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Abstract
Objective—Cross-sectional research indicates high rates of mental health concerns among youth
with perinatal HIV infection (PHIV), but few studies have examined emerging psychiatric
symptoms over time.

Methods—Youth with PHIV and peer comparisons who were HIV-exposed but uninfected or
living in house-holds with HIV-infected family members (HIV-affected) and primary caregivers
participated in a prospective, multisite, longitudinal cohort study. Groups were compared for
differences in the incidence of emerging psychiatric symptoms during 2 years of follow-up and for
differences in psychotropic drug therapy. Logistic regression models were used to evaluate the
association of emerging symptoms with HIV status and psychosocial risk factors.

Results—Of 573 youth with study entry assessments, 92% attended at least 1 annual follow-up
visit (PHIV: 296; comparisons: 229). A substantial percentage of youth who did not meet
symptom criteria for a psychiatric disorder at study entry did so during follow-up (PHIV = 36%;
comparisons = 42%). In addition, those who met criteria at study entry often met criteria during
follow-up (PHIV = 41%; comparisons = 43%). Asymptomatic youth with PHIV were significantly
more likely to receive psychotropic medication during follow-up than comparisons. Youth with
greater HIV disease severity (entry CD4% <25% vs 25% or more) had higher probability of
depression symptoms (19% vs 8%, respectively).

Conclusions—Many youth in families affected by HIV are at risk for development of
psychiatric symptoms.
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Based on studies conducted throughout the world, it is now well established that youth with
perinatal HIV infection (PHIV) experience relatively high rates of psychopathology.1–5 This
is not unexpected as psychiatric symptoms in adults are not only implicated in HIV disease
transmission6 but also associated with less than optimal strategies for managing child
behavior7 and evidence moderate to high heritability.8,9 There is also fairly compelling
evidence indicating HIV contributes to neurocognitive impairment,10–13 and treatment with
antiretroviral drugs is onerous14 and may result in a range of annoying somatic
symptoms.15,16 Thus, over and above the challenges of coping with a chronic illness17

associated with considerable negative social stigma, youth with PHIV are vulnerable to a
number of biological and environmental risk factors.18–20

In addition to the obvious need to provide adequate care, the mental health concerns of
youth with HIV have additional implications for clinicians. For example, psychiatric
symptoms are associated with risky sexual behaviors and disease transmission,1,18,19,21–24

substance use,19,25,6 poor adherence to pharmacotherapy,27–31 and HIV illness parameters,13

but relations among these variables are complex and may vary as a function of study
population characteristics.32

What is much less clear is the role of HIV infection or its attendant therapies in either
contributing to or exacerbating emotional and behavioral problems. There are a handful of
studies with appropriate comparison samples that have examined this topic, most of which
have used cross-sectional designs. For example, Mellins et al33 found 3- to 8-year-old
children with PHIV did not differ in the severity of caregiver ratings of emotional behavioral
problems from HIV-exposed but uninfected peers. However, in a later study Mellins et al34

also examined rates of psychiatric disorders in the past year in older youth (aged 9–16 years)
with HIV versus controls recruited from 4 medical centers. Here, they found a significantly
higher overall rate of psychiatric disorders assessed with a structured interview in youth with
PHIV (61%) versus exposed but uninfected peers (49%); however, group differences were
not significant for specific disorders with the exception of attention-deficit hyperactivity
disorder (ADHD) (18 and 8%, respectively).

Recently, we reported on 319 youth with PHIV and 256 peers who were HIV-exposed or
living in house-holds with at least 1 HIV-infected family member (peer comparisons).
Participants were recruited from 29 sites in the United States and Puerto Rico.35 Youth with
PHIV were relatively healthy, and almost all youth were currently receiving antiretroviral
therapy. Many youth with PHIV (27%) and peer comparisons (26%) were rated (either self-
or caregiver report) as having psychiatric problems that interfered with academic or social
functioning, and the percentage of youth in both groups with the symptoms of specific
disorders was clearly higher than the general population. Moreover, youth with PHIV had
higher lifetime rates of special education (44%/32%) and interventions for emotional or
behavioral problems (37%/22%) than uninfected peers, suggesting that lifetime rates of
mental health concerns may actually be higher in youth with PHIV. In a related report about
the same sample,36 we found several HIV illness parameters including lower nadir and entry
CD4% associated with psychiatric illness, particularly conduct disorder (CD), as well as
poorer quality of life and social and academic performance, suggesting that either the virus
or severe immune suppression may have an effect on these functions.
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Collectively, the findings of these controlled, primarily cross-sectional studies support
earlier reports of mental health concerns in youth with PHIV and identify several potential
risk factors; however, they generally do not address the incidence of psychiatric conditions
or changes in symptom or treatment status over time, relative to an appropriate comparison
group, all of which help illustrate the scope of clinical management concerns. This study
expands on our prior research by characterizing (a) the incidence of emerging psychiatric
symptoms in youth with PHIV and peer comparisons during a 2-year time interval, (b)
predictors of emerging symptoms (demographic, psychosocial, and HIV illness variables),
and (c) rates of pharmacotherapy for emerging symptoms in these 2 groups of youth. This is
one of the first published studies to address these topics using a controlled, prospective,
longitudinal design with a relatively large, geographically representative sample of youth
with PHIV, most of whom were treated with highly active antiretroviral therapy (HAART).

METHOD
Participants

Participants were initially recruited from 29 clinics involved in an NIH-funded, research
initiative now referred to as the International Maternal Pediatric Adolescent AIDS Clinical
Trials Group (IMPAACT).35 The study sample comprised 2 groups of 6- to 17-year-old
youth for whom we had study entry data, 1 of which was perinatal HIV infection (PHIV [N
= 319]). The second group (peer comparisons) comprised youth (N = 254) who were
perinatally HIV-exposed but uninfected (n = 168) or living in households with HIV-infected
family members (n = 86). As most HIV-exposed youth were living with an infected family
member, most (97%) peer comparisons were from affected households. Potential
participants were stratified by age (6–xs<12 and ≥12–<18 years) and gender into 4
subgroups. All youth were required to be living with the same caregiver for the past 12
months and were excluded if their IQ was <70. The study included 2 annual follow-up visits
approximately 1 and 2 years after the initial evaluation. Overall, 92% of youth with study
entry data completed at least 1 follow-up visit, and it is these youth and their caregivers who
are the participants in this study: youth with PHIV (N = 296) and peer comparisons (N =
229). Youth who did not participate in any follow-up visit were similar to participants for
most background characteristics but were likely to have lower entry CD4% (p < .01) and
higher entry HIV viral load (p < .05).

The group of children with PHIV was slightly older than comparison youth at study entry
(median age 13 vs 11 y, p < .001). Fifty-one percent (51%) of youth with PHIV and 48% of
peer comparisons were males; approximately 86% of each group was either black or
Hispanic, and more than 10% had caregivers who met symptom criteria for at least 1
psychiatric condition. Youth with PHIV were less likely to have biological parents as
caregivers (44% vs 77%) and more likely to be living in more advantaged households as
measured by income and caregiver education. The majority (61%) of youth with PHIV had
HIV RNA viral load at study entry <400 copies/mL; 76% had entry CD4% >25%, and 22%
had prior AIDS defining diagnosis. The median CD4 cell count was 694. Two-thirds (67%)
were receiving highly active antiretroviral therapy (HAART) with protease inhibitors, and
an additional 16% were receiving HAART without protease inhibitors. The median duration
of HAART was 6.5 years. Participant background characteristics are presented in Table 1.

This study was approved by an institutional review board at each IMPAACT site, and
appropriate measures were taken to protect the identity of the participants. Written informed
consent was obtained from the primary caregiver and written assent from youth ≥12 years.
The initial study sample, procedure, and measures are described in detail in several prior
publications,26,35–38 therefore, only a brief overview is presented here.
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Procedures
Each participating NIH-supported clinic submitted a site implementation plan to the study
chairs for review and approval before participant recruitment. Plans were required to
delineate specific procedures for making psychiatric referrals; managing unintended HIV
disclosure, recruiting, and retaining participants; and maintaining quality control. Site
coordinators were instructed to ask participants whether they had mental health concerns at
scheduled visits and take appropriate action for participants who became upset, concerned,
or even curious about questions in the assessment battery. Study chairs conducted monthly
reviews of mental health referrals and their outcomes. Consent procedures assured youth
that their responses would be confidential with the exception of information indicating harm
to self or others or abuse or neglect. Disclosure of child abuse or neglect was reported to
child and protective services. Test results could be shared with a qualified, nonstudy mental
health professional with written approval of the youth’s legal guardian and in accordance
with the institutional review board guidelines.

To obtain a representative sample balanced for age and gender, lists of all eligible youth
with PHIV and peer comparisons within the designated age range were generated by the
study team for each of the 29 participating sites. Lists were sorted into blocks of 8 youths,
balanced for age (older [≥12 y] vs younger [<12 y]) and gender. Sites were required to
contact each patient in a block before moving onto the next block and continued enrolment
until 400 participants in each group were entered or enrolment was closed.35 At study entry,
youth and caregivers completed an extensive battery of questionnaires and rating scales
including information about demographic (e.g., caregiver education, marital status, family
composition, and self-identified ethnicity) and child or family (e.g., child’s medical, mental
health, and academic history; quality of life; social functioning; home environment; and
psychosocial stressors) characteristics. Caregiver mental health was also assessed. For youth
with PHIV, we obtained lifetime history of antiretroviral medications and major HIV-related
diagnoses. All measures were administered in a hospital outpatient clinic. Youth and
caregivers also completed a subset of the initial entry measures at 48 and 96 weeks to assess
any changes in psychiatric symptoms over the 2-year follow-up. Participants were given the
option of returning to complete the measures within 90 days of initiation if they were too
burdensome to complete in 1 sitting. All participants were encouraged to provide their own
answers on self-report instruments with staff available to read the questions as needed.

Measures
Psychiatric Symptoms—Caregivers evaluated youth psychiatric symptoms with the
Child and Adolescent Symptom Inventory-4R (CASI-4R),39 which is designed for youth
aged 5 to 18 years, and is available in Spanish. Individual items bear one-to-one
correspondence with DSM-IV symptoms. For most disorders, the informant is also asked
whether symptoms impair social or academic performance. Youth receive a Symptom
Cutoff score if the number of clinically significant symptoms is at least the number of
symptoms specified by DSM-IV as being necessary for a diagnosis. This score is useful
because psychiatric symptomatology plays a role in more covert behaviors (e.g., substance
use, risky sexual behavior, and poor adherence to treatment) regardless of whether or not
symptoms are perceived by the informant as impairing. As some youth who do not receive a
Symptom Cutoff score are considered impaired, the Impairment score is a good index of the
perceived need for clinical services. A Clinical Cutoff score requires both a Symptom Cutoff
score and Impairment score and therefore best approximates DSM-IV diagnostic criteria.
The findings of numerous studies indicate that the CASI-4R is reliable and valid.40

Older youth (12–17 years) self-rated their symptoms with the Youth’s (Self-Report)
Inventory-4R.41 Research indicates that the Youth’s (Self-Report) Inventory-4R

Gadow et al. Page 4

J Dev Behav Pediatr. Author manuscript; available in PMC 2012 December 12.

$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text



demonstrates satisfactory internal consistency, test-re-test reliability, and convergent and
divergent validity with corresponding scales of other child self-report measures.41,42 As with
the CASI-4R, there are impairment questions for most disorders. Children aged 8 to 11 years
completed the Child (Self-Report) Inventory-4.43 Symptom categories include generalized
anxiety, separation anxiety, major depressive episode, and dysthymia, but not attention-
deficit hyperactivity disorder (ADHD) or disruptive behavior disorders. Younger children
are not asked to assess impairment. Both measures are available in Spanish.

Covariates and Predictors—Additional measures were used to assess youth and family
characteristics. The caregiver-completed Social and Academic Functioning Questionnaire44

contains 2 subscales, the Academic Functioning scale, which obtains information about
mean performance in all academic subjects, special education, and grade retentions, and the
Social Functioning subscale, which assesses peer relations. Both subscales were translated
into Spanish for this study. Two subscales of the Wechsler Intelligence Scale for Children–
Fourth Edition Integrated45 were administered to provide an indication of the subject’s
working memory (Letter-Number Sequencing) and processing speed (Coding Recall). These
subscales were selected to minimize language, cultural or educational influences, and
response burden. The Wechsler Intelligence Scale for Children–Fourth Edition Integrated is
available in Spanish. The Parent Questionnaire44 obtained information about treatment
history (e.g., psychotropic medication, behavioral therapies, and after-school tutoring) and
was translated into Spanish for this study. Laboratory data included lifetime nadir and
current CD4 count, CD4%, and lifetime peak and current viral load documented within 90
days of study entry. Caregivers rated their own psychiatric symptoms using the Adult Self
Report Inventory-4R,46 which follows the same format and scoring procedures as the
CASI-4R, and is available in Spanish.

Statistical Methods
Fisher’s exact test, Pearson’s χ2 test, or the Wilcoxon rank-sum test were used to examine
differences between youth with PHIV and peer comparisons in several study entry variables
(youth, family, and home environment characteristics; treatment history) and prevalence of
Symptom and Clinical Cutoff scores as reported at study entry and follow-up visits. We
focused on a targeted subset of the most common conditions reported by youth or caregiver,
which were grouped into 4 general categories: ADHD, disruptive behavior disorders
(oppositional defiant disorder [ODD] and conduct disorder [CD]), anxiety (generalized
anxiety disorder and separation anxiety disorder), and depression (major depressive episode
and dysthymia). An overall indicator of whether any of these conditions were reported by
either the child or the caregiver was also analyzed which included the previous noted
disorders plus manic episode, posttraumatic stress disorder, social phobia, and somatization
disorder.

Incidence of emerging symptom cases was defined as the number of youth who met criteria
for a psychiatric disorder at either week 48 or week 96 but who did not meet criteria at study
entry. For each targeted disorder, we calculated incidence rates and exact 95% confidence
intervals per 100 person-years under a Poisson distribution, both overall and by HIV status.
Youth could have multiple, newly reported conditions in different disorder categories.

Logistic regression models were used to evaluate HIV infection status and other risk factors
for emerging symptoms. Unadjusted and adjusted odds ratios with associated 95%
confidence intervals were computed for the target disorders. The latter were adjusted for
child (age at registration, gender, and race or ethnicity) and family (caregiver education,
presence of caregiver-reported symptoms, life stressors in the year before entry visit, and
living with a biological parent) characteristics using multivariable logistic regression.
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Among all youth with PHIV who had at least 1 follow-up visit, logistic regression models
were also used to evaluate demographic and socioeconomic factors as well as measures of
HIV disease severity as risk factors for emerging symptoms within 2 years of follow-up.
Individual demographic covariates with p < .20 were considered for inclusion in a
multivariable model for each disease severity factor. This resulted in a “core” model of
covariates for all participants with PHIV, to which individual disease severity markers were
added, in separate multivariable logistic regression models. HIV illness parameters included
CD4% at study entry, HIV viral load at study entry, nadir CD4%, peak RNA, and Centers
for Disease Control and Prevention Class C diagnosis and were examined separately, after
adjustment for the core model.

Owing to the exploratory nature of these analyses, no corrections were made for multiple
comparisons; nevertheless, particular attention in interpretation was given to consistencies in
obtained findings. In summarizing results, a 2-sided p value <.05 was used to determine
statistical significance. However, due to concern for Type 2 error (i.e., falsely concluding
that neither the virus nor its immunological sequellae contributed to mental health concerns),
we note marginally significant findings (.05 < p < .07), particularly those consistent with
previous research and which may warrant consideration in future studies. All analyses were
conducted using the SAS Statistical Software version 9.2 (SAS Institute Inc., Cary, NC) and
are based on the final analysis datasets from July 2010.

RESULTS
Participation Rates

Participation rates for follow-up assessment were high: week 48, perinatal HIV infection
(PHIV) = 90% and comparisons = 85%; week 96, PHIV = 83% and comparisons = 77%. Of
youth who participated in the follow-up study and who did not meet Symptom Count criteria
for any targeted disorder at baseline (PHIV, n = 125; comparisons, n = 99), participation at
week 96 was lower for the comparison group (76%) versus youth with PHIV (86%). Of all
youth who met Symptom Cutoff criteria for a disorder at study entry (PHIV, n = 194;
comparisons, n = 155), participation rates for week 96 follow-up assessments were 81% for
youth with PHIV and 78% for comparisons.

Prevalence and Incidence of Targeted Psychiatric Conditions
Cumulative Prevalence—We calculated the number of youth who met criteria for a
targeted disorder at some time during the entire study (referred to here as cumulative
prevalence) based on the 3 different cutoff scores (Fig. 1). A comparable percentage of
youth with PHIV (69%) and peer comparisons (70%) had a Symptom Cutoff score for at
least 1 targeted disorder. As expected, rates were lower when based on Clinical Cutoff
scores, which require both the prerequisite number of symptoms plus school or social
impairment. Rates based on Impairment scores alone (i.e., regardless of number of
symptoms) were similar to Clinical Cutoff scores for attention-deficit hyperactivity disorder
(ADHD) and oppositional defiant disorder (ODD)/conduct disorder (CD); however, they
exceeded the latter for anxiety and depression.

Study Entry Cases—A relatively large number of youth received a Symptom Cutoff
score for a targeted disorder at study entry, and group differences were not statistically
significant: PHIV = 178 (60%) and comparisons = 141 (62%). Among those meeting criteria
at entry, a high percentage also met criteria during follow-up (PHIV: 41%; comparisons:
43%).
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Emerging Symptom Cases—Of youth who did not meet Symptom Cutoff criteria for
any targeted disorder at study entry (PHIV = 118/40%; comparisons = 88/38%), the number
who met criteria for at least 1 disorder during follow-up was comparable for youth with
PHIV (n = 42, 36%) and peer comparisons (n = 37, 42%). These emerging symptom cases
included a small group of youth who were receiving psychotropic medication but who were
asymptomatic at study entry (PHIV = 5; comparisons = 4).

Incidence Rates—Youth with PHIV and peer comparisons had comparable incidence
rates (per 100-person years) of emerging symptoms for each of the 4 groups of targeted
disorders as well as meeting criteria for at least 1 targeted condition (Fig. 2).

Predictors of Emerging (Symptom Cutoff Criteria) Symptoms
Combined Sample—Multivariable (adjusted) logistic regression analyses of youth with
PHIV (n = 118) and peer comparisons (n = 88) who did not meet criteria for a disorder at
study entry were conducted to examine predictors (HIV status, demographic, and family
environment characteristics) of emerging symptoms. None of our youth or family variables
assessed at study entry predicted which participants were at greater risk for emerging
symptoms of any targeted disorder (Table 2). Two predictors were marginally significant:
ethnicity (black, non-Hispanic versus white, non-Hispanic/Asian/other, p = .06) and life
stressors (1 or more vs none, p = .06).

With regard to specific disorders, multivariable analyses (controlling for demographic and
family environment variables) indicated the odds of emerging depression symptoms were
greater for females and youth whose caregiver met Symptom Cutoff criteria for at least 1
psychiatric disorder (Table 2). The odds of emerging anxiety symptoms were lower for older
youth but higher in females. In addition, there were 3 marginally significant findings,
suggesting that psychiatric symptoms in caregiver’s (p = .05) and older youth age (p = .06)
may be risk factors for emerging ODD/CD symptoms, and living with someone other than a
biological parent may be a risk factor for ADHD symptoms (p = .06).

Youth With PHIV—Separate analyses were conducted for youth with PHIV (n = 118) who
did not have a Symptom Cutoff score for a disorder at study entry. These analyses also
included 5 HIV illness parameters as predictors of emerging symptoms (Table 3). There was
evidence (adjusted for ethnicity) that youth with higher (≥25%) entry CD4% (8%) were at
less risk for emerging depression symptoms than individuals with lower entry CD4% (19%).

Psychotropic Drug Treatment
Study Entry—Of youth with HIV (n = 40) and peer comparisons (n = 23) who were
receiving psychotropic medication at study entry (Table 1), a comparable percentage met
Symptom or Clinical Cutoff criteria for at least 1 of the targeted disorders at study entry:
PHIV (75%/30%) and comparisons (74%/48%).

Emerging Cases—A comparable percentage of youth with PHIV and peer comparisons
with emerging symptoms was reported to have received behavioral or pharmacological
intervention for emotional or behavioral problems during the study. For example, the
percentage of emerging cases defined on the basis of Symptom Cutoff or Clinical Cutoff
scores who received either type of intervention at any time was 45%/70% for youth with
PHIV and 35%/54% for peer comparisons. Of emerging cases who met the Symptom Cutoff
or Clinical Cutoff criteria and who were not receiving medication at study entry (PHIV, n =
37/21; comparisons, n = 33/20), a comparable percentage of youth with PHIV and peer
comparisons received medication during follow-up (8%/19% vs 3%/15%, respectively).

Gadow et al. Page 7

J Dev Behav Pediatr. Author manuscript; available in PMC 2012 December 12.

$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text



Asymptomatic Cases—Of youth who did not meet Clinical Cutoff at any time during
the study (PHIV = 221; comparisons = 166), a larger percentage of youth with PHIV (10%)
received medication at study entry than peer comparisons (5%), but this difference was not
statistically significant (Fisher’s exact test, p = .08). However, of all youth who were both
asymptomatic and not taking medication at study entry, a significantly greater percentage of
youth with PHIV (6%) were administered medication during the follow-up interval than
peer comparisons (2%) (Fisher’s exact test, p = .03).

DISCUSSION
From study entry to the second-year follow-up visit, 69% of youth with perinatal HIV
infection (PHIV) and 70% of peer comparisons met DSM-IV Symptom Cutoff criteria for at
least 1 targeted psychiatric disorder, confirming previous findings that many HIV-affected
youth are at risk for mental health concerns.35 Symptom levels are important because they
figure prominently in models of substance use, risky sexual behavior, and poor adherence,
but so is impairment as this is a defining characteristic of illness. With regard to the latter,
the percentage of youth who received psychotropic medication or whose symptoms were
perceived as interfering with social or academic functioning at any time during the study
was considerable (PHIV = 43%; comparisons = 37%). As if these facts are not sobering
enough, it warrants noting they are conservative estimates as they capture only a relatively
brief period of time and exclude youth whose symptoms were problematic primarily in
school.47,48

This study expands on our previous research by showing that a sizeable minority of youth
who were asymptomatic at study entry met Symptom Cutoff criteria for at least 1 targeted
disorder during follow-up (PHIV = 36%; comparisons = 42%). Many youth with emerging
symptoms that reportedly impaired social or academic functioning did not receive active
treatment even though such services were available. Psychiatric symptoms were often
chronic, and even when treated with psychotropic medication, continued to be impairing.
There was also some evidence that either the virus or its attendant therapies may have
contributed to symptom severity in some youth with PHIV. Although it may seem
reassuring that rates of mental health concerns were comparable for both groups of youth, as
we reported previously, they are markedly higher than figures for representative,
community-based samples,35 which is consistent with the findings of a voluminous literature
characterizing the relation of high-risk environments and fragile families with child mental
health and access to health care,49–52 particularly youth affected in some way by
HIV.20,53,54

Predictors of Psychopathology
Among youth who did not meet Symptom Cutoff criteria for any disorder at study entry,
none of our youth or family variables assessed at study entry predicted which participants
were at greater risk for emerging symptoms. Two variables that were marginally significant
(p = .06) and therefore warrant consideration in future research were family stressors and
youth ethnicity. As expected,55 caregivers who reported at least 1 life stressor during the
year before study entry were more likely to have a youth with emerging symptoms. Black,
non-Hispanic youth were less likely to be emerging symptom cases when compared with
white, non-Hispanic or Asian or other youth.

With regard to specific targeted disorders, gender was a predictor of emerging anxiety and
depression symptoms with females having greater odds of symptom development during
follow-up, which is consistent with the increased prevalence of anxiety and depressive
disorders in older (aged 12–18 years) but not younger (aged 5–11 years) females.56 The
odds of emerging anxiety were also greater for younger versus older youth, which is
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consistent with our findings for study entry.35 Evi-dence indicates that parental
psychopathology is a risk factor for a wide range of psychiatric outcomes in off-spring,57

and in our study, this was the case for emerging depression and possibly oppositional defiant
disorder (ODD)/conduct disorder (CD) symptoms, but the latter was marginally significant
(p = .05) and therefore requires replication in a larger sample. Mellins et al19 reported a
relation between caregiver and youth (HIV exposed ± infection) mental health, where the
former indirectly contributed to youth substance use and risky sexual behavior through its
influence on the latter. Two marginally significant (p = .06) findings that warrant
consideration in future research were the increased risk for emerging ODD/CD symptoms in
older youth and the reduced risk of emerging attention-deficit hyperactivity disorder
(ADHD) symptoms in youth living with a biological parent. Future articles from our group
will address interactions among these and other variables with an eye toward identifying
high-risk families for appropriate interventions.

We also examined 5 HIV illness parameters assessed at study entry as potential predictors of
emerging symptoms in the PHIV group and found that youth with lower (≤24%) CD4% at
study entry (19%) were at greater risk for depression than individuals with higher CD4%
(8%). Previously, Wood et al13 conducted a retrospective chart review of 81 youth (aged
11–23 years) with PHIV treated with highly active antiretroviral therapy (HAART) and
examined the relation of illness variables with rates of clinical psychiatric diagnoses. They
found that youth with a previous history of Class C diagnosis (mean age of first diagnosis 3
years) were more likely to receive subsequent psychiatric diagnoses, even after controlling
for the age at onset of HAART. CD4 counts were not significantly associated with
psychiatric diagnosis. Similarly, Mellins et al58 did not find an association between CD4
count and psychiatric illness in a sample of 47 youth with PHIV. If HIV illness parameters
do in fact influence psychiatric symptoms, it will likely be through interactions with other
biologic and psychosocial variables.

Pharmacotherapy
Although we did not attempt to assess the perceived effectiveness of mental health
interventions or the sequence of events that may have led to treatment, our results do raise
concerns about elevated symptoms and the extent to which they may contribute to adverse
outcomes. Three-fourths of all youth who were receiving psychotropic medication at study
entry met Symptom Cutoff criteria for a targeted disorder. A significant minority of youth
with emerging symptoms were reported as never having received behavioral of
pharmacological intervention for an emotional or behavioral problem. Previously, we
speculated that the differentially higher rates of treatment for youth with PHIV versus peer
comparisons may be due to the fact that the former were receiving regular care from state-
of-the-art clinics that specialized in HIV and its clinical management,35,37 and findings from
this study for youth who were asymptomatic from study entry to 2-year follow-up lend
additional support to this interpretation.

Strengths and Limitations
Strengths of this study include a prospective, longitudinal research design; relatively large,
geographically diverse samples; youth treated with HAART regimens; different age groups;
psychometrically established measures with objective, clinically based cutoff scores; data
from multiple informants; modest attrition; and a range of biopsychosocial predictors of
emerging symptoms. Nevertheless, there are limitations as well. Even though the study
sample was large, the actual number of emerging symptom cases was relatively small, thus
limiting our ability to detect relations among variables. Furthermore, the study was not
powered to detect interactions. Values for control variables were based on study entry data
and do not reflect changes in status during follow-up; nevertheless, this remains an
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important topic for future investigation (see below). Our adopted design precluded school
input to avoid risk of compromising knowledge about infection status and focused on a
restricted range of more common disorders; therefore, our rates of mental health concerns
are conservative estimates. Each point of assessment represented current level of functioning
and therefore does not include previous history psychopathology or shorter term episodes
with onset and offset between assessments. Owing to the large number of biologic and
psychosocial variables that influence psychiatric symptoms, more fine-grained, secondary
analyses of specific symptom dimensions, illness and treatment parameters, youth and
family characteristics, and outcome variables will be topics of future publications.

When this study was initially conceptualized, few published studies included comparison
samples, and of these, comparisons were generally not representative of the same social
milieu as youth with PHIV. For us, the most cost-effective way to address this issue was to
recruit youth from families already known to respective participating International Maternal
Pediatric Adolescent AIDS Clinical Trials Group (IMPAACT) Clinics (i.e., perinatally HIV-
exposed but uninfected or living in a house-hold with an HIV-infected family member).
Despite its obvious advantages, this resulted in different subgroups of comparison youth, the
significance of which was not known. As the mostly uncontrolled, extant literature
suggested high rates of psychopathology in youth with PHIV, these distinctions among
comparisons seemed of little consequence. Although we considered parsing our peer
comparisons into subgroups for the analyses presented here, almost all were affected in
some way by HIV, and illness-associated variables (e.g., death of a family member from
HIV) may have contributed to their mental health concerns.

Clinical Implications and Future Directions
Large numbers of youth with PHIV exhibit clinically significant and often chronic mental
health concerns, and the symptoms of these disorders have important implications for
substance use (a key variable in disease transmission), support seeking, and adherence with
antiretroviral medication.1,26,59–61 Effective intervention for psychiatric symptoms may
improve adherence and reduce disease transmission through risky sexual behavior, but this
is relatively unstudied in youth with PHIV. Although our study was not designed to evaluate
drug effectiveness, some (36%) of our youth with PHIV who were receiving psychotropic
medication at study entry and continued to do so during follow-up were still rated as having
symptoms that interfered with social or academic functioning, which suggests a need for
continued research geared specifically for this clinical population. Although there are no
published reports of psychiatric symptoms in HAART-era youth prospectively followed up
into adulthood, research involving non-HIV populations has clearly established that child-
onset psychopathology is predictive of adverse outcomes in adulthood. The potential for
interactions between psychotropic and HIV drugs requires expertise in both areas for
effective clinical management.62,63 Transitioning youth with PHIV to adult care providers is
fraught with many clinical concerns as mental health issues are often chronic.64,65 For
example, many (41%) of our youth with PHIV who met Symptom Cutoff criteria at study
entry also met criteria during follow-up. The fact that disease transmission in their biological
parents is also associated with poverty, substance use, and psychiatric symptoms, which in
turn may contribute to less effective parenting, suggests that effective intervention for
psychiatric concerns may require considerable family involvement.66,67 Much remains to be
learned about the influence of other home environment variables to mental health concerns
in youth with HIV20 to include living with one’s biological mother,33,35,37,68 death of a
mother with HIV,69,70 and disclosure.55,71
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Summary
Collectively, our findings suggest that, for the most part, the pathogenesis of emotional and
behavioral difficulties in youth with and without PHIV may be similar, and such problems
are not likely to be epiphenomena of central nervous system perturbations linked to the HIV
virus or behavioral toxicity from antiretroviral drugs. This having been said, these
conclusions pertain to group data and do not rule out these possibilities in individual cases.
Moreover, the association between entry CD4% and depression clearly warrants further
study, to include continuing research into relations (and interactions) of youth depression
with adherence28,31,72; parenting behavior73; caregiver depression19,58 and HIV status74;
disclosure of HIV status71; substance use19,26; risky sexual behavior19,22; social and
academic functioning; and quality of life.
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Figure 1.
Cumulative prevalence of targeted CASI-4R psychiatric problems (Child or Caregiver
Report) from study entry to 2-year follow-up by HIV status. Note: CASI-4R, Child and
Adolescent Symptom Inventory-4R; ADHD, attention-deficit hyperactivity disorder; PHIV,
perinatally infected HIV; Disruptive behaviors, oppositional defiant disorder, or conduct
disorder; depression, dysthymia or major depressive episode; anxiety, generalized anxiety or
separation anxiety disorder.
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Figure 2.
Incidence of emerging symptoms based on CASI-4R Screening Cutoff Scores (Child or
Caregiver Report) within 2 years of follow-up (exact 95% CIs) by HIV status. Note:
CASI-4R, Child and Adolescent Symptom Inventory-4R; ADHD, attention-deficit
hyperactivity disorder; PHIV, perinatally infected HIV; Disruptive behaviors, oppositional
defiant disorder, or conduct disorder; depression, dysthymia or major depressive episode;
anxiety, generalized anxiety or separation anxiety disorder.
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Table 1

Demographic, Treatment, and Family Characteristics at Study Entry of Youth Perinatally Infected With HIV
(PHIV) and Peer Comparisons

Variable
PHIV

(N = 296)
Comparison

(N = 229) p*

Youth characteristics

 Male gender 150 (51%) 109 (48%) .54

 Ethnicity .01

  African-American,
   Non-Hispanic 160 (54%) 98 (43%)

  All Hispanic-
   American 93 (31%) 100 (44%)

  Other American 43 (15%) 31 (14%)

 Age <12 years 112 (38%) 131 (57%) <.001

 IQ (mean, SD)

  Working Memory
   subtest 8.6 (3.1) 8.8 (3.0) .24

  Processing Speed
   subtest 8.1 (3.0) 9.4 (3.0) <.001

 Social functioning
   (mean, SD) 1.9 (1.4) 1.9 (1.5) .80

 Academic functioning
   (mean, SD) 2.7 (2.3) 2.0 (2.2) <.001

Treatment characteristics

 Ever used psychotropic
   medications 68 (23%) 28 (12%) .002

 Current use of
   psychotropic
   medication 40 (14%) 23 (10%) .28

 Behavioral therapy
   (ever) 77 (27%) 41 (18%) .03

 Any therapy (ever) 109 (37%) 51 (23%) <.001

 Special education (ever
   evaluated for) 128 (44%) 73 (32%) .01

Family characteristics

 Biological caregiver
   (yes) 131 (44%) 177 (77%) <.001

 At least one life
   stressor 184 (63%) 152 (67%) .35

 Caregiver psychiatric
   conditions (≥1) 36 (12%) 32 (14%) .60

 Annual household
   income (≤$20,000) 124 (48%) 149 (69%) <.001

 Caregiver education
  (< high school

  graduate) 88 (30%) 97 (42%) .004

HIV illness parameters

 CDC Class C 66 (22%) NA

 Peak HIV-1 RNA
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Variable
PHIV

(N = 296)
Comparison

(N = 229) p*

   concentration
   (>100,000 copies/

   mL) 163 (57%) NA

 Entry CD4% (<25%) 17 (24%) NA

 Nadir CD4% (<15%) 116 (40%) NA

 Entry HIV viral load NA

  0–400 copies/mL 182 (61%)

  401–10,000 copies/
  mL 59 (20%)

  >10,000 copies/mL 55 (19%)

CDC, Centers for Disease Control and Prevention. p value by Fisher’s exact test for binary characteristics, χ2 test for categorical characteristics,
and Wilcoxon rank-sum test for continuous characteristics.
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