1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2024 July 01.

-, HHS Public Access
«

Published in final edited form as:
J Acquir Immune Defic Syndr. 2023 July 01; 93(3): 191-198. doi:10.1097/QAI.0000000000003193.

Depression-mediating pathways from household adversity to
antiretroviral therapy non-adherence among children and
adolescents living with HIV in Zambia: a structural equation
modeling approach

Joseph G. Rosen, MSPHL2" Michael T. Mbizvo, DPhill, Lyson Phiri, BS1, Mwelwa Chibuye,
MScl, Edith S. Namukonda, MAl, Nkomba Kayeyi, PhD1

IPopulation Council, Lusaka, Zambia

2Department of International Health, Johns Hopkins Bloomberg School of Public Health,
Baltimore, Maryland, USA

Abstract

Background: In Zambia, half of children and adolescents living with HIV (CALWH) on
antiretroviral therapy (ART) are virologically unsuppressed. Depressive symptoms are associated
with ART non-adherence but have received insufficient attention as mediating factors in the
relationship between HIV self-management and household-level adversities. We aimed to quantify
theorized pathways from indicators of household adversity to ART adherence, partially mediated
by depressive symptoms, among CALWH in two Zambian provinces.

Setting: In July-September 2017, we enrolled 544 CALWH aged 5-17 years and their adult
caregivers into a year-long prospective cohort study.

Methods: At baseline, CALWH-caregiver dyads completed an interviewer-administered
questionnaire, which included validated measures of recent (past 6 months) depressive
symptomatology and self-reported past-month ART adherence (never versus sometimes or often
missing medication doses). We used structural equation modeling with theta parameterization to
identify statistically significant (p<0.05) pathways from household adversities (past-month food
insecurity, caregiver self-reported health) to depression (modeled latently), ART adherence, and
poor physical health in the past 2 weeks.

Results: Most CALWH (mean age: 11 years, 59% female) exhibited depressive symptomatology
(81%). In our structural equation model, food insecurity significantly predicted elevated depressive
symptomatology (4= 0.128), which was associated inversely with daily ART adherence (5=
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-0.249) and positively with poor physical health (5= 0.359). Neither food insecurity nor poor
caregiver health were directly associated with ART non-adherence or poor physical health.

Conclusions: Using structural equation modeling, we found that depressive symptomatology
fully mediated the relationship between food insecurity, ART non-adherence, and poor health
among CALWH.
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depression; mental health; HIV treatment; food insecurity; latent variable modeling; sub-Saharan
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Introduction

Over 2 million children and adolescents aged 19 years and younger are estimated to be
living with HIV.1 Despite substantial progress in recent years, HIV treatment outcomes
among children and adolescents living with HIV (CALWH) remain suboptimal. Only 65%
of CALWH <18 years achieve viral suppression after 12 months on antiretroviral therapy
(ART),2 driven in part by treatment adherence challenges. These age groups, therefore,
shoulder a substantial burden of AIDS-related morbidity and mortality. In Zambia, one
sub-Saharan African country with high adult HIV prevalence (~12%), only about half (54%)
of children <15 years on ART have achieved viral suppression.2 Novel approaches to bolster
HIV treatment outcomes in CALWH are urgently needed.

Poor mental health, including depressive symptoms and other manifestations of
psychological distress, have entered the scientific discourse as key drivers of ART non-
adherence and AIDS-related morbidities among CALWH. Depressive symptoms in children
and adolescents have been linked to anticipated and enacted HIV-related stigma—a
pervasive challenge to health equity and justice for people living with HIV.4-8 Although
social support (from caregivers, family members, peers, healthcare providers) can foster
resilience and mitigate psychological distress,”:8 support may also insufficiently shield
young people from more hazardous consequences of HIV-related stigma, including self-
blame and shame, that modulate depressive symptoms.®10 Likewise, other sources of
adversity accumulating over the life course have been linked to suboptimal HIV treatment
outcomes in young people. This includes numerous factors operating at the household
level, from food insecurity to caregiver health status.11-13 Less is known, however, about
how depressive symptoms in CALWH can mediate the effects of household adversity on
HIV-related and other physical health outcomes.

The consequences of unmet mental health needs in CALWH can be severe. Stigma related
to mental health disorders can demotivate care-seeking and even interfere with caregiver
recognition of psychological distress in children and adolescents.1*15 Limited capacities and
resources to identify, diagnose, and treat depressive symptoms within health systems also
constrain opportunities to deliver mental health care and supportive services.1® Oft-cited
efforts to address psychological distress among CALWH involve family-based interventions
(i.e., caregiver strengthening, parent and child communication), frequently facilitated by lay
service providers like peers and community health workers.16 Specialized mental health care
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and treatment, however, may be needed for CALWH exhibiting more severe manifestations
of psychological distress. The U.S. President’s Emergency Plan for AIDS Relief (PEPFAR)
has recently acknowledged gaps in addressing the mental health needs of people living with
HIV, identifying poor mental health as a bottleneck along the HIV care continuum.1’ Given
recent attention towards integrating mental health services into HIV treatment programs,18

identifying specific pathways to depressive symptoms in CALWH and the impact of these

distinct pathways on ART adherence remains a critical priority for HIV treatment programs.

To that end, we used structural equation modeling to test a theoretical model linking sources
of household adversity to ART non-adherence and physical health outcomes, partially
mediated by depressive symptoms, among CALWH aged 5-17 years in Zambia (Figure 1).
Our findings help quantify which pathways most significantly predict depressive symptoms
and health-related outcomes in CALWH, identifying intervention priorities for each.

Setting and Design

We derive data from a baseline assessment of Zambia Family (ZAMFAM), a year-long
prospective cohort study of 544 CALWH and caregiver dyads across 8 districts in
Central and Eastern Provinces of Zambia. The parent study sought to measure changes
in financial, psychosocial, and physical wellbeing, comparing households participating
in a PEPFAR-funded community-based, family-centered economic strengthening and
psychosocial support intervention (Central Province) to non-participating households
(Eastern Province). We report on the multi-component intervention and parent study
methods elsewhere.19

Briefly, in July-October 2017, we used two-stage, stratified random sampling to identify
and recruit households in 4 PEPFAR priority districts in Central Province, where ZAMFAM
implementation began in 2015.1° After randomly sampling 13 wards, households with
CALWH aged 5-17 years were arranged sequentially by unique ZAMFAM identification
codes and randomly approached for study recruitment until 320 households were pre-
consented. We identified 4 districts in Eastern Province with comparable HIV burdens

and geographic characteristics (i.e., population size estimates, urbanization) to ZAMFAM-
implementing districts in Central Province. Within these matched districts in Eastern
Province, we recruited non-intervention CALWH and caregiver dyads using registers
maintained by HIV clinics and community-based organizations. All eligible CALWH and
their primary caregivers were approached during study recruitment until a sample size
threshold of 272 CALWH-caregiver dyads were enrolled.

Participants and Procedures

Study eligibility included: (1) aged 5-17 years (for CALWH) and aged =18 years (for
caregivers); (2) English, Bemba, Nyanja, and/or Tonga comprehension; and (3) known HIV
serostatus among CALWH aged =10 years. In households with >1 eligible CALWH, we
randomly selected 1 CALWH for study inclusion.
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Enrolled CALWH and caregiver dyads completed a face-to-face, interviewer-administered
structured questionnaire assessing household characteristics, health and wellbeing, and

HIV service engagement. After obtaining written parental consent and child assent, we
interviewed CALWH aged 10-17 years directly using a structured questionnaire. Caregivers
completed interviews on behalf of enrolled CALWH aged <10 years.

Survey measures covered multiple domains (socio-demographics, household adversity,
CALWH health and wellbeing); were collected by self-report or interviewer observation;
and were derived from MEASURE Evaluation’s Orphans and Vulnerable Children (OVC)
Survey Toolkit, which included items and measures of child/adolescent wellbeing that were
developed, piloted, and validated during implementation in Zambia and Nigeria.2°

Measures of household adversity included: caregiver’s current self-reported health status
(poor or very poor versus fair, good, or very good); household food insecurity, defined as
having no food in the home in the past month (at least once versus less than once); caregiver
support of corporeal punishment in the home, defined as endorsement (yes versus no) of
hitting/beating children as acceptable in the household; death of any household member in
the past 12 months (yes versus no); household financial security, measured by caregiver self-
report of perceived financial stability relative to neighboring households (less secure versus
more or equally secure); and household shelter protection, determined through interviewer
observation of the sufficiency of a home’s roofing material and walls in providing shelter.

We measured depressive symptoms in CALWH using a 5-item, 3-point (“never”,
“sometimes”, or “always” in the past 6 months) instrument included in MEASURE
Evaluation’s OVC Survey Toolkit and initially adapted from the Patient Health
Questionnaire-9 (PHQ-9), a widely used, validated screening tool for depression in adults
and adolescents.21-23 Items included: (1) little interest or pleasure in activities; (2) feeling
down, depressed, or hopeless; (3) trouble falling or staying asleep; (4) sleeping too much or
for too long; and (5) feeling irritable or easily annoyed. The scale exhibited modest internal
consistency (Cronbach’s a = 0.58) in the study population.

Other indicators of CALWH health and wellbeing included social support, defined as
agreement (yes versus no) with having a person in one’s life who provides support across

all 4 of the following domains: turning to for suggestions, helping with chores, showing

love and affection, and doing enjoyable things with;2° receiving any psychosocial support
services in the past 6 months (yes versus no); and current participation in a support group for
CALWH (yes versus no).

We measured ART adherence through CALWH or caregiver self-report of frequency with
which CALWH missed medication doses in the past month (never, sometimes, or often),
which we collapsed into a dichotomous measure comparing daily (never) to less than daily
(sometimes or often) ART use. We also included a measure of CALWH physical health by
ascertaining recent prevalence of debilitating illness, defined as CALWH being too sick to
participate in daily activities in the past 2 weeks (yes versus no).
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Socio-demographics included age, measured in continuous years and dichotomized (5-9
versus 10-17 years); sex (male versus female); residence type, measured at the ward level
and classified as urban for localities with 5,000 inhabitants (versus rural);2* province
(Central versus Eastern); current schooling status (enrolled in school versus out-of-school);
and household wealth (poorest versus average versus wealthiest), derived from a 30-item
index of enumerated household assets collapsed into terciles using principal components
analysis.25

First, we sought to revalidate the depressive symptomatology scale for the study population
of CALWH. We began by using principal components analysis to identify the number of
domains (or factors) onto which the 5 depressive symptom items clustered. Using parallel
analysis, we then plotted eigenvalues and identified the number of domains to extract for
exploratory factor analysis (EFA).26 Next, we implemented EFA using iterative principal
factor estimation and a polychoric correlation matrix, which generated loading coefficients
and estimates of variance communality for each depressive symptom.27:28 We inspected
coefficients emerging from the EFA model and subsequently excluded items with low factor
loading coefficients (8 < 0.4) and high unique item variances (& > 0.6).2% We repeated

this procedure until a final factor analytic model with adequate factor loadings and item
uniqueness emerged. We managed data, calculated descriptive statistics, and performed EFA
in Stata/IC 15.1 (StataCorp LLC, College Station, TX).

Next, we used structural equation modeling to identify and quantify theorized pathways
from household adversity to poor health and wellbeing among CALWH, partially mediated
by depressive symptoms. Our structural equation model, guided by the study’s conceptual
framework (Figure 1), consisted of two components: a measurement model and a structural
model. After obtaining a final EFA model, we used confirmatory factor analysis (CFA) to
verify that the depressive symptomatology construct emerging from EFA adequately fit the
data. We then fit a path model with all covariates and pathways illustrated in Figure 1,
modeling depressive symptoms as a latent (unobserved) construct and all other variables as
fixed (observed) measures. We report all coefficients as standardized Y-X beta (5) values
with theta parameterization, including corresponding standard errors (SEs) and p-values.30

To evaluate the adequacy of the measurement and structural components of the model,

we used the following model fit indices and corresponding thresholds: the chi-square
goodness-of-fit (XZ) (=0.05):;31 the root mean square error of approximation (RMSEA,
<0.08);31 the comparative fit index (CFI1, >0.90);32 the Tucker-Lewis index (TLI, >0.90);32
and the standardized root mean residual (SRMR, <0.08).3! Lastly, to examine whether

the measurement and structural components of the model varied significantly by socio-
demographics (age, sex, residence type, and province), we implemented XZ tests of

model invariance, comparing calculated log-likelihood differences between constrained
and unconstrained measurement and structural models, respectively, for each demographic
factor.33 We conducted CFA and structural equation modeling, including tests of
measurement and structural invariance, in MPlus 8.3 (Muthen & Muthen, Los Angeles,
CA).
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Sample Characteristics

Table 1 presents descriptive characteristics of the study population (V= 544). Equal
numbers of CALWH-caregiver dyads were recruited from Central (7= 272) and Eastern
(n=272) Provinces. The mean age of CALWH was 11 years (std. dev. 4 years). Over half
of CALWH were female (59%), urban residents (66%), and currently out-of-school (66%).
Household food insecurity was high, with over half of caregivers reporting having no food at
home at least once in the prior month (55%). One-fourth of CALWH?’s caregivers reported
their own current health status as poor or very poor (24%). Caregiver support of corporeal
punishment in the home was moderate (19%). Fewer than one-fifth of households had a
death in the past 12 months (16%) and lacked basic shelter protection (11%)

Many CALWH exhibited depressive symptomatology, with 81% reporting sometimes or
always experiencing at least 1 depressive symptom in the past 6 months. The fraction of
CALWH reporting any symptoms of depression was consistent across age groups (5-9
years: 81%, 10-17 years: 82%). The distribution of depressive symptoms (sometimes or
always in the past 6 months) was as follows (Figure 2): little interest or pleasure in activities
(66%); feeling down, depressed, or hopeless (37%); trouble falling or staying asleep (22%);
sleeping too much or for too long (35%); and irritable or easily annoyed (37%).

Despite high prevalence of depressive symptomatology, only one-fourth of CALWH
received any psychosocial support services in the past 6 months (26%), and only 13%
reported participating in support groups for CALWH. Nearly two-thirds of CALWH,
nevertheless, reported social support across 4 domains (65%). One-third of CALWH were
too sick for daily activities in the past 2 weeks (32%), and most CALWH reported daily
ART adherence to ART in the past month (83%).

Revalidating the Depressive Symptomatology Measure

Results from the parallel analysis supported the extraction of a single factor to represent

the depressive symptomatology construct in EFA (Supplemental Digital Content, Figure S1).
We excluded 1 depressive symptom (“little interest or pleasure in daily activities”) from the
unifactorial model due to a low factor loading coefficient (4= 0.174) and high unique item
variance (6 = 0.970), consistent with findings from the polychoric matrix demonstrating low
item correlation (r< 0.30) with other depressive symptoms (Supplemental Digital Content,
Table S1-S2).

Figure 3 illustrates CFA results for the 4-item, unifactorial depressive symptom construct
emerging from EFA. CFA model fit indices suggested the unifactorial construct adequately
fit the data (CFI = 0.97, TLI = 0.91, SRMR = 0.03).

Quantifying Theorized Depression-Mediating Pathways to ART Non-Adherence

In the structural equation model partially mediated by depressive symptoms (Figure 4),
we identified several significant theorized pathways linking household adversity to poor
health vis-a-vis depression. Food insecurity emerged as a significant predictor of elevated
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depressive symptomatology (8= 0.128, SE = 0.052, p= 0.013), which was inversely
associated with daily ART adherence (5= -0.249, SE = 0.084, p=0.003). Likewise,
elevated depressive symptomatology was significantly associated with debilitating illness
(8=10.359, SE = 0.059, p<0.001). ART non-adherence, however, was unassociated with
debilitating illness (8= 0.017, SE = 0.096, p = 0.859). We also found no statistically
significant associations between indicators of household adversity and ART non-adherence.
Lastly, poor caregiver health significantly predicted debilitating illness (8= 0.122, SE =
0.050, p=0.016) but was only marginally associated with depressive symptomatology (4=
0.082, SE = 0.048, p=0.091).

Model fit statistics indicated the structural equation model fit the data exceptionally well (X2
p=0.287, RMSEA = 0.02, CFI =0.99, TLI = 0.98, SRMR = 0.02). We found no evidence
of measurement or structural variance by age, sex, or residence type (Supplemental Digital
Content, Table S3).

Discussion

Findings from our cross-sectional study suggest that depressive symptoms fully mediate
the impact of household adversity on ART non-adherence on CALWH in Zambia. Using
structural equation modeling, we found that indicators of household adversity, specifically
food insecurity, were only indirectly associated with ART non-adherence through depressive
symptoms. Even in the presence of overlapping socio-structural adversities, CALWH

still report high adherence to ART, which could be related to coverage of resilience-
fostering psychosocial support interventions (i.e., adherence clubs, family-strengthening
interventions) in the study population.”-34 Over 65% of CALWH reported basic social
support across 4 domains, while 26% received formal psychosocial support services. Only
in the presence of elevated depressive symptoms did food insecurity predict suboptimal
ART adherence and debilitating illness, reaffirming the centrality of psychological distress
in the relationship between household adversity, ART non-adherence, and physical health
outcomes.

Consistent with studies of CALWH in sub-Saharan Africa, findings from the present

study reaffirm the contribution of depressive symptomatology to ART adherence as

well as the role of food security in psychosocial wellbeing. A longitudinal study of
adolescents living with HIV in South Africa revealed the strong prospective association of
depressive symptomatology with subsequent ART non-adherence.3® Another study of South
African adolescents living with HIV found that improved food security and psychological
wellbeing were independently associated with ART adherence, but unlike in the present
study, depression-mediating pathways from food insecurity to ART adherence were not
investigated.36 Likewise, a recent qualitative study in Tanzania reiterated the impact of food
insecurity on adherence to daily ART among adolescents living with HIV,37 suggesting that
efforts bolstering social and financial assets may be key to disrupting social and structural
drivers of ART non-adherence. Although food insecurity did not emerge as a statistically
significant driver of ART non-adherence, contrary to what other studies have reported, our
study findings suggest that addressing food insecurity could improve depressive symptoms,
which may also be accompanied by downstream benefits to ART adherence. Randomized

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2024 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Rosen et al.

Page 8

and observational studies have demonstrated the potential for cash transfers to meaningfully
rupture pathways from food insecurity and other material asset deprivations to HIV-related
outcomes, including improved HIV self-management.38-40

In evaluating the psychometric properties of the validated depressive symptom scale used
in our study, we found that one symptom (“Little interest or pleasure in activities”) was
insubstantially correlated with other indicators of depression, resulting in its exclusion from
the final EFA model. Among depressive symptoms, this one was endorsed most frequently
(66%) by CALWH or their caregiver proxies. While this item was developed to measure
anhedonia (or withdrawal from social interactions),22 the construct validity of this item
could be challenged by co-occurring physiological symptoms related to HIV infection
and/or treatment. It is unclear, therefore, whether endorsed anhedonia reflect underlying
psychological distress or physical manifestations of poor health, whether related to chronic
HIV infection or ART side effects.#1~43 Future studies should qualitatively elucidate idioms
of psychological distress and manifestations of depressive processes in CALWH.

Nevertheless, an overwhelming fraction of CALWH (>80%) endorsed symptom patterns
consistent with depression, suggesting a high need for enhanced therapeutic care and
psychosocial support in this population. Beyond food insecurity, other unmeasured factors,
including HIV stigma and the absence of meaningful social support, could be driving high
burdens of depressive symptomatology in CALWH.4° Given the presence of depressive
symptoms in CALWH’s experiences with both hunger and ART non-adherence, our findings
suggest that enhanced psychological care and psychosocial support, specifically for CALWH
in food-insecure households, could address gaps in the HIV care continuum among children
and adolescents.

Taken together, our findings have important implications for identifying priority groups
among CALWH for psychosocial support, psychological care (e.g., counseling and
cognitive-behavioral therapy), and anti-depressive therapies to improve HIV treatment
outcomes. However, our findings must be considered with several limitations in mind.

First, we captured survey measures through CALWH and/or caregiver self-report, likely
inducing social desirability and recall biases. Our measure of self-reported ART adherence
was particularly susceptible to response bias, despite the high concordance between self-
reported ART use and detectable ART in serum biomarkers reported in other studies.*4
Second, structural equation modeling tests the significance of theorized covariate pathways,
but our study’s cross-sectional design still precludes assessments of temporal covariate
relationships, limiting our inferential scope. Similarly, theorized pathways quantified using
structural equation modeling remain plausibly bidirectional, as debilitating illness and ART
non-adherence—in addition to being downstream consequences of poor mental health—
could also elevate depressive symptomatology. Third, our structural equation model tested
pathways theorized a prioriand did not include an exhaustive list of factors, some of

which were unmeasured in the present study (e.g., exposure to violence, times since HIV
diagnosis, orphanhood status). These factors have potential to buffer or attenuate statistically
significant pathways identified using structural equation modeling, and their exclusion from
the final structural model increases the likelihood of residual confounding. Nevertheless,
structural equation modeling best practices call for a minimal set of included covariates to
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optimize model identifiability.#> Fourth, our study population reported moderate coverage
of psychosocial support and economic-strengthening interventions, potentially diluting the
transportability of findings to CALWH in settings with lower service coverage. Fifth,

and finally, insights derived from our study of CALWH in Zambia should be cautiously
generalized to other populations, including older adolescents and adults.

Our study contributes to bourgeoning evidence that depressive symptoms fully mediate the
relationship between sources of household adversity and ART non-adherence in CALWH.
Using structural equation modeling, we found that pathways from household adversity,
specifically food insecurity were only significantly associated with ART non-adherence
through the pathway of elevated depressive symptoms. Our results suggest that in the
context of psychosocial support and economic-strengthening service coverage, CALWH
report high ART adherence even when confronted with overlapping adversities manifesting
at the household level. Prioritizing enhanced, age-appropriate psychosocial support and
mental health services for CALWH in food-insecure households, coupled with interventions
to address material asset deprivation (i.e., cash transfers), can optimize ART adherence and
prevent morbidity associated with HIV infection progression.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgements

We thank all the participants who graciously shared their time and experiences during data collection. We also
thank all the study coordinators and data collectors who supported study implementation. We extend our gratitude
to the Government of the Republic of Zambia, through the Ministry of Health and the Ministry of Community
Development and Social Services, for approving the study and for supporting study implementation.

Sources of Support

This study was supported by Project SOAR (AID-OAA-A-14-00060), funded by the U.S. President’s Emergency
Plan for AIDS Relief (PEPFAR) through the U.S. Agency for International Development (USAID). JGR was
supported by a predoctoral training grant from the National Institute of Mental Health (F31MH126796).

References

1. Joint United Nations Programme on HIV/AIDS. UNAIDS Data 2021. UNAIDS; 2022. https://
www.unaids.org/sites/default/files/media_asset/JC3032_AIDS_Data_book 2021 En.pdf

2. Boerma RS, Boender TS, Bussink AP, et al. Suboptimal Viral Suppression Rates Among HIV-
Infected Children in Low- and Middle-Income Countries: A Meta-analysis. Clinical Infectious
Diseases. 2016;63(12):1645-1654. doi:10.1093/cid/ciw645 [PubMed: 27660236]

3. Zambia Ministry of Health. Zambia Population-Based HIV Impact Assessment (ZAMPHIA) 2016:
Final Report. Zambia Ministry of Health; 2019. https://phia.icap.columbia.edu/wp-content/uploads/
2019/03/ZAMPHIA-Final-Report__2.26.19.pdf

4. Pantelic M, Boyes M, Cluver L, Meinck F. HIV, violence, blame and shame: pathways of risk
to internalized HIV stigma among South African adolescents living with HIV. J Int AIDS Soc.
2017;20(1):21771. doi:10.7448/1AS.20.1.21771 [PubMed: 28853517]

5. Earnshaw VA, Kidman RC, Violari A. Stigma, Depression, and Substance Use Problems
Among Perinatally HIV-Infected Youth in South Africa. AIDS Behav. 2018;22(12):3892—-3896.
doi:10.1007/s10461-018-2201-7 [PubMed: 29909588]

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2024 July 01.


https://www.unaids.org/sites/default/files/media_asset/JC3032_AIDS_Data_book_2021_En.pdf
https://www.unaids.org/sites/default/files/media_asset/JC3032_AIDS_Data_book_2021_En.pdf
https://phia.icap.columbia.edu/wp-content/uploads/2019/03/ZAMPHIA-Final-Report__2.26.19.pdf
https://phia.icap.columbia.edu/wp-content/uploads/2019/03/ZAMPHIA-Final-Report__2.26.19.pdf

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Rosen et al.

11.

12.

13.

15.

16.

17.

18.

19.

Page 10

. Ashaba S, Cooper-Vince CE, Vorechovska D, et al. Community beliefs, HIV stigma, and depression

among adolescents living with HIV in rural Uganda. Afr J AIDS Res. 2019;18(3):169-180.
doi:10.2989/16085906.2019.1637912 [PubMed: 31339461]

. Denison JA, Burke VM, Miti S, et al. Project YES! Youth Engaging for Success: A randomized

controlled trial assessing the impact of a clinic-based peer mentoring program on viral suppression,
adherence and internalized stigma among HIV-positive youth (15-24 years) in Ndola, Zambia.
PLoS One. 2020;15(4):20230703. doi:10.1371/journal.pone.0230703 [PubMed: 32240186]

. Ashaba S, Cooper-Vince C, Maling S, et al. Childhood trauma, major depressive disorder,

suicidality, and the modifying role of social support among adolescents living with HIV in rural
Uganda. J Affect Disord Rep. 2021;4:100094. doi:10.1016/j.jadr.2021.100094 [PubMed: 34841384]

. Rodriguez VJ, Butts SA, Mandell LN, Weiss SM, Kumar M, Jones DL. The role of social

support in the association between childhood trauma and depression among HIV-infected and
HIV-uninfected individuals. Int J STD AIDS. 2019;30(1):29-36. doi:10.1177/0956462418793736
[PubMed: 30170529]

10. Bauermeister JA, Muessig KE, Flores DD, et al. Stigma Diminishes the Protective Effect of Social

Support on Psychological Distress Among Young Black Men Who Have Sex With Men. AIDS
Educ Prev. 2018;30(5):406-418. doi:10.1521/aeap.2018.30.5.406 [PubMed: 30332312]

Sherr L, Skeen S, Hensels IS, Tomlinson M, Macedo A. The effects of caregiver and household
HIV on child development: a community-based longitudinal study of young children. Child Care
Health Dev. 2016;42(6):890-899. doi:10.1111/cch.12387 [PubMed: 27514630]

Nasuuna E, Kigozi J, Muwanguzi PA, et al. Challenges faced by caregivers of virally non-
suppressed children on the intensive adherence counselling program in Uganda: a qualitative study.
BMC Health Serv Res. 2019;19(1):1-10. doi:10.1186/s12913-019-3963-y [PubMed: 30606168]
Myers C, Apondi E, Toromo JJ, et al. “Who am | going to stay with? Who will accept me?”:
family-level domains influencing HIV care engagement among disengaged adolescents in Kenya. J
Int AIDS Soc. 2022;25(2):625890. doi:10.1002/jia2.25890 [PubMed: 35192747]

14. Sorsdahl KR, Mall S, Stein DJ, Joska JA. Perspectives towards mental illness in

people living with HIV/AIDS in South Africa. AIDS Care. 2010;22(11):1418-1427.
doi:10.1080/09540121003758655 [PubMed: 20640955]

Ezeanolue EE, lheanacho T, Adedeji 1A, et al. Opportunities and challenges to integrating
mental health into HIV programs in a low- and middle-income country: insights from the
Nigeria implementation science Alliance. BMC Health Serv Res. 2020;20(1):1-10. doi:10.1186/
§12913-020-05750-0

Bhana A, Abas MA, Kelly J, van Pinxteren M, Mudekunye LA, Pantelic M. Mental health
interventions for adolescents living with HIV or affected by HIV in low- and middle-income
countries; systematic review. BJPsych Open. 2020;6(5):e104. doi:10.1192/bjo.2020.67 [PubMed:
32886056]

U.S. President’s Emergency Plan for AIDS Relief. PEPFAR 2021 Country and Regional
Operational Plan (COP/ROP) Guidance for All PEPFAR Countries. PEPFAR; 2020. https://
www.state.gov/wp-content/uploads/2020/12/PEPFAR-COP21-Guidance-Final.pdf

Joint United Nations Programme on HIV/AIDS. Integration of Mental Health and HIV
Interventions. UNAIDS; 2022. https://www.unaids.org/sites/default/files/media_asset/integration-
mental-health-hiv-interventions_en.pdf

Rosen JG, Phiri L, Chibuye M, Namukonda ES, Mbizvo MT, Kayeyi N. Integrated psychosocial,
economic strengthening, and clinical service-delivery to improve health and resilience of
adolescents living with HIV and their caregivers: Findings from a prospective cohort study

in Zambia. PLOS ONE. 2021;16(1):e0243822. doi:10.1371/journal.pone.0243822 [PubMed:
33481776]

20. MEASURE Evaluation. OVC Survey Toolkit. University of North Carolina at Chapel Hill; 2013.

https://www.measureevaluation.org/resources/our-work/ovc/ovc-program-evaluation-tool-kit.html

21. Spitzer RL, Kroenke K, Williams JBW, and the Patient Health Questionnaire Primary Care Study

Group. Validation and Utility of a Self-report Version of PRIME-MDThe PHQ Primary Care
Study. JAMA. 1999;282(18):1737-1744. doi:10.1001/jama.282.18.1737 [PubMed: 10568646]

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2024 July 01.


https://www.state.gov/wp-content/uploads/2020/12/PEPFAR-COP21-Guidance-Final.pdf
https://www.state.gov/wp-content/uploads/2020/12/PEPFAR-COP21-Guidance-Final.pdf
https://www.unaids.org/sites/default/files/media_asset/integration-mental-health-hiv-interventions_en.pdf
https://www.unaids.org/sites/default/files/media_asset/integration-mental-health-hiv-interventions_en.pdf
https://www.measureevaluation.org/resources/our-work/ovc/ovc-program-evaluation-tool-kit.html

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Rosen et al.

22.

23.

24.

25.

26.

217.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Page 11

Kroenke K, Spitzer RL, Williams JBW. The PHQ-9. J GEN INTERN MED. 2001;16(9):606—613.
doi:10.1046/j.1525-1497.2001.016009606.x [PubMed: 11556941]

Martin A, Rief W, Klaiberg A, Braehler E. Validity of the Brief Patient Health Questionnaire
Mood Scale (PHQ-9) in the general population. General Hospital Psychiatry. 2006;28(1):71-77.
doi:10.1016/j.genhosppsych.2005.07.003 [PubMed: 16377369]

Bloom DE, Canning D, Fink G, Khanna T, Salyer P. Urban Settlement: Data, Measures, and
Trends. WIDER Working Paper; 2010. Accessed April 10, 2022. https://www.econstor.eu/handle/
10419/54099

Filmer D, Scott K. Assessing Asset Indices. Demography. 2011;49(1):359-392. doi:10.1007/
$13524-011-0077-5

Horn JL. A rationale and test for the number of factors in factor analysis. Psychometrika.
1965;30(2):179-185. doi:10.1007/BF02289447 [PubMed: 14306381]

Bollen KA. Structural Equations with Latent Variables. John Wiley & Sons; 1989.

Briggs NE, MacCallum RC. Recovery of Weak Common Factors by Maximum Likelihood

and Ordinary Least Squares Estimation. Multivariate Behavioral Research. 2003;38(1):25-56.
doi:10.1207/S15327906 MBR3801_2 [PubMed: 26771123]

Velicer WF, Fava JL. Affects of variable and subject sampling on factor pattern recovery.
Psychological Methods. 1998;3(2):231-251. d0i:10.1037/1082-989X.3.2.231

Holtmann J, Koch T, Lochner K, Eid M. A Comparison of ML, WLSMYV, and Bayesian
Methods for Multilevel Structural Equation Models in Small Samples: A Simulation Study.
Multivariate Behavioral Research. 2016;51(5):661-680. doi:10.1080/00273171.2016.1208074
[PubMed: 27594086]

Steiger JH. Structural Model Evaluation and Modification: An Interval Estimation Approach.
Multivariate Behavioral Research. 1990;25(2):173-180. doi:10.1207/s15327906mbr2502_4
[PubMed: 26794479]

Bentler PM. Comparative fit indexes in structural models. Psychol Bull. 1990;107(2):238-246.
doi:10.1037/0033-2909.107.2.238 [PubMed: 2320703]

Sass DA, Schmitt TA. Testing Measurement and Structural Invariance. In: Teo T, ed.
Handbook of Quantitative Methods for Educational Research. SensePublishers; 2013:315-345.
doi:10.1007/978-94-6209-404-8_15

MacKenzie RK, van Lettow M, Gondwe C, et al. Greater retention in care among adolescents

on antiretroviral treatment accessing “Teen Club” an adolescent-centred differentiated care model
compared with standard of care: a nested case-control study at a tertiary referral hospital in
Malawi. J Int AIDS Soc. 2017;20(3). doi:10.1002/jia2.25028

Casale M, Cluver L, Boyes M, et al. Bullying and ART Nonadherence Among South African
ALHIV: Effects, Risks, and Protective Factors. J Acquir Immune Defic Syndr. 2021;86(4):436—
444. doi:10.1097/QA1.0000000000002574 [PubMed: 33196550]

Steinert JI, Shenderovich Y, Smith M, Zhou S, Toska E, Cluver L. Economic Well-being

and Associated Mediating Pathways to Improved Antiretroviral Therapy Adherence Among
Adolescents Living With HIV: A Prospective Cohort Study in South Africa. J Acquir Immune
Defic Syndr. 2022;91(4):343-352. doi:10.1097/QAI.0000000000003071 [PubMed: 35969470]

Audi C, Jahanpour O, Antelman G, et al. Facilitators and barriers to antiretroviral
therapy adherence among HIV-positive adolescents living in Tanzania. BMC Public Health.
2021;21(1):2274. doi:10.1186/s12889-021-12323-1 [PubMed: 34903209]

Tozan Y, Capasso A, Sun S, et al. The efficacy and cost-effectiveness of a family-based economic
empowerment intervention (Suubi + Adherence) on suppression of HIV viral loads among
adolescents living with HIV: results from a Cluster Randomized Controlled Trial in southern
Uganda. J Int AIDS Soc. 2021;24(6):e25752. d0i:10.1002/jia2.25752 [PubMed: 34176245]

Brathwaite R, Ssewamala FM, Mutumba M, et al. The Long-term (5-year) Impact of a Family
Economic Empowerment Intervention on Adolescents Living with HIV in Uganda: Analysis of
Longitudinal Data from a Cluster Randomized Controlled Trial from the Suubi+Adherence Study
(2012-2018). AIDS Behav. 2022;26(10):3337-3344. doi:10.1007/s10461-022-03637-1 [PubMed:
35429307]

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2024 July 01.


https://www.econstor.eu/handle/10419/54099
https://www.econstor.eu/handle/10419/54099

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Rosen et al.

40.

41.

42.

43.

44,

45.

Page 12

Richterman A, Thirumurthy H. The effects of cash transfer programmes on HIV-related outcomes
in 42 countries from 1996 to 2019. Nat Hum Behav. 2022;6(10):1362-1371. doi:10.1038/
$41562-022-01414-7 [PubMed: 35851840]

Glendinning E, Spiers J, Smith JA, et al. A Qualitative Study to Identify Perceptual Barriers

to Antiretroviral Therapy (ART) Uptake and Adherence in HIV Positive People from UK

Black African and Caribbean Communities. AIDS Behav. 2019;23(9):2514-2521. doi:10.1007/
$10461-019-02670-x [PubMed: 31520239]

Sabin LL, Nguyen VC, Harvey K, et al. Challenges to Antiretroviral Therapy Adherence

and Coping Strategies to Overcome Them: Qualitative Investigations of Adolescents Living

with HIV, their Caregivers, and Clinicians in Vietnam. The Open AIDS Journal. 2020;14(1).
doi:10.2174/1874613602014010114

Xie J, Wang Z, Li Q, et al. Associations between antiretroviral therapy-related experiences and
mental health status among people living with HIV in China: a prospective observational cohort
study. AIDS Res Ther. 2021;18(1):1-11. doi:10.1186/s12981-021-00370-y [PubMed: 33407664]
Grabowski MK, Reynolds SJ, Kagaayi J, et al. The validity of self-reported antiretroviral use

in persons living with HIV: a population-based study. AIDS. 2018;32(3):363-369. doi:10.1097/
QAD.0000000000001706 [PubMed: 29194115]

Ho R Handbook of Univariate and Multivariate Data Analysis with IBM SPSS. 2nd ed. Chapman
and Hall/CRC; 2013. doi:10.1201/b15605

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2024 July 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Rosen et al. Page 13

HOUSEHOLD

"~ PSYCHOLOGICAL POOR HEALTH

AND WELLBEING

ADVERSITY DISTRESS

Caregiver’s health is
poor or very poor

Daily adherence to
ART, past 30 days

Too sick for daily
activities, past 2 weeks

No food in household
>1x, past month

Depressive
Symptoms

Trouble staying or | | Sleeping too much Feeling irritable
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Figurel.
Theoretical model outlining pathways from household adversity to poor health and

wellbeing vis-a-vis mental distress among children and adolescents living with HIV.
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Figure2.
Depressive symptoms among children and adolescents living with HIV, by symptom

frequency in the past 6 months.
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I:I Construct items
Q Residual variance

Feeling down,
depressed, or
hopeless
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(0.050)

Trouble falling or
staying asleep
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Depressive
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Sleeping too much
or for too long
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(0.048)

00

Feeling irritable or 0.731
easily annoyed (0.046)
Fit Statistics
x2 (df) RMSEA (90% CI) CFI TLI SRMR
12.021 (2), p=0.003 0.096 (0.049-0.152), p=0.053 0.969 0.906 0.026

Figure 3.

Measurement model and fit statistics of the unifactorial depressive symptoms construct
among children and adolescents living with HIV (N = 540).
Notes. Coefficients reported in measurement model are standardized Y X g coefficients (with

standard errors).

*** n<0.001. )(2: chi-square; RMSEA: root mean square error of approximation; CF/:
comparative fit index; 7L/ Tucker-Lewis index; SRMR: standardized root mean residual
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Figure 4.

Structural model of pathways from household adversity to HIV medication adherence and
sickness vis-a-vis depressive symptoms among children and adolescents living with HIV (N

= 540).

Notes. Coefficients reported in the structural model are standardized Y X g coefficients (with

standard errors).

*p<0.05, **p<0.01, *** p<0.001. ;(2: chi-square; RMSEA: root mean square error of
approximation; CF/. comparative fit index; 7L/ Tucker-Lewis index; SRMR: standardized

root mean residual.
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Descriptive sample characteristics of children and adolescents living with HIV (CALWH) and their caregivers

Table 1.
(N=544).
n %

Socio-Demographics
Age, in years (mean, std. dev.) 108 36
Age group

5-9 years 225 414

10-17 years 319 586
Sex

Male 226 415

Female 318 585
Province

Central 272 50.0

Eastern 272 50.0
Residence type

Rural 184 338

Urban 360 66.2
Current schooling status

Enrolled in school 187 344

Out-of-school 357 65.6
Household wealth

Poorest 182 334

Average 181 333

Wealthiest 181 333
Household Adversity
No food in home =1x, past month 300 55.2
Caregiver’s current health is poor or very poor 131 241
Caregiver supports corporeal punishment in home 104 19.1
Death of a household member, past 12 months 85 15.6
Household less financially secure than neighbors 245 450
Household lacks basic shelter protection 57 105
CALWH Health and Wellbeing
Current social support across 4 domains 354 65.1
Any depressive symptoms, past 6 months 441 811
Received any psychosocial support services, past 6 months 142 26.1
Current participation in a support group for CALWH 72 132
Adhered daily to ART, past month 452 831
Too sick for daily activities, past 2 weeks 174 32.0
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