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Association of Care Environment With HIV Incidence and Death Among Orphaned,
Separated, and Street-Connected Children and Adolescents in Western Kenya
Paula Braitstein, PhD, MA, MSc; Allison DeLong, MSc; David Ayuku, PhD; Mary Ott, MD, MPH; Lukoye Atwoli, MBChB, PhD; Omar Galárraga, PhD;
Edwin Sang, MSc; Joseph Hogan, PhD

Abstract

IMPORTANCE In 2015, there were nearly 140 million orphaned children globally, particularly in low-
and middle-income regions, and millions more for whom the street is central to their everyday lives.
A total of 16.6 million children were orphaned because of deaths associated with HIV/AIDS, of whom
90% live in sub-Saharan Africa. Although most orphaned and separated children and adolescents in
this region are cared for by extended family, the large number of children requiring care has produced
a proliferation of institutional care. Few studies have investigated the association between care
environment and physical health among orphaned and separated youths in sub-Saharan Africa.

OBJECTIVE To examine the association of care environment with incident HIV and death among
orphaned and separated children and adolescents who were living in charitable children’s
institutions, family-based settings, and street settings in western Kenya over almost 10 years.

DESIGN, SETTING, AND PARTICIPANTS The Orphaned and Separated Children’s Assessments
Related to Their Health and Well-Being (OSCAR) project was an observational prospective cohort
study conducted in Uasin Gishu County, Kenya. The cohort comprised 2551 orphaned, separated, and
street-connected children from communities within 8 administrative locations, which included 300
randomly selected households (family-based settings) caring for children who were orphaned from
all causes, 19 charitable children’s institutions (institutional settings), and a convenience sample of
100 children who were practicing self-care on the streets (street settings). Participants were enrolled
from May 31, 2010, to April 24, 2013, and were followed up until November 30, 2019.

EXPOSURES Care environment (family-based, institutional, or street setting).

MAIN OUTCOMES AND MEASURES Survival regression models were used to investigate the
association between care environment and incident HIV, death, and time to incident HIV or death.

RESULTS Among 2551 participants, 1230 youths were living in family-based settings, 1230 were
living in institutional settings, and 91 were living in street settings. Overall, 1321 participants (51.8%)
were male, with a mean (SD) age at baseline of 10.4 (4.8) years. Most participants who were living in
institutional (1047 of 1230 youths [85.1%]) or street (71 of 91 youths [78.0%]) settings were double
orphaned (ie, both parents had died). A total of 59 participants acquired HIV infection or died during
the study period. After adjusting for sex, age, and baseline HIV status, living in a charitable children’s
institution was not associated with death (adjusted hazard ratio [AHR], 0.26; 95% CI, 0.07-1.02) or
incident HIV (AHR, 1.49; 95% CI, 0.46-4.83). Compared with living in a family-based setting, living in
a street setting was associated with death (AHR, 5.46; 95% CI, 2.30-12.94), incident HIV (AHR, 17.31;
95% CI, 5.85-51.25), and time to incident HIV or death (AHR, 7.82; 95% CI, 3.48-17.55).

(continued)

Key Points
Question What is the association of

care environment with incident HIV and

death among orphaned, separated, and

street-connected children and

adolescents in western Kenya?

Findings In this cohort study of 2551

orphaned, separated, and street-

connected youths in western Kenya,

living in an institutional environment

was not associated with either death or

incident HIV compared with living in a

family-based setting. However, living in

a street setting was associated with a

higher rate of incident HIV and death

compared with living in a family-

based setting.

Meaning This study’s findings suggest

that alternatives for orphaned,

separated, and street-connected youths

in low-income regions are needed when

designing public policies for the care of

vulnerable children, including

deinstitutionalization, to ensure that the

rights and well-being of children and

adolescents are upheld.
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Abstract (continued)

CONCLUSIONS AND RELEVANCE In this study, after adjusting for potential confounders, no
association was found between care environment and HIV incidence or death among youths living in
institutional vs family-based settings. However, living in a street setting vs a family-based setting was
associated with both HIV incidence and death. This study’s findings suggest that strengthening of
child protection systems and greater investment in evidence-based family support systems that
improve child and adolescent health and prevent youth migration to the street are needed for safe
and beneficial deinstitutionalization to be implemented at scale.

JAMA Network Open. 2021;4(9):e2125365. doi:10.1001/jamanetworkopen.2021.25365

Introduction

The United Nations Children’s Fund (UNICEF) defines an orphan as a child younger than 18 years who
has lost 1 or both parents to death associated with any cause.1 There were approximately 140 million
orphaned children globally in 2015, including 52 million children in Africa.1 A total of 15.1 million
children worldwide were orphaned by both parents (ie, double orphaned), and 16.6 million children
were orphaned because of parental deaths associated with HIV/AIDS, of whom 90% live in
sub-Saharan Africa.1,2 Although most orphaned and separated children and adolescents are cared for
by a surviving parent or extended family members,1 the large number of children requiring care on
the subcontinent has produced a proliferation of institutional care settings (eg, orphanages and
rescue centers). Recent research has estimated that 650 000 to 1.38 million orphaned and
separated children and adolescents live in institutional care environments in sub-Saharan Africa.3

The appropriateness of institutional care for orphaned and separated children and adolescents
has been challenged because data have suggested unfavorable short- and long-term physical and
mental health outcomes among children living in these environments.4,5 Studies have reported
deficits and delays in physical growth, psychological health, and cognitive and developmental
outcomes among children living in institutional settings. In response, some international
organizations have advocated for a global policy of deinstitutionalization.4,6,7 Most studies
supporting this policy have originated in eastern Europe, with relatively few from sub-Saharan Africa
and other low- and middle-income countries.4,5 Sub-Saharan Africa has had the highest dependency
ratios (ie, the number of children aged �15 years and adults aged �65 years per 100 persons of
working age) worldwide for decades, and these ratios continue to increase.8,9 Sub-Saharan Africa
also has the largest population of people living in extreme poverty, and the World Bank has estimated
that 87% of the world’s lowest-income population is expected to live in that region by 2030.10

Numerous studies from sub-Saharan Africa have found that these constraints on families and
traditional caregiving may be associated with worse educational, health, and other outcomes among
orphaned children, which have been widely documented in family-based settings.11-19

Thus, despite concerns regarding the safety and care of children in institutions, there is
increasing discourse about whether and how institutions might, if well designed, managed, and
monitored, be able to provide a safety net or last option for children in low- and middle-income
countries when other care options may be unsafe or unavailable, such as in sub-Saharan Africa,
where the foster care system is not well developed or monitored.20-22 Contextually relevant,
rigorous, and longitudinal data are needed to inform safe and beneficial care and to support policies
and interventions for orphaned and separated children and adolescents, including safe and beneficial
deinstitutionalization.

Few studies have investigated the association between care environment and physical health
among orphaned and separated children and adolescents in sub-Saharan Africa.23-27 We sought to
compare the incidence of HIV and death among orphaned and separated children and adolescents
living in family-based and institutional settings as well as youths living in street settings, who
constitute a particularly marginalized and overlooked population.28 The study was conducted in 1
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county of western Kenya over almost 10 years. Our primary hypothesis was that living in institutional
settings would be associated with higher HIV incidence and death compared with living in family-
based settings but that living in either of those settings would be associated with lower HIV incidence
and death compared with living in street settings.

Methods

The Moi University College of Health Sciences and the Moi Teaching and Referral Hospital
Institutional Research and Ethics Committee, the Indiana University Institutional Review Board, and
the University of Toronto Research Ethics Board approved this study. Written informed consent for
participation was provided by the head of household, the director of the charitable children’s
institution, or, in the case of street-connected youths, by the district (now county) children’s officer.
Individual written informed assent was provided by each child 7 years or older. Fingerprints were
used for children and guardians who were unable to sign or write their names. This study followed
the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) reporting
guideline for cohort studies.

Design and Setting
The Orphaned and Separated Children’s Assessments Related to Their Health and Well-Being
(OSCAR) project was a 2-phase longitudinal cohort study. In-depth details about the OSCAR cohort
have been previously reported.29 Phase 1 was conducted from 2010 to 2015 and phase 2 from 2016
to 2019.

The study was conducted in Uasin Gishu County, one of Kenya’s 47 counties, in the western
highlands. Its capital, Eldoret, is home to the Moi University College of Health Sciences, the Moi
Teaching and Referral Hospital, and the Academic Model Providing Access to Healthcare (AMPATH)
program headquarters.30

Participants
The study enrolled participants 18 years and younger between May 31, 2010, and April 24, 2013, with
follow-up until November 30, 2019. The OSCAR cohort comprised participants from communities
within 8 administrative locations in Uasin Gishu County, which included 300 randomly selected
households (family-based settings) caring for children who were orphaned from all causes, 19 of 21
charitable children’s institutions (institutional settings) that were operating in the county at the time
of study initiation, and a convenience sample of 100 children who were practicing self-care on the
streets (street settings).29 Orphaned youths were defined as those with a biological mother, father,
or both who had died. Separated youths were defined as those with a biological mother or father
who was potentially alive but functionally not part of the child’s life as reported by the head of
household. Street-connected youths were defined as those who spent most of their time (>75%) on
the street during the night and/or day for at least the past 3 months.

Independent Variables
The primary exposure of interest was care environment (institutional, family-based, or street), which
was determined by a participant’s living circumstances at enrollment.21 Sociodemographic
characteristics were ascertained through a clinical encounter and included age, sex, orphaned or
separated status (maternal, paternal, or both), HIV status (positive, negative, or unknown), and time
living in current care environment at baseline (<6 months, 6 months to <2 years, 2-5 years, >5 years,
or all of life).

Outcomes
Primary outcomes were incident HIV and death. Counseling and testing for HIV was offered to all
participants 18 months and older using rapid fingerstick assays administered by nationally certified
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HIV counselors. Children younger than 18 months were referred to the local HIV clinic for DNA testing
to ascertain HIV status. All-cause death was ascertained at regular intervals by community health
workers who visited participating households and documented deaths using standardized death
reporting tools. Deaths among children in institutional settings were ascertained through annual
assessments, which documented the outcomes of participants who were no longer living at the
institutions. Deaths among street-connected youths were ascertained by the project social worker
(who maintained extensive networks within the street youth community) and by physical tracing of
children.

Data Sources
Data collection was conducted in situ at the participating charitable children’s institutions or at the
OSCAR project clinic for participants living in family-based and street settings. Participants
completed a standardized clinical evaluation annually (or semiannually for street-connected youths),
and children 10 years and older completed an additional psychosocial evaluation annually.31 The
clinical encounter was an enhanced well-child care visit that included a complete survey of physical
history and a review of symptoms. Household-level data were obtained through annual site
assessments administered by the project manager (for charitable children’s institutions) or
community health workers (for participating households).32 Site assessments were not conducted
for street-connected youths.

Bias
Community health workers were study staff dedicated to following up participants from households
in the community to ascertain deaths and other issues on a quarterly basis throughout the lives of
the participants. We used our relationships and networks with the charitable children’s institutions to
ascertain outcomes of children within their environments who were no longer living in the
institutions because they were older than 18 years. We conducted dedicated team-based outreach
to other cities in Kenya to which street-connected children were known to have migrated, which
enabled us to ascertain outcomes directly from participants.

We calculated effect estimates that were adjusted for the potential confounders of age and sex.
We used competing risk regression analysis for HIV incidence because death is a competing risk for
this outcome,33 and we used Cox survival models to assess death and time to incident HIV or death.
The covariate for age was categorized as younger than 12 years vs 12 years and older to account for
the onset of puberty and the increased probability of sexual activity after puberty. Robust SEs were
calculated to account for clustering by care environment. In a sensitivity analysis, we assessed the
effect of censor year to examine bias that may have occurred from differential follow-up times.

Study Size
Before study initiation, we conducted power and sample size calculations to estimate our power to
detect 5%, 10%, and 15% differences in the probability of death. Our calculations assumed (1) a
sample of 1110 children living in institutional settings and 305 children living in family-based settings,
(2) a 3:1 ratio of children in institutional settings to children in family-based settings, (3) an
approximately equal baseline risk for the outcome of interest among all children in the study, (4) a
mean cluster size of 1.5 for families and 60 for institutions, (5) an intraclass correlation governing
cluster effects of 0.20, (6) a loss to follow-up rate of 10%, and (7) a type 1 error rate of 2-sided
α = .05. The calculations indicated that we had 86% to 99% power to detect the prespecified
differences. Because the actual enrollment numbers exceeded expectations, the power was
expected to be higher using the same assumptions.

Statistical Analysis
For all study participants, demographic characteristics at enrollment were both summarized and
stratified by care environment. For participants in family-based and institutional settings, care
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environment characteristics at the site assessment closest to enrollment were summarized at the
participant level. We reported mean values with SDs for continuous variables and frequencies with
percentages for categorical variables, both overall and by care environment. Youths who were not
orphaned or separated were excluded from all analyses.

We conducted a survival analysis to assess the association of care environment with HIV
incidence, death associated with any cause, and time to incident HIV or death. For each outcome, we
assessed overall survival by care environment using Kaplan-Meier estimates of cumulative incidence
and the P value from a log-rank test. Results from models were reported as hazard ratios (HRs) with
2-sided 95% CIs, and P < .05 was considered statistically significant. Participants with HIV-positive
status at study enrollment were omitted from the analyses of HIV incidence and time to incident HIV
or death. As a secondary analysis, we examined the association of sex and added an interaction term
between care environment and sex to the same analyses that were conducted for direct comparisons
by care environment. All analyses were performed using R software, version 4.0.1 (R Foundation for
Statistical Computing).34

Results

Participant Sociodemographic Characteristics
The analysis included 2551 participants. Of those, 1230 participants were living in family-based
settings, 1230 were living in institutional settings, and 91 were living in street settings (Table 1). The
mean (SD) age at baseline was 10.4 (4.8) years, and 1321 participants (51.8%) were male; among
street-connected youths, 70 participants (76.9%) were male. Higher proportions of participants
living in charitable children’s institutions and street settings were double orphaned (1047 youths

Table 1. Baseline Participant Characteristics

Characteristic

No. (%)

Total
Institutional
setting

Family-based
setting

Street
setting

Total participants, No. 2551 1230 1230 91

Age, mean (SD), y 10.4 (4.8) 10.3 (4.8) 10.3 (4.8) 14.5 (3.3)

Age group, y

≤5 426 (16.7) 229 (18.6) 196 (15.9) 1 (1.1)

>5 to ≤10 684 (26.8) 300 (24.4) 377 (30.7) 7 (7.7)

>10 to ≤13 559 (21.9) 282 (22.9) 258 (21.0) 19 (20.9)

>13 to ≤16 563 (22.1) 285 (23.2) 250 (20.3) 28 (30.8)

>16 319 (12.5) 134 (10.9) 149 (12.1) 36 (39.6)

Sex

Female 1230 (48.2) 568 (46.2) 641 (52.1) 21 (23.1)

Male 1321 (51.8) 662 (53.8) 589 (47.9) 70 (76.9)

Orphan status

Double (maternal and
paternal)

1605 (62.9) 1047 (85.1) 487 (39.6) 71 (78.0)

Maternal 214 (8.4) 82 (6.7) 128 (10.4) 4 (4.4)

Paternal 732 (28.7) 101 (8.2) 615 (50.0) 16 (17.6)

Time living in current care
environment

<6 mo 186 (7.3) 165 (13.4) 14 (1.1) 7 (7.7)

6 mo to <2 y 389 (15.2) 327 (26.6) 39 (3.2) 23 (25.3)

2-5 y 564 (22.1) 380 (30.9) 153 (12.4) 31 (34.1)

>5 y 414 (16.2) 281 (22.8) 122 (9.9) 11 (12.1)

All of life 950 (37.2) 50 (4.1) 895 (72.8) 5 (5.5)

Missing 48 (1.9) 27 (2.2) 7 (0.6) 14 (15.4)
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[85.1%] and 71 youths [78.0%], respectively), whereas only 487 youths (39.6%) living in family-
based settings were double orphaned. At baseline, 1364 total participants (53.5%; 331 youths
[26.9%] from institutional settings, 1017 [82.7%] from family-based settings, and 16 [17.6%] from
street settings) had been living in their current care environment for 5 years or longer or all of their
lives. Most street-connected participants (54 youths [59.3%]) had been living on the street for 6
months to 5 years. Additional characteristics of the 2474 participants with HIV-negative status at
enrollment who were included in the analysis of HIV outcomes are available in eTable 1 in the
Supplement.

The median follow-up time was 6.2 years (interquartile range [IQR], 2.0-7.4 years) among all
participants, 3.1 years (IQR, 1.0-7.0 years) among participants in institutional settings, 6.9 years (IQR,
2.3-7.4 years) among participants in family-based settings, and 6.5 years (IQR, 2.0-8.1 years) among
participants in street settings. Details regarding participants unavailable for follow-up are
summarized in eTable 2 in the Supplement.

At baseline, 77 participants (3.0%) had HIV-positive status, including 53 youths (4.3%) in
institutional settings, 23 youths (1.9%) in family-based settings, and 1 youth (1.1%) in a street setting
(Table 2). A total of 31 youths (1.2%) acquired HIV infection during the study, 28 youths (1.1%) died,
and 51 youths (2.0%) acquired HIV infection or died during the study (Figure). The HIV incidence
was 2.06 cases per 1000 person-years (95% CI, 1.1-3.0 cases per 1000 person-years) for the total

Table 2. Factors Examined at Baseline and Last Follow-up

Factor

No./total No. (%)

Baseline Last follow-upa

Total
(N = 2551)

Institutional
setting
(n = 1230)

Family-based
setting
(n = 1230)

Street
setting
(n = 91)

Total
(N = 2551)

Institutional
setting
(n = 1230)

Family-based
setting
(n = 1230)

Street
setting
(n = 91)

HIV status at baselinea

Negative 2453/2551
(96.2)

1160/1230
(94.3)

1203/1230
(97.8)

90/91
(98.9)

2159/2189
(98.6)

946/957
(98.9)

1147/1158
(99.1)

66/74
(89.2)

Positive 77/2551
(3.0)

53/1230
(4.3)

23/1230
(1.9)

1/91
(1.1)

28/2189
(1.3)

9/957
(0.9)

11/1158
(0.9)

8/74
(10.8)

Missing 21/2551
(0.8)

17/1230
(1.4)

4/1230
(0.3)

0 2/2189
(0.1)

2/957
(0.2)

0 1/74
(1.4)

Died during studyb

Yes NA NA NA NA 28/2551
(1.1)

3/1230
(0.2)

16/1230
(1.3)

9/91
(9.9)

No NA NA NA NA 2523/2551
(98.9)

1227/1230
(99.8)

1214/1230
(98.7)

82/91
(90.1)

Death among those with HIV-negative status
at baseline

Yes NA NA NA NA 25/2453
(1.0)

3/1160
(0.3)

13/1203
(1.1)

9/90
(10.0)

No NA NA NA NA 2428/2453
(99.0)

1157/1160
(99.7)

1190/1203
(98.9)

81/90
(90.0)

Death among those with HIV-positive status
at baseline

Yes NA NA NA NA 3/77
(3.9)

0 3/23
(13.0)

0

No NA NA NA NA 74/77
(96.1)

53/53
(100.0)

20/23
(87.0)

1/1
(100.0)

Acquired HIV infection or died

Yes NA NA NA NA 51/2551
(2.0)

12/1230
(1.0)

24/1230
(2.0)

15/91
(16.5)

No NA NA NA NA 2402/2551
(94.2)

1148/1230
(93.3)

1179/1230
(95.9)

75/91
(82.4)

Had >1 study visit

Yes NA NA NA NA 2189/2551
(85.8)

957/1230
(77.8)

1158/1230
(94.1)

74/91
(81.3)

No NA NA NA NA 362/2551
(14.2)

273/1230
(22.2)

72/1230
(5.9)

17/91
(18.7)

Abbreviation: NA, not applicable.
a Among those with more than 1 study visit.

b A total of 3 street-connected youths died but did not have more than 1 study visit.
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cohort, 2.2 cases per 1000 person years (95% CI, 0.5-3.8 cases per 1000 person-years) for youths in
institutional settings, 1.2 cases per 1000 person-years (95% CI, 0.2-2.1 cases per 1000 person-years)
for youths in family-based settings, and 15.5 cases per 1000 person-years (95% CI, 3.1-27.1 cases per
1000 person-years) for youths in street settings. The mortality rate was 1.7 deaths per 1000 person-
years (95% CI, 0.8-2.6 deaths per 1000 person-years) for the total cohort, 0.3 deaths per 1000
person-years (95% CI, 0-0.9 deaths per 1000 person-years) for youths in institutional settings, 2.2
deaths per 1000 person-years (95% CI, 0.9-3.5 deaths per 1000 person-years) for youths in family-
based settings, and 8.6 deaths per 1000 person-years (95% CI, 0-17.9 deaths per 1000
person-years) for youths in street settings. The time to incident HIV or death was 3.0 cases or deaths
per 1000 person-years (95% CI, 1.1-4.9 cases or deaths per 1000 person-years) for youths in
institutional settings compared with 3.4 cases or deaths per 1000 person-years (95% CI, 1.8-5.0
cases or deaths per 1000 person-years) for youths in family-based settings and 25.7 cases or deaths
per 1000 person-years (95% CI, 10.1-40.1 cases or deaths per 1000 person-years) for youths in street
settings.

In the unadjusted analysis, living in an institutional setting vs a family-based setting was
associated with a lower risk of death (HR, 0.29; 95% CI, 0.09-0.99; P = .047; log-rank P = .03) and

Figure. HIV Incidence, Death, and Time to Incident HIV or Death
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CCI indicates children living in a charitable children’s institution; FBS, children living in a family-based setting; and SCY, street-connected youths.
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no higher risk of HIV (HR, 1.33; 95% CI, 0.41-4.35; P = .64; log-rank P = .66); this association
remained when the analysis was restricted to participants with HIV-positive status at baseline (log-
rank P = .02) but not when restricted to participants with HIV-negative status at baseline (log-rank
P = .10). After adjusting for sex, age, and baseline HIV status (Table 3), living in an institutional setting
was not significantly associated with death compared with living in a family-based setting (adjusted
HR [AHR], 0.26; 95% CI, 0.07-1.02; P = .05) or HIV incidence (AHR, 1.49; 95% CI, 0.46-4.83; P = .50).
There were too few events to examine survival by sex. Compared with living in a family-based setting,
living in a street setting was associated with death (AHR, 5.46; 95% CI, 2.30-12.94; P < .001), HIV
incidence (AHR, 17.31; 95% CI, 5.85-51.25; P < .001), and time to incident HIV or death (AHR, 7.82;
95% CI, 3.48-17.55; P < .001). A significant difference in risk between male and female street-
connected youths was found for HIV incidence (AHR, 0.28; 95% CI, 0.11-0.69; P = .006) but not
death (AHR, 1.81; 95% CI, 0.81-4.01; P = .15). Among street-connected youths, there was no
significant association with sex for the time to incident HIV or death (AHR, 0.69; 95% CI, 0.37-1.30;
P = .25).

Because the median years of follow-up were different between participants living in
institutional, family-based, and street settings, we performed a sensitivity analysis to explore the
associations of different censor times with results. The IQR for follow-up times became more similar
across groups as we censored the data at different points from 4 to 9 years after study initiation.
After refitting the same models, the original results and conclusions were found to be relatively
robust to censoring time (eTable 3 in the Supplement).

Discussion

The findings of this cohort study suggest that among orphaned, separated, and street-connected
children and adolescents in this region of Kenya, there was little or no association between care
environment and HIV incidence or death, with the exception of street-connected youths, for whom
the data suggested a substantial need for intervention. Our findings regarding the associations of
institutional care compared with family-based care were inconsistent with those of a previous meta-
analysis, which found that children in institutional care had worse outcomes than those in family-
based care.5 There may be several explanations for this discrepancy. First, most of the studies
included in the meta-analysis were conducted in Eastern Europe, and their results may therefore
have been specific to geographic region. Second, the list of studies included in the meta-analysis was
not published. Therefore, we could not be certain that data collected by the authors of the present

Table 3. Unadjusted and Adjusted HIV Incidence, Death, and Time to Incident HIV or Deatha

Participant
exposure

HIV incidence (n = 2551)b Death (n = 2474)c Time to incident HIV or death (n = 2474)
Unadjusted HR
(95% CI) P value

Adjusted HR
(95% CI) P value

Unadjusted HR
(95% CI) P value

Adjusted HR
(95% CI) P value

Unadjusted HR
(95% CI) P value

Adjusted HR
(95% CI) P value

Institutional vs
family-based
setting

1.33
(0.41-4.35)

.64 1.49
(0.46-4.83)

.50 0.29
(0.09-0.99)

.047 0.26
(0.07-1.02)

.05 0.70
(0.28-1.75)

.44 0.73
(0.29-1.86)

.51

Street vs
family-based
setting

13.33
(5.42-32.79)

<.001 17.31
(5.85-51.25)

<.001 7.76
(3.34-18.04)

<.001 5.46
(2.30-12.94)

<.001 8.84
(4.46-17.53)

<.001 7.82
(3.48-17.55)

<.001

Male vs female NA NA 0.28
(0.11-0.69)

.006 NA NA 1.81
(0.81-4.01)

.15 NA NA 0.69
(0.37-1.30)

.25

Baseline age
≥12 y vs <12 y

NA NA 1.83
(0.74-4.51)

.19 NA NA 2.02
(0.83-4.89)

.12 NA NA 2.03
(0.99-4.16)

.05

Baseline
HIV-positive vs
HIV-negative
status

NA NA NA NA NA NA 6.84
(1.88-24.88)

.004 NA NA NA NA

Abbreviations: HR, hazard ratio; NA, not applicable.
a All models (adjusted and unadjusted) for HIV incidence and time to incident HIV or

death omitted participants who had HIV-positive status at enrollment. The adjusted
models were adjusted for age and sex.

b Estimated using competing risks analysis, in which death was a competing risk for HIV
infection.

c The adjusted model for death was adjusted for baseline HIV status, age, and sex.

JAMA Network Open | Global Health Incident HIV and Death Among Orphaned, Separated, and Street-Connected Youths in Kenya

JAMA Network Open. 2021;4(9):e2125365. doi:10.1001/jamanetworkopen.2021.25365 (Reprinted) September 16, 2021 8/13

Downloaded From: https://jamanetwork.com/ on 10/13/2021

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2021.25365&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.25365


study and other researchers working in low- and middle-income countries, which suggest that
orphaned and separated children living in institutional environments have similar or even improved
outcomes compared with children living in family-based settings, were included in the
meta-analysis.23,25,32,35-41 Third, the comparator population used in the meta-analysis to conclude
that institutionalization had adverse consequences comprised children who were being raised in a
family or were included based on other standard norms derived from typically developing peers;
thus, youths in the comparator population were not necessarily orphaned.5 Our data suggest that,
when compared directly with orphaned and separated youths in family-based settings, the
differences between care environments were minimal, and living in an institutional setting may be
associated with some protective benefits.23,24,31,32,42 Our data are consistent with the findings of
another study, which reported that the quality of care within care environments was more important
to a child’s well-being than differences between care environment types.25

Our finding that living in a street setting vs a family-based setting was associated with HIV
incidence and death was consistent with other, albeit limited, data from studies conducted in
sub-Saharan Africa.43-45 These results highlight the substantial inadequacies of family-based care for
many vulnerable young people, given that extreme poverty, family conflict, and child abuse and
neglect are the primary reasons children migrate to the street.28 Although cash transfer programs for
households caring for orphaned children have been implemented in Kenya and elsewhere, with
generally positive impacts, these programs remain insufficient given the substantial need.26,27,46-53

The World Bank reported that only 18% of individuals in the lowest income quintile residing in
low-income countries are covered by social safety nets.54 Given the already large number of children
and adolescents living in the streets (who migrated there mostly because of poverty, family conflict,
and violence or abuse28) and the lack of support for households caring for orphaned and separated
children,32,55 caution from governments and other stakeholders is warranted when considering rapid
and widespread deinstitutionalization.

As a last option, institutional environments, when regulated and monitored, have the potential
to provide evidence-based care for larger numbers of children and adolescents, although their
cost-effectiveness needs to be further investigated.5,56 A previous study described the ways in which
the orphan dilemma, particularly in sub-Saharan Africa, requires a diversity of care environments to
meet the needs of children and uphold their rights.32

Strengths and Limitations
This study has strengths. First, it directly compares the HIV and survival outcomes of orphaned and
separated youths in institutional environments with those in a random sample of households
providing family-based care in the same geographic region, paying careful attention to sex equity.
Second, it includes street-connected children and adolescents, who constitute a small but important
population of especially high-risk and overlooked youths. Our data highlight that this population is
in greater need of safety, care, and support relative to either of the other 2 groups. Third, this cohort
study was powered to investigate the associations between care environment and death and
followed up participants for almost 10 years. Fourth, HIV and death outcomes were ascertained by
project staff and were not dependent on self-reporting.

This study also has limitations. First, the study is observational and cannot ascertain causality.
Second, the study does not examine long-term outcomes; the median follow-up of participants living
in institutional settings was shorter than that of participants living in family-based settings, likely
because Kenya mandates the exiting of institutions at age 18 years (with rare exceptions for youths
finishing secondary school). Third, the relatively low number of deaths and incident HIV cases
prohibit us from reaching firm conclusions or adjusting for multiple covariates. Nevertheless, these
data are among the only prospective data available about these important outcomes among highly
vulnerable populations, and they provide contextually relevant information that suggests further
study is warranted.
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Conclusions

Orphaned and separated children and adolescents living in institutional environments may have
survival and HIV outcomes that are comparable with those living in family-based environments. In
contrast, youths living in street settings had higher HIV incidence and death, with female sex being
significantly associated with incident HIV. In a context in which the foster care system is inadequately
developed and insufficiently monitored, creative and open-minded strategies are necessary to help
care for the millions of children and adolescents in need. Policies and programs will need to maintain
the best interests of children as their guiding principle, recognize and implement programs in which
families can be better supported to care for orphaned and separated youths, and provide an
adequate safety net when biological or foster families are not an option.

ARTICLE INFORMATION
Accepted for Publication: July 14, 2021.

Published: September 16, 2021. doi:10.1001/jamanetworkopen.2021.25365

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2021 Braitstein P
et al. JAMA Network Open.

Corresponding Author: Paula Braitstein, PhD, MA, MSc, Associate Professor and CIHR Research Chair of Applied
Public Health, Division of Epidemiology, Dalla Lana School of Public Health, University of Toronto, 155 College St,
Toronto, ON, Canada M5T 3M7 (paula.braitstein@utoronto.ca).

Author Affiliations: Division of Epidemiology, Dalla Lana School of Public Health, University of Toronto, Toronto,
Canada (Braitstein); Department of Epidemiology and Medical Statistics, School of Public Health, College of Health
Sciences, Moi University, Eldoret, Kenya (Braitstein); Academic Model Providing Access to Healthcare (AMPATH)
Program, Eldoret, Kenya (Braitstein, Sang); Department of Biostatistics, Brown University School of Public Health,
Providence, Rhode Island (DeLong, Hogan); Department of Mental Health and Behavioral Sciences, School of
Medicine, College of Health Sciences, Moi University, Eldoret, Kenya (Ayuku, Atwoli); Department of Pediatrics,
Faculty of Medicine, Indiana University, Indianapolis (Ott); Dean’s Office, Aga Khan University Medical College, East
Africa, Nairobi, Kenya (Atwoli); Department of Health Services, Policy and Practice, Brown University School of
Public Health, Providence, Rhode Island (Galárraga).

Author Contributions: Dr Braitstein had full access to all of the data in the study and takes responsibility for the
integrity of the data and the accuracy of the data analysis.

Concept and design: Braitstein, Ayuku, Ott, Atwoli, Galárraga, Hogan.

Acquisition, analysis, or interpretation of data: Braitstein, DeLong, Ott, Atwoli, Galárraga, Sang.

Drafting of the manuscript: Braitstein.

Critical revision of the manuscript for important intellectual content: All authors.

Statistical analysis: Braitstein, DeLong, Sang, Hogan.

Obtained funding: Braitstein, Atwoli, Galárraga, Hogan.

Administrative, technical, or material support: Braitstein, Ayuku, Ott, Atwoli, Galárraga.

Supervision: Galárraga, Hogan.

Conflict of Interest Disclosures: Dr Ott reported receiving grants from the National Institutes of Health and the
Patient-Centered Outcomes Research Institute outside the submitted work. No other disclosures were reported.

Funding/Support: This study was supported by grant R01HD060478 from the Eunice Kennedy Shriver National
Institute of Child Health and Human Development, National Institutes of Health, and grant P30AI042853 from
the Providence/Boston Center for AIDS Research.

Role of the Funder/Sponsor: The funding organizations had no role in the design and conduct of the study;
collection, management, analysis, and interpretation of the data; preparation, review, or approval of the
manuscript; and decision to submit the manuscript for publication.

Disclaimer: The content is solely the responsibility of the authors and does not necessarily represent the official
views of the Eunice Kennedy Shriver National Institute of Child Health and Human Development or the National
Institutes of Health.

Additional Contributions: We gratefully acknowledge the chiefs, assistant chiefs, and village elders of Pioneer,
Kapsoya, Koisagat, Ol’Lenguse, Olare, Tarakwa, Kipsinende, and Kapyemit, Kenya, for their support and leadership

JAMA Network Open | Global Health Incident HIV and Death Among Orphaned, Separated, and Street-Connected Youths in Kenya

JAMA Network Open. 2021;4(9):e2125365. doi:10.1001/jamanetworkopen.2021.25365 (Reprinted) September 16, 2021 10/13

Downloaded From: https://jamanetwork.com/ on 10/13/2021

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2021.25365&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.25365
https://jamanetwork.com/pages/cc-by-license-permissions/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.25365
mailto:paula.braitstein@utoronto.ca


over the many years of the study. We also acknowledge all of the residents of these locations, particularly the many
households caring for vulnerable members of their community, notably orphaned and separated children and
adolescents, children with physical and mental disabilities, and older adults. We particularly thank the county and
district children’s officers for their dedication to protecting the children of Uasin Gishu County, Kenya, as well as
the Uasin Gishu Children’s Services Forum. This study would not have been possible without the willing
participation of the children and adolescents and their guardians, and we acknowledge and thank them. The
enthusiasm and commitment of the staff and volunteers of the Orphaned and Separated Children’s Assessments
Related to Their Health and Well-Being (OSCAR) project did not go unnoticed, and we thank them for their diligent
efforts and engagement in this project.

REFERENCES
1. United Nations Children’s Fund (UNICEF). Children in alternative care. UNICEF. December 2020. Accessed
February 21, 2021. https://data.unicef.org/topic/child-protection/children-alternative-care

2. Joint United Nations Programme on HIV/AIDS (UNAIDS). UNAIDS Report on the Global AIDS Epidemic 2010.
UNAIDS. 2010. Accessed February 15, 2021. https://www.unaids.org/globalreport/documents/20101123_
GlobalReport_full_en.pdf

3. Desmond C, Watt K, Saha A, Huang J, Lu C. Prevalence and number of children living in institutional care: global,
regional, and country estimates. Lancet Child Adolesc Health. 2020;4(5):370-377. doi:10.1016/S2352-4642(20)
30022-5

4. Berens AE, Nelson CA. The science of early adversity: is there a role for large institutions in the care of
vulnerable children? Lancet. 2015;386(9991):388-398. doi:10.1016/S0140-6736(14)61131-4

5. van IJzendoorn MH, Bakermans-Kranenburg MJ, Duschinsky R, et al. Institutionalisation and
deinstitutionalisation of children 1: a systematic and integrative review of evidence regarding effects on
development. Lancet Psychiatry. 2020;7(8):703-720. doi:10.1016/S2215-0366(19)30399-2

6. Petrowski N, Cappa C, Gross P. Estimating the number of children in formal alternative care: challenges and
results. Child Abuse Negl. 2017;70:388-398. doi:10.1016/j.chiabu.2016.11.026

7. Boyce N, Godsland J, Sonuga-Barke E. Institutionalisation and deinstitutionalisation of children: the executive
summary from a Lancet Group commission. Lancet Child Adolesc Health. 2020;4(8):562-563. doi:10.1016/S2352-
4642(20)30089-4

8. Harwood RH, Sayer AA, Hirschfeld M. Current and future worldwide prevalence of dependency, its relationship
to total population, and dependency ratios. Bull World Health Organ. 2004;82(4):251-258.

9. United Nations Conference on Trade and Development. Fact sheet #12: age structure. In: UNCTAD Handbook of
Statistics 2017—Population. 2018. Accessed January 12, 2021. https://unctad.org/en/PublicationChapters/tdstat42_
FS12_en.pdf

10. Roser M, Ortiz-Ospina E. Global extreme poverty. Our World in Data, Global Change Data Lab. Updated 2019.
Accessed August 5, 2020. https://ourworldindata.org/extreme-poverty

11. Ntuli B, Mokgatle M, Madiba S. The psychosocial wellbeing of orphans: the case of early school leavers in
socially depressed environment in Mpumalanga Province, South Africa. PLoS One. 2020;15(2):e0229487. doi:10.
1371/journal.pone.0229487

12. Stobaugh HC, Mayberry A, McGrath M, et al. Relapse after severe acute malnutrition: a systematic literature
review and secondary data analysis. Matern Child Nutr. 2019;15(2):e12702. doi:10.1111/mcn.12702

13. Hendrickson C, Evans D, Brennan AT, et al. Treatment outcomes among HIV-positive orphaned and
non-orphaned children on antiretroviral therapy in Johannesburg, South Africa. S Afr Med J. 2019;109(9):
679-685. doi:10.7196/SAMJ.2019.v109i9.13462

14. Nyandiko WM, Ayaya S, Nabakwe E, et al. Outcomes of HIV-infected orphaned and non-orphaned children on
antiretroviral therapy in western Kenya. J Acquir Immune Defic Syndr. 2006;43(4):418-425. doi:10.1097/01.qai.
0000243122.52282.89

15. Raymond JM, Zolnikov TR. AIDS-affected orphans in sub-Saharan Africa: a scoping review on outcome
differences in rural and urban environments. AIDS Behav. 2018;22(10):3429-3441. doi:10.1007/s10461-018-2134-1

16. Cluver LD, Orkin M, Gardner F, Boyes ME. Persisting mental health problems among AIDS-orphaned children
in South Africa. J Child Psychol Psychiatry. 2012;53(4):363-370. doi:10.1111/j.1469-7610.2011.02459.x

17. Amoako Johnson F, Padmadas SS, Smith PWF. Orphanhood and vulnerability: a conduit to poor child health
outcomes in Rwanda. AIDS Care. 2010;22(3):314-323. doi:10.1080/09540120903193682

18. Owen Nee Watts H, Nyamukapa C, Beasley M, et al. Contrasting causal pathways contribute to poorer health
and nutrition outcomes in orphans in Zimbabwe. Vulnerable Child Youth Stud. 2009;4(4):312-323. doi:10.1080/
17450120903039977

JAMA Network Open | Global Health Incident HIV and Death Among Orphaned, Separated, and Street-Connected Youths in Kenya

JAMA Network Open. 2021;4(9):e2125365. doi:10.1001/jamanetworkopen.2021.25365 (Reprinted) September 16, 2021 11/13

Downloaded From: https://jamanetwork.com/ on 10/13/2021

https://data.unicef.org/topic/child-protection/children-alternative-care
https://www.unaids.org/globalreport/documents/20101123_GlobalReport_full_en.pdf
https://www.unaids.org/globalreport/documents/20101123_GlobalReport_full_en.pdf
https://dx.doi.org/10.1016/S2352-4642(20)30022-5
https://dx.doi.org/10.1016/S2352-4642(20)30022-5
https://dx.doi.org/10.1016/S0140-6736(14)61131-4
https://dx.doi.org/10.1016/S2215-0366(19)30399-2
https://dx.doi.org/10.1016/j.chiabu.2016.11.026
https://dx.doi.org/10.1016/S2352-4642(20)30089-4
https://dx.doi.org/10.1016/S2352-4642(20)30089-4
https://www.ncbi.nlm.nih.gov/pubmed/15259253
https://unctad.org/en/PublicationChapters/tdstat42_FS12_en.pdf
https://unctad.org/en/PublicationChapters/tdstat42_FS12_en.pdf
https://ourworldindata.org/extreme-poverty
https://dx.doi.org/10.1371/journal.pone.0229487
https://dx.doi.org/10.1371/journal.pone.0229487
https://dx.doi.org/10.1111/mcn.12702
https://dx.doi.org/10.7196/SAMJ.2019.v109i9.13462
https://dx.doi.org/10.1097/01.qai.0000243122.52282.89
https://dx.doi.org/10.1097/01.qai.0000243122.52282.89
https://dx.doi.org/10.1007/s10461-018-2134-1
https://dx.doi.org/10.1111/j.1469-7610.2011.02459.x
https://dx.doi.org/10.1080/09540120903193682
https://dx.doi.org/10.1080/17450120903039977
https://dx.doi.org/10.1080/17450120903039977


19. Muhwezi WW, Muhangi D, Mugumya F. Intra-household differences in health seeking behaviour for orphans
and non-orphans in an NGO-supported and non-supported sub-county of Luwero, Uganda. Afr Health Sci. 2009;9
(2):109-117.

20. Braitstein P. Institutional care of children in low- and middle-income settings: challenging the conventional
wisdom of Oliver Twist. Glob Health Sci Pract. 2015;3(3):330-332. doi:10.9745/GHSP-D-15-00228

21. Huynh HV. New directions in orphan and vulnerable children policy and research: a focus on supporting
“suitable” institutions when placement is “necessary” for a child. Am J Orthopsychiatry. 2014;84(4):387-394. doi:
10.1037/h0099847

22. Wolff PH, Fesseha G. The orphans of Eritrea: are orphanages part of the problem or part of the solution? Am J
Psychiatry. 1998;155(10):1319-1324. doi:10.1176/ajp.155.10.1319

23. Braitstein P, Ayaya S, Nyandiko WM, et al. Nutritional status of orphaned and separated children and
adolescents living in community and institutional environments in Uasin Gishu County, Kenya. PLoS One. 2013;8
(7):e70054. doi:10.1371/journal.pone.0070054

24. Embleton L, Nyandat J, Ayuku D, et al. Sexual behavior among orphaned adolescents in western Kenya:
a comparison of institutional- and family-based care settings. J Adolesc Health. 2017;60(4):417-424. doi:10.1016/j.
jadohealth.2016.11.015

25. Whetten K, Ostermann J, Pence BW, et al; Positive Outcomes for Orphans (POFO) Research Team. Three-year
change in the wellbeing of orphaned and separated children in institutional and family-based care settings in five
low- and middle-income countries. PLoS One. 2014;9(8):e104872. doi:10.1371/journal.pone.0104872

26. Huang C, Singh K, Handa S, Halpern C, Pettifor A, Thirumurthy H. Investments in children’s health and the
Kenyan cash transfer for orphans and vulnerable children: evidence from an unconditional cash transfer scheme.
Health Policy Plan. 2017;32(7):943-955. doi:10.1093/heapol/czw181

27. Ayuku D, Embleton L, Koech J, et al. The government of Kenya cash transfer for orphaned and vulnerable
children: cross-sectional comparison of household and individual characteristics of those with and without. BMC
Int Health Hum Rights. 2014;14:25. doi:10.1186/1472-698X-14-25

28. Embleton L, Lee H, Gunn J, Ayuku D, Braitstein P. Causes of child and youth homelessness in developed and
developing countries: a systematic review and meta-analysis. JAMA Pediatr. 2016;170(5):435-444. doi:10.1001/
jamapediatrics.2016.0156

29. Kamanda A, Embleton L, Ayuku D, et al. Harnessing the power of the grassroots to conduct public health
research in sub-Saharan Africa: a case study from western Kenya in the adaptation of community-based
participatory research (CBPR) approaches. BMC Public Health. 2013;13:91. doi:10.1186/1471-2458-13-91

30. Einterz RM, Kimaiyo S, Mengech HN, et al. Responding to the HIV pandemic: the power of an academic
medical partnership. Acad Med. 2007;82(8):812-818. doi:10.1097/ACM.0b013e3180cc29f1

31. Omari F, Chrysanthopoulou SA, Embleton LE, et al. The impact of care environment on the mental health of
orphaned, separated and street-connected children and adolescents in western Kenya: a prospective cohort
analysis. BMJ Glob Health. 2021;6(3):e003644. doi:10.1136/bmjgh-2020-003644

32. Embleton L, Ayuku D, Kamanda A, et al. Models of care for orphaned and separated children and upholding
children’s rights: cross-sectional evidence from western Kenya. BMC Int Health Hum Rights. 2014;14:9. doi:10.
1186/1472-698X-14-9

33. Zhou B, Fine J, Latouche A, Labopin M. Competing risks regression for clustered data. Biostatistics. 2012;13
(3):371-383. doi:10.1093/biostatistics/kxr032

34. R Core Team. The R project for statistical computing. R Foundation for Statistical Computing; 2020. Accessed
February 15, 2020. https://www.R-project.org/

35. Escueta M, Whetten K, Ostermann J, O’Donnell K; Positive Outcomes for Orphans Research Team. Adverse
childhood experiences, psychosocial well-being and cognitive development among orphans and abandoned
children in five low income countries. BMC Int Health Hum Rights. 2014;14:6. doi:10.1186/1472-698X-14-6

36. Gray CL, Pence BW, Ostermann J, et al. Prevalence and incidence of traumatic experiences among orphans in
institutional and family-based settings in 5 low- and middle-income countries: a longitudinal study. Glob Health Sci
Pract. 2015;3(3):395-404. doi:10.9745/GHSP-D-15-00093

37. Huynh HV, Limber SP, Gray CL, et al. Factors affecting the psychosocial well-being of orphan and separated
children in five low- and middle-income countries: which is more important, quality of care or care setting? PLoS
One. 2019;14(6):e0218100. doi:10.1371/journal.pone.0218100

38. Thielman N, Ostermann J, Whetten K, Whetten R, O’Donnell K; Positive Outcomes for Orphans Research
Team. Correlates of poor health among orphans and abandoned children in less wealthy countries: the importance
of caregiver health. PLoS One. 2012;7(6):e38109. doi:10.1371/journal.pone.0038109

JAMA Network Open | Global Health Incident HIV and Death Among Orphaned, Separated, and Street-Connected Youths in Kenya

JAMA Network Open. 2021;4(9):e2125365. doi:10.1001/jamanetworkopen.2021.25365 (Reprinted) September 16, 2021 12/13

Downloaded From: https://jamanetwork.com/ on 10/13/2021

https://www.ncbi.nlm.nih.gov/pubmed/19652744
https://www.ncbi.nlm.nih.gov/pubmed/19652744
https://dx.doi.org/10.9745/GHSP-D-15-00228
https://dx.doi.org/10.1037/h0099847
https://dx.doi.org/10.1176/ajp.155.10.1319
https://dx.doi.org/10.1371/journal.pone.0070054
https://dx.doi.org/10.1016/j.jadohealth.2016.11.015
https://dx.doi.org/10.1016/j.jadohealth.2016.11.015
https://dx.doi.org/10.1371/journal.pone.0104872
https://dx.doi.org/10.1093/heapol/czw181
https://dx.doi.org/10.1186/1472-698X-14-25
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapediatrics.2016.0156&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.25365
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapediatrics.2016.0156&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.25365
https://dx.doi.org/10.1186/1471-2458-13-91
https://dx.doi.org/10.1097/ACM.0b013e3180cc29f1
https://dx.doi.org/10.1136/bmjgh-2020-003644
https://dx.doi.org/10.1186/1472-698X-14-9
https://dx.doi.org/10.1186/1472-698X-14-9
https://dx.doi.org/10.1093/biostatistics/kxr032
https://www.R-project.org/
https://dx.doi.org/10.1186/1472-698X-14-6
https://dx.doi.org/10.9745/GHSP-D-15-00093
https://dx.doi.org/10.1371/journal.pone.0218100
https://dx.doi.org/10.1371/journal.pone.0038109


39. Whetten K, Ostermann J, Whetten RA, et al; Positive Outcomes for Orphans (POFO) Research Team. A
comparison of the wellbeing of orphans and abandoned children ages 6-12 in institutional and community-based
care settings in 5 less wealthy nations. PLoS One. 2009;4(12):e8169. doi:10.1371/journal.pone.0008169

40. Atwoli L, Ayuku D, Hogan J, et al. Impact of domestic care environment on trauma and posttraumatic stress
disorder among orphans in western Kenya. PLoS One. 2014;9(3):e89937. doi:10.1371/journal.pone.0089937

41. Wolff PH, Fesseha G. The orphans of Eritrea: what are the choices? Am J Orthopsychiatry. 2005;75(4):
475-484. doi:10.1037/0002-9432.75.4.475

42. Ayaya S, DeLong A, Embleton L, et al. Prevalence, incidence and chronicity of child abuse among orphaned,
separated, and street-connected children and adolescents in western Kenya: what is the impact of care
environment? Child Abuse Negl. Published online January 20, 2021. doi:10.1016/j.chiabu.2020.104920

43. Embleton L, Ayuku D, Makori D, Kamanda A, Braitstein P. Causes of death among street-connected children
and youth in Eldoret, Kenya. BMC Int Health Hum Rights. 2018;18(1):19. doi:10.1186/s12914-018-0160-8

44. Kibel M, Pierzchalski J, Gorfinkel L, et al. Standardized mortality ratios between street-connected young
people and the general age-equivalent population in an urban setting in Kenya from 2010 to 2015. Glob Health
Action. 2020;13(1):1802097. doi:10.1080/16549716.2020.1802097

45. Woan J, Lin J, Auerswald C. The health status of street children and youth in low- and middle-income
countries: a systematic review of the literature. J Adolesc Health. 2013;53(3):314-321. doi:10.1016/j.jadohealth.
2013.03.013

46. Bryant JH. Kenya’s cash transfer program: protecting the health and human rights of orphans and vulnerable
children. Health Hum Rights. 2009;11(2):65-76.

47. Handa S, Halpern CT, Pettifor A, Thirumurthy H. The government of Kenya’s cash transfer program reduces the
risk of sexual debut among young people age 15-25. PLoS One. 2014;9(1):e85473. doi:10.1371/journal.pone.
0085473

48. Handa S, Peterman A, Huang C, Halpern C, Pettifor A, Thirumurthy H. Impact of the Kenya Cash Transfer for
Orphans and Vulnerable Children on early pregnancy and marriage of adolescent girls. Soc Sci Med. 2015;
141:36-45. doi:10.1016/j.socscimed.2015.07.024

49. Kilburn K, Thirumurthy H, Halpern CT, Pettifor A, Handa S. Effects of a large-scale unconditional cash transfer
program on mental health outcomes of young people in Kenya. J Adolesc Health. 2016;58(2):223-229. doi:10.
1016/j.jadohealth.2015.09.023

50. Shangani S, Operario D, Genberg B, et al. Unconditional government cash transfers in support of orphaned
and vulnerable adolescents in western Kenya: is there an association with psychological wellbeing? PLoS One.
2017;12(5):e0178076. doi:10.1371/journal.pone.0178076

51. Skovdal M, Mwasiaji W, Webale A, Tomkins A. Building orphan competent communities: experiences from a
community-based capital cash transfer initiative in Kenya. Health Policy Plan. 2011;26(3):233-241. doi:10.1093/
heapol/czq039

52. World Bank. Kenya Cash Transfer for Orphans and Vulnerable Children. World Bank Group. December 26,
2012. Accessed February 1, 2021. https://projects.worldbank.org/en/projects-operations/project-detail/P111545

53. Chen K, Chrysanthopoulou SA, Galarraga O. Analysis of the impact of cash transfer programs on HIV risk
behaviors in Kenya. J Glob Health Rep. 2020;4:e2020004. doi:10.29392/001c.12101

54. World Bank. The State of Social Safety Nets 2018. World Bank; 2018.

55. Braitstein P, Ayuku D, DeLong A, et al. HIV prevalence in young people and children living on the streets,
Kenya. Bull World Health Organ. 2019;97(1):33-41. doi:10.2471/BLT.18.210211

56. Wilson-Barthes M, Chrysanthopoulou SA, Atwoli L, Ayuku D, Braitstein P, Galárraga O. Cost-effectiveness of
care environments for improving the mental health of orphaned and separated children and adolescents in Kenya.
J Ment Health Policy Econ. 2021;24(2):31-41.

SUPPLEMENT.
eTable 1. Comparison of Participants in the Cohort Study I Enrollment by Care Environment for All Participants and
for Participants Who Were HIV-Negative at Enrollment
eTable 2. Outcomes of Participants in the Cohort Study, Phase 1 and Phase 2
eTable 3. Results From Sensitivity Analysis Modifying the Year of Censor and Its Impact on the Proportional
Hazards and Tests of Statistical Significance

JAMA Network Open | Global Health Incident HIV and Death Among Orphaned, Separated, and Street-Connected Youths in Kenya

JAMA Network Open. 2021;4(9):e2125365. doi:10.1001/jamanetworkopen.2021.25365 (Reprinted) September 16, 2021 13/13

Downloaded From: https://jamanetwork.com/ on 10/13/2021

https://dx.doi.org/10.1371/journal.pone.0008169
https://dx.doi.org/10.1371/journal.pone.0089937
https://dx.doi.org/10.1037/0002-9432.75.4.475
https://dx.doi.org/10.1016/j.chiabu.2020.104920
https://dx.doi.org/10.1186/s12914-018-0160-8
https://dx.doi.org/10.1080/16549716.2020.1802097
https://dx.doi.org/10.1016/j.jadohealth.2013.03.013
https://dx.doi.org/10.1016/j.jadohealth.2013.03.013
https://www.ncbi.nlm.nih.gov/pubmed/20845842
https://dx.doi.org/10.1371/journal.pone.0085473
https://dx.doi.org/10.1371/journal.pone.0085473
https://dx.doi.org/10.1016/j.socscimed.2015.07.024
https://dx.doi.org/10.1016/j.jadohealth.2015.09.023
https://dx.doi.org/10.1016/j.jadohealth.2015.09.023
https://dx.doi.org/10.1371/journal.pone.0178076
https://dx.doi.org/10.1093/heapol/czq039
https://dx.doi.org/10.1093/heapol/czq039
https://projects.worldbank.org/en/projects-operations/project-detail/P111545
https://dx.doi.org/10.29392/001c.12101
https://dx.doi.org/10.2471/BLT.18.210211
https://www.ncbi.nlm.nih.gov/pubmed/34151779

	Association of Care Environment With HIV Incidence and Death Among Orphaned, Separated, and Street-Connected Children and Adolescents in Western Kenya
	Authors

	Association of Care Environment With HIV Incidence and Death Among Orphaned, Separated, and Street-Connected Children and Adolescents in Western Kenya

