulting in
suboptimal health outcomes. To understand whether this is the case in the context of
ART adherence, | use qualitative content analysis and examine how PLWH perceive the
broader benefits of ART on health and wealth at individual, household, and structural
levels. Understanding these perspectives is key for designing interventions that can
ultimately change behaviors such as adherence and they can help promote further ART
investments.

| continue to assess the indirect impact of HIV investments in the third essay. Using
the US President’s Emergency Plan for AIDS Relief (PEPFAR) program as a case study
and nationally representative survey data from 21 sub-Saharan African countries
between 1995-2017, | assess the benefits of ART expansion on child health. | employ
quasi-experimental methods to assess impacts of PEPFAR on child morbidity and
mortality among samples of children with HIV-positive mothers, children with HIV-
negative mothers, and on a population level. While | find significantly decreased rates of
orphanhood in countries receiving large amounts of PEPFAR funding (leading me to
hypothesize that surviving caregivers’ children would have fewer negative health
outcomes), | do not observe changes in child health outcomes. Understanding the
indirect effects of international aid can inform the design of future programs to better
meet the needs of various vulnerable populations.
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General Aims and Research Objectives

Health is a key dimension of human capital and influences long-term wellbeing as
well as participation in the labor and education markets. Poor health not only decreases
productivity and income in the short term, but can also impede socioeconomic mobility
and affect the transfer of human and financial capital within families in the long term."
Investments in health can result in generational and distributional consequences not just
for direct recipients but also for others in close physical or social proximity.

Theoretical models of health investment based on human capital theory assume that
individuals invest in health if the private benefits from consumption (e.g. on utility or
well-being) and production (e.g. on earnings) exceed financial and non-financial costs.?
Despite global improvements in morbidity and mortality over the years, there is still
under-adoption of preventive health and treatment for chronic conditions that can
provide high returns to population health. Many real-world examples of inadequate
health investments ranging across vaccination, adherence to chronic illness medication,
chlorination of water, use of insecticide-treated bed nets etc. highlight health behaviors
that are inconsistent with this model of human capital investment.3

While the suboptimal health behaviors as noted above may stem from supply
constraints such as poor access and quality of health provision, there are also demand-
related reasons that explain these behaviors, such as individuals’ low willingness-to-pay
and high sensitivity to cost and convenience. The economics and public health literature
have examined some reasons underlying low investments in health.* First, there may be
lack of reliable information on illness prevention or on the effectiveness and cost-
effectiveness of prevention technology. Individuals may not adopt preventive behaviors
because they do not perceive large benefits, or because they lack reliable information
on the returns to investing in them.® The second reason for low investments in health is
the lack of financial resources among households. These may be due to credit
constraints or barriers to saving, which are common especially in rural areas in low and
middle-income country settings (LMICs). Evidence suggests that individuals would
adopt preventive health measures if they had easy access to reliable savings
mechanisms and could easily generate small outlays of cash for emergencies, such as
a sudden illness.* Thirdly, in addition to informational and financial challenges, low
investments may also be a result of behavioral biases such as present bias, leading
individuals to procrastinate taking on healthy actions, especially if they must make
tradeoffs between immediate costs and delayed benefits.® These reasons contribute to
long-term consequences not just for individual health and productivity, but also for
overall welfare given the generational benefits accrued from timely health investments
and population spillovers.

Timely and adequate health investment decisions are uniquely pertinent for
combating infectious diseases such as HIV/AIDS with major economic and population
health implications. The Joint United Nations Program on HIV/AIDS (UNAIDS)
estimates that there are 37.9 million people living with HIV, of which more than 50% live
in sub-Saharan Africa (SSA).” Despite the 41% decline in the region’s AlIDS-related
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mortality rate since 2000, HIV is still among the leading causes of disease burden in
SSA.2 While high HIV prevalence rates have been associated with falling life
expectancy, and lowered school attendance and performance, improvements in
prevention and treatment strategies across the HIV care continuum have had positive
economic and social consequences for people living with HIV. Of note is improved
access to antiretroviral therapy (ART); almost 27 million people living with HIV globally
are now accessing ART, a marked increase from the 7.7 million accessing it in 2010.7
Early initiation of treatment can have many positive consequences, such as improved
uptake and linkage to care, less severe HIV morbidity, slower disease progression and
decreased HIV transmission.® ' Maximizing the benefits from ART—such as delayed
HIV-related symptoms—depends on optimal retention in care, including access and
adherence to treatment. Individuals or organizations may choose to not scale up or
adhere to ART for various reasons, and instead make suboptimal decisions to invest in
HIV-related health.

In this dissertation, | use different research methods to explore the indirect drivers
and consequences of health investments in HIV prevention and treatment. | seek to
understand how and why individuals make seemingly suboptimal decisions to invest in
their health from a utility-maximizing perspective, while also assessing the population-
level impact of such interventions. The problem is exacerbated in countries in SSA
where market imperfections are common, resulting in incomplete information and low
access to health services, and where the indirect or unintended effects of such
interventions are not fully known. Understanding the reasons for health investment
decisions (such as whether individuals are aware of broader benefits of ART and how
this drives adherence behavior, for example) and its ramifications (such as the
consequences of HIV development assistance beyond the intended target population)
can inform more comprehensive and effective policy changes.

Individuals may make suboptimal decisions to invest in HIV-related health because
their efforts to achieve the intended outcomes are undermined by factors related to
poverty. Specifically, lack of resources may force them to make trade-offs and this can
act as a load on cognitive function and mental bandwidth and can lower productivity and
degrade the quality of decision-making."" In order to assess this, | examine the
influence of competing poverty-related factors on self-reported ART adherence in
Uganda where increasing ART availability has decreased overall morbidity and mortality
in recent years’, but ART adherence has been declining over time."? | use data from a
discrete choice experiment conducted with 330 ART clients at an urban HIV clinic in
Uganda to assess the differential role of poverty-related barriers on adherence. These
factors may be inter-related and act simultaneously in the care cascade, and
policymakers need to be able to assess the contribution of each on behavior in order
design effective interventions.

At the same time, individuals or organizations may make suboptimal decisions to
invest in HIV-related health because of a varying understanding of the full range of
benefits. PLWH may also only focus on direct, short-term benefits, potentially resulting
in suboptimal health outcomes. To understand whether this is the case in the context of
ART adherence, | use qualitative data from semi-structured interviews with 40 clinic-



enrolled ART clients in Uganda to assess how taking ART affects their perceptions of
life expectancy and future wealth. While literature suggests that increases in life
expectancy influence forward-looking behavior (and this may increase human capital
investments), little is known in terms of how and why people living with HIV may
perceive these changes in their own lives especially in non-health domains.

Organizations making macro-level health investments may also only recognize the
benefits for specific targeted groups instead of the benefits of such investments on other
sub-populations. | continue to assess these indirect impact of HIV investments in the
third essay. Using the US President’s Emergency Plan for AIDS Relief (PEPFAR)
program as a case study and nationally representative survey data from 21 sub-
Saharan African countries between 1995-2017, | assess the benefits of ART expansion
on child health. | employ quasi-experimental methods to assess impacts of PEPFAR on
child morbidity and mortality among samples of children with HIV-positive mothers,
children with HIV-negative mothers, and on a population level. Understanding the
broader benefits of health investments can be useful in examining their cost-benefit
while also helping to gauge how such programs help reach HIV and non-HIV targets.

This dissertation sheds light on a growing policy challenge in terms of considering
indirect or downstream benefits of health investments (and whether this affects
individual behavior). This issue affects households’ ability to optimally invest in their
health. Policymakers and stakeholders such as donors and country governments need
to understand how these decisions, which have significant policy implications, are being
shaped by social, economic, and cultural factors in various communities.
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Abstract

Despite sustained global scale-up of antiretroviral therapy (ART), adherence to ART
remains low. Less than half of those in HIV care in Uganda achieve 85% adherence to
their ART medication required for clinically meaningful viral suppression, leaving them
at risk of falling sick but also at higher risk of transmitting the virus to others. Key
barriers to ART adherence include poverty-related structural barriers that are often inter-
connected and occur simultaneously, making it challenging to examine and disentangle
them empirically and in turn design effective and targeted interventions. Many people
living with HIV (PLWH) make tradeoffs between these various barriers (e.g., between
expenses for food or transportation) and these can influence long-term health behavior
such as adherence to ART.

To be able to estimate the distinct influence of key structural barriers related to
poverty, we administer a discrete choice experiment (DCE) to HIV-positive adults
currently taking ART at an urban clinic in Uganda. We vary the levels of four poverty-
related attributes (food security, sleep deprivation, monthly income, and physical pain)
that occur simultaneously and asked respondents how they would adhere to their
medication under different combinations of attribute levels. This allows us to disentangle
the effect of each attribute from one another and to assess their relative importance. We
find that food security impacts expected adherence the most, followed by income. Sleep
and pain also impact adherence, although by a smaller magnitude.

Results from this novel experiment indicate that certain external factors inherent in
the lives of the poor and unrelated to direct ART access can be important barriers to
ART adherence. This is one of the first few applications of a DCE (typically administered
in marketing applications) in this context, especially to better understand individual-level
perceptions relating to poverty-related attributes that often occur simultaneously. Policy
interventions should address food insecurity and income to improve adherence among
HIV-positive adults.



Introduction

High levels of HIV incidence remain a major global public health concern. The Joint
United Nations Program on HIV/AIDS (UNAIDS) estimates that there are 38 million
people living with HIV (PLWH) globally, of which more than half live in sub-Saharan
Africa (SSA).” Of the global population of PLWH, almost 27 million are now accessing
lifesaving antiretroviral therapy (ART), a dramatic increase from the 7.7 million
accessing ART in 2010.” However, the benefits from treatment such as decreased HIV
transmission, and improved health, quality of life, and life expectancy'®'4'5 depend on
continued retention in care and continuously high medication adherence. Lack of
adherence to therapy and sustained non-adherence over time could increase a person’s
viral load and the risk for transmitting HIV. Current evidence suggests that the
adherence rate required to achieve viral suppression is approximately 80%,'6 and
clinical studies from adult populations in SSA indicate that between 21-44% of ART
clients have insufficient adherence to reap the full treatment benefits.'”:181% In Uganda,
the location of this study, less than half of PLWH achieve 85% adherence to their ART
medication, leaving them at risk of transmitting infection, disease progression, and HIV-
related mortality. 2

Continued adherence to ART is largely determined by individual behavior and linked
to broader structural issues.?%2' However, it remains unclear which barriers to
adherence are the most important, making the design and targeting of interventions
challenging. Structural adherence barriers include access to medication, stigma and
discrimination, gender norms, poverty, competing priorities and unpredictability in
schedule; individual motivational factors include self-efficacy and acceptance of HIV
that require adapting ART into daily life.?? In sub-Saharan Africa, where a majority of
people with HIV live, barriers related to poverty and poor living conditions have been
shown to influence individual-level decision-making, and these include lack of money,
food insecurity, physical pain, and sleep.?® 2* Evidence from the HIV literature indicates
that factors such as lack of money and food insecurity are often related to
disengagement from HIV care.?52% Individuals may make trade-offs between getting
sufficient food to take with their medication (so as to avoid side effects of taking
medication on an empty stomach) and taking their treatment on time, leading to
problems such as missed refill appointments and subsequently lowered adherence.?’
However, much less research has been done to document the consequences of sleep
deprivation and pain on decision-making and health and economic outcomes. Evidence
has shown that almost half of PLWH in some settings (such as in Ethiopia or Nigeria)
report significant sleep disturbances, including difficulty falling asleep, waking up at
night, and reduced sleep time.?®-3° Poor sleep is considered to be a contributor to
disease progression and further HIV-related morbidity primarily because of how it
impairs the immune system and affects physical performance, cognitive function and
emotion that could then influence medication adherence.®'? Physical pain is also
common among PLWH (with some estimates suggesting 54%-83% of PLWH globally
suffer from chronic physical pain).3® Pain may interact with biological, psychological, and
social processes that could compromise health-promoting behaviors such as adherence
and retention in care.3* Despite the varying levels of evidence on barriers to ART
adherence, it is challenging to determine which poverty-related barriers are most salient
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as they may be inter-related and act simultaneously. It is important to isolate the effect
of each barrier to know exactly where non-clinical, poverty-related interventions should
be targeted.

Our study is the first to our knowledge to estimate the relative importance on client’s
expected adherence of several of these poverty-related barriers through a discrete
choice experiment (DCE) administered to HIV-positive adults at an HIV clinic in
Kampala, Uganda. DCEs have long been shown to produce reliable predictions of
health-related behaviors.3® Deploying a novel choice experiment in this setting also
supplements the existing use of choice experiments and conjoint analyses focused on
ART, of which only 30% have taken place in SSA and to-date have largely emphasized
the factors determining choice and convenience of treatment rather than those related
to adherence.® Our study can help guide the design of effective policy interventions for
improving adherence. The results from the DCE are valuable since they isolate the
effect of each attribute separately, while holding other attributes constant, and are thus
one of the first few applications examining a set of inter-connected adherence barriers.
Findings from this DCE can help prioritize policy interventions that consider external
poverty-related determinants of ART adherence outside the clinical environment. Such
interventions can help enhance the effectiveness of HIV treatment programs by
mitigating existing material deprivations.

Methods

Study Setting and Recruitment

The DCE was administered as part of the 12-month assessment to 320 HIV-positive
adults who were enrolled in a randomized controlled trial (RCT) called “Behavioral
Economics Incentives to Support HIV Treatment Adherence” (BEST) (clinicaltrials.gov:
NCT03494777).3” The two-year trial is testing the efficacy of using small lottery
incentives to support ART adherence for treatment-mature HIV clients. Participants
were all active patients at Mildmay Uganda, a clinic in Kampala, Uganda that
specializes in the provision of comprehensive HIV/AIDS prevention, care, and treatment
services. These patients were recruited into the RCT based on specific inclusion and
exclusion criteria and were all 18 years of age or older, receiving ART for two or more
years, and had demonstrated recent adherence problems at the time of recruitment
within the past six months based on clinical records (via lack of viral suppression,
attending adherence counseling, or being classified as Stage 3 or 4 per WHO
guidelines). Individuals were excluded if they were not mentally fit to provide informed
consent, spoke neither English nor Luganda (the local language), were participating in
any other adherence-related study, were inconsistently using the trial-issued Medication
Event Monitoring System (MEMS) cap to monitor adherence, used third-line treatment,
or came to the clinic outside of regular working hours.

Ethics Statement

We obtained ethics approval from the RAND Corporation’s Human Subjects
Protection Committee (#2016-0956), the Mildmay Uganda Research Ethics Committee



Institutional Review Board (#02013-2018), and the Uganda National Council for Science
and Technology (#2394). Participants were explained that DCE scenarios were strictly
hypothetical. Written consent to participate in the study was obtained from all
participants prior to the start of data collection once the survey objectives and
procedures were explained at study enrollment. To ensure confidentiality, we separated
personal identification information from the response data, and respondents were only
identified through their clinic ID.

Design

In this DCE, the material deprivations were described by their characteristics,
referred to as attributes, with each attribute assigned an attribute level. To define these
attributes and their levels, we used a combination of literature review, existing
qualitative evidence, and analysis of quantitative data obtained via a baseline survey of
the study sample conducted a year prior to the DCE.

Qualitative interviews conducted at the time of recruitment into the RCT indicated
that many study participants cited food and income-related issues as key challenges for
taking their ART on time and as prescribed by clinicians. Prior qualitative assessments
have also demonstrated that such challenges exist in Uganda more broadly.383°
Quantitative data obtained from the study sample 12 months prior to the DCE provided
benchmarks for specific levels of certain attributes. For example, at the time of study
enrollment, the median monthly income among respondents was USh 100,000, and
43% of the sample claimed to have cut the size of meals or skipped meals in the prior
week. Another 45% of the sample said they faced financial problems in the recent 6
months in terms of loss employment or income. This level of financial distress is known
to result in broader challenges for ART adherence.*°

The DCE design has four attributes linked to these four material deprivations on
income, food, sleep, and physical pain (Table 1). The lowest level of the attribute
indicates the “worst” possible level of that attribute. This design had a total possible
3x3x3x2 or 54 attribute level combinations. Literature suggests using a full-factorial
design i.e. if there are A attributes and all have L levels, then the full factorial includes
LA number of models.*' This recommendation guided the number of profiles or choice
sets we used, but since it was too large to be used in practice, we used a fractional
factorial design as other studies have done.*?>*3 We divided the fractional factorial
design combinations in blocks, so that each participant was asked a maximum of eight
questions (or “scenarios”).

Typical DCEs have choice sets with more than one alternative, but in this study, we
employed a DCE with five levels of adherence (or choice options) where respondents
are presented with eight different hypothetical scenarios or profiles within one block,
randomly varying the levels of four attributes. They are then asked how they would
adhere to their medication in each scenario. In this DCE, the adherence levels (1-5) are
the choice options.#44%



After each scenario, clients were asked about their likelihood of adherence using the
self-rating scale item (SRSI), a Likert-based, self-report rating of ART adherence.*® The
SRSI has been significantly correlated with other self-report adherence items and
inversely correlated with known predictors of medication nonadherence, such as illicit
substance use and depression, indicating it's suitability for measuring adherence. The
SRSI had also predicted CD4 cell count and viral load as well or better than other
adherence items, indicating good criterion validity.*” Therefore the SRSI can be
considered an effective but brief way to routinely measure self-report adherence in
clinical settings.

Participants are randomly assigned to one of equally sized eight blocks. We
generated 54 scenarios of the four attributes across these eight blocks. Because each
block presented eight unique profiles, we did not need to exclude blocks where the level
of one attribute dominated the other (i.e., at least as good on all attributes).
Randomization ensured that this design was well-balanced, or that attribute levels within
the randomized blocks appeared with comparable frequency and that the scenarios
were balanced across the respondent sample.*?

The design was also orthogonal i.e., the different attribute levels varied
independently and were uncorrelated with other attribute levels. We tested this by
looking at pairwise correlations of the different attributes against one another; none of
the correlation coefficients were significant or highly correlated. If attribute levels were
correlated, it would be challenging to disentangle which attribute was driving
preferences (for example if missing 0 meals was more likely to be paired with higher
levels of income than missing 2 meals, the comparison of missing 0 and 2 meals would
be confounded by the income effect).

Data Collection and Procedures

The DCE was administered using electronic tablets, and the scenarios were read out
by study staff in either English or Luganda, the local language (Figure 1). Before
administering to study participants, study staff piloted the DCE on a small number of
non-participants to ensure language and content compatibility. The staff were trained to
describe the hypothetical scenario as outlined and then asked the respondents if they
were able to imagine this situation. All respondents were asked 3 practice scenarios
before the start of the DCE module, so that they could become familiar with the format.
The practice scenarios helped respondents anticipate the types of questions especially
in terms of imagining the daily situations associated with material deprivations. On
average, the DCE module in total took 10.6 minutes (SD: 4.0 minutes) per respondent.
The Protocol for data collection is available in Appendix B.

Statistical Methods

We estimate how expected adherence was impacted by each attribute level in
accordance with standard conjoint analysis methods.*® We calculated the average
marginal component effect (AMCE) for each attribute level, which represents the
average effect of that attribute level on expected adherence compared to a reference
attribute level (the “worst” level within each attribute). To identify the effect of each



attribute on the expected adherence, we estimated the following equation using ordinary
least squares (OLS) regression. While OLS produces unbiased and consistent
estimates of the difference in mean adherence between attribute levels*® and is easy to
interpret, other non-linear models are often more efficient. We conducted additional
analyses using ordered logistic regressions as a robustness check, which could be
more efficient but less straightforward to interpret.

Adherence;. = A, + 1 (Skipped 0 meals);. + B,(Skipped 1 meal);. + 0,(3 —
5 hours of sleep);. + 6,(8 hours of sleep);. + a;(Income of USh 100,000);. +
a,(Income of USh 200,000);. + p;(no pain);. + €;.

In this equation, Adherence is the Likert-response variable showing the probability of
expected adherence in block c for person i. The s represent the tradeoffs among the
food-related attributes or the impact of switching from skipping 2 meals to skipping 0 or
1 meals on expected adherence, the 8s represent the impact of switching from less
than 3 hours of sleep to 3-5 or 8 hours of sleep, the as represent the impact of switching
from no monthly income to 100,000 Ugandan Shillings (USh) or USh 200,000 of
monthly income, and the p; represents the impact of switching from pain to no pain
that makes it difficult to perform daily activities. Leaving out the reference category in
this regression avoids the dummy variable trap. To address any potential confounding
introduced by chance imbalance due to the realities of randomization in practice, we
include a set of block fixed effects (4, ) in our regression model, which holds constant
any differences across blocks and estimates the impact of attribute levels within blocks.
They adjust for fixed differences between blocks and improve precision. Standard errors
are clustered at the individual level to account for within-respondent correlations
between expected adherence (since each respondent contributes 4 observations).*° All
analyses were done in Stata/MP 16.1.5° We assumed that the order of the choices
presented in the block does not influence the outcome, that outcomes would remain
stable across the blocks, that the scenario presented to a respondent in one part of the
block did not affect the response in the current task/choice.**

We estimated the relative importance of each attribute by calculating the share of
the variation explained by the full model (all attributes combined) that is attributable to
each individual attribute. This involved estimating separate regressions for each
attribute (excluding the other attributes) and dividing the R-squared from each separate
model (the share of the variation explained by the respective attribute) by the R-squared
of the full model (the share of the variation explained by all attributes). We estimated
95% confidence intervals of our importance estimates using a bootstrapping method.
This involved resampling respondents with replacement, re-calculating the importance
estimates, and repeating 1,000 times. We then used the empirical distribution from the
1,000 resamples to create 95% confidence intervals (2.5 percentile is the lower bound
and 97.5™ percentile is the upper bound).

We also conducted subgroup analyses examining differences across various types
of participants. First, we assessed differences based on participants’ measured
adherence levels. This was done via readings from the electronic MEMS caps and pill
bottles given at the start of the study—these are used to record each time participants
opened their ART pill container. We anticipate that those who are already adherent to
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their medication will be less sensitive to the material deprivations we are analyzing.
Adherence was expressed as a percentage, calculated as the share of prescribed pills
taken on each day (i.e., number of actual bottle openings divided by the prescribed
bottle openings) during the three-month period preceding the DCE. These were
categorized as low adherence (up to 50th percentile), and high adherence (beyond 501"
percentile).

Secondly, we anticipate that expected adherence of those facing existing
deprivations in food security will be more sensitive to changes in food security levels in
the DCE, because the missing meals are more salient for these people. We examined
differences by whether participants were food insecure based on the Food Insecurity
Experience Scale. We defined the levels as low (raw score 0-3) and high (raw score 4-
5) based on whether the respondent responded affirmatively to questions on cutting the
size of meals or skipping a meal, gone a whole day without eating, been hungry but
couldn't eat because they did not have money to buy food, not been sure where getting
next meal, or felt worried or stressed about not having a reliable source of food. Thirdly,
we examine differences in average monthly income levels (approximately US $37 in our
sample)- those with lower reported income would be more likely to be responsive to
changes in material deprivations because they are more likely to have experienced
these deprivations. Lastly, we also explore differences by male and female respondents
to examine demographic differences. We followed the guidelines for Conjoint Analysis
Applications in Health as outlined by the ISPOR Good Research Practices for Conjoint
Analysis Task Force (checklist in Appendix A).5!

Results

Between July 2019 and September 2020, we administered the DCE to 320
participants. Of these, 64% were female with an average age of 38 years, 54.5% had
some secondary education, the average monthly income was USD 37.30, and 20%
reported high levels of food insecurity in the past week as measured by the Food
Insecurity Experience Scale (Table 2).52

Changes in food security impacted expected adherence the most (treatment
effect=1.3; 95% CI 1.11-1.49, p<0.01), followed by improvements in monthly income
(treatment effect=0.99; 95% CI 0.88-1.10, p<0.01. Improvements in sleep and pain also
increased adherence, although by a smaller magnitude (treatment effect for sleep=0.34;
95% CI 0.21-0.46, p<0.01, treatment effect for pain=0.39; 95% CI 0.27-0.51, p<0.01,
Table 3 and Figure 2). The OLS coefficients can be interpreted as the change in the
expected adherence when a given attribute value is compared to the baseline (or
“‘worst” possible outcome in that attribute). Results from an ordered logistic regression
show that the proportional odds ratios have the same direction and a similar magnitude
as our OLS coefficients.

We estimated the R-squared value as 26% in the full model (or the model sum of
squares from the regression as a share of the total sum of squares). Nutrition alone
explained 62.7% (bootstrapped 95% CI 54-71%) of the variation in expected adherence
that was explained by the full model, while income explained 27.2% (bootstrapped 95%
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Cl 20-35%) of the variation in expected adherence that was explained by the full model
(Table 4).

Those with low levels of MEMS-measured adherence reported greater changes in
expected adherence, especially at higher levels of attributes (Figure 3). The change in
expected adherence was much greater among those who were more food insecure
especially in the income attribute. In this sample, switching to higher monthly income
and food security in the DCE increased expected adherence the most (Figure 4). We
observed that the change in expected adherence was greater among those with below
average income (and this was more prominent for the food insecurity attribute) (Figure
5). Changes in expected adherence were similar among male and female respondents
but lower levels of food insecurity among female respondents resulted in higher
expected adherence. Both sets of respondents reported higher change in expected
adherence when switching to higher monthly income (Figure 6).

Discussion

We conducted a DCE among adult clients in HIV care in Uganda to provide insights
into key material deprivations that influence expected medication adherence. We find
that food insecurity and income-related factors play a greater role in determining
changes in adherence relative to other measured deprivations such as lack of sleep or
presence of physical pain. These results highlight the need for adherence interventions
designed with such factors in mind.

Sub-group analyses serve to examine heterogeneity in results and suggest that the
effects of material deprivations on expected adherence are greater among those with
high levels of existing food insecurity, and those earning below average income. This
indicates that those who often experience food insecurity are aware that it affects their
adherence whereas people who do not miss meals might not even know that this would
impact their adherence.

This study makes several contributions. First, our study results demonstrate that
among well-known and inter-connected determinants of ART adherence, food insecurity
and income play key roles. Our findings provide a sense of the relative contribution of
each determinant, and this is a novel application of using a DCE to understand how to
disentangle important predictors of ART adherence. In the context of HIV, food
insecurity is an essential factor since medication is taken alongside food to avoid
unpleasant side effects. Food insecurity can also heighten existing HIV-related
vulnerabilities by disrupting daily routines, impairing memory and attention, and
reducing motivation, resulting in lowered odds of achieving complete HIV viral
suppression, poor ART adherence, and disengagement from care.532627 Prior literature
outlines the inter-connected relationship between food insecurity and ART, with ART
helping to alleviate food insecurity, and reduced food insecurity improving ART-related
outcomes.>* Our study’s findings indicate that food insecurity plays a greater role than
income in determining adherence. Evidence suggests that PLWH make tradeoffs
between expenses for food or transportation to the clinic, and fear of ART-related side
effects in the absence of sufficient nutritional intake can deter adherence.?” Food
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assistance in this context can act to improve economic well-being in the same way that
cash transfers have been documented elsewhere as having an “income effect”® and
can decrease barriers to care and adherence. Such assistance can also improve ART
adherence by increasing motivation and changing the costs of other determinants of
adherence such as transportation to the clinic. Our study also corroborates evidence
from prior literature on the disproportionate burden of food insecurity challenges facing
female HIV-positive adults: a previous meta-analysis found that the odds of developing
food insecurity among female HIV-positive adults receiving ART is 53% more than male
HIV-positive adults.%® In our study, food security also has a larger effect on expected
adherence among female respondents.

Secondly, our findings also demonstrate the need for future research examining how
poverty shapes decision-making. Literature suggests that poverty may operate through
multiple channels such as scarcity or stress. Poverty impedes cognitive functioning
through scarcity, and it creates an increased focus on money resulting in lowered
bandwidth for other tasks, while stress can in turn reduce productivity and income."
Material deprivations correlated with poverty can act as a “load” on cognitive function??
with effects that can be immediate (e.g. via physical pain) to slow-moving or cumulative
(e.g. lack of sleep or appropriate nutrition). They can exacerbate behavioral biases,
which can influence ART adherence.®” While research has established that factors such
as material poverty (or lack of money) and food insecurity influence both physical and
mental function,?*'" much less research has been done to document the consequences
of sleep deprivation and pain on decision-making and health and economic outcomes.
Sleep deprivation has been shown to reduce trust, influence risk attention and logical
reasoning in US populations, and the presence of physical pain has led to individuals
being more risk averse and making sub-optimal financial decisions.?* Given that the
decision to adhere to ART, and plan and execute long-term health in this way is
inherently a cognitive process with rational and irrational decision-making processes,
the findings from this study can help researchers and policymakers better understand
the consequences of such external factors for long-term ART adherence among PLWH.

Another contribution of our study is that it examines hypothetical improvements in
material deprivations that have important policy implications for decisionmakers
interested in improving health and economic outcomes among PLWH outside the clinic
setting. Evidence on existing policy interventions has demonstrated that short-term cash
and food incentives increased ART possession and retention in HIV services in
Tanzania, and can also in turn improve food insecurity.%8%5 A recent study in Uganda
did not find any effects of unconditional cash grants on improvements in outcomes
related to health and food security, but the authors did not use directly measured clinic
outcomes such as viral load or electronically measured ART adherence.>® Future policy
interventions can enhance the effectiveness of HIV treatment programs by mitigating
existing material deprivations. Recent literature has examined the effects of poverty and
negative income shocks on higher levels of stress and possibly differential levels of
economic decision-making.?® Policy interventions and lines of future research can
examine exactly how such factors impact behavioral biases as they influence health
decision-making including long-term ART adherence. Additionally, interventions can be
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designed combining different elements of material deprivations (e.g., food and income)
as they can affect adherence-related behavior.

This study also has some limitations. Firstly, it does not explicitly establish the
impact of deprivations on ART adherence since the reported outcomes are self-reported
(and hypothetical), and therefore may suffer from self-reported bias. For example,
people might report adherence levels under some scenarios that are different than how
they would realistically adhere. Secondly, while we can disentangle effects of the four
poverty-related attributes, we cannot explain other channels through which they may
influence adherence (e.g., nutrition may act through other unmeasured factors). We are
not showing whether these attributes cause behavioral biases or how these factors
affect preferences and decision-making when it comes to ART adherence, but instead
we explain which deprivations may affect probabilities of adherence. Thirdly, we cannot
rule out participant measurement error resulting from respondent fatigue, social
desirability bias, or misunderstanding of the attributes.*® Participants may be reluctant to
share which attributes affect their adherence, but we have no reason to think that this
bias would vary differentially with respect to the different types of attributes under study.
We made efforts to minimize such limitations by reducing time and cognitive load, i.e.
we only included eight questions per block. We accounted for participant
misunderstanding of attributes (or heterogeneous interpretation), and inattention (due to
the hypothetical context of the study) by presenting some practice scenarios a priori and
using attributes that many participants had previously listed as affecting their ART
adherence.

The results from the DCE can be valuable since they evaluate the relative influence
of different levels of attributes on the same expected behavioral response (in terms of
adherence). The findings imply that people living with HIV perceive external factors
inherent in the lives of the poor and unrelated to ART access at the clinic to be
important barriers to their expected ART adherence. Such attributes may also be valued
in terms of adherence and can be meaningful to policymakers looking to mitigate
barriers to ART adherence in different settings.
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Tables: Chapter 1

Table 1: DCE Characteristics

Attribute

Level 0 of attribute

Level 1 of attribute

Level 2 of attribute

Food insecurity

Skipped 2 or more
meals

Skipped 1 meal

Skipped 0 meals

last month.

in the last month.

Pain Physical pain that No physical pain that
makes it difficult to makes it difficult to
perform daily perform daily
activities activities

Sleep Less than 3 hours of | 3-5 hours of sleep 8 hours or more of
sleep last night with interruption sleep last night

Money Had no income in the | Earned USh 100,000 | Earned USh 200,000

in the last month.

16



Table 2: Summary Statistics for DCE Respondents

Characteristic Total
Age (years) 38.3
(0.709)
Male (%) 36.5
(2.69)
English Preferred Language (%) 26.2
(2.45)
Literate (%) 57.9
(2.76)
Completed Secondary School (%) 54.6
(2.78)
In Relationship (%) 53.7
(2.78)
Monthly Income (USD) 37.3
(3.30)
Employed (%) 62.1
(2.71)
Time to Reach Clinic (Hours) 1.99
(0.074)
Food Insecure (high %) 19.6
(2.22)
Depressed (%) 6.87
(1.41)
Impatient (%) 76.8
(2.35)
Present Biased (%) 9.68
(1.65)
Comfortable Disclosing Status (%) 74.3
(2.44)
Adherence last month (scale %) 73.5
(0.015)
Intrinsic Motivation Scale 6.68
(0.028)
N 320

Notes: Standard errors in parentheses. Adherence was based on most recent MEMS reading prior to
survey and expressed as a share of prescribed pills that were taken each day (calculated by dividing the
number bottle openings on each day by the number of doses prescribed). In addition, we used several
survey-based measures:

e Food Insecurity is based on responses to five survey questions on access to food at the level of the
household and the associated constraints on ability to obtain adequate quantity of food (adapted from
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the Food Insecurity Experience Scale). We defined the levels as low (raw score 0-3), and high (raw
score 4-5) based on whether the respondent responded affirmatively to questions on cutting the size
of meals or skipping a meal, gone a whole day without eating, been hungry but couldn't eat because
they did not have money to buy food, not been sure where getting next meal, or felt worried or
stressed about not having a reliable source of food.

Depression was measured using the nine-item depression scale of the Patient Health Questionnaire
(PHQ)-9, with each item scored on a Likert scale with symptoms rated as 0 (not at all), 1 (several
days), 2 (more than half the days) and 3 (nearly every day). Those scoring more than 10 were
categorized with major depression (or categorized as “Depressed”).

Intrinsic Motivation Scale is a multidimensional self-report, Likert-type rating scale used to

assess motivational structures for targeted activities (such as adherence) and scored using the
Intrinsic Motivation Inventory which is the average across all the items in each of three sub-scales.
For the behavioral economics questions, we categorized respondents as being present-biased if
there was a discrepancy between preferences in waiting for same money at two different time
periods. We defined respondents as being impatient if they did not want to wait for the larger sum of
money.
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Table 3: Average marginal component effects

. DCE Sample DCE Sample
Attribute Level (OLS) P (ordered IoZit)
Skipped 0 meals 1.303*** 6.692***
" (0.0797) (0.709)
Nutrition Skipped 1 meal 0.875 3414
(0.0585) (0.326)
3-5 hours of sleep 0.0968** 1.136**
(0.0377) (0.0683)
Sleep 8 hours of sleep 0.335 1673
(0.0525) (0.140)
Earned income of USh 100,000 in last month 0.807*** 3.314***
(0.0374) (0.149)
Income . :
Earned income of USh 200,000 in last month 0.993*** 4.527**
(0.0472) (0.315)
. No.pla.ln that makes it difficult to perform daily 0.390*** 1,785
Pain activities
(0.0490) (0.124)
R-squared 0.259 0.259
Observations 2,560 2,560
Number of participants 320 320
Number of blocks 8 8

Note: All coefficients are compared to the reference categories (Nutrition: Skipped 2 meals, Sleep: 0 hours of
sleep; Income: No income; Pain: pain that makes it difficult to perform daily activities). Clustered standard errors

*kk

in parentheses,

p<0.01, ** p<0.05, * p<0.1, coefficients in ordered logit column represent odds ratios
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Table 4: Assessing importance of each attribute

Explained Explained
Upper Lower
Nutrition 70.6% 54.3%
Sleep 1.7% 0.0%
Income 34.5% 20.0%
Pain 15.6% 5.2%
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Figures: Chapter 1

Figure 1: Sample scenario

DCE1_1: Imagine a day when:

you have skipped 1 meal,

you are in pain that makes it difficult to perform daily activities,
you have had 3-5 hours of sleep last night,

and you earned USh 200,000 in the last month.

(Interviewer: pause and let the client understand the situation.)

Are you able to imagine this type of day?

Now, please rate your ability to take your HIV medications under these conditions on a day like this.

\A) Very Poor \ \D) Good
\B) Poor \ \E) Very Good
\C) Fair \ \F) Excellent
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Figure 2: Average marginal component effects of material deprivation attributes on
expected ART adherence '

Food Insecurity
Skipped 0 meals
Skipped 1 meals
Skipped 2 meals

Income
USh 200,000 last month
USh 100,000 last month

No income

Sleep
8 hours of sleep
3-5 hours of sleep

Less than 3 hours of sleep

Pain
No pain

Pain

Average Marginal Component Effect

I O RCIG  T

Change in Expected Adherence

1 Effect size estimates are based on regression estimators with standard errors clustered at the individual

level, and horizontal bars represent 95% confidence intervals. The points without horizontal bars on the
dashed vertical red line represent the attribute level that is the reference category for each attribute.
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Figure 3: Effect of MEMS-measured adherence levels

Levels of MEMS-measured Adherence
Food Insecurity
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Figure 4: Effect of food insecurity levels

Levels of Food Insecurity
Food Insecurity
Skipped 0 meals

Skipped 1 meals

Skipped 2 meals

Income
USh 200,000 last month
USh 100,000 last month

No income

Sleep

—_——— . ——— — — - — — ——

8 hours of sleep

]

3-5 hours of sleep | | |

Less than 3 hours of sleep

Pain

P

No pain [ |

Pain

T
N
S o

T T T T T T T T T T
N
G I I S BRI

Ol — — — — BE—

I T
NN

Change in Expected Adherence

= Low Adherence
= High Adherence

" Low
= High

23



Figure 5: Effect of Average Monthly Income Levels

Levels of Income
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Figure 6: Effect of Sex on Adherence levels

By Sex
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Appendix: Chapter 1

Appendix A: A checklist for conjoint analysis applications in health care.

Adapted from Bridges JFP, Hauber BA, Marshal D, Lloyd A, Prosser LA, Regier DA,

et al. Conjoint Analysis Applications in Health — a Checklist: A Report of the ISPOR

Good Research Practices for Conjoint Analysis Task Force. Value in Health 14 (2011):

403-413

1. Was a well-defined research question stated and is conjoint analysis an appropriate
method for answering it?
1.1 Were a well-defined research question and a testable hypothesis
articulated?
Our research aimed to estimate the effects of various poverty-related factors
such as material deprivations on ART adherence and disentangle the effects of
these multi-faceted deprivations from one another
1.2 Was the study perspective described, and was the study placed in a
particular decision-making or policy context?
We described that this study would be of interest to policymakers interested in
designing interventions outside the clinic setting
1.3 What is the rationale for using conjoint analysis to answer the research
question?
We aimed to be able to distinguish competing poverty-related factors that
influence ART adherence. See Introduction
2. Was the choice of attributes and levels supported by evidence?
2.1 Was attribute identification supported by evidence (literature reviews, focus
groups, or other scientific methods)?
We used a combination of qualitative data, baseline quantitative data, and
literature review to identify attributes and their levels. Details are in the Design
sub-section in Methods
2.2 Was attribute selection justified and consistent with theory?
As above

2.3 Was level selection for each attribute justified by the evidence and consistent

with the study perspective and hypothesis?
As above
3. Was the construction of tasks appropriate?
3.1 Was the number of attributes in each conjoint task justified (that is, full or
partial profile)?

We identified the attributes based on a combination of methods and designed the

DCE based on a fractional factorial design to avoid participant fatigue. This has
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been justified in literature as well: Street DJ, Burgess L, Louviere JJ. Quick and
easy choice sets: Constructing optimal and nearly optimal stated choice
experiments. International Journal of Research in Marketing. 2005;22(4):459-70
3.2 Was the number of profiles in each conjoint task justified?
As above
3.3 Was (should) an opt-out or a status-quo alternative (be) included?
Participants were free to refuse to answer for the scenario described, but an opt-
out specific question was not included.
4. Was the choice of experimental design justified and evaluated?
4.1 Was the choice of experimental design justified? Were alternative
experimental designs considered?
Please refer to Methods (Design)
4.2 Were the properties of the experimental design evaluated?
As above
4.3 Was the number of conjoint tasks included in the data-collection instrument
appropriate?
We included 8 choices per person within each block, and randomized by block.
This number seemed appropriate for statistical efficiency and response efficiency
and to avoid participant fatigue.
5. Were preferences elicited appropriately, given the research question?
5.1 Was there sufficient motivation and explanation of conjoint tasks?
The protocol is described in Appendix B.
5.2 Was an appropriate elicitation format (that is, rating, ranking, or choice)
used? Did (should) the elicitation format allow for indifference?
As above
5.3 In addition to preference elicitation, did the conjoint tasks include other
qualifying questions (for example, strength of preference, confidence in
response, and other methods)?
No, they did not
6. Was the data collection instrument designed appropriately?
6.1 Was appropriate respondent information collected (such as
sociodemographic, attitudinal, health history or status, and treatment
experience)?
Yes, these data were available at baseline (almost 10-12 months prior to this
DCE and some additional data were obtained in the study survey conducted at
the time of this DCE)
6.2 Were the attributes and levels defined, and was any contextual information
provided?
Please refer to Methods (Design)
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6.3 Was the level of burden of the data-collection instrument appropriate? Were
respondents encouraged and motivated?
See Protocol in Appendix B2

7. Was the data-collection plan appropriate?
7.1 Was the sampling strategy justified (for example, sample size, stratification,
and recruitment)?
See Methods (Sample Size Determination and Study Setting and Recruitment)
7.2 Was the mode of administration justified and appropriate (for example, face-
to-face, pen-and-paper, web-based)?
We administered the DCE electronically to participants who were sitting close to
coordinators for interviews conducted until February 2020. After that, we
accounted for appropriate social distancing measures once study activities
resumed in the wake of the COVID-19 pandemic. See Protocol for more details.
7.3 Were ethical considerations addressed (for example, recruitment,
information and/or consent, compensation)?
Participants provided written consent for the study and accompanying surveys.
The study received ethical approval from various IRBs (Methods section, Ethics
Statement). None of the participants who were approached to do the DCE
refused that section or were unable to do so.

8. Were statistical analyses and model estimations appropriate?
8.1 Were respondent characteristics examined and tested?
Respondent characteristics are described in Table 1.
8.2 Was the quality of the responses examined (for example, rationality, validity,
reliability)?
We did assess the quality of responses
8.3 Was model estimation conducted appropriately? Were issues of clustering
and subgroups handled appropriately?
This is described in the Methods and Results sections

9. Were the results and conclusions valid?
9.1 Did study results reflect testable hypotheses and account for statistical
uncertainty?
We include standard errors for all parameter estimates and include an additional
regression specification as a robustness check
9.2 Were study conclusions supported by the evidence and compared with
existing findings in the literature?
See Discussion
9.3 Were study limitations and generalizability adequately discussed?
See Discussion

10. Was the study presentation clear, concise, and complete?
10.1 Was study importance and research context adequately motivated?
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See Introduction

10.2 Were the study data-collection instrument and methods described?

See Methods (Data Collection and Procedures)

10.3 Were the study implications clearly stated and understandable to a wide
audience?

See Discussion
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Appendix B: DCE Protocol

Enumerator Instructions and Practice Example

Below is the general format for the Discrete Choice Experiment (DCE), followed by a
table with the different scenarios that will be randomized to each client such that each
client is asked to choose what level of adherence s/he would anticipate under 8 different
daily scenarios.

Note: Red text is for coordinator to read out loud on screen

GENERAL FORMAT

Screen 1:

Now for this section, | will walk you through a total of 8 imaginary scenarios with
different characteristics and ask you the same question after each one. | will ask you to
imagine a day like this. We can do some practice examples at first.....

(Instructions for coordinators:

e You can clarify what each of the attributes mean, and if the client says that one
scenario looks the same as the one before it, you are allowed to point out why it
is different

e Do not ask or frame the question in a different way than the one explained
¢ Do not suggest what respondents should answer)

Screen 2: “Now | will walk you through some imaginary scenarios:”

Screen 3: “Imagine a day when...

(Coordinator to read out scenarios described in box- scenarios are on following
page)

“Are you able to imagine this type of day?”

(If client says “No”, Coordinator reads out scenario again and clarify attributes)

Screen 4: Now, please rate your ability to take your HIV medications under these
conditions on a day like this?

(Coordinator to select from options listed on screen).

(The six response options are “very poor,” “poor,” “fair,
‘excellent.”)

Screens go through 7 more scenarios per client, followed by question above after
each section

Last Screen in this section: “Among these different conditions, which condition is the
most important to in determining your adherence to your HIV medications?”

(The list will include: “Nutrition”, “Pain”, “Sleep”, “Money”)

END OF GENERAL FORMAT

b1 o

good,” “very good,” and
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Example
Screen 1:
“Now, | will walk you through some imaginary scenarios:”
Screen 2: Scenario 1
Nutrition Pain Sleep Money
Skipped 0 meals No pain 8 hours of sleep Earned income of USh 200,000
that makes in the previous month
it difficult to
perform
daily
activities
‘Imagine a day when you have skipped 0 meals, you are in no physical pain, have
had 8 hours of sleep last night, and you earned USh 200,000 in the previous month”
(pause and let the client understand the situation)
“Are you able to imagine this type of day?”
Screen 3: Scenario 1 response
Now, please rate your ability to take your HIV medications under these conditions on
a day like this?
Very Poor, Poor, Fair, Good, Very Good, Excellent
Screen 4: Scenario 2

No pain that
Skipped 0 makes it difficult < 3 hours of Earned income of USh
meals to perform daily sleep 100,000 in last month
activities

‘Imagine a day when you have skipped 0 meals, you are in no physical pain, have
had less than 3 hours of sleep last night, earned USh 100,000 in the last month”

(pause and let the client understand the situation)

“Are you able to imagine this type of day?”

Screen 5: Scenario 2 response

Now, please rate your ability to take your HIV medications under these conditions on
a day like this?

Very Poor, Poor, Fair, Good, Very Good, Excellent

Screen 6: Scenario 3

No pain that
makes it 8 hours of sleep No income in the last month
difficult to

Skipped 2 or
more meals
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perform daily
activities

‘Imagine a day when you have skipped 2 or more meals, you are in no physical
pain, have had regular sleep last night, had no income in the last month”

(pause and let the client understand the situation)

“Are you able to imagine this type of day?”

Screen 7: Scenario 3 response

Now, please rate your ability to take your HIV medications under these conditions on
a day like this?

Very Poor, Poor, Fair, Good, Very Good, Excellent
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DCE Scenarios

Choice Block task Nutrition Pain Sleep

1 1 1 Skipped 1 meal Pain Less than 2 hours of sleep

2 1 2 Skipped 2 or more meals No pain  3-5 hours of sleep

3 1 3 Skipped 2 or more meals Pain Regular sleep with no interruption
4 1 4 Skipped 0 meals Pain Regular sleep with no interruption
5 1 5 Skipped 2 or more meals Pain 3-5 hours of sleep

6 1 6 Skipped 0 meals No pain  3-5 hours of sleep

7 1 7 Skipped 0 meals No pain  Less than 2 hours of sleep

8 1 8 Skipped 1 meal No pain  Less than 2 hours of sleep

9 2 1 Skipped 0 meals No pain  3-5 hours of sleep

10 2 2 Skipped 1 meal Pain Less than 2 hours of sleep

11 2 3 Skipped 1 meal No pain  3-5 hours of sleep

12 2 4 Skipped 2 or more meals Pain 3-5 hours of sleep

13 2 5 Skipped 2 or more meals Pain Less than 2 hours of sleep

14 2 6 Skipped 0 meals No pain  Less than 2 hours of sleep

15 2 7 Skipped 1 meal Pain Regular sleep with no interruption
16 2 8 Skipped 2 or more meals No pain  Regular sleep with no interruption
17 3 1 Skipped 1 meal No pain  3-5 hours of sleep

18 3 2 Skipped 1 meal Pain Less than 2 hours of sleep

19 3 3 Skipped 0 meals Pain Regular sleep with no interruption
20 3 4 Skipped 2 or more meals Pain Less than 2 hours of sleep

21 3 5 Skipped 2 or more meals No pain  Regular sleep with no interruption
22 3 6 Skipped 0 meals No pain  Regular sleep with no interruption
23 3 7 Skipped 2 or more meals No pain  Less than 2 hours of sleep

24 3 8 Skipped 0 meals Pain 3-5 hours of sleep

25 4 1 Skipped 0 meals Pain Less than 2 hours of sleep

26 4 2 Skipped 1 meal Pain Regular sleep with no interruption
27 4 3 Skipped 1 meal No pain  3-5 hours of sleep

28 4 4 Skipped 2 or more meals No pain  3-5 hours of sleep

29 4 5 Skipped 1 meal No pain  Less than 2 hours of sleep

30 4 6 Skipped 0 meals Pain Regular sleep with no interruption
31 4 7 Skipped 2 or more meals Pain 3-5 hours of sleep
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32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

o O 0 0 0 0 o0 O N N N N N N N No oo o o oo o oo oo ;b

0o N o a b~ W N 0o N o a b~ W N 0o N o a b~ w N

0o N o a »~ W N

Skipped 2 or more meals
Skipped 2 or more meals
Skipped 1 meal

Skipped 0 meals
Skipped 1 meal

Skipped 1 meal

Skipped 0 meals
Skipped 2 or more meals
Skipped 0 meals
Skipped 0 meals
Skipped 2 or more meals
Skipped 1 meal

Skipped 2 or more meals
Skipped 0 meals
Skipped 1 meal

Skipped 2 or more meals
Skipped 1 meal

Skipped 1 meal

Skipped 1 meal

Skipped 2 or more meals
Skipped 0 meals
Skipped 0 meals
Skipped 1 meal

Skipped 0 meals
Skipped 2 or more meals
Skipped 1 meal

Skipped 2 or more meals
Skipped 0 meals
Skipped 2 or more meals
Skipped 2 or more meals
Skipped 0 meals
Skipped 1 meal

Skipped 0 meals

No pain
Pain
No pain
Pain
Pain
No pain
No pain
Pain
Pain
Pain
No pain
Pain
No pain
Pain
Pain
No pain
No pain
Pain
No pain
Pain
No pain
No pain
Pain
No pain
Pain
Pain
Pain
Pain
No pain
No pain
Pain
No pain

No pain

Less than 2 hours of sleep

3-5 hours of sleep

Regular sleep with no interruption
3-5 hours of sleep

Regular sleep with no interruption
Less than 2 hours of sleep

3-5 hours of sleep

Regular sleep with no interruption
Less than 2 hours of sleep
Regular sleep with no interruption
Regular sleep with no interruption
3-5 hours of sleep

Less than 2 hours of sleep

Less than 2 hours of sleep

3-5 hours of sleep

Less than 2 hours of sleep
Regular sleep with no interruption
Regular sleep with no interruption
3-5 hours of sleep

Regular sleep with no interruption
Regular sleep with no interruption
3-5 hours of sleep

Less than 2 hours of sleep

Less than 2 hours of sleep

3-5 hours of sleep

3-5 hours of sleep

Less than 2 hours of sleep

3-5 hours of sleep

Less than 2 hours of sleep
Regular sleep with no interruption
Less than 2 hours of sleep
Regular sleep with no interruption

Regular sleep with no interruption
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Abstract:

Introduction: Increases in life expectancy from antiretroviral therapy (ART) may
influence future health and wealth among people living with HIV (PLWH). What remains
unknown is how ART clients perceive the benefits of ART adherence, particularly in
terms of improving health and wealth in the short and long-term at the individual,
household, and structural levels. Understanding these future-oriented attitudes towards
ART can help to promote ART expansion among donors and other policymakers while
also providing insights into the broader benefits of ART for PLWH.

Methods: In this qualitative study, we conducted semi-structured interviews among
a subsample of 40 clinic-enrolled ART clients participating in a randomized clinical trial
for treatment adherence in Uganda (clinicaltrials.gov: NCT03494777). Interviews were
transcribed verbatim and translated from Luganda into English. Two co-authors
independently reviewed all transcripts, developed a detailed codebook, achieved 93%
agreement on double-coded interviews, and analyzed data using inductive and
deductive content analysis. Applying the social-ecological framework at the individual,
household, and structural levels, we examined how PLWH perceived benefits of ART as
they relate to health and wealth.

Results: Our findings revealed several benefits of ART expressed by PLWH, going
beyond the short-term health benefits to also include long-term economic benefits
related to taking their medication. Such benefits largely focused on the ability of PLWH
to live longer and be physically and mentally healthy, while also fulfilling responsibilities
pertaining to themselves (especially in terms of positive long-term habits and motivation
to work harder), others (such as improved relations with family and friends), and society
(in terms of reduced stigma, increased comfort in disclosure, and higher levels of civic
responsibility).

Conclusions: Interventions and programming designed to improve ART adherence
should explore emphasizing the broader benefits of ART at the individual, household,
and structural levels. This paper contributes to an emerging evidence base that PLWH
recognize broader benefits to ART, beyond the individual, short-term health benefits. As
described by participants, improvements in health via ART adherence can affect future
health and income by making individuals more productive. Interventions could be
designed to test whether PLWH that think about the broader benefits adhere more than
others who don’t. Having such benefits directly integrated into the design of clinic-based
HIV interventions through targeted messaging towards certain groups of people (e.g.,
women who see how taking ART can help fulfill long-term goals of raising a family) can
be useful especially in a context when PLWH face so many competing interests to
increase medication adherence. These benefits can ultimately help providers and
policymakers improve ART-related outcomes as they formulate a better understanding
of how PLWH base their decision-making on such factors.
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Introduction

Globally, almost 25.4 million people are now accessing lifesaving antiretroviral
therapy (ART).” Increased access to ART has been shown to improve the health,
quality of life, and life expectancy of people living with HIV (PLWH).'3-'5 However,
maximizing the benefits from ART—such as delayed HIV-related symptoms—depends
on optimal retention in care and continued adherence to treatment over time (also called
ART persistence). Poor adherence, such as missing doses, could increase a person’s
viral load and the risk for transmitting HIV. In Uganda, less than half of PLWH achieve
85% adherence to their ART medication.'? Sustained engagement in HIV care and
adherence to ART is largely determined by long-term individual behavior, as well as
issues at the household and structural levels (especially those influenced by economic,
institutional, political factors).20-22:38,60

Evidence from the HIV and public health literatures indicate that there are various
demand and supply-related reasons for ART initiation and continued adherence—these
include socio-demographic and socio-economic characteristics, existing health status,
affective factors (such as fear of stigma, depression), social support, as well as
institutional and health system barriers.6" While these factors help understand how ART
adherence is shaped, it is equally important to understand how long-term factors can be
leveraged to promote ART investment and also sustain present-day ART adherence.
One way to do this is to consider how such treatment provides benefits in the future.
Evidence from the economics literature shows that declining mortality and increased life
expectancy shape future-oriented behavior and affect economic choices and human
capital investments.%263 The availability of an HIV treatment that increases life
expectancy by an average of 18 years®* could potentially alter how individuals consider
health-related risk-taking and information-seeking, and wealth-related investment
decisions. Highlighting the perceived benefits of ART adherence in the short and long-
term, especially how it affects both health and wealth can be a promising approach to
expand ART use.

Prior quantitative literature from the HIV context has examined how information
about testing and ART availability changes subsequent behavior. Studies from Kenya
and Tanzania suggest that individuals who expected an HIV positive result but tested
negative were more likely to change behaviors that increased their risk for contracting
HIV, indicating that HIV test results influence behavior when providing unexpected
information.®® When ART was made available in Kenya, female PLWH reported a 70%
increase in pregnancies and 35% increase in self-reported sexual behavior.®® These
estimates suggest that availability of HIV testing and treatment can change health
behaviors, but exactly how and why individuals change their behaviors is not well
understood. A study from Malawi found that improved ART availability decreased
individuals’ self-reported mortality risk as measured by their life expectancy, but also
increased labor supply, and future-oriented expenses in their children in the form of their
education and clothing expenses.®”68 There is also some evidence from South Africa
suggesting that increased knowledge about ART-related life expectancy gains had an
effect on human capital investments.®® Understanding how individuals perceive benefits
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of ART use on other domains such as wealth can help promote expansion of, and
investment in ART.

In this qualitative study, we explored the perceived benefits of ART adherence on
health and wealth at the individual, household, and structural levels. We interviewed
adult PLWH at an HIV clinic in Kampala, Uganda where the waiting area had visible
reminders and cues about the positive influence of ART (Appendix B)—these cues
initially served as motivation for exploring our research question more rigorously using
one-on-one interviews with ART clients. The results from this study can guide
policymakers and researchers alike in understanding sustained ART use and how ART
affects the broader lives of PLWH.

Methods

Our qualitative study reported is informed by the Consolidated Criteria for Reporting
Qualitative research (COREQ).”® (Appendix A)

Study Sample

Between July-August 2018, we conducted semi-structured interviews with a
purposive sample of 40 HIV-positive adults who were enrolled in a randomized
controlled trial (RCT) called “Behavioral Economics Incentives to Support HIV
Treatment Adherence” (BEST) (clinicaltrials.gov: NCT03494777).3" This two-year trial is
testing the efficacy of using small lottery incentives to support ART adherence for
treatment-mature HIV clients.

The participants were all patients at Mildmay Uganda, a clinic in Kampala, Uganda
that specializes in the provision of comprehensive HIV/AIDS prevention, care, and
treatment services. They were recruited into the RCT and were all 18 years of age or
older, receiving ART at the participating clinic for 2 or more years, and had
demonstrated recent adherence problems within six months of being recruited based on
clinical records (defined as showing lack of viral suppression, being sent to adherence
counseling, or at disease stage 3 or 4 as per WHO guidelines). Individuals were
excluded if they were not able to provide informed consent, spoke neither English nor
Luganda (the local language), were participating in any other adherence-related study,
were inconsistently using the trial-issued Medication Event Monitoring System (MEMS)
cap to monitor adherence, used third-line treatment, or came to the clinic outside
regular working hours.

Recruitment

We used Mildmay’s electronic medical record system to identify eligible participants.
Once identified in the clinic database, the study team took note of the subsequent
recruitment opportunity based on their next available date of appointment. The study
coordinators then looked out for individuals due for a visit that day and approached all
eligible participants in-person and inquired whether s/he was interested in participating
in an ongoing study. Respondents were assured they would not lose their spot in the
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queue for any clinic services. Those individuals that initially agreed were taken to a
separate study room to verify eligibility, and the survey objective and procedures were
explained. Once the participant gave written consent to participate in the RCT, s/he was
given a MEMS cap to monitor real-time adherence and instructed to store their HIV
medication in a pill bottle with the MEMS-cap attached. The qualitative interview was
then conducted with only the participant and interviewer present in the room, and the
participant was compensated USh 20,000 (equivalent to US $5) for participation. The
target sample size was 40 ART clients as this was expected to be sufficient to achieve
saturation.

Ethical Approval

We obtained ethics approval from the RAND Corporation’s Human Subjects
Protection Committee (#2016-0956), the Mildmay Uganda Research Ethics Committee
Institutional Review Board (#02013-2018), and the Uganda National Council for Science
and Technology (#2394). Written consent to participate in the study was obtained from
all participants prior to the start of data collection once the survey objectives and
procedures were explained at study enroliment.

Data Collection

A team of one male and one female trained qualitative researchers (co-authors LL
and PW) conducted semi-structured interviews in English and/or the local language
Luganda at the preference of the participant, with interviews typically lasting 30-40
minutes. The interviewers (one male, one female) had undergone an extensive 30-hour
qualitative interview training (led by co-authors UYS and SM) and had previously
conducted other qualitative and quantitative studies with PLWH, especially those with
ART adherence challenges. The interview guide (Appendix C) focused on
understanding the determinants of ART adherence, as well as the effects of ART
adherence on health, life expectancy, and wealth. Prior to interviews with any study
participants, the data collection team piloted the interview guide among themselves and
other team members to ensure use of appropriate language and local context cues.
Open-ended questions focused on the key facilitators and challenges in taking ART,
how ART affected health currently and in the future, and whether taking ART as
prescribed would also influence wealth and life expectancy.

All interviews were audio-recorded, transcribed verbatim and translated from
Luganda into English, and stored on a secure data portal. Repeat interviews were not
carried out. To ensure confidentiality, we separated personal identification information
from the response data, and respondents were only identified through their clinic ID.
Approximately 20% of the participant interviews were re-transcribed by an additional
team member for quality control and re-evaluated against the original transcript to
ensure consistency. The transcripts were then entered into Dedoose software.
Transcripts were not returned to participants for comment and/or correction.

The interview team met regularly with two co-authors (UYS and SM) over the course
of three weeks to discuss feedback on how participants described the effects of ART
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adherence on health and wealth. The team also discussed any problems that came up
relating to interviewing goals and techniques. Troubleshooting involved improving the
style of interviewer probing especially when they encountered issues such as when
respondents said there was nothing stopping them from taking medications and did not
report any barriers to taking ART. Interviewers were instructed to probe further on these
points since all participants were eligible for the parent RCT because of adherence-
related problems. Another issue raised was that of translating certain words into the
local language, Luganda — for example, the words “health” and “lifestyle” are often
interchangeable. As a result, when asked about the effects of ART on one’s health,
many respondents provided responses focused on their life goals (e.g. job, home, family
etc.) rather than discussing immediate health-related impacts.

Demographic and adherence data on 38 of the 40 enrolled clients were obtained
from a follow-up baseline interview in October 2018-January 2019. In 2 cases (5% of
overall sample), data were not obtained due to non-participation in the follow-up
baseline interview. At this stage, the participants had either dropped out of the study, or
the MEMS-recorded adherence was less than 30%, which made them ineligible to
continue in the parent study. Participants were typically eligible for their baseline
interview three months after the pre-baseline visit when the qualitative interviews were
conducted. These quantitative data included age, sex, level of education, marital status,
WHO HIV infection stage, employment status, MEMS-measured adherence, and
whether participant currently had undetectable viral load (to act as a proxy for the
biological response to ART). These data were used as participant descriptors and if
relevant, to gauge qualitative differences across groups of participants (e.g. by sex,
infection stage etc.).

Theoretical Framework

To thematically categorize data in terms of participants’ attitudes and expectations of
future outcomes from ART adherence, we relied on health behavior change frameworks
that incorporated behavioral learning theory, such as the theory of planned behavior
which examines individual beliefs, perceptions, and ease of behavior change.”""? In the
case of our study sample, we sought to understand how PLWH perceived the benefits
of ART adherence in the short and long-term, especially how factors at the social
ecological levels shaped how they evaluated their own pill-taking behavior.”® The social-
ecological model has been extensively studied and used to understand how factors with
various domains determine health behavior such as ART adherence.”*7"5

In this study, we hoped to better understand the extent to which factors at the
individual, household, and structural levels influenced how PLWH perceived the benefits
of ART. The individual level identified intrapersonal influences including the experiences
and attitudes towards the long-term impacts of ART adherence, while the household
level examined interpersonal factors incorporating social dynamics with family and
friends, while the structural factors included the larger political and cultural context and
includes beliefs such as stigma and fatalism, and beliefs about disclosure to family and
friends that may influence individuals’ ability to assess the effects of ART on health and
wealth.
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Analysis

We used a combination of inductive and deductive content analysis to categorize
data based on emergent themes as well as previously structured hypotheses.”’” We
repeatedly read the 40 transcripts to become familiar with the data managed in
Dedoose, and coded the data based on recurring key issues and themes. We
developed a structured coding framework based on a close assessment of all
transcripts that included themes as well as content descriptions, inclusion/exclusion
criteria, and sample quotes. Additional codes were created based on reading the
transcripts. The coders double-coded eight interviews separately to reach a total of 130
excerpts, after which 30 were randomly picked using a random number generator, and
each coder blind-coded them. This resulted in 93% agreement, after which one coder
(UYS) continued coding the remaining interviews. These coders met biweekly thereafter
to identify any emerging themes and discuss any questions or concerns. Once all
coding was completed, one coder (UYS) read the excerpts per code application and
extracted selected quotes per theme, and then reviewed all coded excerpts and wrote a
summary of results. We grouped themes at the levels of the social ecological model and
examined the effects of ART use on respondents’ health and wealth. As a final step, we
extracted quotations to illustrate common themes or responses among ART clients.
Each quotation was labeled with the client’s sex and WHO HIV stage.

Results
Sample Characteristics

Table 1 describes the sample’s demographic and health characteristics using survey
and clinic data. The median age of participants was 32 years (range 18-56 years) and
50% of the participants were male, 68% were employed, and 55% had completed
secondary education or more. More men in the sample had completed secondary
education (67%) relative to female respondents (45%). The mean monthly income of
participants was USD $43.50. Men in the sample had a higher monthly mean income at
$47 compared to their female counterparts ($40) even though more female respondents
(75%) reported being employed (largely driven by self-employment) than their male
counterparts (61%). Most participants (69%) had a Stage 1 HIV classification (CD4 >
350 cells/uL) compared to 13% and 15% with Stage 2 and Stage 3 or 4 classifications
(CD4 < 350 cells/pL), respectively. A little less than half of the sample (45%) was virally
suppressed (defined as having less than 200 copies/mL) based on the most recent viral
load conducted at the clinic prior to the interview.
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Table 1: Sample Characteristics (n=38)

Variable N (%)
Sex
Female 20 (50%)
Male 20 (50%)
Employed
Not currently employed 12 (32%)
Currently employed 26 (68%)
Language
Luganda 22 (58%)
English 16 (42%)
Age
18-39 years 26 (65%)
40+ years 14 (35%)
Highest level of education completed ®
None 3 (8%)
Primary 14 (37%)
Secondary 16 (42%)
Vocational 3 (8%)
University 2 (5%)
Relationship
Not in relationship 21 (55%)
In relationship 17 (45%)
Mean monthly income ° $43.50
Virally suppressed at last clinic viral load (< 200 18 (45%)
copies/mL)
WHO HIV Infection Stage
Stage 1 (with CD4 > 350 cells/pL) 27 (69%)
Stage 2 (with CD4 < 350 cells/pL) 5 (13%)
Stage 3 or 4 (with CD4 < 200 cells/uL) 6 (15%)

Notes: Data for sex and age obtained from clinic database, so N=40, but others may not add up to same
number due to missing survey data.

@ Individuals in Uganda typically obtain vocational education after primary or secondary school education
as post-primary or post-secondary training, but always prior to any university training.

® Income estimation is based on the sample after excluding 2 outliers due to their disproportionate likely
due to data entry error. USD estimates calculated based on exchange rate of 1 USD=3700 Ugandan
Shillings in January 2019
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Qualitative Interview Findings

We identified several factors pertaining to the perceived effects of ART on health
and wealth at individual, household, and structural levels that are described in further
detail below. Table 2 summarizes these themes along with the relative frequency with
which they were mentioned by participants in our sample.

Table 2: Thematic Summary

Social IART Benefits Relative
Ecological |(“the effect of Emerging themes frequency °
Level ARTon...”)
Increased physical improvements and lowered o
Health susceptibility to .iI.Inesses . X
(Iifestyle)? Adoptlon of pqgltlve Iong-term habits (e.g., .
improved nutrition and exercise) that help with
Individual physical and mental health
(intrapersonal) Increased financial earnings and accompanying o
Wealth savings from being able to work more regularly
Increased personal motivation to work harder and o
earn more income
Increased ability to do routine things (e.g. school, o
Health work, raise children) and plan for future X
(lifestyle)® Reduced engagement in risky behaviors (e.g., o
unprotected sex and substance use)
Household Improved social support and motivation from peers
(interpersonal) and providers
Longer lifespan allows for more earning potential o
Wealth and meeting family responsibilities .
Improved social ties (leading to more friends and
business opportunities)
Health Disclosure to close friends and family *****
(lifestyle)® Lowered stigma due to lack of illness .
Structural Role of fatalism and the inevitability of death
Increased importance of forward-looking behavior o
Wealth and civic responsibility (e.g., building businesses to
help the economy, helping other PLWH)

@ The words “health” and “lifestyle” are interchangeable in the local context per the data collection
team. As a result, when asked about the effects of ART on one’s health, many respondents provided
responses focused on their life goals (e.g. job, home, family etc.) rather than discussing immediate
health-related impacts. For the purposes of this analysis, we have combined those themes.

b Relative frequencies are denoted by: * discussed by < 25% of respondents (or n<10), ** discussed
by 25-50% of respondents (or n=10-20), *** discussed by > 50% of respondents (or n>20)
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Individual level factors

Respondents described how they perceived of individual-level benefits to their health
(via physical improvements to their health and well-being, being less susceptible to
disease, and improved long-term personal habits) and wealth (increased motivation to
work and earn more money).

1. Health
1.1 Increased observable physical improvements and lowered susceptibility to illnesses

Respondents were encouraged by the positive ramifications of taking medication,
such as having more energy, gaining weight, and feeling stronger overall. One
respondent cited feeling stronger after taking medicine, while another noted that without
taking ART, she would feel unwell and weak and credited her ART medication to
helping her gain energy and be healthy.

“My situation is now good...right now my body is okay, | am strong and well
because when people look at me, they cannot believe that | even take medicine,
even my wife.” — Male, Stage 1

“l was badly off, used to be so tiny and had rashes, | even asked the doctor
that will | ever get the medication and gain energy again. | was like 25 kilos but
now am in 70s, | thank so much this hospital” — Female, Stage 2

Respondents who tended to be at a higher disease stage also described being less
susceptible to infection such as flu and other illnesses once they were adhering to their
ART. One respondent described how she had not gotten sick from any illness ever
since starting her ART and went as far as to say that without ART, she would not be
alive.

“It has helped me a lot because if it’s not for taking this medication then |
wouldn’t be alive. | no longer get diseases that disturb me like back then, it's now
10 years | have never gotten sick of malaria ever since | started taking the
medication and | no longer get rashes. It has really helped a lot” —Female, Stage
2

Some respondents rationalized how ART can help them; they described factors such
as a change in antibodies, lowered CD4 count, or higher viral load. A few of them also
described how not taking ART would result in “waking the virus” and HIV would no
longer be suppressed.

“It’'s possible because those who made this medicine first researched and
found out that if a person uses this medicine and it suppresses the virus that
came in the body, so if it sleeps and then antibodies continue to increase and do
their work. That means a person can live a long life, because now the virus is
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suppressed so it’s not doing any effect and every time it wakes up the antibodies
have the power to fight” — Female, Stage 2

“.... this one (who misses his dose of ART) might die without realizing it. He
might just (have) small flu and we hear that he has died but he caused it himself
because the doctor tells you have to take the medicine...If he (is) not using it
well, the antibodies won't be moving well in other words the body is weak but this
one that takes the body is not weak.” — Female, Stage 1

1.2 Adoption of positive long-term habits

Few respondents also reported that taking ART regularly allowed them to adopt
habits such as improved nutrition and exercise which would help them sustain their own
physical and mental health in the long-term. One respondent cited the example of
eating on time, improving personal hygiene, and participating in regular exercise, while
another also cited how ART resulted in her going to more routine medical appointments.
Others touted its benefits to their spiritual well-being (i.e., ART helped them focus on
their religion) and mental health (i.e., ART helped them not worry about factors outside
their control and gain more confidence in their actions).

“(when my body is HIV-free), | wake up and do my exercises well. Feeding
well, | eat when it is time for me to eat. Also (I improve upon my) personal
hygiene and (do) regular exercise” — Male, Stage 1

“(l am) eating well, (doing) exercise, (getting) routine checkups, not worrying.
Even holding onto the Lord. “(I am) taking care of myself, | eat in time however
small the food is. | also try not to overstress and over think a lot except a few
things that may be hard to take in.” — Female, Stage 1

“It has helped me to gain confidence and accept myself for who | am” —
Female, Stage 1

2. Wealth

2.1 Increased financial earnings and accompanying savings from being able to work
more regularly

Respondents described increases in their own financial earnings and accompanying
savings from working more regularly and without interruptions. In the short term, one
respondent for example described how she had more time to conduct personal matters
and not come to the clinic repeatedly if she got sick, and in the long term, she could also
work longer and earn more money.

“It has helped me because | am able to stay alive and work hard for my
future.” — Female, Stage 3
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2.2.

“Before | started coming here, | used to come to this place all the time, but when
| started taking my medicine, | can even spend three months without coming
back here so | would get more time to attend to my personal issues. This helps
me to increase my finances because | work at my own pace.” — Female, Stage 1

Increased personal motivation to work harder and earn more income

Respondents also described ramifications such as motivation and personal drive to

work harder (and earn more money). One respondent made the direct connection
between taking her medication regularly and working harder in her profession while
another made the connection to living longer and having more time to work for her

future.

“l think if you’re taking your medication well, it encourages you to work hard.
Like for my case, right now am doing a course in cosmetology and it keeps me
healthy and good looking because if you don'’t take your medication, the effects
of poor skin will show. And there is no way you will be working on someone and
yet you yourself can’t look as good as you’re convincing them they will be. So |
think it encourages us to work harder and it strengthens us, keeps us moving’-
Female, Stage 1

“Of course, when you’re taking medication, you will have to live longer and
that means you will have more time to work for that future. The more you take
your medicine well, your body is stronger, and you can work harder.”- Female,
Stage 1

One respondent described other forms of non-monetary “wealth” such as being able

to survive for her family and provide for her daughter’s education while another
respondent described increased motivation to spread religious messages to others.

“(l) am not rich, but | work and get some money; but the little | get, | thank
God. But even this wealth is there because if you got the virus when you had a
child of five years and you educate her till when she completes...... isn't that
wealth? Yet some time (ago) you would have died because you did not take well
the medication (and) now you see that if | (am) certainly here and got checked
when the kid was five years, but now she is educated and even gave birth, so
that’s wealth also....my wealth is my children-- the fact (is |) am with them and |
thank God for that because there is no wealth greater than a child.” — Female,
Stage 1

“....it will help me with more energy to spread the gospel to people. If | don’t
take drugs, | will be sick, and on Sundays it will be my day to go and | won’t be
able to make it.”- Male, Stage 1

Another respondent drew this contrast more starkly by describing the futility of not

taking one’s medication, comparing the situation to not having any wealth in the short-
term at all.
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“The one who doesn’t take the medication has no wealth at all and he has no
purpose on earth... The one who doesn't take the medication might be dying
soon.” -Female, Stage 1

Household level factors

Respondents made the connection between ART-related benefits to health and
wealth at the household level by describing how ART helped them continue to do
routine things and plan for their futures, while also deriving benefits from social support
and reduced engagement in risky behavior in the process.

1. Health

1.1 Increased ability to do routine things (e.g., school, work, raise children) and plan for
future

Individuals said that after taking ART regularly, they could conduct normal activities
such as going to work or school, maintaining a job, and even raising a family.

“Basically, at school, mentally | am very fit. Before my medication, | used to
be a person that, | don’t know, maybe fear of my condition but now | am okay” —
Female, Stage 1

The ability to plan for families (and have children who are not HIV positive) was a
recurring theme, especially among female respondents.

“It has helped me because | am now happy, because | did not expect to give
birth to a child who is negative, but he is now negative. It gives me
encouragement.” - Female, Stage 1

“This boyfriend | have first of all he wants kids, and there is some counselor
who told that if you’re on medication you might not infect your boyfriend who is
not infected, so in my future | might get a person who is not infected, and | don’t
infect him and even our kids might be normal. And even the future of a job is
good because you be taking your medication, when your health too, so you can’t
be fired at work.” — Female, Stage Unknown

1.2 Reduced unprotected sex and substance use

Male respondents also mentioned how taking ART mitigated the negative influence
of family and friends. Respondents reported reduced engagement in risky behavior
such as unprotected sex and substance abuse. Interestingly, none of the female
respondents cited these factors.

“What might stop me from living long is maybe going back to something like
adultery; | used to take alcohol but its good when you are taking medicine. | also
used to take cigarettes and | left it when they told me it wasn’t good for the
medication, they told me too to eat well and also (be more mindful of) God
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because | allowed Him to enter my life. | thank God that He has keep live for
long.”- Male, Stage 3

“You do not have to go out with girls without protection because even if you
take medicine, you can still get infected with other diseases that can Kill you.
Sometimes you take medicine and smoke and (use) alcohol, it affects your life.
There is also a bad reaction when you take the medication and take alcohol, it is
a bad feeling” — Male, Stage 1

One respondent suggested that reduced engagement in risky behavior translated to
savings because he avoided risky activities that he would have otherwise engaged in
had he not been taking his medication.

“It helps me because a lot of boys I live with as for them, he can spend his
money and goes for women but as for me | do not usually do that because | am
keeping my money because | know my life depends on the medication because
the medication does not interact with alcohol.” — Male, Stage 2

1.3 Improved social support and motivation from peers and providers

Respondents also cited additional benefits from ART—one respondent described
the positive social support she received from her friends while another cited the support
from colleagues whom he met at the clinic who encouraged him to continue taking his
medication.

“Even being with people if | see that the thoughts are coming, | go to them
instead of locking myself inside in the house. There is a salon. | can sit there for
a while and there are tenants whom | chat with and laugh. | also have a tendency
of eating well with people around but if they are not around then it becomes
difficult, maybe this thing of my eyes which tend to be painful, and | can’t read the
bible and that treats me bad. Because | had novels at home, but now | can’t read
them.” — Female, Stage 2

“I see (similar situation) from colleagues who come here so | tell myself that |
am not the only one infected. Some of my friends encourage me to take the
medication because they know that this is my life.” — Male, Stage 2

2. Wealth
2.1 Longer lifespan allows for more earning potential and meeting family responsibilities

Respondents suggested that in the future, their wealth and that of their household
would likely be higher as they wouldn’t be sick and could save more money and be
financially independent and support their families.

“Most times | pray to be my own boss- that’s what am fighting for: to get my
own business basically | see a bright future because of the long life | will be
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having (due to ART). My financial status might increase in the future.” — Male,
Stage 3

Female respondents especially highlighted being able to save and carry out their
familial responsibilities such as being able to do more for children e.g., paying their
school fees, building a home etc.

“...I take well my medication | can be alive and work for my kids.... (and)
taking my medication helps not to get sicknesses, and (then) | can (be able to)
wake up early and look for something to eat for my kids.. What | know is if (I am)
able to work and earn (due to taking ART), | can take care of my kids and also, |
can earn since the kids don’t get sick hence, | can have a little to save.” —
Female, Stage 1

“So far it is very good that these medicines are free, therefore we can save
some money and currently | and my husband have started building a house of
our own and my first-born child is in senior Five. She’s 17 years.” — Female,
Stage 1

“It has helped to get energy to be able to work for my kids, being able to
prepare for my kids; before | started taking the medication, | used to be weak,
and | couldn’t do anything. But ever since | started taking the medication | can
work and even be able to pay school fees.” — Female, Stage 1

2.2 Improved social ties (leading to more friends and business opportunities)

Some also suggested the benefits of improved social ties because of taking ART
regularly—respondents extended this to widening their friends circle and getting
lucrative business opportunities.

“It (taking ART regularly) has helped me to get a lot of things, seeing new
things, living up to my youth age, getting new friends like that” — Male, Stage 3

“If you’re sick like coughing or you’re down bedridden, nobody will make
business with you. So, you take the medicine to stay strong, because nobody will
make money if they are bedridden” — Male, Stage 1

Structural factors

Respondents described structural factors stemming from the local political,
institutional, and cultural context that influenced how they perceived ART benefits; these
included comfort around disclosure, lowered stigma, the idea of fatalism, and general
forward-looking behavior such as having a sense of civic responsibility.
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1. Health
1.1 Motivates or enables disclosure to close friends and family

Some reported that taking ART and then getting better is a key driver in being able
to disclose HIV status to loved ones. One respondent indicated that taking ART
regularly and the promise of subsequent “healing” motivated him to disclose his status
to his partner. Another respondent described how taking his medication helped with the
stigma he faced prior to taking his medication.

‘I have a girlfriend, but she doesn’t even know that am infected. | have a time
when | want to tell her, and | have never touched her like having sex but inside |
ask myself “what if she gets to know”, so that makes me take medication
hurriedly so that they next time they check me | might be healed. My dream is to
heal.” — Male, Stage 1

1.2 Improved hope and greater aspirations for future and lowered stigma

Other respondents cited additional effects of ART such as renewed hope and
aspirations for the future, especially since lack of illness lowered social stigma
associated with HIV and being on ART made them realize they could live longer.

“.... even their social life will be easy in (a) community because the
community will not stigmatize them as it will be a warm society as they live
socially like any other person as they have accepted their status and lived on
with it.” — Female, Stage 1

“At first, | could not believe (when | was told about my status) because they
told me when | was 8 years that | was positive, and | thought | was going to die
like my mother. | am now 19 years; around 11 years have passed by. | did not
know that | would reach this far, but if | have reached here, then | know | can go
further ahead. | thought | was the only one, but | met a man and he told me all his
kids were like me and he started taking the medication when he was 10 years
old, but he is now around 40 years. That gave me courage and strength and |
told myself | am not going to die; | have a life ahead of me.” — Male, Stage 1

Another respondent described how taking his medication helped with the social
stigma he faced prior to taking his medication.

“Let me say like that time when they told me | had to take the medication, |
saw that people were going to start laughing at me and | even wanted to kill
myself but then they told me to take the medication hence | will be better than the
other normal people. So, they told me that don'’t kill yourself because (you’re) like
a normal person now and no one suspect that you’re infected or not.” — Male,
Stage 2
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1.3 Greater fatalism (especially in thinking about inevitability of death)

Respondents also appeared to describe how being on ART minimized (and not
enhanced) their sense or fear of death—some of them attributed this to fatalism and the
inevitability of death, tying it closely to their religious beliefs.

“In my own thinking they say we came from God and it’s where we shall go
back but for me, | think even AIDS won'’t kill me, | will die of something else.
There are God'’s plans because you can’t say that | won’t die, if it’'s about AIDS
me | think I live long but | die of something else.”-Female, Stage 2

“l think God is the one that makes for us a calendar, and everyone has their
own calendar.” — Female, Stage 1

2. Wealth
2.1 Increased importance of forward-looking behavior and civic responsibility

While most respondents did not allude to broader societal factors that described the
effect of ART on wealth, few of them discussed how taking ART helped them think
about the future and their civic role such as building a business in Uganda and
contributing to the welfare of others, especially other PLWH.

“(After taking ART), first, my life will add on (and enrich) as a result. | will get
more strength so that | can work, because for me, my dream is to become a
businessman and to help my country Uganda” — Male, Stage 3

“When | take my medication, | hope to get a job in the future, to make my own
company producing my own things, help infected people like me. So for me to
take my medication | know that in the future | have a dream. That means | have
to take the medication to fulfill my dream. ”— Male, Stage 1

Discussion

We conducted a qualitative study among clinic enrolled Ugandan PLWH and examined
the kinds of benefits they experienced in terms of their health and wealth. Our findings
outline the context PLWH face when thinking about the broad benefits of ART to their
lives, especially their attitudes and expectations of future outcomes resulting from
ART—this topic remains largely unexplored in the qualitative literature. Such factors can
provide a promising lens to better understand the benefits of ART that go beyond the
short-term health related benefits. In our study, such benefits included those at the
individual, household, and structural levels, and largely focused on their ability to live
longer and be physically and mentally healthy, while also fulfilling responsibilities
pertaining to themselves (in terms of positive long-term habits and motivation to work
harder), others (such as improved relations with family and friends), and society (in
terms of improved civic responsibility). Our study findings can be useful as testimonials
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for promoting ART expansion and investment in ART, as well as for future programming
meant to target these areas as they can help understand how or why ART clients
perceive certain benefits, especially those that are accrued in the long-term.

At the individual level, respondents described the health-related benefits of ART in
terms of physical health improvements and lack of iliness, as well as adoption of
positive long-term habits over their longer lifespan. Respondents felt they had more
control of their health and well-being because of adhering to ART. Wealth-related
benefits included increased financial earnings and increased personal motivation to
work harder. Prior research has quantitatively examined how increases in life
expectancy stemming from ART can encourage forward-looking behavior because
individuals are aware of their lowered mortality risk and subsequently make different life
decisions.?28 These studies have sought to examine how PLWH respond to taking
ART and change their patterns of risk-taking, information-seeking, and monetary
investments in children (especially in education and clothing).66:68.78 The qualitative
findings from our study substantiate and contextualize some of these changes reported
elsewhere; respondents on ART believe they will have a longer life with HIV and they
can see direct benefits to themselves in terms of both their health and personal wealth.

At the household level, respondents highlighted benefits of ART on health and
wealth, such as increased ability to do routine things, plan for their future and have a
higher income potential. Female respondents especially described how ART helped
them to better plan for their future and raise children who are not HIV positive, while
also earning money to meet the needs of their families. This finding corroborates
evidence from other studies describing that adherence to ART changes the context of
childbearing for PLWH, specifically since having children indicates that PLWH are
leading a healthy adult life.”® A meta-analysis found that the prevalence for fertility
desires was 42% among PLWH, and this was higher among male PLWH.8° Our
qualitative findings in this clinic-enrolled sample of PLWH show that females were more
likely to describe these ART-related benefits. This could indicate that counseling and
reproductive health care be provided to female PLWH who generally would feel a
greater sense of responsibility to their families. Male respondents on the other hand
described the importance of ART in helping to reduce risky behavior such as
unprotected sex and substance abuse. Such behaviors are well established risk factors
for poor HIV care outcomes, especially in terms of facilitating testing uptake,
engagement and retention in care, and ART use and adherence.®! Evidence from
Kenya and Uganda has shown that alcohol use especially among men was associated
with decreased ART use, mostly due to poor engagement and retention in care.®2 Our
qualitative findings among male respondents suggest that future ART support
interventions may benefit from being more tailored to drinkers or even those with low or
medium level alcohol use. As care models of ART delivery branch out of the clinic,
adherence support interventions should take advantage of such targeted messaging to
incentivize PLWH who could possibly benefit from changes to their benefits and
enhance the benefits they derive from ART.

At the structural level, many respondents described the link of ART with comfort in
HIV status disclosure, lowered stigma, and increased civic responsibility. Our qualitative
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findings are in line with related evidence which describes how ART can reduce
internalized stigma in Uganda and even hasten disclosure due to improved coping
mechanisms and social support.23 All respondents highlighted the link with employment
and ability to increase their earnings if they continued taking their ART. Some of these
findings are consistent with studies highlighting the important role of employment in
ART adherence. This literature describes the supportive role of employment among
PLWH because it is associated with improved adherence; these studies normally
describe the factors that determine adherence since financial constraints are a key
barrier to ART adherence. A systematic review of ART adherence and employment
status described how employed PLWH were 27% more likely to adhere to ART than
their unemployed counterparts.485 Our findings corroborate other studies also
reporting that benefits described by our study respondents (e.g. improved wealth,
employment etc.) are associated with movement along the HIV care continuum.6:87
Respondents who cite these benefits will be more likely to engage in continued care
and improved adherence.

Our study was subject to several limitations; while there were some observable
differences in themes across male and female respondents, we were not able to assess
if benefits varied based on access, availability, or quality of education, jobs, or other
factors related to the benefits described by respondents. This difference may be
possible to assess with a larger qualitative sample. Our findings may also differ with a
study sample that was not enrolled in a study seeking to improve adherence among low
adherers—these individuals may already believe that ART improves health. The
ordering of the questions (starting with health, describing effects on life expectancy, and
then finally wealth) may have followed a natural order, but perhaps responses would be
slightly different if the order were switched. Each participant was also interviewed only
once, and had they been interviewed at the end of the 2-year parent study, we could
assess if their perspectives had changed, and collected data on whether they
experienced first-hand any of the benefits they described. While not exactly a limitation,
the study findings point to the discrepancy between participants perceiving the benefits
of ART to their health and wealth, yet not adhering to their medication (which is why
they are enrolled in a treatment adherence RCT). This could be due to a desirability
bias where they may not internalize the messages about ART, or they may be subject to
short-term structural and behavioral barriers (such as behavioral biases) that prevent
them from fully realizing the benefits they mentioned in the qualitative findings.

Strengths of this study include the fact that we included individuals on long-term
ART with recent adherence problems in a clinical setting and investigated the benefits
of ART in two distinct domains within their lives: health and wealth. This subject has
previously not been studied extensively in literature using qualitative methods and can
help understand how PLWH perceive these benefits.

Conclusions

When recounting the contributions of ART in their lives, PLWH do not simply
consider the short-term health benefits, but also the longer-term implications on other

53



domains. This is evident from the findings of this qualitative study. Our study findings
can be used to better promote the expansion of ART and help donors understand the
broader benefits of ART. We provide contextualized evidence on broader social and
economic evidence pertaining to ART. As described by participants, improvements in
health via ART can affect future health and income by making individuals more
productive (e.g., being able to attend school and get the requisite skills, attain better
social networks etc.). Interventions can be designed with these benefits in mind for
individuals who don’t specifically recognize such benefits (e.g., treatment initiators), and
can specifically use short and long-term individual-level factors to drive improvements in
uptake (e.g., by encouraging healthier habits, or helping to increase household income).

Findings at the household and structural levels can be useful to clinic staff such as
providers or counselors who are encouraging PLWH to sustain ART use. Evidence from
other parts of SSA such as in South Africa suggests the need to incorporate this kind of
evidence for treatment adherence—in that context, individuals discontinued ART
because they were uncertain about its value and overall benefit in their lives.88 Having
benefits — such as counseling for their future or resources on ways to get involved
helping their communities — directly integrated into the design of interventions can be
useful especially in a context when PLWH face so many competing interests to increase
medication adherence. These benefits can ultimately help providers and policymakers
improve ART-related outcomes. Further research is warranted to determine how these
benefits differ across groups of PLWH, especially those with varying levels of access to
ART, retention, or linkage to care in HIV care programs, or other sociodemographic
factors. Additional research can also examine whether these ART benefits can result in
changes in behavior such as increased human capital investments.
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Appendix: Chapter 2

Appendix A: Consolidated criteria for reporting qualitative studies (COREQ): 32-item

checklist

Developed from: Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative
research (COREQ): a 32-item checklist for interviews and focus groups. International Journal for Quality
in Health Care. 2007. Volume 19, Number 6: pp. 349 — 357

characteristics

viewer/facilitator? e.g. Bias, assumptions, reasons and interests
in the research topic

No. Item Guide questions/description Reported
on Page #
Domain 1: Research
team and reflexivity
Personal
Characteristics
1. Inter Which author/s conducted the interview or focus group? 7
viewer/facilitator
2. Credentials What were the researcher’s credentials? E.g. PhD, MD 1
3. Occupation What was their occupation at the time of the study? 1
4. Gender Was the researcher male or female? 7
5. Experience and What experience or training did the researcher have? 7
training
Relationship with
participants
6. Relationship Was a relationship established prior to study 7
established commencement?
7. Participant What did the participants know about the researcher? e.g. 6-7
knowledge of the personal goals, reasons for doing the research
interviewer
8. Interviewer What characteristics were reported about the inter 6-7
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Domain 2: study

design
Theoretical
framework
9. Methodological What methodological orientation was stated to underpin the 9-10
orientation and Theory | study? e.g. grounded theory, discourse analysis, ethnography,
phenomenology, content analysis
Participant
selection
10. Sampling How were participants selected? e.g. purposive, 6-7
convenience, consecutive, snowball
11. Method of How were participants approached? e.g. face-to-face, 6-7
approach telephone, mail, email
12. Sample size How many participants were in the study? 6
13. Non- How many people refused to participate or dropped out? 6-7
participation Reasons?
Setting
14. Setting of data Where was the data collected? e.g. home, clinic, workplace 6
collection
15. Presence of Was anyone else present besides the participants and 8
non-participants researchers?
16. Description of What are the important characteristics of the sample? e.g. 10-11
sample demographic data, date
Data collection
17. Interview guide Were questions, prompts, guides provided by the authors? 7-8
Was it pilot tested?
18. Repeat Were repeat inter views carried out? If yes, how many? 8
interviews
19. Audio/visual Did the research use audio or visual recording to collect the 8
recording data?
20. Field notes Were field notes made during and/or after the interview or 8
focus group?
21. Duration What was the duration of the inter views or focus group? 7
22. Data saturation Was data saturation discussed? 7
23. Transcripts Were transcripts returned to participants for comment 8
returned and/or correction?
Domain 3:
analysis and findings
Data analysis
24. Number of How many data coders coded the data? 9
data coders
25. Description of Did authors provide a description of the coding tree? NA
the coding tree
26. Derivation of Were themes identified in advance or derived from the 9-10

themes

data?
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27. Software What software, if applicable, was used to manage the data? 10

28. Participant Did participants provide feedback on the findings? NA
checking

Reporting

29. Quotations Were participant quotations presented to illustrate the Results
presented themes/findings? Was each quotation identified? e.g. section

participant number

30. Data and Was there consistency between the data presented and the Discussion
findings consistent findings?

31. Clarity of major Were major themes clearly presented in the findings? 12
themes

32. Clarity of minor Is there a description of diverse cases or discussion of 12

themes

minor themes?
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Appendix B: Posters at Mildmay Uganda

The posters below from Mildmay Uganda show positive messaging around the
impact of ART on life and income, clearly demonstrating the importance of taking ART
regularly to improve patients’ lives. Such visible reminders and cues around the clinic
serve as motivation for exploring our research question more rigorously using one-on-
one interviews with ART clients.
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Appendix C: Semi-Structured Interview Guide: Adherence, health, and wealth

INTERVIEWER INSTRUCTIONS — READ OUT LOUD: I'd like to know a bit more
about how people make decisions to take their ART medications and how these
decisions influence their wealth. Thank you for talking to me about how you yourself
make such decisions. Our talk will last about 30 minutes. | will be recording the
conversation. Whatever you say to me will be kept private. Do you have any questions
before we begin?

INTERVIEWER INSTRUCTIONS - Start Recording

SECTION A: Adherence and Health

INTERVIEWER INSTRUCTIONS - READ OUT LOUD: First, | will ask you questions
about how you take your ART medications.

1. Please think about taking your ART medications:

a. What helps you take your ART medications?

b. What stops you from taking your ART medications?

2. How does taking your ART medications affect your health:

a. Today?

b. In the future?

c. PROBE: ‘I know you may face some unique challenges in taking your
medications. Could you please help me understand what challenges you
face doing this given that you know the medications are important for
you?”

INTERVIEWER INSTRUCTIONS - For question 3 below, begin to explain this
question by drawing these options on a piece of paper (draw the number 1 and explain
this is the person who takes their ART on a regular basis, and draw the number 2 to
denote the other who does not take their ART on a regular basis)

3. Imagine there are two different people — one who takes their ART on a regular
basis (meaning they never miss a pill) and the other who does not take their ART
on a regular basis. How would their health be different?

4. Do you think someone would live longer if they regularly took their ART
medications? (Circle: Yes / No?) Why?

5. Do you think someone would live longer if they did not regularly take their ART
medications? (Circle: Yes / No?) Why?

6. Other than taking your ART medication:

a. What helps you live a longer life?

b. What might prevent you from living a longer life?

Section B: Adherence and Wealth

INTERVIEWER INSTRUCTIONS - READ OUT LOUD: We just talked about whether
you think ART medications keep you healthy. Now, we will talk about how taking your
ART affects how much wealth you have, such as how much money you have, or your
income.

7. How does taking your ART medication affect how much wealth you have:

a. Today?

b. In the future?

8. If another person was taking their ART medications on a very regular basis
(meaning that they never miss a pill)

a. How would the amount of wealth they have TODAY be different?
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b. How would the amount of wealth they t have IN THE FUTURE be

different?
INTERVIEWER INSTRUCTIONS -

READ OUT LOUD: Now, [ will lay out some cards with names of some expenses
that you may face on a regular basis in your household. I'd like to know more about how
you might spend money on these expenses in two different situations (interviewer lays
out cards horizontally). Please put these cards in the order of what they would spend
the most to least (note to interviewer: after respondent arranges cards for first column,
ask them, “now, re-arrange if you did not take your ART medications all the time”)

You always took your ART
medications.

You didn't take your ART
medications all the time.

Food

Education/Schooling

Clothing

Medical costs

9. Please explain why you changed the order of the cards / kept the order of the

cards the same?

Is there anything else you would like to share about how taking your ART affects

how much money you have?
Thank you for your time today!

INTERVIEWER INSTRUCTIONS - Finish recording; add note if person left early or
if there are any issues that we should take into consideration.
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Abstract

Background: Scale-up of antiretroviral treatment (ART) has been linked to
population-level changes in HIV-related and adult mortality as well as spillover benefits
beyond HIV, including increased skilled-birth deliveries, and higher employment and
earnings. There is limited evidence documenting how a healthier adult population of
people living with HIV (PLWH) affects other household members such as children.
These benefits could flow through increased caregiver survivorship; if parents are more
likely to be alive and healthy because of more ART access, their children could get
better care and resources. For those not directly affected by HIV, benefits could flow
through improvements at health care facilities resulting in improved health care
utilization or changes in health behaviors. | examine the impact of the US President’s
Emergency Plan for AIDS Relief (PEPFAR) program on outcomes among children in
sub-Saharan Africa (SSA) in countries that receive large amounts of funding for ART
expansion. Evidence on such unintended benefits could have important implications for
targeting of future programming and scale-up of disease-specific health interventions.

Data: In this paper, | use secondary data from 92 household-level Demographic and
Health Surveys (DHS) conducted in SSA between 1995-2017 to empirically assess the
causal relationship between increased ART availability due to PEPFAR and changes in
child morbidity and mortality on a population level as well as on a restricted sample of
HIV-positive respondents. | assess the impact of PEPFAR on orphanhood among
children in countries that receive large amounts of PEPFAR funding. | construct
longitudinal records of child survival and generate measures for child and infant
mortality by using complete fertility histories and aggregating birth history observations
across surveys. | assess stunting and wasting via use of anthropometric indicators
among children under-5 across three samples: children of HIV-positive mothers,
children of HIV-negative mothers, and a full population sample. | also investigate
whether the changes are driven by health utilization, health behaviors and economic
outcomes as measured through the DHS data.

Methods: | analyze these data using a difference-in-difference analytic strategy,
which compares changes in child morbidity and mortality between countries in sub-
Saharan Africa (SSA) that received large amounts of PEPFAR funding (“Focus”) and a
group of countries that did not receive any PEPFAR funding (“Non-Focus”). |
complement this with an event study framework to examine how the effect of PEPFAR
changes over time. | also use an interrupted time series approach, which assesses how
post-PEPFAR outcomes deviate from what would be predicted by the pre-PEPFAR
trend in outcomes.

Results: PEPFAR funding was associated with significantly lower rates of
orphanhood, but I do not find any impacts on child morbidity or mortality (under-1 and
under-5) using a sample of HIV-positive parents, HIV-negative parents, or on a
population level. | also do not observe changes in PEPFAR Focus countries on access
to health services (including adequate antenatal care), social or economic influences
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(such as employment or education, as well as female empowerment) or underlying
health behaviors (such as immunization and feeding).

Conclusion: Although improvements in the well-being of the adult population
following PEPFAR are well documented, | do not find evidence on a population level
that child mortality improved despite lowered rates of orphanhood in PEPFAR Focus
countries. Impacts on child morbidity are not observed either. This could be because |
do not find any impacts on changes in maternal health behaviors and on a population
level, these changes are not observed. One reason for lack of population-wide effect
could be that child health services were crowded out by PEPFAR-funded programs, but
| do not find evidence of this. It is possible that the availability of ART at health facilities
affected health behaviors in unobserved ways that did not lead to changes in child
health. Given the lower rates of orphanhood in PEPFAR Focus countries, additional
support could be provided to support the health and education of surviving caregivers’
children. This kind of support can go beyond existing programs targeted to orphans and
vulnerable children in these countries. This information should also be viewed in the
context of how PEPFAR’s role in the HIV response is now considered, moving beyond
an emergency program to one of the largest in the US’s global health portfolios.
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|: Introduction

Expanded access and scale-up of antiretroviral treatment (ART) has improved
health and non-health outcomes among adults living with HIV—these include adult
mortality, mental health, skilled birth deliveries, employment and earnings, and financial
risk protection.®”89-92 The expansion of ART and its associated increases in life
expectancy® may have ramifications for adults and children alike.®3°* Among adults
living with HIV, lower mortality risks can influence forward-looking behavior including
fertility®295 and also how these individuals seek health-related information.85:66.68
Increasing survival among adult caretakers implies fewer adverse effects such as
negative health and schooling outcomes among surviving children.® In this paper, |
assess the consequences of ART scale-up on children, a topic that remains largely
unexplored in the literature, and one that can help understand the broader and indirect
impacts of such HIV investments.

Investments in child health are valuable because they have lifetime effects on
human capital accumulation.®”-*° Losing a parent or caregiver may potentially slow the
pace of such investments or halt some of them altogether. Since the start of the
HIV/AIDS pandemic, there have been an estimated 17 million children that have lost
one or both parents due to AIDS."%° These children are often at risk for negative
physical and emotional health, and schooling outcomes.™" Broader literature from
demography suggests that caregivers’ deaths are associated with delayed child school
enrollment and participation, as well as poorer health outcomes, and these negative
effects can persist into adulthood.'®? For example, a study in Tanzania found that
maternal orphanhood negatively impacted height and educational attainment as well as
welfare among children.®® The availability of ART allows adults to remain healthy and
economically active, resulting in fewer orphans, and may lead to improved children’s
well-being via schooling or reduced morbidity.'® In this way, ART expansion may
influence child outcomes by restoring the health of caregivers and enabling their
survival.

Existing evidence from the HIV literature describes how survival of caregivers could
potentially influence child outcomes—these include reduced household poverty, adult
distress, increased social support, and fewer problems related to nutrition and
feeding.’® ART expansion may influence behaviors of surviving caregivers indirectly via
improved feeding and childcare practices (such as immunization) or through
employment or joint decision-making in the household (Appendix, Figure S2). Better
nutrition can dramatically improve child mortality as undernutrition is a major public
health concern in many countries and causes almost half of global child mortality.'05.106
There are also additional ways in which ART expansion may influence child outcomes,
not necessarily through its effect on adults living with HIV. Children whose parents do
not have HIV may also be affected since ART scale-up has been associated with
improvements to the broader health system such as improved quality of care for
prenatal and postnatal care inputs such as infrastructure and supplies.'07:108

To specifically examine the indirect impact of such HIV investments on children of
parents with and without HIV, | examine the US President’s Emergency Plan for AIDS
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Relief (PEPFAR) program, one of the most dramatic global efforts to scale-up ART
largely in sub-Saharan Africa (SSA). After launching in 2003, PEPFAR shifted the
landscape of development aid, funding over US$6 billion a year for over ten years.
PEPFAR’s initial funding was targeted to 12 Focus countries in SSA that received large-
scale financial support (with an HIV prevalence of 8%, Table 1), and more than half of
the spending during Phase 1 between 2004-2007 was allocated to increase the supply
of ART."% This funding has been associated with positive health system improvements
such as in Malawi and Ethiopia where health workforce was reinforced''® and boosted
maternal health services in other SSA settings.'"" However in other cases, there were
negative spillovers for non-HIV care often resulting in duplicating efforts for medical
records, distracting health workers and crowding out non-HIV care.''? In recent years,
PEPFAR funding has decreased relative to prior years, with overall donor government
disbursements in HIV flatlining at US$7.8 billion in 2019 (of which 60% was from
PEPFAR, as shown in Appendix S1).'"3 Interruptions in ART access and closures of
PEPFAR-supported clinics can delay World Health Organization (WHO) targets for
universal testing and treatment. This problem is compounded by the ongoing COVID-19
pandemic; a recent synthesis of modeling studies investigating its impact indicated that
annual HIV-related mortality could double to more than 1 million persons in SSA as a
result of pandemic-related ART supply interruptions.''* While these situations highlight
the urgent need to ensure adequate support for HIV care and treatment via PEPFAR
and other large-scale donors, it is equally important to assess the broader benefits of
such interventions to children of the adults to whom PEPFAR is largely targeted.

In this study, | use a differences-in-differences quasi experimental design to examine
the impact of PEPFAR on child health outcomes, including mortality and morbidity. This
builds on prior research examining changes in mortality among PEPFAR Focus
countries. One study examining Demographic and Health Survey (DHS) data across 27
PEPFAR Focus and Non-Focus countries showed that adult mortality in PEPAR
countries declined from 9.3 per 1000 adults in 2003 to 4.1 per 1000 in 2008.2° Part of
the reduction in mortality here stemmed from the sheer size of PEPFAR investments
that had ramifications on overall health system improvements such as supply chain
performance. Studies on other aspects of population health have mixed results—a
study in Kenya found that $0.33 increase in PEPFAR per-capita funding for prevention
of mother-to-child transmission of HIV (PMTCT) was causally associated with a 16%
reduction in infant mortality observed after 2-3 years of PEPFAR funding.''® In this
case, controlling specifically for PMTCT funding was more directly associated with infant
mortality than overall PEPFAR funding and ART scale-up, but the impact was limited to
Kenya rather than in other settings. A separate multi-country study investigating the
effect of PEPFAR funding during 2004-2014 found significant associations between
PEPFAR-Focus country status and reduced AlDS-related child mortality.''® However,
this study used aggregated HIV death rates obtained from UNAIDS (as opposed to
individual-level mortality data) and also does not account for large changes in levels of
funding across certain countries that could be driving these impacts. Other studies do
not find significant reductions in infant mortality, but they tended to focus on a shorter
period (2004-2010) and use aggregated mortality data from the WHO or World
Bank.""7:18 |n this study, | build on this earlier stream of work and use longitudinally
constructed birth histories via the DHS from 21 countries across a longer time period
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(1995-2017) to analyze impacts of PEPFAR. Additionally, | adjust for pre-PEPFAR
trends to account for differences in key outcomes and use time-varying indicators to
denote changing PEPFAR Focus status for some countries that received large amounts
of funding in later years. | also present different sets of analyses such as event study
and interrupted time series examining such trends.

| also explore the drivers of child mortality and morbidity in this study. Prior research
has indicated various channels of impact for these outcomes. A small-scale study from
Kenya suggests household-level behavior changes that contribute to changes in child
morbidity and mortality—in this case, provision of ART led to modest improvements in
wasting rates among children, mostly driven by adequate food supply, higher school
attendance, and improved productivity of household members.""® On the other hand,
studies from Zambia show that supply-side factors may play a role—local ART
introduction for children increased child mortality in the short term by crowding out
existing child health services.!'> Comparative analyses across SSA have shown that
children whose mothers are infected with HIV are significantly more likely to be stunted,
wasted or underweight compared to their counterparts, but the effects of ART on
children living in these households is not fully understood.'?° These studies often don’t
focus on more than a single setting, and don’t assess the impact of large-scale ART
scale-up interventions, nor do they examine the relatively higher risk among younger
infants. Although a healthier adult population resulting from ART scale-up could have
spillover benefits to children, there is limited evidence on how PEPFAR affected child
health outcomes. From a policy perspective, knowing the full health ramifications for
ART can be useful for efficient allocation of ART resources, and can also help improve
targeting of PEPFAR programming.

To assess the impact of PEPFAR on child health outcomes, | first explore how
PEPFAR affects orphanhood by comparing changes in orphanhood between Focus and
Non-Focus countries. Results from this study suggest that PEPFAR was significantly
associated with a 25-35 percent reduced rate of orphanhood relative to Non-Focus
countries in SSA (depending on type of orphan i.e., double orphan, maternal orphan, or
paternal orphan). While this is a significant reduction, it only affects 2% of children.
Next, | investigate child mortality and morbidity on children with HIV-positive parents
only as well as a separate sample of HIV-negative parents. | do not observe a reduction
in child or infant mortality or morbidity among PEPFAR Focus countries, and do not
observe improvements in health behaviors or utilization. Upon investigating the impact
of PEPFAR on a population level, | find no evidence of reduction in child or infant
mortality or child morbidity in PEPFAR Focus countries. Such effects are likely not
observed because such a small proportion of children are orphans or had parents
affected by HIV in our sample (Table 1). | also test whether the observed null effects on
outcomes may be because PEPFAR funds displaced key child health services. | test
this hypothesis by examining potential mechanisms of impact and find no evidence that
PEPFAR countries had higher rates of breastfeeding, child immunization, maternal
health supplementation, use of deworming medication, or maternal employment, all of
which are known predictors of child morbidity and mortality. Despite the challenges in
empirically demonstrating any impact of ART expansion on child morbidity and
mortality, examining the broader effects of such programs can have important
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implications for policy and program efforts to integrate services for child health and
HIV/AIDS.

The paper proceeds as follows. Section Il describes the data used and presents an
overview of the empirical strategy used to identify the impact of PEPFAR on child
outcomes. Section Il presents the empirical specifications for the main regression
models and the event study and interrupted time series models. Section IV describes
results; Section V contextualizes findings and concludes, and Section VI provides some
policy implications.

[I: Data

Assessment of mortality in many LMICs relies on large household surveys due to a
dearth of vital registries. | use secondary data from cross-sectional household
Demographic and Health Surveys (DHS) conducted in SSA between 1995-2017 to
empirically address the causal relationship between increased ART availability and
changes in child morbidity and mortality. Funded by the US Agency for International
Development, the DHS collects nationally representative data on population, health, and
nutrition from women and men residing in 85 developing countries. The DHS uses
consistent sampling methodologies and questions, and this helps to ensure
comparability among countries and over time.'?' The sampling procedures for the DHS
comprise using a two-stage cluster sampling procedure: it starts with a stratified
sampling frame by geographic area and residence type, and then selects clusters from
each area, lists households in selected clusters, and then selects households to be
interviewed.

The surveys are representative of the population living in households, regardless of
age or sex. The only limitation is that the household need to include at least one person
who is age 15 or above. The surveys are also representative of children.

This study uses quasi-experimental methods (difference-in-difference empirical
analysis) which takes advantage of variation in exposure assignment in terms of
PEPFAR introduction that for many of the countries happened in 2004. | use 92 DHS
surveys across ten PEPFAR Focus countries (See Appendix S3: Panel A for details)-
Cote d’lvoire, Ethiopia, Kenya, Mozambique, Namibia, Nigeria, Rwanda, Tanzania,
Uganda, and Zambia, and eleven PEPFAR Non-Focus countries- Benin, Burkina Faso,
Cameroon, Gabon, Ghana, Guinea, Madagascar, Malawi, Mali, Niger, and Zimbabwe.
Selection criteria for Focus countries was not explicit but it was related to a number of
factors including HIV prevalence, government administrative capacity and commitment
to fighting HIV, willingness to partner with the US government, and availability of
implementing partners.'??

| also conduct a more restricted analysis across only HIV-positive mothers (“HIV-
positive sample”) and HIV-negative mothers (“HIV-negative sample”) that includes
surveys from only Burkina Faso, Cote d’lvoire, Cameroon, Ghana, Guinea, Kenya,
Malawi, Rwanda, and Zimbabwe (See Appendix S3: Panel B for details). The lower
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numbers of surveys in these samples are due to data availability constraints. DHS only
began administering the HIV testing module in the early 2000s, often without an ability
to link these data to the rest of the survey at early stages.

Outcomes

Using the DHS data, | examine the following outcomes:

e Orphanhood: | examine how orphanhood differs across PEPFAR Focus and Non-
Focus countries. | use household-level DHS data and examine the effect of PEPFAR
on different types or orphans (i.e., any orphan, maternal orphan, paternal orphan, or
double orphan). Details are provided in Appendix S6.

e Child and infant mortality: Mortality rates of children are purported to be one of the
single best indicators of child health in low and middle-income countries.'>® To
construct these rates, | aggregate birth history observations across the surveys
between 1995-2017 using complete fertility histories (i.e., questions on birth dates,
age, survival status) of reproductive-age women (15—49 years) to create longitudinal
records of child survival. | devise binary measures of individual mortality focused on
infant (less than 12 months) and under-five (less than 60 months) mortality. There
are 2.4 million birth observations across countries.

e Child morbidity: | use anthropometric indicators of child nutritional status from a
separate dataset collating anthropometric indices in the form of z-score data across
Focus and Non-Focus countries.? The DHS dataset only includes z-score data on
children aged 12 to 59 months who were alive at the time of the survey. These
indicators include stunting (which is a measure of longer-term malnutritional status
defined as more than 2 standard deviations (SDs) below the WHO Child Growth
Standards or CGS median of height for age); underweight (defined as more than 2
SDs below CGS median of weight for age); and wasting (which is a measure of
short-term malnutrition defined as more than 2 SDs below CGS median of weight for
height). Height-for-age, weight-for-height and weight-for-age Z-scores are calculated
using the 2006 WHO child growth standards recommended for international
settings.’?* There are approximately 350,000 observations for children with
anthropometric data (this is far fewer than for child and infant mortality because
anthropometric data is only available for living children under-5 in the household and
because these data are only measured in the year the survey is administered, unlike
the mortality data which can be obtained retrospectively across many years during
the interview).

Given that ART expansion in other contexts has been shown to increase life
expectancy and reduce adult mortality, | expect PEPFAR Focus countries to exhibit a

2 The preferred and most common way of expressing anthropometric indices is in the form of z-scores; this
approach has many advantages since z-scores can be used to estimate summary statistics (e.g., mean and standard
deviation) for the population or subpopulations.
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negative impact (i.e., greater reductions) in orphanhood than PEPFAR Non-Focus
countries. Reductions in child mortality could come about in two different ways: first,
children of HIV-positive parents are less likely to be born HIV-positive, and hence to
have a larger survival chance, while also benefiting from factors associated with
caregiver survival. Second, children of HIV-negative parents could be impacted
because of improvements in the broader health system such as better quality of care in
certain areas such as maternal health that have direct ramifications for children.

Additional Data

| also include key measures of health utilization and behavior related to the fall in
child stunting and wasting that are influenced by ART expansion and its improvements
in health facilities—this would help test if PEPFAR funds have crowded out or displaced
key health services (and made it less likely to observe impacts on child outcomes).
Existing literature has highlighted key contributors to reductions in morbidity including
increases in full immunization, improved feeding/nutrition, and uptake of maternal iron
supplements and deworming medication.'?5126 Additional social and economic factors
such as maternal employment and joint decision-making play a role in shaping child
health due to an income effect and ability to make decisions for children’s health care
utilization. Existing evidence describes the positive economic impacts of ART initiation,
primarily due to the positive labor market effects of improved health, through higher
work performance and productivity.'?’-129 Given that PEPFAR has resulted in economic
improvements in many SSA settings®?, | include maternal employment and decision-
making (as a measure of empowerment) to better assess the relationships with child
health outcomes. Details on these measures are provided in Appendix S5. One
disadvantage of using the DHS to construct these variables is that these data may be
prone to measurement error owing to recall bias of mothers recording health behaviors
and utilization.

Across a number of regressions, | include a control measuring total health spending
by country-year in thousands of 2019 purchasing power parity (PPP) to facilitate cross-
country comparisons; this is obtained via publicly-available data from the Institute of
Health Metrics and Evaluation.'®® This measure acts as a supply-side proxy for any
health spending from domestic or international sources that would contribute to a
general improvement in health care delivery (such as at health facilities).

This study was reviewed by the RAND Human Subjects Protection Committee
(#2020-N0679) and was considered exempt from full review because it was based on
an anonymous, public-use data set with no identifiable information on study participants.

Overview of Empirical Strategy

| use the data outlined above to conduct several analyses. First, | test the hypothesis
that exposure to PEPFAR (and ART expansion) influences morbidity and mortality of
children of adult respondents to the DHS survey. | examine the impact on a sample of
HIV-positive mothers on whom | expect to observe impacts given potential ART-related
increases in caregiver survival. | also examine the impact on a sample of HIV-negative
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mothers and on a population level. | use difference-in-differences (DiD) and event study
empirical strategies by estimating regression models that compare trends in outcomes
in PEPFAR-focus countries to trends in Non-Focus countries. This strategy exploits
differences in outcomes across countries induced by timing of PEPFAR funding. Other
studies examining the impact of PEPFAR on adult mortality, employment, and
abstinence have used similar methods.%%122.131 | test successive models across the
various outcomes that use a binary indicator of PEPFAR funding (denoted as Focus vs.
Non-Focus) and add individual and household-level characteristics. | include sampling
weight provided by DHS to ensure that the estimates were representative at the national
level and in pooled country analyses. For all regression analyses, | reweight
observations by a country’s population size (as opposed to simply using survey weights,
thus using the recommended standard weight de-normalization approach when
aggregating DHS survey data).’®? The total sample population was obtained from the
United Nations'®? and | calculate the annual population for missing years by using linear
interpolation across successive 5 year intervals between 1990 and 2017. More details
on the exact weight de-normalization procedures are provided in Appendix S4.

| also use an event study framework and interrupted time series (ITS) approach to
showcase different assumptions and estimation approaches. The event study shows
how the effect differs in each period very early after the introduction of PEPFAR while
the ITS assumes that the pre-PEPFAR trend continues into the post-PEPFAR period
and any deviation from the pre-PEPFAR trend is the impact of PEPFAR. All analyses
were conducted in Stata 16.

llI: Empirical Specification

The DiD approach is a quasi-experimental method that relies on the assumption that
in the absence of any PEPFAR funding, countries with the PEPFAR Focus designation
would have identical trends in the outcomes of interest as those in Non-Focus countries.
This approach can remove confounding due to fixed differences between the Non-
Focus countries in unobserved covariates that may predict the outcomes if the levels of
these unobserved confounders do not change over time. It assumes that time effects
such as any shocks are common across groups and the parallel trends assumption is
fulfilled (i.e., without the intervention, outcomes for the Focus and Non-Focus groups
would have followed parallel trajectories over time). | visually examine the parallel
trends assumption by using data from pre-PEPFAR years and observe that under-5 and
under-1 mortality rates are declining over the years prior to PEPFAR introduction in
2004 (Figure 1). Visual inspection suggests that pre-trends in mortality and morbidity
rates are not exactly parallel, which threatens the validity of a counterfactual estimated
from the “Non-Focus” group. The mortality rates and stunting rates decline in both
groups, but the decline is slower among countries in the “Focus” category (blue).
Therefore, a basic difference-in-difference estimate might underestimate the treatment
effect of the PEPFAR program.
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Because PEPFAR were introduced in some Non-Focus countries after 2004, | use a
time-varying indicator to account for this change in the model estimation. Specifically,
Cameroon started PEPFAR programming in 2011, Ghana in 2007, Malawi in 2006, and
Zimbabwe in 2006. Since treatment effects vary over time in multiple periods (because
some of these countries began PEPFAR in later years), this may change the
interpretation of the two-way fixed effects (TWFE) estimator typically used in DiD
models."* In a typical TWFE regression, countries whose treatment status does not
change over time serve as the comparison group for units whose treatment does
change over time. Due to variation of treatment timing, some comparisons across these
estimators would include newly treated units relative to already treated units.® Handling
multiple treatment periods in DiD design (via this type of rollout design) is an active area
of research but in this analysis, | attempt to account for this and also differential pre-
trends by accounting for pre-trends as shown in the linear probability specification below
(Equation 1).135.136

Yit =B, + BPPPEPFARj: + aYear  Focus; + A, Year + & Country, + A Zit + gjt 1
j

where Y are the child outcome variables set to 1 if a child i (under 5 or under 1)
from country j in year t died, or was stunted or suffered from wasting, and 0 otherwise.
The PEPFAR): variable was a time-varying indicator for whether a child i (under 5 or

under 1) lived in country j in year t when PEPFAR was in effect. 8” is our causal
estimate of interest and represents how the outcome changes in a PEPFAR Focus
country if parallel trends hold and there are no unanticipated shocks. The expression

a Year * Focus; represents the interaction of time and treatment which adjusts for pre-
trends, summed over all t years. It is highly recommended to confirm that the main
conclusions from DiD studies are not sensitive to pre-trend differences, even if | cannot
reject parallel pre-trends.'®” The treatment variable in this expression equals 1 if the
country was a PEPFAR focus country regardless of when the program began (i.e. this
indicator is not time-varying). The terms 3, 1, Year, and 5,- Country, represent year fixed

effects (accounting for secular trends in outcomes) and country fixed effects (for
underlying baseline characteristics or differences between countries that may have
affected timing of PEPFAR funding), respectively. The year fixed effects represent the
trend in the control group for all periods. Zjtis a vector of descriptive characteristics
depending on the study sample and may include sex of the child, mother’s literacy,
health behaviors (exclusive breastfeeding and receipt of all basic child vaccines), urban
setting, wealth index, and total health spending in 2019 PPP. Additional controls used
for child morbidity outcomes include receipt of child vitamin A and iron supplements,
and maternal body mass index since these are well-established proximal determinants
of child malnutrition.’?® Standard errors are clustered at the country level as this allows
for unexplained variation in the outcomes to be correlated within a country, and it is
standard practice in program evaluations to cluster standard errors at the level at which

3 Essentially, some of the DiD estimators would use units treated at a particular time as the treatment group

and never-treated units as a control group (which is a normal DiD TWFE approach), while other estimators would use
units treated at two different times, with later-treated groups (such as Malawi) being used as a

control before treatment begins in 2006, and the earlier-treated group being used as control after its treatment begins
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a program is implemented. All regressions are weighted by each country’s contribution
to the total sample population. This model is run for the entire study sample as well as a
more restricted sample of HIV-positive mothers. Details on the variables and models
used as well as the weighting procedures are described in Appendix S4.

Event Study

| use an event study specification with leads and lags of the treatment to estimate
how the effect differs in each period very early after the introduction of PEPFAR. This
helps test the pre-intervention trends to see how they differ. Since there is variation in
treatment timing (or time-varying confounding), the event study needs to account for the
varying time periods when measuring differences in levels of outcomes between Focus
and Non-focus countries.

The time period for treated units varies based on how many years have passed after
the intervention, and this will vary in different treated units (and as a result, the control
group varies for different treated countries in different years). To counteract this, | center
the time units around the start year of PEPFAR for all treated countries as shown by T,
in the equation below (and | set this parameter to zero for all control countries).36:138 |
also investigate the validity of the parallel trends by ensuring they are not sensitive to
pre-trend differences as has been indicated in recent methodological literature.” This
involves running the model with differential linear pre-trends and each post-intervention
time period as a dummy.

Yije=B,+ X¢ 0; Tt + Xt A Year, + é}Countryj + € [2]

In this equation, Yj: represents the outcome variables set to 1 if a child j (under 5 or
under 1) from country j in year t died, or was stunted, underweight, or suffered from
wasting, and 0 otherwise. The expression ¥, 6, T, represents the centered indicator
across all years and the coefficient 6, is the set of treatment effects t years before/after
the introduction of PEPFAR.

The expression ¥; A, Year, represents time fixed effects and ¢, Country]. represents

country fixed effects for underlying baseline characteristics or differences between
countries that may have affected timing of PEPFAR funding. The colinear treatment
term is not included separately.

Interrupted Time Series (ITS)

In the ITS models, the program impacts are evaluated by looking at whether the
treatment group deviates from its baseline trend .'3%-'4' By comparison, the DiD design
is a simplification of the ITS design — it evaluates the impact of a program by looking at
whether the treatment group deviates from its baseline mean by a greater amount than
the comparison group. | use the equation below

Yie= By+ B Ziiti+B,t+ & Country, + €, [3]
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The expression Y}, t; accounts for the different dummy variables for each post-
PEPFAR time period for nonparametric regression, and g, is the slope after the
intervention with the coefficients representing the difference between the actual and the
predicted trend based on the pre-PEPFAR slope, and .t is the centered indicator

across all years.

[V: Results

Table 1 shows descriptive statistics from prior to the introduction of PEPFAR and
indicates that levels of observable characteristics were similar across Focus and Non-
Focus countries prior to the introduction of PEFPAR in 2004 with few exceptions (e.g.,
HIV prevalence, ART coverage, wasting rates). However, the groups seem relatively
similar, suggesting that Non-Focus countries make a valid comparison. To account for
slightly different trends of outcomes as shown in Figure 1, | control for pre-trends in the
regression models. In Figure 2, | show the trends in orphanhood across Focus and Non-
Focus countries which also seem to diverge so | control for these pre-trends in
regression models as well.

Focus countries received larger amount of HIV funds from other sources (including
domestic public and private sources, as well as bilateral and multilateral donors), as
shown in Figure S1a which uses data from UNAIDS to show the funding trajectory for
HIV funds globally. Figures S1b-d use publicly-available financial data from the
PEPFAR Dashboards Website "% to graphically show the trends in funds provided in
Focus countries for HIV-related care (including ART) as well as non-HIV care. These
funds include planned allocations to countries receiving PEPFAR funding in areas such
as prevention, care, treatment, management and operations, and governance and
systems.

Impacts on child health outcomes

PEPFAR may affect morbidity and mortality for children of HIV-positive parents
through its effects on orphanhood and parent survival. Evidence has shown that ART
can reduce HIV-related adult morbidity and mortality, allowing caretakers to remain
healthy and economically active, and lead to improved children’s well-being via
schooling or morbidity.'%® After adjusting for pre-trends (owing to differential trends in
orphanhood, per Figure 2), results indicate that PEPFAR Focus countries were 34%
less likely to have children who were any orphans, and 35% and 26% less likely to have
a paternal and maternal orphan, respectively (Panel B, Table 2). However, the overall
number of children affected by this is small because the results indicate that only ~2%
of the children in this sample were impacted by orphanhood in general. The reductions
in orphanhood for this population are statistically significant and match with evidence
from literature suggesting that interventions such as increased scale-up of ART targeted
to female PLWH were targeted to reduce the number of orphans.'® It is still likely that in
this small sample of children that would otherwise have become orphans, there are

74



additional benefits to children because of increased caregiver survivorship in PEPFAR
Focus countries.

The results in Table 3-5 show the difference-in-difference impacts of the PEPFAR
program on child health outcomes among the HIV-positive, HIV-negative, and full
samples of respondents. All regressions include country and year fixed effects, and
control for household-level characteristics and total health spending. For countries in the
PEPFAR group, there is an additional effect the size of which is shown in the row
labeled “PEPFAR Focus Country”.

After controlling for the pre-trends prior to introduction of the program in the sample
of HIV-positive mothers, | do not find evidence of reductions in child mortality or
morbidity (Table 3). | observe higher rates of stunting and wasting, but they were not
always significant in all specifications. In this sample, | do not observe changes in health
behaviors or utilization as | had expected PEPFAR Focus countries to have improved
rates of vaccination and child nutrition practices, as well as higher maternal health
utilization. One important factor to note in this sample is that | only had access to HIV
data across fewer years, and | dropped countries with missing observations prior to the
introduction of PEPFAR so that the composition of countries was not changing from the
pre-PEPFAR to post-PEPFAR periods. This resulted in a sample size of 14,897 for the
child mortality outcomes (in fact among PEPFAR Focus countries including those
starting treatment later, only 7 had pre-PEPFAR HIV data available as shown in
Appendix S3: Panel B). | also assess the impact of PEPFAR on these outcomes among
a larger sample of HIV-negative mothers but do not find evidence of reductions in child
mortality or morbidity (Table 4). Lack of effects among this sample suggest there are
limited broader benefits to ART expansion for those not affected by HIV.

Similarly in the full sample (Table 5), | find no reduction in mortality rates—PEPFAR
Focus countries had, on average, 8% fewer under-1 deaths (5.1 fewer deaths relatives
to the mean of the Non-Focus group of 64.4 deaths per 1000 live births) and 0.5%
higher under-5 deaths per 1000 live births than “Non-focus” countries deaths (0.5 higher
deaths relatives to the mean of the Non-Focus group of 101.4 deaths per 1000 live
births), but these differences are not statistically significant. | also find no reduction in
child stunting or wasting, and in only two regression specifications do | observe that
PEPFAR was associated with a statistically significant 20% increase in stunting (an
increase of 7 percentage points off of the mean in the “Non-Focus” group), and a
statistically significant 42% reduction in wasting (a reduction of 4 percentage points off
of the mean in the “Non-Focus” group). However, these changes in stunting and
wasting are imprecise (because the 95% confidence interval includes little to no effect
for each). It is therefore possible there was no effect, and | cannot conclusively state
that PEPFAR impacts either child morbidity or mortality in Focus countries.

A potential reason for a null effect in child mortality is that PEPFAR may have
crowded out other key child health services. | examine the effect of PEPFAR on several
mechanisms that could influence child outcomes (Tables 6 and 7 for the HIV-positive
and full sample, respectively). These include full immunizations, maternal iron
supplementation, use of deworming medication, exclusive breastfeeding, maternal
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employment, and joint decision-making in the household. | use a linear probability
model specification (same as for the main models in Tables 3-5) to examine the impact
of being in a PEPFAR Focus country on different channels of impact. The coefficients
are to be interpreted as the change in probability (or percent changes) of the outcome
because of being in a PEPFAR Focus country. | show results with and without pre-
intervention trends (Panel A and B), and in panel C exclude the controls for total health
spending. From Panel B in Table 5, women in PEPFAR countries experienced a roughly
12% significant increase in employment. From Panels A and B in Table 6, the results
indicate that women in PEPFAR Focus countries experienced a roughly 4 percentage
point increase (or roughly 12% increase) in self-reported joint decision-making in the
household and this association is statistically significant at the 5% level. Furthermore,
they also experience higher rates of immunizations, maternal iron supplementation, use
of deworming medication, exclusive breastfeeding, and maternal employment than their
Non-Focus counterparts. But | cannot reject a null effect for these health-related
interventions. It is plausible that disease-specific funding may distort health provider
incentives towards delivery of these services. Excluding the spending controls in Panel
C, | see that PEPFAR countries had lower rates of maternal iron supplementation,
deworming medication rates, and exclusive breastfeeding.

Event study analysis

The event study helps to understand and identify the period where the impact may
be lower or higher. It also helps to test the assumption of parallel trends. Absent the
PEPFAR programs, outcomes variables of interest in “Focus” and “Non-Focus”
countries should have identical counterfactual trends over time. This assumption is not
directly testable, but | can compare trends in outcomes across the two groups of
countries and this comparison offers support for the identifying approach.

Figure 3 shows the effect of the policy in each period before and after PEPFAR,
using the model described in Equation 2. Each coefficient represents the difference-in-
difference estimate (the difference in outcome between PEPFAR Focus and Non-focus
countries relative to the year prior to implementation). If the coefficients prior to 2003
are close to zero (or crossing the horizontal line) and statistically indistinguishable from
0, this suggests that trends were parallel and not diverging. The regression model also
accounts for country and year fixed effects. After the 2003 mark, the coefficients diverge
very slightly and barely become statistically significant over the years although with a
slightly upward trend in U5 mortality rates. The event study figures for stunting and
wasting indicate that the coefficients are close to zero in the pre-periods which suggests
that the trends are parallel although for stunting, they are parallel only in more recent
years before PEPFAR. The evidence from the event study is consistent with the results
presented in Table 5 (i.e., a null effect among the child mortality rates, and a slight
increase in stunting rates, and a decrease in wasting rates).

Interrupted Time Series (ITS)

The ITS graphs in Figures 4-7 show the deviation from the pre-intervention trend
before and after the introduction of PEPFAR and the predicted impact in the absence of
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the intervention across the different outcomes. | supplement this with ITS graphs using
a non-parametric estimator for the post PEPFAR period using linear trend for the pre-
PEPFAR period and dummy variables for each post-PEPFAR period. Each coefficient in
these graphs shows the deviation from the level predicted by the pre-PEPFAR linear
time trend. These graphs indicate that there was a reduction in the U1 mortality rates as
well as an increase in stunting and reduction in wasting rates in the periods after
PEPFAR relative to what the pre-PEPFAR trend would have predicted. To interpret this
as causal, | must assume that the linear trend from the pre-PEPFAR period would have
continued the same trajectory.

V: Discussion

This study evaluated the impact of PEPFAR funding on child morbidity and mortality
using household-level data across countries in SSA between 1995-2017. It is part of a
growing literature examining the impact of PEPFAR’s investments on population
health.118.131.143-145 | found that orphanhood changed differently in PEPFAR Focus
countries compared to PEPFAR Non-Focus countries, indicating that more adult
caregivers were surviving in PEPFAR Focus countries. Given this, | would expect fewer
adverse effects in children as measured by morbidity or mortality, but | found no
changes in infant and child mortality or morbidity among a sample of children born to
either HIV-positive or HIV-negative parents. | also observe no changes on a population
level even though | observed a large statistically significant increase in stunting and a
reduction in wasting rates among children in PEPFAR countries. However, the changes
in stunting and wasting are imprecise (because the 95% confidence interval includes
little to no effect for each). It is therefore possible there was no effect, and | cannot
conclusively state the impact of PEPFAR on either child morbidity or mortality in Focus
countries. | tested channels of impact since lack of observed treatment effects could be
because of the insufficient impact on specific health behaviors.

The overall results from this study suggest that PEPFAR’s investment in ART led to
no population-level changes in mortality or even in samples of HIV-positive or HIV-
negative parents. | would expect strongest effects in children of HIV-positive mothers,
but a vast majority of children in the sample do not have HIV-positive parents. The small
sample size could be underpowered to detect a significant effect. Even though | observe
increased rates of orphanhood in PEPFAR Focus countries, my findings of null impacts
on child morbidity outcomes are consistent with literature stating that among various
settings in SSA, there was no association between orphanhood and nutritional status.'?°
To better understand the lack of impacts of PEPFAR on the child morbidity and mortality
outcomes on a population level, it is worth examining the specific mechanisms that can
be difficult to isolate because of the various interconnected determinants of child
mortality and morbidity. In this study, | observe that increased stunting rates are not
being driven by any of the measured channels of impact (because PEPFAR Focus
countries do not have higher rates of these channels of impact, as shown in Tables 5,
6), indicating there may be unmeasured factors contributing to this change. Stunting in
particular is challenging to reduce on an aggregate level—a review found that only 14
programs over 25 years in LMICs had success in reducing stunting, and only 4 of these
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were in SSA, including a program from Malawi that incorporated community-based
micronutrient education and counseling and included HIV testing and referrals.'
Studies have found lowered rates of stunting in settings with increases in coverage of
child immunization, deworming medication and maternal iron supplementation.'?® In
fact, programs that successfully reduced stunting included a combination of
components such as nutrition education and counseling, immunization, WASH, and
growth monitoring, and just one particular intervention could not successfully achieve
consistent reduction in stunting.'46

Observed lack of impact on key mechanisms such as vaccination and exclusive
breastfeeding (Table 5 and 6) indicate that PEPFAR countries did not have lower rates
of key health services, but | cannot reject this hypothesis either. These results concur
with findings in other literature that there may be some possible crowd out of essential
health services for children in PEPFAR Focus countries. These studies reported that
PEPFAR investments were associated with declines in service volumes in non-HIV care
(especially outpatient care for young children, in facility deliveries etc.). A study in
Zambia found increased child mortality after the introduction of PMTCT, caused by
distorted health provider incentives towards the delivery of certain health services.''?

This study investigates the immediate and long-term impact of large-scale ART
scale-up in multiple settings in SSA on young infants. It assesses how these changes in
child morbidity or mortality take place since they can influence the well-being and
nutritional status of children. | examine channels of impact in areas focused on access
to health services (including receipt of adequate maternal iron supplementation during
pregnancy), social or economic influences (such as employment, and maternal
empowerment or decision-making), and underlying biological and behavioral influences
(such as immunization and feeding). | adjust for pre-trends due to differential treatment
timing across countries and present different sets of analyses such as event study and
interrupted time series examining the trends. In addition to the use of rich longer-term
data from the DHS in this study, additional strengths include the fact that | use data
such as total health spending from external sources to separate out the ART effect from
general improvement in health facilities. Parallel efforts to improve health facilities and
delivery of services may also be driving the impact observed on population level
outcomes and adding this as a control measure in our regressions allows for a supply
side proxy of health improvements. However, there may be negative spillovers to the
non-HIV health sector that have not been able to document (such as poaching of health
personnel/providers). These spillovers can also dilute the effect of PEPFAR and lead to
us finding little to no effect on observed outcomes.

Despite these strengths, this study has several limitations. | do not examine
heterogeneity in funding within countries—there may be districts with high or low
PEPFAR investment that differ in terms of the impact on child outcomes. Evidence from
Uganda showed that high ART investment districts in Uganda had 11% fewer outpatient
visits for children under 4 compared to low ART investment districts.’#” There are also
some limitations is using the DHS data for this type of analysis — importantly, | cannot
identify children in the sample whose primary cause of death is HIV/AIDS, and this
sample limits generalizability. The sample size of HIV-positive mothers is small due to
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limited HIV data available from all DHS surveys. Children with anthropometric measures
may not be representative of all children in a birth cohort since | only measure
characteristics of those children who survived in this sample. This may be more of a
problem if mortality differences between cohorts are large (and | assume they are not
given many have similar health trajectories). | do not include contextual factors that may
be important in shaping health behaviors that ultimately affect health outcomes e.g., | do
not assess children at risk of malnutrition or assess risky health behaviors as these may
affect the relationships between uptake of ART and improvements in morbidity and
mortality. Some of the control variables in the adjusted models may be associated with
one another (this type of multicollinearity may increase the standard errors and change
significance levels), and finally, DHS self-reported data such as breastfeeding history,
immunization coverage etc. is likely prone to measurement error. While | use country
fixed effects to control for time-invariant differences between countries and year fixed
effects for allow for underlying time trends (on top of the differing pre-trends), there
could be missing time-varying characteristics if these affected Focus and Non-Focus
countries in different ways. | may also be unable to detect an effect as PEPFAR was not
designed to affect population-level changes in this way. In fact, strong predictors of
wasting and stunting rates have been wealth, low maternal body mass index, low
maternal education, and short maternal height.'8 It is possible that the distal and more
long-term effects after introduction of PEPFAR can lead to any changes | seek to
observe and it is worth monitoring these over a longer-term to examine changes in
morbidity.

VI: Policy Implications

From a policy perspective, this paper examined the role of international aid on
broader health priorities and can be seen as a step in better understanding the broader
impact of aid programs. This study did not find any associated improvements in child
morbidity or mortality in countries receiving PEPFAR support despite finding
significantly higher rates of orphanhood in PEPFAR Focus countries. This finding
remains true across different sets of samples: children of HIV-positive mothers (for
whom | expect the strongest effects from PEPFAR), children of HIV-negative mothers
(for whom | expect smaller effects since these are largely from spillovers due to health
system improvements or changes in health behavior), and the overall full sample of
children. Given the lower rates of orphanhood in PEPFAR Focus countries, additional
support could be provided to support the health and education of surviving caregivers’
children. This kind of support can go beyond existing programs targeted to orphans and
vulnerable children in these countries. This policy implication is in line with the proposed
approach to emphasize non-HIV services part of the new PEPFAR 3.0 approach as well
as the next PEPFAR Strategy: Vision 2025 which outlines the need to sustain HIV gains
and build on HIV service delivery platforms to support general and non-HIV health
improvements.'#° This includes general improvements in health service delivery as well
as a greater focus on supporting HIV treatment and non-HIV services for children.' As
PEPFAR expands its geographic footprint and service mix (focusing on care,
prevention, and governance, management, and operations), key questions remain on
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how it should expand its services while continuing to scale up HIV interventions, while
also balancing this with whether it has a mandate to do so through Congress.

Evidence from other studies seems to suggest the value of expanding PEPFAR
programs such as PMTCT that provide a series of interventions including treatment and
counseling to mothers that are critical to the survival of children.'®" While our study does
not provide conclusive evidence of the broader impact of PEPFAR on child morbidity
and mortality, policymakers should seek to understand the implications of PEPFAR
support especially since understanding the broader benefits of health investments can
be useful in examining the cost-benefit of large programs. This information should also
be viewed in the context of how PEPFAR’s role in the HIV response is now considered,
moving beyond an emergency program to one of the largest in the US’s global health
portfolios. Understanding PEPFAR’s efforts alongside those of other global health
programs in reaching HIV and non-HIV targets is key to better meet the needs of
vulnerable populations, both those directly and indirectly affected by HIV.

80



Acknowledgements

| thank session attendees at ASHEcon 2021 and iHEA 2021 for providing valuable
feedback on a preliminary version of this paper in June and July 2021. | also extend
gratitude to Dr. Zachary Wagner (RAND) for providing invaluable advice and guiding me
in this paper, and to Dr. Sebastian Linnemayr (RAND) and Dr. Gil Shapira (World Bank)
for reviewing and providing feedback on an earlier draft. | would also like to
acknowledge the Pardee Dissertation Award for Global Human Progress (Pardee
RAND Graduate School) for its generous support.

81



Tables: Chapter 3

Table 1: Descriptive Statistics in pre-PEPFAR period

PEPFAR Focus PEPFAR Non-focus
countries countries
GDP (US$ millions)* 17,352 5,580
GDP per capita (US$) 488.90 489.51
Prevalence of HIV among adults aged 8.01 (6.94-9.29) 5.93 (5.07-6.77)
1549 (%)°
Life expectancy at birth (years)
Male 48.4 51.2
Female 51.9 53.6
Fertility rate, (total births per woman) 5.61 5.64
Age dependency ratio, young (% of 86.3 86.5
working-age population)
U5 mortality rate (per 1000 live births)® 127.8 135.1
Antiretroviral therapy coverage (% of 45% 25%
people living with HIV)
Urban Residence’ 23% 19%
Mortality (per 1000 live births)
Neonatal Mortality Rate (<0 mo) 34.3 341
Infant Mortality Rate (0-11 mo) 711 72.5
U5 Mortality rate (0-59 mo) 111.9 119.0
Child morbidity (%)®
Stunting (HFA less than 2 SD) 42.6 411
Wasting (WFH less than 2 SD) 6.9 18.0
Underweight (WFA less than 2 SD) 19.8 29.2

Note: Authors’ analysis of data from the following sources: World Bank available from http://data.worldbank.org/;
DHS; WHO available from https://apps.who.int/gho/data/view.main.22500?lang=en_; WDI available from
http://datatopics.worldbank.org/world-development-indicators/themes/people.html

4 WDI data are averaged across 2002-2003 prior to the 2004 roll-out of PEPFAR in the focus countries, obtained from
http://datatopics.worldbank.org/world-development-indicators/themes/people.html; South Africa was removed

5 WHO data (no disaggregated UNAIDS data) https://apps.who.int/gho/data/view.main.22500?lang=en
6 U5 MR using data from World Bank differs from U5 MR using DHS data by ~ 15%
7 DHS birth recode data, used survey weights not country population

8 Qutcomes assessed using 2003 DHS child recode data from IPUMS incorporating WHO-standardized
Height/Weight data, country sample weights applied; 60% of observations in 2003 are from focus countries
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Table 2: Orphanhood and PEPFAR

Panel A: No pre-intervention trends

(1) 2) 3) (4)
Variables Any orphan Paternal Maternal Both orphan
orphan orphan

PEPFAR Focus Country -0.0197*** -0.0156*** -0.00514*** -0.00112

(0.00433) (0.00370) (0.00147) (0.000741)
Observations 460,371 460,371 460,371 460,371
R-squared 0.011 0.009 0.004 0.002
Controls Yes Yes Yes Yes
Pre-intervention trends No No No No
PEPFAR Non-Focus Countries mean 0.0740 0.0555 0.0264 0.00792

Only includes observations with child birth year between 1994-2017; regressions are weighted based on standard weight de-normalization using each country’s contribution to
the total sample population; country-level clustered standard errors in parentheses; controls include rural/urban status, age, and total health spending in 2019 PPP; Country and

year fixed effects are included; *** p<0.01, ** p<0.05, * p<0.1

Panel B: With pre-intervention trends

(1) (2) 3) (4)
Variables Any orphan Paternal Maternal Both orphan
orphan orphan

PEPFAR Focus Country -0.0239*** -0.0195** -0.00678*** -0.00242**

(0.00836) (0.00744) (0.00226) (0.00114)
Observations 460,371 460,371 460,371 460,371
R-squared 0.011 0.009 0.004 0.003
Controls Yes Yes Yes Yes
Pre-intervention trends Yes Yes Yes Yes
PEPFAR Non-Focus Countries mean 0.0740 0.0555 0.0264 0.00792

Only includes observations with child birth year between 1994-2017; model adjusts for pre-intervention trends; regressions are weighted based on standard weight de-
normalization using each country’s contribution to the total sample population; country-level clustered standard errors in parentheses; controls include rural/urban status, age,
and total health spending in 2019 PPP; Country and year fixed effects are included; *** p<0.01, ** p<0.05, * p<0.1
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Table 3: Difference-in-Difference estimates between PEPFAR Focus and Non-Focus countries (HIV-positive sample)

Panel A: Child Mortality outcomes

(1) (2) (3) (4) (5) (6) (7) (8)
U1 Mortality U5 Mortality

PEPFAR Focus Country 4.627 23.85 -3.144 39.83 16.20 20.85 4.858 43.48
(15.66) (47.98) (28.01) (52.73) (22.89) (49.57) (24.06) (56.03)
Observations 14,897 14,897 14,068 14,068 14,897 14,897 14,068 14,068
R-squared 0.015 0.015 0.046 0.047 0.018 0.018 0.066 0.067

Pre-intervention trends No Yes No Yes No Yes No Yes

Controls No No Yes Yes No No Yes Yes

PEPFAR Non-Focus Countries 86.74 86.74 86.74 86.74 138 138 138 138

mean
Difference-in-difference regressions are modified 2WFE models with time-varying indicator as per Equation 1. Only 9 countries have HIV and U1 and U5 mortality data. Models 2, 4, 6, 8 are also
adjusted for pre-intervention trends; regressions are weighted based on standard weight de-normalization using each country’s contribution to the total sample population, country-level clustered
standard errors are in parentheses. Sample size differences across columns with controls due to some observations missing controls. Controls include child sex, mother’s literacy, household wealth,
urban/rural region, female maternal report of exclusive breastfeeding and receipt of all basic vaccines by child, and total health spending in terms of 2019 purchasing power parity (PPP). Country

and Year fixed effects included across all models; *** p<0.01, ** p<0.05, * p<0.1

Panel B: Child Morbidity Outcomes

(1) (2) (3) (4) () (6) (7) (8)
Stunting Wasting
PEPFAR Focus * ek >k
Country 0.0488 0.0248 0.0680 0.0621 0.0779 0.114 0.0280 0.0354
(0.0265) (0.0252) (0.0346) (0.0609) (0.0184) (0.0209) (0.0159) (0.0199)
Observations 3,622 3,622 3,622 3,622 3,616 3,616 3,616 3,616
R-squared 0.033 0.033 0.067 0.067 0.041 0.042 0.065 0.065
Pre-intervention trends No Yes No Yes No Yes No Yes
Controls No No Yes Yes No No Yes Yes
PEPFAR Non-Focus 0.271 0.271 0.271 0.271 0.0485 0.0485 0.0485 0.0485

Countries mean
Difference-in-difference regressions are modified 2WFE models with time-varying indicator as per Equation 1. Only 9 countries have relevant HIV and morbidity data. Models 2, 4, 6, 8 are also
adjusted for pre-intervention trends; regressions are weighted based on standard weight de-normalization using each country’s contribution to the total sample population, country-level clustered
standard errors are in parentheses. Stunted and Wasted take a value of 1 if height for age and weight for height respectively are more than 2 SDs below the WHO Child Growth Standards median.
Sample size differences across columns with controls due to some observations missing controls. Controls include wealth, urban/rural region, total health spending in terms of 2019 PPP, iron
supplement and vitamin A supplement for children, mother’s education, low maternal body mass index BMI (lower than 18.5 kg/m?). Country and Year fixed effects included across all models;

p<0.01, ** p<0.05, * p<0.1

*kk
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Table 4: Difference-in-Difference estimates between PEPFAR Focus and Non-Focus countries (HIV-negative sample)

Panel A: Child Mortality outcomes

(1) (2) (3) (4) (5) (6) (7) (8)
U1 Mortality U5 Mortality
PEPFAR Focus Country 12.61 6.140 23.79 25.59 15.70 -1.109 31.90 27.98
(8.537) (14.04) (14.47) (22.32) (16.00) (21.76) (21.40) (31.47)
Observations 178,09 178,09 169,96 169,96 178,09 178,09 169,96 169,96
1 1 4 4 1 1 4 4
R-squared 0.005 0.006 0.025 0.025 0.015 0.016 0.044 0.044
Pre-intervention trends No Yes No Yes No Yes No Yes
Controls No No Yes Yes No No Yes Yes
PEPFAR Non-Focus Countries 47.67 47.67 47.67 47.67 77.24 77.24 77.24 77.24

mean
Difference-in-difference regressions are modified 2WFE models with time-varying indicator as per Equation 1. Only 9 countries have HIV and U1 and U5 mortality data. Models 2, 4, 6, 8 are
also adjusted for pre-intervention trends; regressions are weighted based on standard weight de-normalization using each country’s contribution to the total sample population, country-level
clustered standard errors are in parentheses. Sample size differences across columns with controls due to some observations missing controls. Controls include child sex, mother’s literacy,
household wealth, urban/rural region, female maternal report of exclusive breastfeeding and receipt of all basic vaccines by child, and total health spending in terms of 2019 purchasing power
parity (PPP). Country and Year fixed effects included across all models; *** p<0.01, ** p<0.05, * p<0.1

Panel B: Child Morbidity Outcomes

(1) (2) (3) (4) (5) (6) (7) (8)
Stunting Wasting
PEPFAR Focus Country 0.00665 0 009;7 0.0212 0.00291 0.00894 0.0530** 0.0399 0.0752**
(0.0124) (0.0210) (0.0340) (0.0411) (0.0276) (0.0200) (0.0283) (0.0230)
Observations 53,457 53,457 53,457 53,457 53,426 53,426 53,426 53,426
R-squared 0.051 0.051 0.075 0.075 0.031 0.033 0.041 0.043
Pre-intervention trends No Yes No Yes No Yes No Yes
Controls No No Yes Yes No No Yes Yes
PEPFAR Non-Focus 0.295 0.295 0.295 0.295 0.0605 0.0605 0.0605 0.0605

Countries mean
Difference-in-difference regressions are modified 2WFE models with time-varying indicator as per Equation 1. Only 9 countries have relevant HIV and morbidity data. Models 2, 4, 6, 8 are also
adjusted for pre-intervention trends; regressions are weighted based on standard weight de-normalization using each country’s contribution to the total sample population, country-level clustered
standard errors are in parentheses. Stunted and Wasted take a value of 1 if height for age and weight for height respectively are more than 2 SDs below the WHO Child Growth Standards median.
Sample size differences across columns with controls due to some observations missing controls. Controls include wealth, urban/rural region, total health spending in terms of 2019 PPP, iron
supplement and vitamin A supplement for children, mother’s education, low maternal body mass index BMI (lower than 18.5 kg/m?). Country and Year fixed effects included across all models;

p<0.01, ** p<0.05, * p<0.1

*kk
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Table 5: Difference-in-Difference estimates between PEPFAR Focus and Non-Focus countries (overall sample)

Panel A: Child Mortality outcomes

(1) (2) (3) (4) (5) (6) (7) (8)
U1 Mortality U5 Mortality

PEPFAR Focus Country -5.119 -6.990 -3.019 -5.117 -1.559 -4.373 3.171 0.534
(5.599) (6.160) (6.335) (6.881) (10.62) (11.40) (11.79) (12.93)
Observations 1,727,7 1,727,7 1,578,4 1,578,4 1,727,7 1,727,7 1,578,4 1,578,4

46 46 59 59 46 59 59

R-squared 0.006 0.006 0.018 0.018 0.018 0.018 0.039 0.039

Pre-intervention trends No Yes No Yes No Yes No Yes

Controls No No Yes Yes No No Yes Yes
PEPFAR Non-Focus 64.43 64.43 64.43 64.43 101.4 101.4 101.4 101.4

Countries mean

Difference-in-difference regressions are modified 2WFE models with time-varying indicator as per Equation 1. Models 2, 4, 6, 8 are also adjusted for pre-intervention trends; regressions are
weighted based on standard weight de-normalization using each country’s contribution to the total sample population, country-level clustered standard errors are in parentheses. Sample
size differences across columns with controls due to some observations missing controls. Controls include child sex, mother’s literacy, household wealth, urban/rural region, female
maternal report of exclusive breastfeeding and receipt of all basic vaccines by child, and total health spending in terms of 2019 purchasing power parity (PPP). Country and Year fixed

effects included across all models; *** p<0.01, ** p<0.05, * p<0.1

Panel B: Child Morbidity Outcomes

(1) (2) (3) (4) (5) (6) (7) (8)
Stunting Wasting
PEPFAR Focus Country 0.0320 0.0559* 0.0361 0.0668* -0.0144 | 0.00693 -0.0356  0.0409*
(0.0379) (0.0302) (0.0419) (0.0368) (0.0176) (0.0188) (0.0224) (0.0221)
Observations 324 658 324 658 320,390 320,390 324,595 324,595 320,327 320,327
R-squared 0.028 0.028 0.066 0.067 0.030 0.030 0.044 0.044
Pre-intervention trends No Yes No Yes No Yes No Yes
Controls No No Yes Yes No No Yes Yes
PEPFAR Non-Focus Countries 0.340 0.340 0.340 0.340 0.102 0.102 0.102 0.102

mean

Difference-in-difference regressions are modified 2WFE models with time-varying indicator as per Equation 1. Models 2, 4, 6, 8 are also adjusted for pre-intervention trends; regressions are weighted
based on standard weight de-normalization using each country’s contribution to the total sample population, country-level clustered standard errors are in parentheses. Stunted and Wasted take a

value of 1 if height for age and weight for height respectively are more than 2 SDs below the WHO Child Growth Standards median. Sample size differences across columns with controls due to some
observations missing controls. Controls include wealth, urban/rural region, total health spending in terms of 2019 PPP, iron supplement and vitamin A supplement for children, mother’s education, low

maternal body mass index BMI (lower than 18.5 kg/m?). Country and Year fixed effects included across all models; *** p<0.01, ** p<0.05, * p<0.1
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Table 6: Plausible Channels of Impact (HIV-positive sample)

Panel A: No pre-intervention trends

(1) (2) (3) (4) (5) (6)
All Maternal iron Deworming Exclusive Decision-
VARIABLES vaccines supplementation medication breastfeeding Employment making
of mother
PEPFAR Focus .
Country -0.0918 -0.0673 -0.159 0.0383 0.0146 0.0380
(0.107) (0.107) (0.113) (0.0227) (0.0151) (0.0174)
Observations 14,068 14,068 14,068 14,068 14,068 9,508
R-squared 0.164 0.300 0.174 0.112 0.124 0.255
Controls Yes Yes Yes Yes Yes Yes
Pre-intervention
trends No No No No No No
PEPFAR Non-
Focus Countries 0.0615 0.122 0.117 0.0258 0.612 0.511
mean

Regressions are weighted based on standard weight de-normalization using each country’s contribution to the total sample population. Country-level clustered standard
errors are in parentheses, controls include child sex, mother’s literacy, household wealth, urban/rural region, and total health spending by country-year in terms of 2019
purchasing power parity (PPP); country and year fixed effects are included, *** p<0.01, ** p<0.05, * p<0.1

Panel B: With pre-intervention trends

(1) (2) (3) (4) (5) (6)
All Maternal iron Deworming Exclusive Decision-
VARIABLES vaccines supplementation medication breastfeeding Employment making
of mother
PEPFAR Focus %
Country -0.0917 0.124 -0.105 0.0305 0.0708 0.0524
(0.108) (0.121) (0.141) (0.0276) (0.0299) (0.0299)
Observations 14,068 14,068 14,068 14,068 14,068 9,508
R-squared 0.164 0.316 0.178 0.112 0.124 0.256
Controls Yes Yes Yes Yes Yes Yes
Pre-intervention
trends Yes Yes Yes Yes Yes Yes
PEPFAR Non-
Focus Countries 0.0615 0.122 0.117 0.0258 0.612 0.511
mean
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Regressions are weighted based on standard weight de-normalization using each country’s contribution to the total sample population. Only 15 countries have relevant HIV
and mechanisms data. Country-level clustered standard errors in parentheses, controls include child sex, mother’s literacy, household wealth, urban/rural region, and total
health spending by country-year in terms of 2019 purchasing power parity (PPP); country and year fixed effects are included, *** p<0.01, ** p<0.05, * p<0.1

Panel C: Without total spending control

(1) (2) (3) (4) (5) (6)
All Maternal iron Deworming Exclusive Decision-
VARIABLES vaccines supplementation medication breastfeeding Employment making
of mother
PEPFAR Focus . .
Country -0.0953 0.133 -0.0803 0.0366 0.0611 0.0820
(0.110) (0.121) (0.137) (0.0177) (0.0395) (0.0361)
Observations 14,897 14,897 14,897 14,897 14,897 9,985
R-squared 0.169 0.320 0.172 0.111 0.122 0.256
Controls Yes Yes Yes Yes Yes Yes
Pre-intervention
trends Yes Yes Yes Yes Yes Yes
PEPFAR Non-
Focus Countries 0.0615 0.122 0.117 0.0258 0.612 0.511
mean

Regressions are weighted based on standard weight de-normalization using each country’s contribution to the total sample population. Only 15 countries have relevant HIV
and mechanisms data. Country-level clustered standard errors in parentheses, controls include child sex, mother’s literacy, household wealth, urban/rural region; country and

year fixed effects are included, *** p<0.01, ** p<0.05, * p<0.1
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Table 7: Plausible Channels of Impact (overall sample)

Panel A: No pre-intervention trends

(1) (2) (3) (4) (5) (6)
All Maternal iron Deworming Exclusive Decision-
VARIABLES vaccines supplementation medication breastfeeding Employment making
of mother
PEPFAR Focus 0.0484 0.0123 0.0217 0.00913 0.0175 0.0438**
Country
(0.0360) (0.0378) (0.0356) (0.0343) (0.0196) (0.0159)
Observations 1,578,459 1,578,459 1,578,459 1,578,459 1,578,459 1,387,892
R-squared 0.120 0.214 0.149 0.075 0.130 0.137
Controls Yes Yes Yes Yes Yes Yes
Pre-intervention No No No No No No
trends
PEPFAR Non-
Focus Countries 0.0607 0.130 0.0266 0.159 0.684 0.324
mean

Regressions are weighted based on standard weight de-normalization using each country’s contribution to the total sample population, country-level clustered standard errors
in parentheses, controls include child sex, mother’s literacy, household wealth, urban/rural region, and total health spending by country-year in terms of 2019 purchasing
power parity (PPP); country and year fixed effects are included, *** p<0.01, ** p<0.05, * p<0.1

Panel B: With pre-intervention trends

(1) (2) (3) (4) (5) (6)
All Maternal iron Deworming Exclusive Decision-
VARIABLES vaccines supplementation medication breastfeeding Employment making
of mother
PEPFAR Focus 0.0544 0.0108 0.0319 0.0193 0.0123 0.0399*
Country
(0.0404) (0.0402) (0.0390) (0.0360) (0.0245) (0.0166)
Observations 1,578,459 1,578,459 1,578,459 1,578,459 1,578,459 1,387,892
R-squared 0.120 0.214 0.150 0.076 0.130 0.137
Controls Yes Yes Yes Yes Yes Yes
Pre-intervention Yes Yes Yes Yes Yes Yes
trends
PEPFAR Non-
Focus Countries 0.0607 0.130 0.0266 0.159 0.684 0.324
mean

89



Regressions are weighted based on standard weight de-normalization using each country’s contribution to the total sample population country-level clustered standard errors
in parentheses, controls include child sex, mother’s literacy, household wealth, urban/rural region, and total health spending by country-year in terms of 2019 purchasing
power parity (PPP); country and year fixed effects are included, *** p<0.01, ** p<0.05, * p<0.1

Panel C: Without total spending control

(1) (2) (3) (4) (5) (6)
All Maternal iron Deworming Exclusive Decision-
VARIABLES vaccines supplementation medication breastfeeding Employment making
of mother
PEPFAR Focus 0.000519 10.0597 -0.0104 10.00972 0.0262 0.0415+*
Country
(0.0450) (0.0508) (0.0387) (0.0412) (0.0195) (0.0142)
Observations 1,643,655 1,643,655 1,643,655 1,643,655 1,643,655 1,443,530
R-squared 0.111 0.205 0.143 0.070 0.132 0.136
Controls Yes Yes Yes Yes Yes Yes
Pre-intervention Yes Yes Yes Yes Yes Yes
trends
PEPFAR Non-
Focus Countries 0.0607 0.130 0.0266 0.159 0.684 0.324
mean

Regressions are weighted based on standard weight de-normalization using each country’s contribution to the total sample population, country-level clustered standard errors
in parentheses, controls include child sex, mother’s literacy, household wealth, urban/rural region; country and year fixed effects are included, *** p<0.01, ** p<0.05, * p<0.1
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Figures: Chapter 3

Figure 1: Parallel trends graphs showing differences in child mortality and morbidity
trends across Focus (blue) and Non-Focus countries (orange)
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Figure 2: Trends in orphanhood
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Figure 3: Event Study
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Figure 4:

U1 Rate

ITS for under-1 mortality (parametric and non-parametric)
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Figure 5: ITS for Under-5 mortality (parametric and non-parametric)
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Figure 6: ITS for stunting (parametric and non-parametric)
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Figure 7: ITS for wasting (parametric and non-parametric)
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Appendix: Chapter 3

S1: HIV Funding trajectory

This appendix shows trends in funding from PEPFAR and other donors. As shown in
Figure S1a-d below, Focus countries received larger amount of HIV funds from other
sources (including domestic public and private sources, as well as bilateral and
multilateral donors)

Figure S1: Global HIV-related financing

Figure S1a: HIV Funds from Other Donors

HIV funds from Other donors
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Note: Other donors include Global Fund, Domestic public and private sources, Development Banks, Other bilaterals
Source: https://ourworldindata.org/grapher/hivaids-funding-by-source

Using PEPFAR Dashboards expenditure data, | show below the trajectory of funds
planned to be spent on different categories of funds, aggregated across Focus countries
between 2004-2020.
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Figure S1b: Planned Expenditures for Adult Care and Support (Focus Countries)

Planned expenditures for Adult Care and Support in Focus countries
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Note: Budget Code HBHC from PEPFAR Dashboards data

HBHC: Adult Care and Support Budget Code: This budget code encompasses all
facility-based and home/community-based activities for HIV-infected adults and their
families. These activities aimed to extend and optimize quality of life for HIV-infected
clients and their families throughout the continuum of illness through provision of
clinical, psychological, spiritual, social, and prevention services.

Figure S1c: Planned Expenditures for ARV drugs (Focus Countries)
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HTXD: ARV Drugs Budget Code: This budget code includes procurement, delivery,
and in-freight of ARV drugs. HTXD encompasses funding for all ARVs, including ART
costs for adult and pediatric treatment and PMTCT. All antiretroviral Post-Exposure
Prophylaxis (PEP) procurement for rape victims and needlestick injuries is included
within this program area.

Figure S1d: Planned Expenditures for non-ART expenses (Focus Countries)

Planned non-ART expenses in Focus countries
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Note: Budget Code HTXS from PEPFAR Dashboards data

HTXS: Adult Treatment Budget Code: This budget code includes infrastructure,
training for clinicians and other providers, clinical monitoring, related laboratory
services, and community-adherence activities.
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S2: Mechanisms
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S3: DHS Surveys included in analysis

Panel A: Full sample

Country Years of DHS data available Years of DHS data
prior to introduction available in post period
PEPFAR
PEPFAR Focus
Cote d’lvoire 1998 2005, 2011
Ethiopia 2000 2005, 2011, 2016
Kenya 1998, 2003 2008
Mozambique 1997, 2003 2011
Namibia 1992, 2000 2006, 2013
Nigeria 1990, 2003 2008, 2013, 2018
Rwanda 1992, 2000 2005, 2007, 2010, 2014
South Africa 1998 2016
Tanzania 1991, 1996, 1999 2004, 2007, 2010, 2015
Uganda 1995, 2000 2006, 2011, 2016
Zambia 1992, 1996, 2001 2007, 2013, 2018
PEPFAR Non-Focus
Benin 1996, 2001 2006, 2011, 2017
Burkina Faso 1998, 2003 2010
Cameroon® 1998, 2004 2011
Gabon 2000 2012
Ghanat 1998, 2003 2008, 2014, 2017
Guinea 1999 2005, 2012, 2018
Malawit 2000, 2004 2010, 2015
Mali 1995, 2001 2006, 2012, 2018
Niger 1998 2006, 2012
Zimbabwe' 1999 2005, 2010, 2015

TThese countries started PEPFAR programming after 2004; Cameroon in 2011, Ghana in 2007, Malawi in 2006, and

Zimbabwe in 2006.
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Panel B: HIV samplet

Country Years of DHS data available Years of DHS data
prior to introduction available in post period
PEPFAR
PEPFAR Focus
Cote d’lvoire 2005 2011
Ethiopia 2005 2011, 2016
Kenya 2003 2008
Mozambique NA 2009, 2015
Namibia NA 2013
Rwanda 2005 2010, 2014
South Africa NA 2016
Tanzania 2003 2007, 2011
Uganda NA 2011
Zambia NA 2007, 2013
PEPFAR Non-Focus
Burkina Faso 2003 2010
Cameroont 2004 2011
Gabon NA 2012
Ghana' 2003 2014
Guinea 2005 2012, 2018
Malawit 2004 2010
Mali 2001 2006, 2012
Niger NA 2006, 2012
Zimbabwe? 2005 2010, 2015

#To increase sample size, pre-PEPFAR years were also considered to include 2005.

" Some early observations from the pre-PEPAR period (Tanzania and Ghana in 2003, Kenya in 2003, Ethiopia, Zimbabwe and
Rwanda in 2005) did not match with birth history data. None of the post-PEPFAR observations from Ethiopia matched with mortality
data. While HIV data for Zambia are available in 2001, this was one of the first DHS surveys to collect blood samples for HIV testing
and at the time the protocol called for de-linked testing, so it is not possible to link it to the birth history data. | excluded observations
from South Africa, Tanzania, Uganda, Zambia, Gabon, Mali, and Niger since there was no pre-PEPFAR data (otherwise the results
would be biased because the composition of countries is changing across periods).

T These countries started PEPFAR programming after 2004; Cameroon in 2011, Ghana in 2007, Malawi in 2006, and

Zimbabwe in 2006.
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S4: Variables

Variable name

Description

Outcome measures

rate Indicator if child died less than 12 months of age

rate_u5 Indicator if child died less than 60 months of age

stunted Dummy variable equals 1 when the height for age HAZ score is up to
=200, 0 otherwise

wasted Dummy variable equals 1 when the weight for height HAZ score is up

to -200, 0 otherwise

Independent variables

pepfar Dummy variable equals 1 only when PEPFAR is implemented (time-
varying indicator)

focus Dummy variable equals 1 if country was PEPFAR Focus country
regardless of when the program began (and also 1 for those that
began later)

int focus b2 Interaction between focus and birth year b2 (indicating pre-trends)

b2 Birth year (used for year fixed effects)

country2 String variable indicating country name (used for country fixed effects)

wealth Categorical variable indicating wealth quintiles ( 1 "Poorest", 2
"Poorer", 3 "Middle", 4 "Richer", 5 "Richest")

urban Dummy variable indicating rural (0) vs urban (1) region)

educ Dummy variable indicating none (0) or any maternal education (used
in child morbidity regressions instead of rc_litr variable)

iron Dummy variable recoding IRONSUPKID (H42) which indicates
whether the child took iron pills, sprinkles or syrup in the past 7 days

vit Dummy variable recoding VITA6MOKID (H34) which indicates
whether the child was given Vitamin A in the last 6 months

bmi_low Dummy variable indicating low maternal body mass index (lower than

18.5 kg/m2)

the_total_ppp_mean

Total health spending in each country in each year according to 2019
purchasing power parity (PPP)

ch_allvac_either

Dummy variable equals 1 indicating all basic vaccinations received
according to mother self-report or vaccine card

ebf Dummy variable equals 1 indicating child was exclusively breastfed in
infancy (i.e., no water or other liquids, or solids)

b4 Dummy variable equals 1 for female child

rc_litr Dummy variable equals 1 if mother obtained higher than secondary
education or can read part or whole of sentence

wt_pop' Population weight for that survey-year combination

TIn all regressions, | applied sample weights for each child that accounted for survey size and country population as per DHS
guidelines on standard weight denormalization.'®? Weighting is done to adjust for disproportionate sampling and non-response and
can restore the representativeness of the sample. The weight variables available in DHS files have been normalized to make the
total number of unweighted cases equal to the number of weighted cases at the national level. The normalized weight typically
available in DHS surveys is a relative weight useful for estimating means and proportions but not valid for pooling data from different
surveys. The standard weight in that case needs to de-normalized by multiplying with the fraction of total females 15-49 in the
country at the time of the survey (obtained from the UN)/number of women 15-49 interviewed in the survey (obtained from the
unique caseid observations). The within survey weights could account for unbalanced sampling in each survey and then the
between survey weights account for each sample representing a different proportion of the entire country’s population in each
survey Weighting is important to ensure equivalent levels of sampling across regions within countries and can act to inflate each
observation in relation to the overall probability of selection. Weights are calculated in DHS files to six decimals but presented in the
recode files without the decimal point, hence must be divided by 1,000,000 before denormalization. In all regressions, | use
pweights (probability weights) rather than analytic weights since the standard errors are higher.
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S5: Description of variables used to assess mechanisms

Using the birth recode data (containing the full birth history of all women interviewed,
with the unit of analysis being the birth), | examine variables for key health behaviors
outlined below.

Immunization: | use infant records of vaccinations obtained via DHS data from the
vaccine card shown by mothers to interviewers and the mothers’ recall of vaccination.
Typically, information regarding the date of administration of vaccines is obtained
directly form the vaccine cards, but if no card is presented, the interviewers ask mothers
to recall the doses of all vaccination received by their children. Prior evidence from SSA
and other LMICs suggest that these two sources are similar in terms of data quality.'>?
Per the WHO, a fully-vaccinated infant is a child in the 12-23 month age group receiving
a single dose of BCG vaccine, three doses of Pentavalent vaccine, three doses of polio
vaccine (excluding the dose given shortly after birth) and the first dose of measles
vaccine. 153154

Specifically, | used the birth recode DHS dataset across all PEPFAR and non-
PEPFAR countries with children as the unit of observation. The outcome “complete
immunization” had five categories of response: No (0), vaccinations dates on card (1),
vaccinations reported by mothers (2), vaccinations marked on card (3) and don’t know
(4). | recoded the three categories “vaccination date on card” (1), “vaccination reported
by mothers” (2) and “vaccination marked on card” (3) as “1” and recoded all the
remaining categories as “0” and labelled “not received”. | first recoded the individual
vaccine doses to reflect “vaccinated” or “not vaccinated” for each dose and combined
them to reflect “completely vaccinated”.’®®

Deworming: | measure the uptake of deworming based on the mother’s report of
whether her children under 5 years of age had received drugs for intestinal parasites in
the last 6 months prior to the survey.

Maternal iron supplementation: | measure iron supplementation among mothers
based on self-reports of whether they received iron tablets or syrup during pregnancy
and took it for at least 1 day.

Breastfeeding: | calculate whether and how the child was fed since birth: exclusive
breastfeeding (i.e. no other liquids), any form of feeding (breastmilk with water or other
milk, or other liquids and also solids) and predominantly breastfeeding (mostly
breastmilk along with other liquids but no solids)."%®

Decision-making: | calculate a measure of decision-making, specifically whether
both health and purchasing decisions are made either alone or jointly with partner.
Women’s responses that they made decisions alone or jointly with their husbands or
partners were categorized as yes, while responses that the husbands, partners, or
others made the decisions were categorized as no.

Employment: | measure maternal employment by using data on whether female
respondents ever worked in the last 12 months. Those who reported not working were
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categorized as no, and those worked in the past 12 months or were currently working or
on leave from work were categorized as yes.
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S6: Description of variables used in orphan analysis

| use the household recode files (with unit of analysis being the household) to
identify orphans in the dataset between 1994 and 2017. | classify them accordingly

e Maternal orphan: This binary variable was reported as (1) if the variable hv111
reported the mother as not being alive; classified as (0) otherwise

e Paternal Orphan: This binary variable was reported as (1) if hv113 reported the
father as not being alive; classified as (0) otherwise

e Both orphan: This binary variable was reported as (1) if both hv111 and hv113
were 0 (i.e., both parents were dead); classified as (0) otherwise

e Any orphan: This binary variable was reported as (1) if either hv111 or hv113
were 0 (i.e., either parent was dead); classified as (0) otherwise
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Policy Implications

The goal of this dissertation was to describe the context in which HIV-related health
decisions are made and assess the indirect implications of such health investments.
Understanding some of the behavioral issues that underpin HIV-related health decision-
making can ultimately help to inform policy changes on the effectiveness of HIV-related
interventions. Such information is vital for country governments and donors alike as they
seek to improve the efficiency of their investments and improve targeting of health
interventions. It also links with policy-relevant discussions on how PLWH consider HIV
behaviors alongside other competing interests. Documenting evidence for broader ART-
related benefits can be essential in sustaining a targeted HIV/AIDS response for the
future.

The first essay sought to understand to what extent ART adherence was influenced
by interconnected and competing material deprivations in Uganda. The study findings
show that food insecurity and income-related factors play a greater role in determining
changes in adherence relative to other measured deprivations such as lack of sleep or
presence of physical pain. The findings imply that PLWH perceive external factors
inherent in the lives of the poor and unrelated to ART access at the clinic to be
important barriers to their expected ART adherence. These factors facilitate treatment
interruption and discontinuation primarily evidence has shown that lack of access to
food can contribute to increased hunger or side effects while on ART and competing
resource demands can result in trade-offs leading to medicines being sold. These
factors are important for policymakers and health providers alike to prioritize as food
insecurity can result in behavior changes, resulting in increased vulnerability for
infection and poorer health outcomes. In our study, we quantify such attributes in terms
of adherence which can help compare types of interventions focused on competing
interests and material deprivations. Investing in these factors be meaningful to
policymakers looking to mitigate barriers to ART adherence in different settings and can
help adapt interventions to meet the needs of sub-populations.

For governments and service delivery organizations (and their research-oriented
counterparts), the results from this essay highlight the need for adherence interventions
designed with food and income-related deprivations in mind, especially if they are
outside the immediate clinic setting. HIV care and treatment programs can also
incorporate nutrition indicators into their routine monitoring and evaluation activities and
support adequate nutritional intake as part of successful treatment programs. For
example, in additional to food assistance (in the form of cash or food basket-type
transfers), interventions could supplement nutrition and food security counseling as part
of routine therapy for PLWH to improve treatment adherence for improved HIV
treatment and care. Currently in Uganda, local organizations such as The AIDS Support
Organization (TASO) and others are working to reduce food insecurity for PLWH—this
includes the use of food supplementation programs, income generation activities, and
other nutritional support to PLWH. Efforts could be redoubled by examining the impact
of such activities on not just food insecurity, but also on ART adherence. For
international partners and donors, these results imply that multisectoral HIV
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programming should incorporate nutrition and income security to not only reduce
vulnerability to HIV infection but also to improve and sustain adherence. The ongoing
COVID-19 pandemic also underscores how it is equally important to better understand
how PLWH, who have faced a life of food insecurity, may be prepared to manage food
insecurity during the pandemic. This may help understand which programs are needed
to act as a buffer against protracted adherence problems.

The second essay sought to understand how varying understanding of full benefits
can affect suboptimal investments in HIV. Individuals may not take all health benefits
into account, and only focus on the direct, short-term ones. To understand whether this
is the case in the context of ART adherence, we asked PLWH about their attitudes and
expectations of future outcomes like improved health and increased wealth resulting
from ART use. In our study, these benefits included those at the individual, household,
and structural levels, and largely focused on their ability to live longer and be physically
and mentally healthy, while also fulfilling responsibilities pertaining to themselves (in
terms of positive long-term habits and motivation to work harder), others (such as
improved relations with family and friends), and society (in terms of improved civic
responsibility). Understanding these long-term perspectives is key for promoting future
ART investments and programming that considers its broader benefits.

For governments and service delivery partners, these results highlight the
importance of non-health related factors for PLWH and can be used to better target care
and treatment programs for certain groups—for example, interventions could be
designed incorporating the broader benefits of ART. Female respondents in our study
cited how ART helped them to plan for their future and their families. Interventions
among female PLWH who have just begun treatment could incorporate counseling and
reproductive health care to promote ART use. Others cited how ART enabled them to
avoid risky behavior; as care models of ART delivery branch out of the clinic, adherence
support interventions should take advantage of such targeted messaging to incentivize
PLWH who also wish to simultaneously change certain habits (such as heavy alcohol
use) and enhance the benefits they derive from ART. Broadening the focus of HIV care
and treatment programs to not just the short-term health benefits but also the long-term
effects on other domains can be helpful to improve HIV-related outcomes. Linking such
delivery of ART with broader benefits at the individual, household, and structural levels
can help promote ART use. The first two essays highlight how individuals consider HIV
behaviors alongside other often competing interests (and indirect factors) and it is
important to understand whether these factors drive behaviors.

The third essay sought to also assess indirect implications of HIV-related health
decisions, but in this case by the institutions and donors that serve PLWH. | use
PEPFAR as a case study to investigate broader benefits of ART scale-up, and |
evaluated the impact of PEPFAR on child morbidity and mortality in 21 sub-Saharan
African countries. While the study found markedly lower rates of orphanhood in
PEPFAR-Focus countries, there were no associated improvements in child morbidity or
mortality in countries receiving PEPFAR support among children with HIV-positive
mothers, HIV-negative mothers, or on a population level. Given the lower rates of
orphanhood in PEPFAR Focus countries, additional efforts could be made by PEPFAR
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to support the health and education of surviving caregivers’ children. This kind of
support can go beyond existing programs targeted to orphans and vulnerable children in
these countries. This policy implication is in line with the proposed approach to
emphasize non-HIV services part of the new PEPFAR 3.0 approach as well as the next
PEPFAR Strategy: Vision 2025 which outlines the need to sustain HIV gains and build
on HIV service delivery platforms to support general and non-HIV health improvements.
This includes improvements in health service delivery and a greater focus on supporting
non-HIV services for children. As PEPFAR expands its geographic footprint and service
mix (focusing on care, prevention, and governance, management, and operations),
policymakers and the US government should consider whether to expand its services
while continuing to scale up HIV treatment and prevention interventions. Policymakers
should seek to understand the implications of PEPFAR support especially since
understanding the broader benefits of health investments can be useful in examining
the cost-benefit of large programs. Understanding PEPFAR’s efforts alongside those of
other global health programs in reaching HIV and non-HIV targets is key to better meet
the needs of vulnerable populations, both those directly and indirectly affected by HIV.

This dissertation provides findings that can be valuable to policymakers looking to
better understand the indirect impacts of HIV interventions as well as the broader
reasons for health investments decisions. Future policy research in this area should
seek to examine whether PLWH change their HIV and non-HIV related behavior
because of such factors. Country governments and donors alike can then incorporate
such broader benefits and rationales when designing interventions for PLWH and
assessing value-for-money for these investments, while also calculating the benefit of
interventions in similar domains.
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