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Abstract

Objectives: Psychosocial challenges associated with perinatally acquired HIV (PHIV) infection
are well known, yet many children infected with HIV since birth demonstrate positive outcomes,
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referred to as resilience. The purpose of this study was to evaluate emotional-behavioral
development and identify salient predictors of resilience among long-term survivors of PHIV.

Design: Prospective investigation of children with PHIV compared with demographically similar
perinatally HIV-exposed but uninfected (PHEU) and HIV-unexposed, uninfected (HUU) children,
all from Thailand and Cambodia.

Methods: The Child Behavior Checklist (CBCL; parent version) was administered at baseline
and annual follow-up visits (median follow-up of 3 years) to children age 6-14. Resilience was
defined as consistent CBCL scores on the Internalizing, Externalizing or Total Problem T scales
within normative ranges ( 7-scores <60) at every time point. Generalized estimating equations
examined CBCL scores over time and logistic models examined demographic, socioeconomic, and
cultural predictors of resilience.

Results: Participants included 448 children (236 PHIV, 98 PHEU, 114 HUU), with median
(interquartile range) age at first evaluation of 7 (6-9) years. Children with PHIV exhibited similar
rates of resilience as PHEU and HUU on the Externalizing and Total Problems scales. Resilience
on the Internalizing scale was more likely in PHEU (71%) compared with PHIV (59%) or HUU
(56%), P=0.049. Factors associated with resilience in adjusted models included: HIV-exposed but
uninfected status, higher household income, Cambodian nationality, female sex, and caregiver
type.

Conclusion: Despite biopsychosocial risks, resilience is observed among PHIV and PHEU
children. Further study is needed to understand mechanisms underlying associated factors and
intervention priorities.

Keywords
HIV infection; longitudinal; perinatal; resilience

Introduction

Early studies of children and adolescents with perinatally acquired HIV (PHIV) infection
revealed heightened risk for behavioral problems and psychiatric disorders [1-4]. Biological,
genetic, and social factors were implicated as pathways of causality, including atypical early
brain development, ongoing or intermittent neuroinflammation, HIV treatment toxicities,
and effects of living in families affected by illness, poverty and stressful life events [5-7].
With the advent of effective antiretroviral therapy (ART), however, HIV disease morbidity
diminished with concomitant improvement in quality of life among many children with
PHIV [8]. More recent studies of emotional and behavioral development among children
with PHIV in the era of ART reveal mixed results [9-11]. Across investigations, children
with PHIV demonstrated higher, similar or sometimes lower rates of emotional and
behavioral problems than HIV-exposed but uninfected (HEU) children, HIV unexposed,
uninfected (HUU) children, or the general population [12-15]. However, limited longitudinal
studies preclude firm conclusions regarding the stability of mental health, particularly during
adolescence, when brain and cognitive development is dynamic and social stress and risky
behavior escalate.
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Recent efforts to understand mental health functioning among children at risk have expanded
to include identification of characteristics associated with resilience, that is, positive
development and adaptation in the presence of adversity [16-18]. These have been helpful in
identifying individual, family, and community characteristics that are likely to promote
positive psychosocial development and reduce the likelihood of mental health disorders as
children age. For example, key strengths include social and academic competency, adequate
self-regulation, problem-solving skills, and adaptive coping at the individual level; parent—
child involvement, monitoring, communication, and support at the family level; and school
and neighborhood support systems at the community level [19-21].

Resilience has not been widely considered in research with PHIV or HEU youth in the US
or other high-resource countries. Relatively few studies have prospectively evaluated and
identified positive child, family, or psychosocial characteristics that support the emergence
and persistence of emotional and behavioral resilience in HIV-affected children, in part due
to limited validated and sensitive measures of protective factors [22]. This is also the case in
low and middle-income countries (LMICs) that shoulder more of the global burden of
pediatric HIV, with limitations in access to ART, fewer economic and educational assets, and
high rates of stress. Stigma and orphanhood may also compromise psychological well being
for children affected by HIV, whether PHIV children or HEU children residing in resource-
restricted regions [23-25].

Despite additional risk among HIV-affected children in LMICs, resilience may be possible,
particularly if family and community resources for positive development are available and
accessible during childhood [26]. A recent evidence-informed family-based mental health
prevention program evaluated in South Africa (VUKA) and Thailand (CHAMP+ Asia)
fosters psychosocial well being via improved family communication and monitoring,
development of problem-solving and peer negotiation skills, and support within and between
families. This program has shown preliminary efficacy and acceptability in South African
and Thai communities and may impact ongoing mental health and the likelihood of
resilience among participants during adolescence [27-31].

To identify child, birth family and societal factors that modify risk and support emotional
and behavioral resilience in children affected by HIV residing in LMIC settings, we
examined longitudinal data on emotional and behavioral functioning in children enrolled in a
cohort study conducted in Thailand and Cambodia; each of these countries have
approximately 4000 children with PHIV under 15 years of age and many thousands more
with in-utero HIV exposure [32,33]. Participants included PHIV children without advanced
HIV disease at study entry, perinatally HEU (PHEU) children, and HUU children. Our goals
were to examine the emotional-behavioral trajectories of PHIV, PHEU, and HUU children
during school-age years; identify the presence and continuity of resilience, that is, emotional
and behavioral well being among these groups of children; and determine the role of
PHIVand psychosocial and cultural resources in predicting resilience in these populations.
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Methods

Data were acquired from participants originally enrolled in the Pediatric Randomized Early
versus Deferred Initiation in Cambodia and Thailand (PREDICT) study and a nested
neurodevelopmental substudy [14,34]. PREDICT was a randomized open-label trial of early
vs. deferred ART initiation, in children ages 1-12 years, with CD4* percentages between 15
and 24 and no history of AIDS-defining illness or ART use. The neurodevelopmental
substudy was conducted at seven hospitals in Thailand and two hospitals in Cambodia,
where two age-matched and sex-matched comparison groups were also enrolled: PHEU
children, recruited from clinics that provided treatment for the HIV-infected children or HIV-
uninfected children born to HIV-infected mothers, and HUU children from general pediatric
clinics. Group frequency matching was employed to facilitate age and sex similarity across
the PHIV, PHEU, and HUU groups, based on data at the time of enrolment in the PREDICT
neurodevelopmental substudy. Children were confirmed as HIV-uninfected by standard
immunoassay for HIV Written informed consent was obtained from caregivers and written
assent from the children at least 7 years. These studies were approved by local and National
Thai and Cambodian Institutional Review Boards and relevant US ethics committees.

Procedures and measures

Emotional-behavioral functioning was assessed with the Child Behavior Checklist (CBCL;
parent version) for school-age (618 years) children, which has been utilized to study
children with chronic illness and children in multiple countries, including Thailand and
Cambodia [35-39]. The English version of the CBCL was translated into Thai and Khmer
and then back-translated into English to ensure accurate translation, using standard accepted
procedures for assessment adaptation [40,41]. Caregivers completed the CBCL
questionnaires in their primary language every 6 months (PHIV) or annually (PHEU, HUU).
In those cases in which the person completing the questionnaire was not confident to read
independently, the caregiver questionnaire was administered by the study nurse as a face-to-
face interview.

Standardized scores based on age and sex were calculated from raw scores using US
normative data [36,37]. Borderline and clinically significant 7-scores are 60-63 and 64 and
above, respectively, for each of the three summary scores: Internalizing (e.g., anxious/
depressed, withdrawn/depressed, somatic complaints), Externalizing (e.g., aggressive
behavior, rule-breaking behavior), and Total Problems (e.g., social problems, thought
problems, attention problems). We defined resilience as having CBCL 7-scores within the
normal range ( 7-score <60) in Internalizing, Externalizing, or Total Problems at each study
visit.

Statistical analyses

Statistical analyses were conducted with Stata 14 (StataCorp, College Station, Texas, USA).
For each participant, we examined all available annual CBCL scores. For those with more
than one CBCL assessment in the same year, we selected the first administered.
Sociodemographic characteristics were compared by exposure group, using Chi-squared or
Fisher’s exact tests as appropriate for categorical covariates, and analysis of variance or

AIDS. Author manuscript; available in PMC 2021 January 11.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Malee et al.

Page 5

Kruskal-Wallis tests for normal and nonnormally distributed continuous covariates,
respectively. Children living in orphanages at the time of assessment (V= 46; 40 PHIV
children and six HEU children) were excluded from the analysis due to frequent changes
among staff members who accompanied children and provided CBCL evaluations.

Analysis of emotional-behavioral trajectories

We used generalized estimating equations (GEE) to assess Internalizing, Externalizing, and
Total Problem 7-scores as children aged. GEE were run using an identity link and an
exchangeable correlation matrix with comparisons made between the three HIV status
groups; HUU children served as the reference cohort. Adjustments were made for covariates
hypothesized to influence emotional-behavioral outcomes, including child age, sex, and
nationality, person completing the report (parent, grandparent, or aunt or uncle; herein
referred to as caregiver type), and sociodemographic characteristics, including highest
caregiver educational achievement, and household income. Dynamic factors (e.g., caregiver
type) were modeled as time-updated. We also separately assessed CBCL score changes with
age among PHIV children. In these models, we adjusted for the sociodemographic
characteristics previously described as well as HIV disease factors, including CD4* nadir,
peak HIV viral load, and time-updated HIV viral load categorized as detectable or
undetectable (<50 copies/ml).

Analysis of emotional-behavioral resilience

Results

Logistic models assessed the odds ratio (OR) [95% confidence interval (C1)] of emotional—
behavioral resilience (e.g., no borderline or clinical 7-scores), separately for Internalizing,
Externalizing, and Total 7-scores. In these models, we selected the first, last, and middle
observation over the entire follow-up period, or first and last observation for children with
only two visits. A multivariate model was developed, adjusting for covariates from the
analyses described above and consistency of caregiver reporting. As a primary aim was to
assess differences in resilience by HIV-exposure group, serostatus was forced into the model
regardless of the univariate P value. HIV-specific characteristics modeled included nadir
CD4" cell count and peak HIV viral load during follow-up, and CD4* cell count at first
CBCL assessment.

Participant enrollment and HIV characteristics

A total of 448 children (236 PHIV, 98 PHEU, and 114 HUU) were included in the analyses.
The median [interquartile range (IQR)] number of CBCL assessments for participants was 5
(3-6) for PHIV children and 3 (2-3), for both PHEU and HUU participants (Table 1). Fifty-
nine percentage of each group were female; approximately 45% were Cambodian. Type of
caregivers completing the CBCL at the initial evaluation varied; PHIV children were more
likely to have nonbirth parent respondents than PHEU and HUU children (P < 0.001).
Caregivers of PHIV and PHEU children had less education than caregivers of HUU children
(P<0.001). An amount of 43, 48, and 59% of the PHIV, PHEU, and HUU households,
respectively, had average or above average incomes (P < 0.001). In unadjusted analyses,
children with PHIV were younger and had higher (worse) Internalizing, Externalizing, and
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Total Problem 7-scores than PHEU and HUU children (£ = 0.001). However, median scores
for all groups at their initial CBCL assessment were below the borderline/clinical cutoff
scores in Internalizing, Externalizing, and Total Problem Behaviors.

Among PHIV children, all were ART-naive at entry and most were in Centers for Disease
Control and Prevention Classification of HIV disease Class A and B, with none in Class C
[42]. The median CD4™* cell count was 649 cells/ul and median viral load was 4.8 logyg
copies/ml. During the years of follow-up, 204 (86%) initiated ART. At the last visit, the
median CD4* cell count was 676 cells/ul and median viral load was 40 copies/ml, with 76%
achieving viral suppression below 50 copies/ml.

Changes in Child Behavior Checklist Internalizing, Externalizing, and Total Problem T-
scores by study group

In GEE models, CBCL 7-scores were within the normal range at baseline for PHIV, PHEU,
and HUU children, with no group differences. Internalizing, Externalizing, and Total
Problem 7-scores each showed a significant decrease with increased age (Table 2). The
Internalizing 7-score decreased on average by —0.71 (95% CI —0.89 to —0.54; £< 0.001)
units with each year increase in age. In contrast to enrollment data, PHIV children had
significantly lower (better) Internalizing 7-scores than HUUs during follow-up; the mean
difference over follow-up was —2.49 (95% CI —-3.92 to —1.06; £ < 0.001) units lower.

Change in Internalizing 7-scores over time did not differ between PHEU and HUU children
[-0.72 (95% CI -2.43-0.99; P=0.41)]. Across groups, children whose CBCL was
completed by grandparents or an aunt or uncle had significantly higher Internalizing 7-
scores than those completed by birth parents [coefficients = 2.18 (95% CI 0.4-3.96; P=
0.02), and 1.73 (95% CI 0.09-3.37; P=0.04)], respectively. Internalizing 7-scores were
significantly higher in Thai vs. Cambodian children [coefficient = 1.72 (95% CI 0.47-2.97;
P=0.007)]. There were no significant differences by sex, household income, and caregiver
education.

We found no differences in Externalizing 7-scores among PHIV HEU, and HUU groups
during follow-up. Similar to Internalizing scores, Externalizing 7-scores decreased
significantly with increasing age [coefficient = —0.66 (95% CI —0.81 to —0.51; A< 0.001)].
There were no significant differences in the Externalizing scores between nationalities or
income groups, or based on caregiver education and caregiver type.

The Total Problem 7-score decreased on average by —0.70 (-0.88 to —0.53; £< 0.001) units
with each year increase in age. Compared with HUU, Total Problem 7-scores of PHIV
children were 2.29 units (95% CI —-3.72 to —0.86) lower (£=0.001), whereas those of PHEU
children were not significantly different. Children whose CBCL questionnaire was
completed by grandparents or other relatives had Total Problem 7-scores that were
significantly higher than those reported by birth parents [coefficient = 1.80 (95% CI 0.01-
3.58; P=0.048) and 1.79 (95% CI 0.13-3.46; P= 0.03)], respectively. There were no
significant differences by sex, nationality, household income, or caregiver education.
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Perinatally acquired HIV youth only models

In the models incorporating HIV-specific covariates for PHIV children, Internalizing,
Externalizing, and Total Problems 7-scores decreased significantly with age at
approximately the same rate as in the total cohort (Supplemental Table 1, http://
links.lww.com/QAD/B454). There were no significant differences in any of the
sociodemographic factors or among most HIV-specific covariates including timing of ART
initiation, with the exception of undetectable viral load (viral load <50 copies/ml) at the time
of any CBCL assessment. Among children with undetectable viral load, Internalizing and
Total Problem 7-scores were significantly lower than those with viral load more than 50
copies/ml.

Logistic models of sustained resilience

The proportion of PHIV PHEU, and HUU children who remained resilient throughout the
investigation is shown in Fig. 1. Resilience in Internalizing behaviors was more likely
among PHEU children (71%) than among PHIV (59%) and HUU (56%) groups. After
adjustment for factors significant in a univariate model, the odds of resilience in PHEU
children was 2.0 (95% CI 1.05-3.7; £=0.03) times higher compared with HUU children
with no differences in internalizing resilience between PHIV and HUU children (Table 3).
Also associated with resilience in Internalizing scores in a multivariate model was
Cambodian nationality; Thai children showed a significantly decreased odds of resilience
compared with Cambodian children [OR 0.1 (95% CI 0.08-0.3); £< 0.001]. Among HIV-
specific covariates in the PHIV group only, higher CD4* cell count at first CBCL assessment
was associated with higher odds of resilience on the Internalizing scale [OR 1.9 (95% ClI
1.04-3.3); P=0.04].

There were no differences in odds of resilience in Externalizing or Total Problem scores by
study group in univariate or multivariate models (Table 3 and Supplemental Table 2, http://
links.lww.com/QAD/B454). However, females [OR 1.6 (95% CI 1.1-2.5; #=0.02)] and
children in families with above average incomes [OR 1.8 (95% CI 1.04-3.3; A= 0.04)] had
higher odds of resilience on the Externalizing scale; Thai children had significantly
decreased odds of resilience on the Externalizing scale compared with Cambodian children
[OR 0.6 (95% CI 0.4-1.0; P< 0.05)]. For Total Problem scores, children had higher odds of
resilience if grandparents vs. birth-parents responded to the CBCL questionnaire [OR 6.8
(95% CI 2.5-18.5; £<0.001)]. Thai children were less likely than Cambodian children to
exhibit resilience in Total Problem scores [OR 0.2 (95% CI1 0.1-0.3; A< 0.001)]. No HIV-
specific covariates were associated with resilience in Externalizing or Total Problem scores.

Discussion

Resilience in children is conceptualized in varying ways across studies and populations but
typically evokes positive adaptation and sustained well being, even in the presence of
disadvantage or adversity [16,43,44]. In this longitudinal investigation, we examined the
emotional and behavioral trajectories of PHIV and HEU children and an age-matched and
sex-matched HUU group, in Thailand and Cambodia, as reported by children’s caregivers.
We also identified the presence and sustainability of resilience among these children, defined
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as emotional and behavioral functioning that remained within the normal range throughout
longitudinal follow-up. Overall, in our longitudinal examination of emotional and behavioral
trajectories, we observed limited differences in emotional and behavioral functioning among
children affected by HIV, whether PHIV or HEU children, and their HUU peers. We also
observed similar rates of resilience in two of three emotional-behavioral domains, despite
potential risks associated with intergenerational HIV infection, stigmatized chronic illness,
and variable family and sociodemographic characteristics that frequently co-occur with HIV.

In our examination of the presence and continuity of resilience, positive outcomes in
Externalizing and Total Problem scales were observed among the majority of children and at
similar rates among PHIV, PHEU, and HUU children. However, resilience on the
Internalizing scale was more common among PHEU children than among children with
PHIV and twice as likely relative to the HUU group. These findings contrast with
observations in several earlier US studies and studies in LMIC in which PHEU children
display emotional risk, often at similar or even higher rates than children with PHIV
[9,12,13,45].

Our findings indicate that potential challenges associated with in-utero HIV-exposure did not
modify age-appropriate emotional development among PHEU children; children at risk can
vary considerably in their adjustment across multiple domains and may demonstrate
adequate coping despite stressful life experiences or emotional distress [46,47]. These
children may also have positive resources not fully identified in this investigation that
supported emotional well being and protected against development of internalizing
symptoms. For example, the extended family network commaonly observed in many Asian
societies may be protective. Improved access to ART in Thailand and Cambodia and positive
health outcomes among caregivers with HIV may support active parental engagement with
their children, an important factor associated with reduced mental health difficulties among
children [48]. It is also possible that caregivers of PHEU children acknowledge internalizing
problems, should they develop, in a different manner or less readily than the CBCL
normative group or their caregiver counterparts in this investigation.

Resilience in Externalizing behaviors was more likely endorsed in families with above
average incomes. Although it is impossible to determine how distal factors such as family
income precisely affected child behavioral functioning in this investigation, adequate family
resources are crucial in protecting children from exposure to adverse life events in families
affected by HIV, such as discrimination and parental physical and mental health challenges
[49]. Prevention/intervention services, such as combinations of cash transfers and family
supports that ameliorate financial burdens and increase children’s access to nutrition, school,
and cognitive, social, and psychological support may increase the likelihood of children’s
mental health resilience, regardless of HIV status [50,51].

Children with PHIV in this investigation, all of whom initiated ART prior to significant
immune compromise, obtained higher CBCL scores at their initial evaluation, suggesting
more emotional-behavioral problems than their PHEU and HUU peers. Importantly,
however, scores of all groups were in the normal range. Of interest, follow-up evaluations
revealed a favorable trajectory, that is, improvement in Internalizing and Total Problem 7-
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scores with increasing age among PHIV children relative to the comparison group of HIV-
unaffected peers. This observation may be related in part to an effect of ART treatment
initiation and reduced symptom burden among PHIV children. In fact, we observed that
children with undetectable viral load in our study had lower (better) Internalizing and Total
Problem scores than children with detectable viral load as they aged. It is also possible that
caregivers’ views of their PHIV children’s emotions and behaviors were tempered over time
by children’s stable HIV health status, which could in turn affect children’s emotional—-
behavioral well being and child-parental adaptation [44]. Ongoing follow-up of our cohort
will clarify the impact of compromised or healthy immune function and viral suppression,
particularly when risk for nonadherence and associated complications accelerate during
adolescence, as is often observed among youth affected by HIV [52-54].

In our analysis of emotional-behavioral trajectories, we also observed a relationship
between caregiver type and CBCL ratings of Internalizing and Total behavioral problems
during longitudinal follow-up; nonparental caregiver type was associated with higher
(worse) ratings of internalizing and total behavioral problems. It is unclear whether these
results are related to true differences in children’s emotional development in these contexts
or to different expectations or observations of particular affect or behaviors in children as
they age among nonparental vs. parental caregivers. Nonparental caregivers, who were more
likely among PHIV and PHEU than HUU children, may signal earlier biological parent
illness or death and the potential for emotional-behavioral effects, as has been reported in
other studies [24,55]. These caregivers may struggle to meet additional and/or unexpected
parenting demands and may experience limited financial and other support as they age, as
well as psychological distress and stigma [56,57]. Such challenges would be expected to
influence emotional well being, attachment relationships with children in their care, and
perceptions of children’s emotions and behavior. Going forward, it is important to
understand the interaction of caregiver relationship with the child to inform prevention/
intervention services to support resilience.

An important limitation of this study was the reliance on parental/caregiver report of
children’s emotions and behaviors, without incorporation of corroborating teacher or youth
self reports. The higher number of CBCL assessments completed by caregivers of PHIV
children during the study period may have attenuated or exaggerated their perceptions of
significant symptoms as children aged, relative to the perceptions of caregivers of children
who were HEU and HUU. Limited information was available regarding familial and
community resources that have been shown to support resilience in earlier studies [27]. The
exclusion of children orphaned by AIDS likely improved the overall prevalence rates for
resilience in our cohort, as AlDS-orphaned children are known to experience negative
mental health outcomes that worsen as they age [23]. In our investigation, Cambodian
nationality was associated with higher rates of resilience across all behavioral domains.
Although the CBCL measure has been used in earlier studies of emotional and behavioral
functioning in both Thailand and Cambodia [58], the scale may perform differently in each
setting, requiring further investigation of the psychometric properties in these contexts.

These limitations are balanced by several key strengths of our investigation, including the
longitudinal design, inclusion of time-updated risk factors, careful quality assurance process,
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consideration of HIV biomarkers for PHIV children, inclusion of age and sex-matched
comparison groups of Thai and Cambodian children, and a sample without prenatal illegal
drug exposure as a major confounder. In US studies, perinatal exposure to substances in
older PHIV and PHEU populations, as well as ongoing maternal substance use, are prevalent
confounders in studies targeting the emotional and behavioral impact of perinatal HIV [3,9].

Going forward, the longitudinal design of our investigation, along with additional youth,
family and social contextual information available in future study visits, will facilitate a
more complete understanding of emotional and behavioral trajectories and resilience as
youth age [59]. Our investigation thus far suggests moderately high rates of resilience in
emotional and behavioral functioning among children affected by HIV in two LMICs who
had access to ART. Further study is crucial to determine whether resilience persists or
diminishes throughout adolescence and whether factors associated with resilience can be
supported via research-informed and context-sensitive prevention services for families
affected by HIV in Thailand and Cambodia.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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