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ABSTRACT ARTICLE HISTORY

Orphans are at higher risk of HIV infection and several important HIV risk factors Received 6 October 2022

than non-orphans; however, this may be due to a combination of related social, Accepted 12 October 2023

psychological, and economic factors, as well as care environment, rather than

orphan status alone. Understanding these complex relationships may aid Soci . .
. . - . X - ocial support; orphans;

policy makers in supporting evidence-based, cost-effective programming for mediation analysis;

this vulnerable population. This longitudinal study uses a causal effect model vulnerable; young adults

to examine, through decomposition, the relationship between care

environment and HIV risk factors in orphaned and separated adolescents

and youths (OSAY) in Uasin Gishu County, Kenya; considering resilience,

social, peer, or family support, volunteering, or having one’s material needs

met as potential mediators. We analysed survey responses from 1105 OSAY

age 10-26 living in Charitable Children’s Institutions (CCl) (orphanages) and

family-based care settings (FBS). Follow-up time was 7-36 months. Care in

CCls (vs. FBS) was associated with a decreased likelihood of engaging in

forced, exchange, and consensual sex. Excess relative risks (ERR) attributable

to the indirect pathway, mediation, or interaction were not significant in any

model. Care environment was not statistically associated with differences in

substance use. Our findings support the direct, unmediated, association

between institutional care and HIV risk factors.
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SDQ - Strengths and Difficulties Questionnaire

TE - Total Effect

UNICEF - United Nations Children’s Fund

Introduction

Millions of orphaned and separated adolescents and youths (OSAY) in sub-Saharan Africa are at a
disproportionately higher risk of many adverse health outcomes, including HIV and associated risk
factors, as compared to their non-orphaned peers (Operario et al., 2011; World Health Organiz-
ation, 2013). This increased vulnerability may be due more to a combination of environmental,
social, and psychological factors than orphan status alone (Juma et al., 2013a, 2013b; Kataoka
et al., 2012; Mistry et al., 2009; Puffer et al., 2012a). Care environment has been linked to differences
in physical and mental health as well as risk behaviours in this population; however, the mechan-
isms underlying these relationships are not well understood (Embleton et al., 2014, 2017; Suther-
land et al.,, 2022).

In 2019, sub-Saharan Africa was home to approximately 53 million children who had lost one or
both parents, nearly 20% due to HIV/AIDS. In Kenya alone, there are approximately 2,080,000
orphans, 32% due to HIV/AIDS (UNICEF, 2021). In 2017, nearly 49% of new HIV cases in
Kenya occurred in individuals <24 years of age (National AIDS Control Council, 2018). Sexual
transmission, through consensual sexual activity and sexual exploitation, as well as substance use
are leading causes of HIV transmission in this population (National AIDS Control Council,
2018; Operario et al., 2011; World Health Organization, 2013). Substance use is linked to increased
HIV risk both directly, through injection drug use, and indirectly, through participation in high-
risk sexual practices including unprotected sex and increased vulnerability to sexual exploitation
(Embleton et al., 2017; World Health Organization, 2013).

Orphans are at higher risk of HIV infection than non-orphans (World Health Organization,
2013). Orphan status has also been linked to risk factors for HIV including sexual exploitation, sex-
ual abuse, substance use, early sexual debut, and having multiple sexual partners (Operario et al.,
2011; World Health Organization, 2013). However, several studies have found that orphan status
alone was not related to increases in sexual risk behaviours (Juma et al.,, 2013b; Puffer et al,,
2012a). Instead, a combination of social, psychological, economic, and contextual factors may
play a larger role in increased vulnerability and sexual risk-taking behaviours in this group
(Juma et al., 2013a, 2013b; Kataoka et al., 2012; Mistry et al., 2009; Puffer et al., 2012a). These
include protective factors such as positive relationships with peers and caregivers as well as involve-
ment in one’s community that may decrease an individual’s likelihood of early sexual debut and
sexual risk-taking as a means of facilitating social connection, psychological characteristics includ-
ing resilience that may minimise an individual’s vulnerability to participation in high-risk beha-
viours and sexual coercion, and economic factors that prevent OSAY from feeling pressured to
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engage in exchange sex as a survival strategy in order to meet their basic needs (Mmari, 2011; Per-
rino et al., 2000; Phillips et al., 2019; Puffer et al., 2012b; World Health Organization, 2013).

Care environment may also play an important role in risk behaviour. While the majority of
orphaned and separated children and adolescents in sub-Saharan Africa are cared for by
extended family (family-based settings, FBS), HIV/AIDS, poverty, and urbanisation have left
many families unable to care for OSAY and led to the emergence of alternative models of
care (Embleton et al., 2014). Despite strong cultural preferences for family-based care in the
community, with institutional care often viewed as a damaging and inadequate response to
child protection needs, a 2017 study estimated that 286,000 children age 0-17 in eastern and
southern Africa live in residential care (Berens & Nelson, 2015; Embleton et al., 2014; Petrowski
et al,, 2017). In Kenya, common alternative models of care include Charitable Children’s Insti-
tutions (CCI) (orphanages and rescue centres caring for >20 OSAY) and community-based sup-
ports by non-governmental organisations (Embleton et al., 2014). Some studies have concluded
that institutional care is detrimental to child development (Berens & Nelson, 2015). Combined
with strong cultural preferences for FBS care environments and historic examples of abuse and
neglect this has led to global calls for the deinstitutionalisation of OSAY (Berens & Nelson, 2015;
Gulaid, 2004; Save the Children UK, 2003; UNICEF, 2004). However, in countries with weak
infrastructure, there is often greater heterogeneity in well-being within care environments
than between them (Atwoli et al., 2014; Braitstein et al., 2013; Embleton et al., 2017; Gayapersad
et al., 2019; Williamson et al., 2017).

Previous studies have found that Kenyan OSAY living in CClIs (vs. FBS) had lower prevalence of
risk factors for HIV including having ever exchanged sex or experienced forced sex (Embleton et al.,
2017). These benefits may partially stem from increased levels of protective social, psychological,
and economic factors (Embleton et al., 2014; Sutherland et al., 2022). A 2014 study found that in
this population CCIs met the basic material needs of OSAY 95% of the time, compared to 17%
in FBS (Embleton et al., 2014). Previous analyses found that OSAY in CCIs had higher average
levels of resilience, social support, peer support, and volunteering as compared to those in FBS
(Sutherland et al., 2022). However, the cross-sectional nature of these studies was a primary limit-
ation; as associations were demonstrated but causality was unable to be determined. There is a need
for longitudinal investigation of the relationships and mechanisms of action between care environ-
ment, HIV risk factors, and associated social, psychological, and physical factors.

VanderWeele (2014) developed a method of ‘decomposing’ the relationship between an
exposure and an outcome into four components reflecting the effects of the exposure in the absence
of the mediator, the interactive effect of the mediator at its natural level in the absence of the
exposure, the mediated interaction, and the pure mediated effect. Combinations of components
provide insight into how much of an effect is due to mediation, interaction, both, or neither (Van-
derWeele, 2014). This method overcomes limitations of traditional analyses that assess either
mediation or interaction but not both simultaneously.

Insight into the drivers of HIV risk in vulnerable populations is of particular importance in lower
and middle income countries where the burden of HIV is high and resources may be limited
(National AIDS Control Council, 2018). The aim of the present study was to characterise the direct
and indirect effects of care environment on HIV risk factors in the Kenyan OSAY population using
VanderWeele’s decomposition method and to assess the potential mediating effects of resilience,
peer, social, and family support, volunteering, and having one’s basic material needs met. We
hypothesised that care in CCIs would be associated with reduced incidence of HIV risk factors
and that this relationship would be mediated by resilience, as previous work has also shown that
resilience is on average higher among OSAY in institutions compared to FBS (Sutherland et al.,
2022). Understanding these complex relationships is important as it may help policy makers to sup-
port evidence-based, cost-effective programming that minimises the burden of HIV in this group
and encourages the health, well-being, and social and economic potential of OSAY in any care
environment.
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Materials and methods
Study setting

This study occurred in Uasin Gishu County, Kenya. Its capital, Eldoret, is home to Moi University,
Moi Teaching and Referral Hospital, and the Academic Model Providing Access to Healthcare
(AMPATH) programme, a collaboration between Moi Teaching and Referral Hospital, Moi Uni-
versity, and a consortium of universities from North America (Einterz et al., 2007). In 2019, the
population of Eldoret was 476,000 while Uasin Gishu County was home to approximately
1,153,000 individuals from 305,000 households; 37% aged <14 years (Kenya National Bureau of
Statistics, 2019, 2020a, 2020b). In 2016, approximately 37% of individuals in Uasin Gishu County
aged <18 years were living in multidimensional poverty as defined by UNICEF’s Multiple Overlap-
ping Deprivation Analysis (Kenya National Bureau of Statistics, 2020c).

Procedures and participants

This study uses data from Phase II of the Orphaned and Separated Children’s Assessments Related to
Their Health and Well-Being (OSCAR) longitudinal cohort study. The study began in 2010, with near
universal inclusion of CCIs and a random representative sample of FBS households. It used annual
surveys and medical assessments to investigate the effects of care environment on the physical and
mental health of OSAY, <18 years old at baseline, in Uasin Gishu County, Kenya. Phase I found
that contrary to expectations, OSAY in institutional environments largely fared better than their
counterparts in FBS when measuring nutrition, mental, and sexual health outcomes (Atwoli et al.,
2014; Braitstein et al., 2013; Embleton et al., 2017). Phase II, begun in 2016, sought to explain the
results of Phase I, with a focus on individual and interpersonal factors that may promote well-
being within and between care environments (Embleton et al., 2017). The OSCAR study has been
described in detail previously (Embleton et al., 2014; Kamanda et al., 2013).

This analysis uses longitudinal data from 1105 of 1134 participants with two or more Phase II
captures at least 6 months apart. The first data capture of Phase II, time 1, established baseline.
Time 2, an individual’s latest capture within the follow-up period, provided outcome measures.
These ranged 7-36 months post-baseline. Exclusions were based upon age, as psychological assess-
ments were not administered to OSAY aged <10 (n =4), and incomplete data (n = 25). Individuals
with limited missing data, including ‘refuse to answer’, were only excluded from analyses using the
affected variables. Data cleaning occurred first in the field and discrepancies or missing information
were verified with the participant on site (Kamanda et al., 2013).

Human subjects protections

Protocols for this and the parent OSCAR study were approved by the Institutional Research Ethics
Committees of Moi University College of Health Sciences and Moi Teaching and Referral Hospital,
the Research Ethics Board of the University of Toronto, and Indiana University’s Institutional
Review Board. All participants provided written assent or fingerprints in cases where they were
unable to sign their names. Heads of FBS households and the Director of each CCI provided
informed consent. A project psychologist reviewed psychological assessments for red flags, includ-
ing suicidality, markers of active abuse, and posing likely harm to oneself or others, and cases were
followed up by OSCAR study staff.

Instruments

The 14-item Resilience Scale (RS14) with a 7-point response measured resilience (Wagnild, 2009).
The 12-item Multidimensional Scale of Perceived Social Support (MSPSS) using a 5-point response
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measured social support (Zimet et al., 1988). The 10-item Parent subscale of the Child and Adoles-
cent Social Support Scale (CASSS) with a 4-point adaptation of the frequency response measured
Family Support (Kerres Malecki & Kilpatrick Demary, 2002). The 5-item Peer Problems subscale
of the Strengths and Difficulties Questionnaire (SDQ) with a 3-point response measured peer sup-
port (Escueta et al., 2014). The ISPCAN Child Abuse Screening Tool for Children at Home (ICAST-
CH) measured a history of abuse in OSAY <18 years of age (Zolotor et al., 2009). The Childhood
Trauma Questionnaire (CTQ) measured history of abuse for OSAY age >18 (Bernstein, 1998).
Abuse was considered binary with any score of ‘moderate’ or ‘severe’ in any of the emotional, sex-
ual, or physical abuse subscales considered positive for abuse. Additional instrument information
can be found in Supplementary Table 1.

Variables

Data collection included standardised clinical and psychosocial encounters. Psychosocial instru-
ments were self-administered with assistance from a psychologist available when necessary.

The exposure variable was care environment (CCI vs. FBS). Four potentially mediating variables
were continuous - resilience, social support, family support, and peer relationships. Two were
binary - involvement in volunteering and having one’s basic material needs met, the latter
defined as a child having at least one blanket, a pair of shoes, and two sets of non-school uniform
clothing (UNICEF, 2006).

Outcome variables were incident HIV risk factors during the follow-up time, operationalised as
binary (yes/no) with prevalent cases at baseline excluded from each analysis. These included alcohol
or drug use (‘Have you ever used any of the following substances’; ‘yes’ if ever yes for any kind of
drugs or alcohol), consensual sex (‘Have you ever willingly had sex with anyone’; ‘yes’ if ever experi-
enced consensual sex), forced sex (‘Has anyone ... tried or forced you to have sex when you did not
want them to’; ‘yes’ if ever experienced forced sex), and exchange sex (‘Have you ever exchanged sex
for money, shelter, food, protection, or anything else’ and ‘In the past 12 months have you had sex
or been sexually involved with anyone because he/she gave you or told you he/she would give you
gifts, cash, or anything else?’; ‘yes’ if yes to either question).

Model adjustment variables include age (continuous), sex (female/male), orphaned/separated
status (maternal/paternal/double/non-orphan), HIV status (positive/negative), and history of
abuse (yes/no). Sub-group analysis variables include sex and age (<18/>18 years of age).

Statistical analysis

Descriptive analysis included frequencies, means, and standard deviations (SD). Data on partici-
pation in volunteering was only collected from OSAY <18 years of age.

Our analyses were guided by a theoretical causal framework (Figure 1) that hypothesises that
resilience, social, and physical factors mediate the effect of care environment on HIV risk factors.
Potentially confounding factors were adjusted for in all analyses. These were collected at baseline
and include age, sex, HIV status, orphan status, and history of abuse. Models accounted for the
possibility of clustering by household or institute (i.e. similarities among individuals from the
same household or institute due to common unmeasured factors) (239 clusters). All models were
tested for age and gender effects. Stratified sub-group analyses were run by sex and age (<18 or
>18) and differences were investigated. For each analysis, OSAY with the outcome at baseline
were excluded as they were not at risk of developing the outcome.

An adapted version of VanderWeele’s method was used to decompose the effect of care environ-
ment on HIV risk factors into direct and indirect pathways, accounting for the raw excess relative
risk (ERR) and portion of Total Effect (TE) due to mediation and interaction (Figure 2). This
method decomposes the TE into four parts: Controlled Direct Effect (CDE), Reference Interaction
Effect (INTref), Mediated Interaction Effect (INTmed), and Pure Indirect Effect (PIE). TE is the



6 e S. C. SUTHERLAND ET AL.

! v
Independent ——» Mediator  —— & Dependent
(Care Environment) (Resilience, (Drug/Alcohol Use,
Family Support, Forced Sex,

Social Support, Consensual Sex,
Peer Support, Exchange Sex)
Volunteering,

Basic Material Needs)

|

Confounding
(Age, Sex, Orphaned/Separated Status,
HIV Status, History of Abuse)

Figure 1. Causal diagram of the mediation hypothesis.
Note: A causal diagram of the effect of care environment on HIV risk factors. All confounding variables are adjusted for in all models.

sum of all four components. Every exposure-mediator pair has a unique set of effects (Vander-
Weele, 2014). The direct effect consists of the CDE, quantifying the causal effect of the exposure
not attributable to the mediator currently under consideration. This ‘direct effect’ is potentially
mediated by other variables outside the causal pathway of interest. The indirect effects are mediated
by the current mediator, describe the effect due to interaction, mediation, or both, and consist of the
INTref, INTmed, and PIE. PIE quantifies the causal effect of the mediator when the exposure is
fixed. The TE due to mediation is the sum of PIE and INTmed. The TE due to interaction is the
sum of INTmed and INTref (VanderWeele, 2014).

ERR between CCI and FBS (i.e. risk ratio — 1) was used as the effect measure and decomposed
into contributions due to the direct effect, indirect effect, mediation, and interaction of each
mediator-outcome pair. Conclusions were based on significance testing. To account for multiple
comparisons, false discovery rate was controlled at 5% for each effect measure separately, across
different mediator-outcome combinations. Table 1 presents unadjusted results. All analyses used
two-tailed tests and were conducted using SAS 9.1 (SAS Institute Inc., 2002).

Results

The sample consisted of 1105 OSAY; 553 females and 552 males. Ages at baseline ranged from 10 to
27 and 57% were <18 years of age. Most OSAY lived in FBS (73%) while 27% lived in CCIs (Table 2).

Excess Relative Risk (ERR)
v v ) v
Controlled Direct Effect (CDE) Reference Interaction Effect (INTref) Mediated Interaction Effect (INTmed) Pure Indirect Effect (PIE)
Interaction Effect Mediation Effect

N

Indirect Effect

Figure 2. Mediation and interaction decomposition.

Note: The decomposition of the ERR into four components: CDE, INTref, INTmed, PIE as described in VanderWeele (2014). In a mediation analysis,
CDE forms the direct pathway. INTref and INTmed sum to create the interaction effect. INTmed and PIE sum to create the mediation effect. INTref,
INTmed, and PIE sum to create the indirect pathway.



Table 1. The effect of care environment on HIV risk factors including alcohol or drug use, forced sex, consensual sex, and exchange sex due to mediation and interaction with resilience, social, and
physical factors in OSAY in Western Kenya.

Alcohol or drug use

Forced sex

Consensual sex

Exchange sex

Mediator Component ERR? (95% Cl) ERR? (95% Cl) ERR? (95% Cl) ERR? (95% Cl)
Resilience Total 3.48 (—1.00, 7.97) —0.70 (—0.96, —0.44)* —0.71 (-0.92, —0.50)* —0.66 (—0.99, —0.33)*
Direct 3.87 (—0.94, 8.68) —0.69 (—0.96, —0.43)* —0.74 (—0.94, —0.54)* —0.77 (—0.98, —0.57)*
Indirect —0.38 (—1.23, 0.46) —0.01 (—0.08, 0.06) 0.03 (—0.09, 0.15) 0.11 (—0.18, 0.40)
Mediated —0.40 (—1.38, 0.58) 0.00 (—0.06, 0.05) 0.02 (—0.04, 0.08) 0.05 (-0.07, 0.17)
Interaction —0.39 (—1.26, 0.47) —0.02 (—0.14, 0.11) 0.03 (—0.12, 0.18) 0.09 (—0.23, 0.42)
Family support Total 3.85 (—1.31,9.01) —0.69 (—1.01, —0.37)* —0.71 (—0.93, —0.49)* —0.41(-1.22,0.4)
Direct 2.70 (—1.10, 6.50) —0.83 (—1.05, —0.61)* —0.76 (—0.95, —0.58)* —0.84 (—1.03, —0.66)*
Indirect 1.15 (—1.82, 4.12) 0.15 (—0.16, 0.45) 0.05 (—0.09, 0.20) 0.44 (—0.4, 1.27)
Mediated —0.05 (—0.46, 0.36) —0.01 (—0.05, 0.03) —0.01 (—0.03, 0.02) —0.06 (—0.24, 0.12)
Interaction 1.16 (—1.81, 4.13) 0.13 (—0.16, 0.43) 0.05 (—0.10, 0.20) 0.44 (—0.39, 1.27)
Social Total 1.43 (-0.92, 3.79) —0.80 (—1.00, —0.60)* —0.51 (-1.11, 0.09) —0.69 (—0.96, —0.42)*
Direct 2.07 (—0.84, 4.99) —0.79 (-1.02, —0.56)* —0.78 (—1.03, —0.53)* —0.67 (—0.96, —0.38)*
Indirect —0.64 (—1.38, 0.10) —0.01 (—0.09, 0.08) 0.27 (—0.42, 0.96) —0.02 (-0.10, 0.05)
Mediated —0.61 (—1.63, 0.42) —0.03 (—0.10, 0.05) 0.13 (—0.18, 0.43) —0.03 (—0.11, 0.05)
Interaction —0.36 (—1.04, 0.33) 0.07 (—0.06, 0.19) 0.37 (—0.33, 1.06) 0.01 (-0.12, 0.15)
Peer Total 3.08 (—0.92, 7.07) —0.65 (—0.95, —0.35)* —0.64 (—0.94, —0.34)* —0.69 (—0.92, —0.45)*
Direct 3.39 (-0.94, 7.71) —0.64 (—0.93, —0.35)* —0.78 (—0.98, —0.57)* —0.69 (—0.93, —0.45)*
Indirect —0.31 (—1.66, 1.04) —0.01 (-0.12, 0.09) 0.14 (—0.17, 0.44) 0.00 (—0.03, 0.04)
Mediated —0.18 (—1.10, 0.74) —0.01 (—0.06, 0.03) 0.05 (—0.04, 0.15) 0.00 (—0.05, 0.04)
Interaction —0.12 (—1.45, 1.21) 0.00 (—0.07, 0.07) 0.20 (—0.11, 0.51) —0.01 (—0.07, 0.05)
Volunteer Total 1.36 (—1.25, 3.96) —0.73 (—0.98, —0.49)* —0.77 (—0.95, —0.58)* —0.78 (—0.98, —0.59)*
Direct 1.11 (—5.86, 8.08) —0.48 (—1.60, 0.64) -1.22 (-2.77,0.32) —0.52 (—1.74, 0.71)
Indirect 0.25 (—6.24, 6.74) —0.25 (—1.33, 0.84) 0.46 (—1.03, 1.94) —0.26 (—1.46, 0.93)
Mediated —0.02 (—0.67, 0.64) 0.00 (—0.09, 0.08) —0.04 (—0.18, 0.10) —0.02 (—0.09, 0.06)
Interaction 0.30 (—6.27, 6.87) —0.27 (—1.42, 0.88) 0.57 (—0.98, 2.12) —0.27 (—1.52, 0.97)
Basic material possessions Total 3.45 (—2.10, 9.00) —0.76 (—0.97, —0.54)* —0.66 (—0.93, —0.40)* —0.63 (—0.93, —0.33)*
Direct —0.29 (—0.92, 0.34) —0.66 (—1.37, 0.05) —1.43 (—1.86, —1.00)* —0.81 (—1.80, 0.18)
Indirect 3.74 (-1.90, 9.38) —0.10 (—0.73, 0.53) 0.77 (0.20, 1.33)* 0.18 (—0.74, 1.11)
Mediated 1.74 (—0.83, 4.30) —0.04 (—-0.22, 0.13) 0.11 (0.02, 0.21)* —0.07 (-0.27, 0.13)
Interaction 3.29 (—2.36, 8.94) —0.08 (—0.84, 0.68) 0.99 (0.36, 1.62)* 0.34 (—0.68, 1.37)

“Excess relative risk (ERR) of living in a CCl vs. FBS (baseline).

*Statistically significant at a = 0.05; unadjusted.

£ (®) HLIV3HDIENd V01D
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Table 2. Sample characteristics of OSAY (ages 10-26) in Western Kenya.

Age < 18 years Age > 18 years Total
Variable # (%); Mean (SD) # (%); Mean (SD) # (%); Mean (SD) Missing/unknown
Total 630 (57) 475 (43) 1105
Sex
Female 298 (47) 255 (54) 553 (50) 0
Male 332 (53) 220 (46) 552 (50) 0
Care environment**
ca 224 (36) 6 (16) 300 (27) 0
FBS 406 (64) 399 (84) 805 (73) 0
Volunteer activities (yes)® 435 (89) 159 (90) 594 (89) 142
Basic material possessions (yes) 320 (62) 130 (71) 450 (65) 408
Alcohol/drug use 29 (5) 4 (9) 73 (7) 5
Forced sex 124 (20) 2 (8) 166 (15) 4
Consensual sex 101 (16) 257 (54) 358 (33) 10
Exchange sex 123 (20) 8 (10) 171 (16) 3
Orphan status (orphan) 508 (81) 399 (84) 907 (82) 0
HIV+ 27 (4) 4(3) 41 (4) 0
Abuse (yes) 293 (47) 203 (44) 496 (45) 14
RS14° (resilience) 63 (19) 7 (20) 65 (20) 259
12-item MSPSS€ (social support) 4.2 (0.8) 3(0.8) 4.2 (0.8) 249
CASSS? (family support) 27 (7) 8 (8) 27 (8) 152
SDQ® (peer problems) 12 (2) 12 ) 12 (2) 172

Volunteer activities were recorded at time 1 for individuals <18 years of age at time 1; age categories for analysis were recorded
at time 2.

B14-item Resilience Scale.

€12-item Multidimensional Scale of Perceived Social Support.

dChild and Adolescent Social Support Scale.

Strengths and Difficulties Questionnaire.

fRefers to percent of known values.

*p < 0.05; **p < 0.01; ***p < 0.001 on test of difference in percentages between age groups.

OSAY in CCIs were on average younger, with 75% <18 years compared to 50% in FBS, and more
likely to be male (55% vs. 48%).

At baseline, 89% participated in volunteering. Basic material needs were met in 62% of OSAY
<18 years old and 71% age >18. Resilience scores ranged from 14 to 98 (mean = 65; SD = 20) (Wag-
nild, 2009). Social support scores ranged from 1 to 5 (mean = 4.2; SD =0.8) (Zimet, 2016). Family
support scores ranged from 10 to 40 (mean = 27; SD = 8). Peer support scores ranged from 6 to 15
(mean = 12; SD = 2) (Escueta et al., 2014). Participation in volunteering, having one’s basic material
needs met, and levels of resilience, social, family, and peer support did not vary by sex. OSAY >18
years of age had higher average levels of resilience (mean = 67 vs. 63) and family support (mean = 28
vs. 27) than those age <18. Peer and social support did not vary by age. Follow-up time ranged from
7 to 36 months (mean = 20; SD = 5) and did not vary by care environment. The percentage of indi-
viduals eligible for follow-up due to not being positive for the outcome at baseline ranged from 77%
(consensual sex) to 96% (drug/alcohol) (Table 3).

Table 3. Outcome measures at time 1 and time 2 by care environment.

Total Time 1=No Time 2 =Yes
Outcome measures Care environment n n (%) n (%)?
Alcohol/drug use ca 250 238 (95) 13 (5)
FBS 716 686 (96) 17 (2)
Forced sex ca 249 238 (96) 9 (4)
FBS 724 654 (90) 58 (9)
Consensual sex ca 243 225 (93) 13 (6)
FBS 712 510 (72) 104 (20)
Exchange sex ca 247 239 (97) 11 (5)
FBS 724 653 (90) 60 (9)

% of individuals currently eligible for the outcome measure.
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Compared to their older peers, OSAY <18 years of age had a higher prevalence of having experi-
enced forced (20% vs. 8%) or exchange (20% vs. 10%) sex, and were less likely to have used drugs/
alcohol (5% vs. 9%), or participated in consensual sex (16% vs. 54%) by time 2. Females were less
likely than males to have used drugs/alcohol (4% vs. 9%). The prevalence of outcomes at baseline
and incidence during follow-up time are presented in Table 3.

Decomposition of the total effects of care environment on HIV risk factors into ERR and com-
ponents attributable to direct effects and indirect effects, including mediation and interaction, is pre-
sented in Table 1 with detailed intermediate results available in Supplemental Table 2. Due to the
exclusion of individuals with incomplete mediator data, the population eligible for each exposure-
mediator pairing differed slightly, resulting in small differences in ERR within outcome measures.
This section presents the range of significant ERRs for each outcome variable, with exposure-
mediator specific breakdowns and 95% confidence intervals (95%CI) presented in Table 1.

After adjusting for potential confounding factors and intra-household clustering, care in CCIs (vs.
FBS) was associated with lower incidence of all sexual health outcomes. During the follow-up period,
OSAY in CCIs were 65-80% less likely to have experienced forced sex, 63-78% less likely to have
engaged in exchange sex, and 64-77% less likely to have participated in consensual sex than those
in FBS. ERR attributable to the direct pathway was significant in most models, while ERR due to
the indirect pathway, mediation, or interaction was only significant in one unadjusted model and
was not statistically significant once the false discovery rate was controlled at 5% (Table 1). Care
environment was not statistically associated with differences in drug/alcohol use.

Sub-group analyses stratified by sex and age were generally underpowered due to rare events;
however, the results were similar in direction and magnitude to the original analyses. Differences
were investigated and no significant interaction with age or sex was identified.

Discussion

This study suggests that institutional care in this setting has a direct protective effect against sexual
risk behaviours or experiences including consensual, exchange, and forced sex and that these
relationships are not strongly mediated by any of resilience, family, peer, or social support, volun-
teering, or having one’s material needs met. The single exception was consensual sex which was
mediated exclusively by having one’s material needs met in the unadjusted model; however,
these relationships were not significant once false discovery rate was controlled for. Care environ-
ment was not associated with the likelihood of engaging in drug/alcohol use.

A previous cross-sectional study found that CCIs were associated with lower prevalence of sexual
exploitation than FBS, including forced and exchange sex, but found no significant heterogeneity
between care environments with consensual sex (Embleton et al.,, 2017). In our study, at time 1,
forced, consensual, and exchange sex were already higher in FBS, resulting in lower proportions
of OSAY at risk of developing the outcome of interest by time 2. Despite this, between time 1
and time 2, OSAY in CCIs were still less likely to experience any of the sexual health outcomes
than their peers in FBS, demonstrating a direct relationship between these outcomes and care
environment. The protective effects of care in CCIs maintained significance in all but two adjusted
models.

Beyond simply demonstrating these relationships, our analysis investigated whether the effects of
care environment on sexual health outcomes may have been mediated by previously identified pro-
tective factors. Feeling supported by, connected to, and involved with one’s community may
increase access to positive role models and encourage prosocial behaviours while decreasing the
likelihood of engaging in risky sexual activities as a means of facilitating social connection
(Mmari, 2011; Perrino et al., 2000). Likewise, strong perceived social and family support, including
increased caregiver communication and monitoring, have been linked to decreased risk-taking
behaviours in adolescents (Kabiru et al., 2010). OSAY in CClIs in Kenya have demonstrated higher
average levels of peer and social support than those in FBS (Sutherland et al., 2022). For this reason,
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peer, family, and social support along with volunteering in one’s community were considered as
potential mediators in this study. Likewise, higher psychological resilience has been linked to
lower sexual risk-taking behaviours in adolescents, mitigating the increase in risk associated with
adverse childhood experiences even after adjusting for social and family support. It is theorised
that higher levels of resilience may minimise the risk of sexual transmission of HIV infection
through decreasing an individual’s vulnerability to sexual coercion or exploitation (Phillips et al.,
2019). OSAY in CCIs in Kenya have also demonstrated higher average resilience compared to
those in FBS, leading to its inclusion (Sutherland et al., 2022). Lastly, poverty is a known driver
of sexual risk behaviour in adolescents; both directly through increasing vulnerability to transac-
tional sex as a survival strategy and indirectly through exposure to work environments that predis-
pose OSAY to sexual risks and exploitation. For adolescents in Kenya, work outside of the home has
been linked with increased sexual risk factors for HIV infection including multiple sexual partners,
exchange sex, and coerced or forced sex, often with older partners with whom there is a power
dynamic that reduces the adolescent’s ability to negotiate safe sex (Juma et al., 2013a). Kenyan
OSAY in CCIs are more likely to have their basic material needs met, potentially mitigating the
motivation to engage in transactional sex, as compared to those in FBS (Embleton et al., 2014).
For this reason, having basic material possessions was investigated as a potential mediator.

Despite their theoretical impact on the relationship between care environment and HIV risk fac-
tors, the amount of excess risk explained by the indirect pathway, mediation, or interaction alone
were non-significant in nearly all models. In one exception, in the unadjusted model the direct pro-
tective effect of care in CClIs on engaging in consensual sex was mitigated by the increased likeli-
hood of OSAY in CCIs of having their basic material needs met. While the PIE also decreased
the ERR, in line with studies linking material deprivation to increased sexual risk behaviour,
these protective effects were not additive and both components of the interaction (INTref &
INTmed) reversed the direction of the effect in the resulting indirect pathway, mediation, and inter-
action summary measures (Jean-Robert, 2003; Jennings et al., 2017).

We did not find evidence of significant mediation with the investigated mediators which suggests
that the mechanisms through which care environment affects HIV risk factors likely involve
alternative mediators or confounding factors, such as quality of care, not measured in this study
(or maybe lack of power). While having one’s basic material needs met was only a significant
mediator in one unadjusted analysis, alternate socioeconomic factors including lack of food security
or participating in income generating activities such as domestic labour outside the home, which
may be more common outside of institutional care, have also been linked to increased rates of
exchange sex in Kenyan adolescents (Juma et al., 2013a). Access to external support and resources
may also be important as poverty among OSAY has been linked to increased sexual risk-taking as a
survival strategy (Juma et al., 2013a). In a 2014 study, 100% of CClIs in Eldoret reported some form
of external financial or alternative support, primarily through individual donors, while 36% of FBS
households caring for OSAY reported no external support of any kind (Embleton et al., 2014).
While family support was not a strong mediator in this study, increased structure and caregiver
supervision has been linked to lower rates of forced and exchange sex (Embleton et al., 2017).
Fear of repercussions for engaging in sexual risk behaviours may also act as a deterrent in insti-
tutional settings (Embleton et al., 2017).

Unlike sexual risk outcomes, care environment was not related to drug/alcohol use. Similar pro-
portions of OSAY in CCIs and FBS had engaged in drug/alcohol use at time 1 (5% vs. 4%); however,
eligible OSAY in CCIs were more likely to begin using drugs/alcohol during the follow-up time (5%
vs. 2%). This relationship became non-significant when adjusted for age, sex, orphan status, HIV
status, and history of abuse. This differs from a 2017 study in the OSAY population that found sub-
stance use to be higher in CCIs vs. FBS; however, that was a descriptive, cross-sectional, unadjusted
measure (Embleton et al., 2017).

The study’s relatively large sample size provides sufficient power to detect true relationships
while the sampling frame, with near universal inclusion of CCIs and a representative, random
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sample of FBS households, minimises the potential for selection bias, increasing confidence in the
generalizability of findings. While most OSAY studies have focussed on either orphans vs. non-
orphans or CCIs without an FBS comparison group, this study includes detailed information on
care environment, day-to-day activities, and social, psychological, and physical factors. While pre-
vious analyses of this population have been primarily cross-sectional, this study is longitudinal;
minimising the potential for reverse-causality. Though full temporality is not achieved as exposure
and mediator variables are collected at baseline, all OSAY had been in the same care environment
for over 5 years at data collection while mediators were a reflection of the individual’s current state.
There was no cross-over between exposure groups.

VanderWeele (2014)’s four-way decomposition differs from the more commonly presented
‘natural’ direct and indirect effect models. However, VanderWeele’s method offers the benefit of
simultaneously distinguishing effects due to mediation and interaction in a single unified frame-
work, which is lacking in traditional models (VanderWeele, 2014).

The four-way decomposition method assumes that there are no unmeasured confounders and
that confounders to the mediator-outcome relationship are not affected by the exposure (Vander-
Weele, 2014). If this is incorrect, these confounders would lie on both the direct and indirect path-
ways. As the indirect effects of care environment on HIV risk factors via the potential mediators
were rarely statistically significant, it is unlikely that any were highly influential confounders for
other mediator-outcome pairs.

This study also has limitations. The incidence of outcomes of interest was relatively rare. A
longer follow-up time may have increased outcome incidence rates and provided additional analyti-
cal power. Rare outcomes also limited sub-group analyses. Future longitudinal analyses with longer
follow-up time will allow stronger exploration of age- and sex-related heterogeneity as well as
additional risk factors such as multiple sexual partners or sexual debut.

Measurement error with theoretical constructs is unavoidable with tools measuring psychologi-
cal factors. The associated risks were minimised using age-appropriate, English-language tools, vali-
dated in the OSCAR or similar samples with only minor modifications (Supplementary Table 1)
(Hoosen et al., 2018; Sutherland et al., 2020). The same tools were used in both care environments
to minimise the potential for measurement variance. Outcomes were measured with a single item
and the term ‘sex’ was not explicitly defined. OSAY may have interpreted the meaning of ‘sex’
differently based on age and knowledge, reducing reliability.

Missing data may be non-random. Outcome measures were self-reported and may be subject to
non-response or social desirability bias due to the sensitive nature of adolescent substance use and
sexual behaviour. This may have led to underreporting, particularly for OSAY in institutionalised
care due to fear of repercussions, potentially affecting internal and external validity. To minimise
this potential source of bias, questionnaires were self-administered, with a clinical psychologist
available to assist with question clarification. Privacy and confidentiality were assured. Complete-
ness was confirmed on site with immediate follow-up on incomplete questions. Missing data was
rare. All variables with >5% missingness were investigated; no factors predictive of missingness
were found.

This study is among the first to assess the longitudinal impact of care environment on HIV
risk factors in the Kenyan OSAY population. Consistent with the primary hypothesis, it
demonstrates strong protective effects of care in CCIs on likelihood of experiencing consen-
sual, forced, or exchange sex; however, with a single exception, resilience, peer, family, and
social support, volunteering, and having one’s material needs met were not strong mediators
of this effect. For initiatives looking to minimise the incidence of HIV risk factors, this study
indicates that research into the causal pathways related to care environment might be a good
place to start. While these relationships were not explained by factors explored in this study,
alternate causal mechanisms including mediators such as poverty, external support, engaging
in income generating activities, and the role of caregivers should be explored in order to
identify potential targets for initiatives to minimise risk behaviours in this vulnerable
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population. Understanding this complex issue is crucial to the creation and support of evi-
dence-based, cost-effective programming to encourage the welfare, health, and potential of
OSAY in any care environment.
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