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PSYCHOSOCIAL VARIANCE IN THE
OUTCOMES OF PEDIATRIC HIV
by
David L. Jaquess
Jack W. Finney, Chairman, Department of Psychology
(ABSTRACT)

Studies that have concluded that human immunodeficiency
virus (HIV) causes developmental delays have compared
infected children's scores to instrument norms (Epstein et
al., 1986; Ultmann et al., 1984), rather than matched
control subjects. Early intervention programs have found
similar deficits for children who were not HIV-infected but
whose families were socially disenfranchised due to low SES
and racial minority status. 1In the present study, cognitive
(Bayley Mental Development Index), adaptive (Vineland
Adaptive Behavior Composite), and physical (head
circumference Z-score) measures were entered as outcomes in
regression equations for low-SES samples of HIV-positive
children (n = 9), children at risk for HIV who had
seroreverted (n = 16), children too young to have conclusive
HIV-antibody tests (n = 10), and children who had previously
been admitted to a Neonatal Intensive Care Unit (n = 19).
The sample was predominantly African-American (84%) and half

female. In addition to group membership, scores on the



Parenting Stress Index-Short Form (PSI-SF), Pediatric Review
of Children's Environmental Support and Stimulation
(PROCESS), and a questionnaire about parent health were
entered as predictors. Age differed across groups and was
entered as a covariate.

Group membership did not contribute significant
variance to any regression. Age was inversely related to
cognitive and adaptive development, accounting for 16% (p <
.005) and 38% (p < .0001) in these respective outcomes.

The parenting variables accounted for an additional 14% (p <
.05) of the variance in cognitive development. No predictor
was significant for head circumference.

These results suggest that the delays observed in
children with HIV may be attributed to environmental
factors, rather than HIV as previous studies concluded.
Children with HIV may thus be expected to benefit from early
interventions as have their low SES peers. Generalization
from these results remains tenuous, pending studies which
replicate them while ameliorating methodological weaknesses
of the present study. Future studies should match subject
groups for age, control for experimenter bias, and utilize
multi-site collaboration in order to obtain samples of
sufficient size to test explanatory hypotheses about these

developmental processes.
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Introductory Section

Empirical psychology is a constructivist enterprise in
which researchers are cast as the architects who design the
structures on which knowledge will be built. Not only by
adhering to a theoretical orientation, but also by deciding
which variables should be included in research and how they
are to be measured, psychologists introduce their own
paradigmatic biases into their research (Valsiner, 1991).
The process is like that of tuning a radio to receive only
the signal of interest without picking up the static of
possible confounding variables. Sometimes, however, the
static itself is important, and variables whose influence
has been relegated previously to error variance can be
incorporated into a model which more completely describes
the phenomenon of interest. The present study was designed
to investigate the relevance of developmental stimulation,
parenting stress, and parent health to the cognitive,
adaptive, and physical development of children congenitally
infected with the Human Immunodeficiency Virus (HIV). While
the importance of these variables for development has been
examined in other contexts, studies of the progression of
pediatric HIV have typically treated them as unwanted static
which did not warrant being measured directly (e.g., Epstein

et al., 1986; Nozyce et al., 1989; Ultmann, 1985).



Review of Literature

The HIV Pandemic

Pediatric infection with HIV is a serious and rapidly
growing problem in the U. S. Although a good deal of money
and energy have been invested in studying methods of
prevention, relatively little research has addressed the
course of the disease or the psychosocial factors that
affect its presentation, especially in children. The
political and social processes underlying these research
efforts (e.g., legislation and funding) have yet to be
examined systematically. Perhaps the current trend is due
the fact that AIDS has been limited to marginalized segments
of U. S. society (i.e., homosexuals, ethnic minorities, drug
users, poor children) and prevention will minimize the
effect on "good people." The epidemic does affect society
at large, however. HIV is among the top 10 causes of death
in children today (Centers for Disease Control [CDC], 1993).
The impact of the disease is evident on many levels, ranging
from its unusual process at the cellular level to its
influence on international economic and immigration
policies. A basic understanding of the disease
factors which are outlined in this section is paramount to

fully understanding its psychosocial impact on children.



Epidemioloqgy

As of January, 1993, over 60,000 people in the U. S.
were living with Acquired Immune Deficiency Syndrome (AIDS;
CDC, 1993). With the recent expansion of diagnostic
criteria for AIDS, this number will likely jump to 105,000.
An additional 80,000 to 100,000 individuals will suffer from
HIV immunosuppression but not meet criteria for full-blown
AIDS (CDC, 1993). Since the 5-year post-~diagnosis survival
rate for AIDS is approximately 3%, most of these are
recently diagnosed AIDS cases (Seage et al., 1993). Due to
the relatively long latency period between infection and
signs of the disease in adults, however, this number is far
less than the national prevalence of infection with HIV
which has been estimated to exceed 1 million (Belfer,
Krener, & Miller, 1989). This translates into approximately
four people per 1000 in the U. S. who are HIV-infected.

The face of the epidemic is also changing. In third
world countries HIV is typically transmitted through
heterosexual intercourse among the general public; this
transmission route accounts for most cases worldwide
(Friedland & Klein, 1987). 1In contrast, the U. S. has seen
homosexual men and intravenous drug users more heavily

affected than the population at large. Although infection



through male homosexual contact remains the highest
transmission category in the U. S., HIV incidence associated
with heterosexual and perinatal transmission is rising
faster than other transmission categories (CDC, 1992b).
Related to this trend, there are larger increases among
women, African-Americans, Hispanics, and people living in
Washington, DC and southern states. Thus a multifaceted
national picture is emerging with multiple mini-epidemics
separated geographically (CDC, 1992b). A recent estimate of
HIV prevalence in the District of Columbia was 2.4% of the
city population (Rosenberg et al., 1992). This is nearly
six times the national prevalence rate. Although most of
these cases were males between the ages of 25 and 34, black
women of child-bearing age were infected at a rate of 1.8%.
This translates into a perinatal infection rate of 4 per
1000 live births or 786 new cases of pediatric HIV per year
in this city alone. Considering that trends in disease
epicenters have previously foreshadowed national trends,
these data do not bode well for controlling spread of the
disease.

Transmission routes are different in children than they
are in adults. In 80% of child cases, infection occurred in

utero or perinatally from an HIV-positive mother and another



17% from blood transfusion or organ transplants. As with
adults three to four percent are not identified with any
risk factor (Hutto, 1990). Consequently, the rate of
infection among women of childbearing age is directly
relevant to the rate of perinatal infection. While women
constitute only 10% of adult AIDS cases, 50%-70% of those
infected are in their childbearing years (Bing et al., 1990;
Hutto, 1990). Approximately 25% to 40% of children born to
HIV-positive mothers will eventually develop the disease
(Douard et al., 1989; Falloon, Eddy, Wiener, & Pizzo, 1989).
With the 30% annual pregnancy rate which typifies these
women (Belfer et al., 1989), the U. S. can expect an
incidence of at least 10,000 cases of pediatric HIV per
year.

Racial minorities are over-represented among pediatric
AIDS cases. Hispanic and African-American populations tend
to have a higher rate of intravenous drug (IVD) use, and 74%
of mothers of infected children were infected through IVD
use or sexual contacts with IVD users (Bing et al., 1990).
Many of these women may turn to prostitution to support
their addiction which in turn places them at even higher
risk. Minority couples also tend to use condoms relatively

infrequently and to begin having sexual intercourse at a



younger age, increasing the risks for HIV infection and
pregnancy. A comparison of rates of infection across races
is presented in Table 1. The rate of infection among
minority populations is clearly disproportionately high.
Biology

HIV-related illness affects the immune system of the
host, leaving him or her wvulnerable to various opportunistic
infections, and it eventually leads to death (Schechter et
al., 1993). The virus itself is transmitted between
individuals through exchange of semen, vaginal secretions,
or blood products (and possibly breast milk). Most often,
infection occurs through sexual contact, sharing
contaminated hypodermic needles, or pre- or perinatally from
mother to child. Infection through blood transfusions has
become more rare with improved screening techniques. Sexual
transmission can be largely prevented through the use of
latex condoms which provide an effective barrier to HIV.
There is no evidence that the virus can be transmitted
through casual contact. While in comparison to other
infectious agents HIV is relatively difficult to contract,
it is believed to be uniformly fatal once a person is

infected.



Cellular-level process. HIV is one of the few known

human retroviruses (Henggeler, Melton, & Rodrique, 1992). A
retrovirus replicates by inserting a copy of its genetic
code in the form of deoxyribonucleic acid (DNA) into the
host cell where it is then reproduced in a fashion that
kills the host cell. For HIV the receptive host cell is the
T lymphocyte (T4) cell in the immune system. These cells
play an instrumental role in guarding the body against
opportunistic microorganisms which are ubiquitous in the
environment. As more and more T4 cells are destroyed, the
body is less able to fight off infectious agents, including
HIV. The deterioration of the immune system may vary with
mode of transmission and age of the host, although this
hypothesis has not been tested. While adults remain
asymptomatic for seven years on average, children who are
infected in utero often show signs within the first 1-2
years of life (Hutto, 1990). The progression from infection
to full-blown AIDS can last only a few months, or it may
take several years. AIDS is the end-stage presentation of
HIV, and on average its diagnosis predates death by 5-19
months in children (Parks & Scott, 1987). As additional
treatment regimens have been approved for use with children,

more and more children who were infected perinatally with



HIV are surviving into middle childhood.

Testing and diagnosis. The most common methods for

determining HIV-infection status are based on detecting
antibodies to the virus in blood samples. The most
frequently used diagnostic test is the enzyme-linked
immunosorbent assay (ELISA), which detects antibodies
circulating in the bloodstream. The test is highly
sensitive but less specific, thus resulting in frequent
false positive results. Positive results from an ELISA are
therefore confirmed with a more specific antibody test, most
often the Western Blot. The combined false positive rate
for these two tests is approximately 1% (CDC, 1987Db).

For adults who become infected with HIV, there is a
period of approximately three to six months between the time
of infection and the production of HIV antibodies. During
this time newly infected individuals will continue to test
negative to both the ELISA and Western Blot antibody tests.
For children born to HIV-infected women, this process is
further clouded because all of these infants carry HIV
antibodies from their mother for approximately 15 months
after birth. Thus, all children of HIV-positive mothers
test positive at birth, but 40%-80% of them do not actually

carry the virus, itself, and they serorevert when they



eliminate maternal antibodies from their systems. In other
words, about 50% of infants born to HIV-positive mothers
will temporarily test positive for HIV antibodies but not
actually carry the virus (Hutto, 1990). HIV-positive status
is therefore considered "indeterminate" from birth to 15
months. In pediatric HIV research, much of the data may be
collected prior to knowing the child's HIV status. This
period of indeterminate status may also affect the responses
of caregivers to these children. For example, caregivers
may be very attentive to children who they believe may
become sick in attempts to "ward off" illness. Parents may
focus extra attention on children during this period to
relieve guilt they may feel as the person who passed the
virus to the child. These same dynamics might prompt better
attentiveness to those children who begin to display HIV
symptomatology. <Clinical observations during the present
study suggest that mothers of HIV-exposed babies place more
energy into their child's healthcare than their own when
they believe their child may have HIV. It is possible that
this attentiveness declines following disclosure of a
child's HIV-negative status. Parents may feel relieved at
their children's seroreversion, and they may turn their

energy toward their own health or other psychosocial
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stressors. If this were the case one would expect those
infants who turn out to be uninfected to be at greater risk
for poor developmental outcomes secondary to decreased
caregiving. Clearly, this dynamic could confound results of
studies which compare development of HIV-positive children
only to seroreverters, and points to the importance of
including an external reference group. An appropriate
comparison group will thus include children who share
demographic risk factors (SES, racial minority), but whose
parents' health will not interfere with caregiving.

Disease classification. A diagnosis of AIDS requires

not only infection with HIV, but significant immune
functioning impairment, as well. The most recent diagnostic
criteria for pediatric HIV infection from the CDC require
that a patient test positive for the virus or HIV
antibodies, or exhibit a major opportunistic infection
(e.g., pneumocystis carinii pneumonia), or minor signs
(e.g., cognitive decline, recurrent bacterial infection)
which are more common in young children. This system
differs from criteria for adult diagnoses in terms of
prominent disease characteristics (which vary by age), and
how to classify disease status prior to full-blown AIDS.

The adult criteria were recently revised to include
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infections more common in women and to recognize immune
functioning at an earlier stage of disease progression (CDC,
1993). The category for infected adults who have not
developed major opportunistip infections is AIDS-related
Complex (ARC). For children under 13 years of age, the CDC
(1987a) devised a more refined classification system for HIV
disease (CDC, 1987a). Class P-0 includes infants
perinatally exposed to HIV who are too young for a valid HIV
test and who have not displayed hallmark infections for a
diagnosis of AIDS. This category is also referred to as
"indeterminate." Class P-1 includes children whose HIV-test
or abnormal immune functioning indicate that they are
infected, but they are otherwise asymptomatic. Class P-2
includes those children with symptomatic infection. It is
important to note that a diagnosis of AIDS for a child often
indicates that the child is in the end-stages of the disease
and that serious complications have preceded this official
diagnosis.

Clinical Presentation

Infection with HIV can lead to very different clinical
pictures in different individuals of all ages. It is
unclear whether disease presentation covaries with route of

transmission or other individual variables. The following
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are those manifestations most commonly seen in children.
Physical. Disease presentation in children is somewhat
different from that documented in the adult population.
Table 2 lists typical clinical manifestations of HIV
infection in children. As previously mentioned, the most
easily apparent effect of HIV is to allow the invasion of
numerous opportunistic infections. Infants display a
greater degree of heterogeneity in symptom presentation and
a higher incidence of bacterial infections than adults. The
are also much more likely to have lymphoid interstitial
pneumonitis (LIP) and parotid enlargement (Henggeler et al.,
1992). LIP occurs in approximately 40% of infected infants
and has a gradual onset, usually leading to chronic
pulmonary disease. The parotid is a gland located near the
ear which becomes enlarged in approximately 10% of pediatric
HIV patients. Frequent bacterial infections lead to such
complications as recurrent diarrhea, oral candidiasis or
thrush, meningitis, sinusitis, and recurrent ear infections
(otitis media). The two hallmark immune-related diseases in
adults infected with HIV are Kaposi's Sarcoma (KS; a type of
skin cancer) and pneumocystis carinii pneumonia (PCP). 1In
pediatric populations, KS occurs only rarely, and PCP tends

to occur later in the illness than in adults. The
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presentation of HIV appears to be quite different in
children than in adults, and thus findings about disease
processes and treatment from the studies of adult males
which dominate the HIV literature may not always generalize

well to children.

Neurocognitive. HIV also directly affects the nervous
system, resulting in impaired sensory-motor and cognitive
functioning, and dementia. It has been estimated that 60%
to 90% of those infected will eventually display some brain
pathology (Beckett, 1990; Olson, Mason, Seibert, & Mullins,
1991). Various deficits may emerge in infants and children,
including microcephaly, encephalopathy, cerebral atrophy,
calcification of basal ganglia, electroencephalogram (EEG)
abnormalities, cognitive deficits, abnormal reflexes, loss
of developmental milestones, and developmental delay (Olson
et al., 1991). Older children may become aware of
impairments which may in turn contribute to depression and
withdrawal (Tross & Hirsch, 1988). While some neurologic
losses result from opportunistic infections (e.gq.,
toxoplasmosis and cytomegalovirus), it is believed that most
losses may be attributed to direct action of HIV on the
central nervous system. Other researchers have postulated

that by-products of HIV may create a toxic environment in
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the central nervous system, leading to tissue damage (Drotar
et al., 1993).

When resources were first allocated to pediatric AIDS
research, a few groups documented cognitive deficits in HIV-
infected children. One of the first reports of pediatric
HIV cognitive status noted intellectual deficits in the
moderately retarded range for most of the children tested
(Ultmann et al., 1985). One third of another sample of
children at various stages of illness with HIV showed
significant cognitive deficits on intelligence tests,
although specific scores were not reported (Epstein et al.,
1986). Another early report noted somewhat smaller
cognitive delays which appeared to be independent of other
HIV symptomatology (Diamond et al., 1987). In fact some
retrospective studies have found neurocognitive
abnormalities to be the first signs of HIV disease (Beckett,
1990). HIV-positive children also performed nearly a
standard deviation below the normative mean for matched
racial groups on a measure of receptive vocabulary
(Levenson, Kairam, Bartnett, & Mellins, 1991). Other
articles about the psychosocial and neurodevelopmental
impacts of HIV on children have been limited to case reports

and qualitative discussions of issues to which mental health
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professionals should attend when treating children with HIV.
One study is underway to longitudinally examine
environmental influences and cognitive development for
children with HIV in Uganda (Drotar et al., 1993). 1In a
preliminary report of their findings, they noted significant
cognitive delays at 6 and 12 months. In addition, they
found that both HIV-positive and seroreverted children
scored lower on a test of visual processing at 20 months.
Mothers of HIV-positive babies also held them more than
either seroreverters or controls. In light of these
preliminary findings and the numerous articles citing the
significant impact of HIV on the family and society at
large, an individual-level focus for examining sequelae

seems precariously narrow.

Psychosocial. In addition to its clinical presentation
for a given child, HIV affects broader aspects of the
psychosocial domain. Typical psychiatric presentations in
adults are relevant for pediatric HIV in this respect
because this adult pathology is likely to impair the
parents' ability to care for their children. The
predominant diagnoses in adults presenting for the
psychiatric service in an outpatient HIV clinic were

Adjustment Disorder with Depressed Mood, or a major
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affective disorder (O'Dowd, Matali, Orr, & McKegney, 1991).
Adults may also suffer from AIDS-related dementia with
impairments in attention, concentration, psychomotor speed,
motor performance, short-term memory, abstraction,
information processing, complex sequencing, performance on
timed tasks, and integrative thinking (Beckett, 1990; Tross
& Hirsch, 1988). Furthermore, due to within-family
comorbidity, caregivers may encounter multiple bereavements
within a relatively brief period of time and depression
through the subsequent grieving process. In light of
studies which have linked parental depression and poor
social relationships to ineffectual parenting skills (Brody
& Forehand, 1986; Wahler & Graves, 1983), these psychiatric
manifestations in parents may indirectly impact on their
children's development. This could be true regardless of
whether the children are themselves infected.

Being infected with HIV also affects one's status on a
social level. Several studies have documented prejudicial
biases against people with AIDS. Most recently, Herek and
Capitania (1993) found that 20%-30% of adults interviewed
felt angry, disgusted, or afraid of people with AIDS. Thus,
in addition to having a terminal illness, people with HIV

suffer the stigma of being blamed for their illness.
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Misconceptions of the risk of transmission persisted, as
well. Nearly half of those surveyed believed HIV could be
transmitted by sharing a drinking glass, and 15% believed
they could be infected through a kiss on the cheek by
someone who was HIV-positive (Herek & Capitania, 1993).
Although some basic civil rights of people with AIDS are
protected by the Americans with Disabilities Act of 1990
(Gostin, 1989), personal prejudice as well as legal
challenges against those infected persist. School boards
have continued to challenge the rights of infected children
to attend classes throughout the 1980's (Hanlon, 1991).
People living with HIV often face unemployment and
subsequent lack of health insurance coverage, difficulty
finding housing, and poverty, even if they were not members
of a disadvantaged group prior to their illness. These
demographic factors tend to be associated with poor
developmental outcomes, independent of HIV (Bradley &
Caldwell, 1979).

Interventions

Pharmacological. Slow progress has been made in the

past decade with respect to finding effective treatments to
arrest HIV, itself. Zioviudine (AZT) was the first

medication approved for anti-viral therapy in children.
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Clinical trials suggest improvement in children with AZT
therapy; however, studies have suffered from methodological
difficulties (Hutto, 1990). AZT has been observed to
increase survival rates with adults (Vella et al., 1992),
although these gains were not found in another sample for
the long term (Aboulker & Swart, 1993). Preliminary reports
from drug trials with AZT administered to HIV positive
infants younger than three months, and even within 24 hours
of birth, indicate that the medication is tolerated well and
absorbed effectively into the bloodstream by infants;
however, clinical outcomes have yet to be reported (Boucher
et al., 1993). In addition, trials have begun to explore
the effectiveness of dideoxycytidine (ddC) and
dideoxyinosine (ddI) for anti-viral therapy in children
(Krasinski, 1991). The Food and Drug Administration has
approved ddI for use in adults, but its use in children
remains experimental. The National Institutes of Health
recently announced plans for HIV vaccine trials in children
("HIV Vaccine Trial", 1993); however, the general
availability of an effective vaccine is probably years away
(Henggeler et al., 1992). Scientists reporting results at
the Ninth International Conference on AIDS were summarily

pessimistic about the effectiveness of antiviral therapy
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(e.g., AZT) as well as vaccine development (Bull, 1993).
Drugs such as AZT and ddI have demonstrated equivocal
effectiveness in slowing the progression of the disease, but
they do not constitute a cure. Most treatments for HIV
infected individuals have targeted the associated
opportunistic infections rather than the virus itself. For
example, immunoglobulin administered intravenously has been
effective in preventing opportunistic bacterial and viral
infections in children (Mofenson et al., 1992). In some
instances, the same treatments are used that would be
applied for non-immunocompromised children. Antibiotics
thus remain the first line of attack against bacterial
infections. One difference, however, is that children with
HIV are affected by bacteria which would never survive in
people with normal immune functioning. This is the dynamic
behind oral thrush and the dreaded forms of pneumonia which
often hail a patient's decline. Consequently, antibiotics
are administered for more frequent infections. 1In addition,
routine childhood illness such as chicken pox can be lethal
to these children and must be met with aggressive anti-viral
pharmacotherapy. Secondary symptoms are currently the main

focus for medical treatment of patients with HIV.
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The type (and possibly quality) of treatments used with
HIV patients is apparently related to demographic
characteristics (Piette, Mor, Meyer, Zierler, & Wachtel,
1993). Women are treated as inpatients more frequently (and
as outpatients less frequently) than men, suggesting that
their illness approaches a crisis before they receive any
medical attention (Piette et al., 1993). This finding may
also reflect other factors such as SES, types of illnesses
associated with HIV infection, and transmission routes which
differ between genders. Similarly, whites are more likely
to be treated as outpatients than non-whites and have more
frequent counts of their T4 immune cells; this would allow
them to receive more finely tuned treatments (Piette et al.
1993). Although these differences may covary with
socioeconomic status (SES), they still imply a poorer
prognosis for racial minorities, women, and by extension,
their infected children.

Psychological. Psychosocial interventions for

pediatric HIV are notably absent in the literature.
Likewise, little attention has been afforded remedial
interventions to address neuro-developmental deficits.

These types of treatment studies are particularly important,

considering that neurodevelopmental deficits may be one of
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the earliest signs of decline from the disease and often
precede the development of full-blown AIDS (Byers, 1989).
Since more and more children are surviving well beyond the
age at which they enter school, psychosocial interventions
are increasingly relevant.

One of the first steps toward effective psychological
treatment is reliable assessment (Achenbach, 1990).
Appropriate assessments may vary according to age of the
patient and stage of the illness because neurological
deficits occur in different domains over the course of the
illness. In children, criterion-referenced assessments for
neurodevelopmental behaviors should be based in behavioral
observation and/or standardized tests such as the Peabody
Developmental Motor Scales or the Bayley Infant Development
Scales (Anderson, Hinojosa, Bedell, & Kaplan, 1990). 1In
many cases, completed developmental milestones will
subsequently be lost (Olson et al. 199%91). Assessment
results should take into consideration transient conditions
which may impair functioning during testing such as fatigue,
pain, frustration, irritability, depression, and separation
anxiety (Anderson et al., 1990). Particularly with infants,
it may be difficult to differentiate organic deficits from

environmental deprivation (Olson et al., 1991). Because of
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potentially toxic side-effects from drug treatment, it is
important to obtain thorough baseline measures of behavioral
and physiological markers prior to initiation of
pharmacotherapy (Krasinski, 1991). Furthermore,
psychologists should be aware of iatrogenic problems (e.qg.,
anemia) which may affect infants' performance on
developmental assessments. Table 3 lists assessment
variables which would be appropriate for psychologists'
involvement. Valid assessments can make treatments more
efficient and efficacious by clearly identifying deficits
and directing treatments to areas of greatest concern.

Once these deficits are recognized, interventions may
include psychosocial, sensorimotor, and cognitive
approaches. Simply maximizing pleasurable interactions with
the environment may provide essential emotional, motor, and
sensory experiences for infants, although some infants
display hypersensitivity to tactile stimulation and movement
(Anderson et al., 1990). The need for this type of
intervention will of course depend on how well the parent is
able to provide it independently. For cognitive
remediation, play that involves matching, ordering,
sequencing, and classifying may be particularly beneficial.

Caregivers and medical staff members could be instructed
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regarding positive interactions and realistic limits of
infant activity (Anderson et al., 1990). In addition, some
cognitive benefits may be observed following pharmacological
interventions aimed at the HIV, itself (Beckett, 1988;
Culliton, 1989).

Psychologists may also be invelved in finding
appropriate home placements for children with HIV when
parents abandon them or are unable to provide adequate care
due to illness or death. Recommendations from the U. S.
Surgeon General's Workgroup on Children with HIV Infection
and Their Families (Department of Health and Human Services
[DHHS], 1987) may guide mental health professionals in
serving the needs of this population. Children should be
allowed to remain with families whenever possible by
utilizing existing services available to handicapped
individuals and instituting medical support and respite care
services. Individual foster placement is the next best
option to family placements for providing optimal
environments for infant development, while placement in
specialized care facilities should be a last resort.
Obstacles to finding normal placement may include
discrimination and resistance against bringing babies with

the HIV into local communities, and overcoming a
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bureaucratic morass that inefficiently protects children
from potentially harmful home situations (McCarroll, 1988).
Overcoming these obstacles will be enhanced by recruiting
local minority and community leaders in developing service
programs for HIV-infected children and youth. These
programs should begin well in advance of the presentation of
cases, thus indicating a genuine need for preparatory
programs in all geographical areas (DHHS, 1987).
Summary

Illness related to HIV is one of the 10 leading causes
of death among children in the U. S., and as many as 10,000
new cases are expected annually. The incidence is
disproportionately high among racial minorities who are at
concurrent risk for health difficulties due to poor social
conditions and low SES. HIV is a retrovirus which attacks
cells in the immune system, leaving the host wvulnerable to
opportunistic infections. Through a process yet to be
verified, the virus negatively impacts nervous system
functioning with concomitant cognitive decline and
developmental delays. The disease presents somewhat
differently in children than adults, making downward
extension of findings about disease process and treatment

tenuous. Due to the social stigma and within family
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comorbidity which typifies HIV, the disease affects a wide
array of factors which put infected infants at risk for 1less
than optimal care and development. Important psychological
interventions include cognitive assessment and remediation,
family preservation and support, and grief work. In the
face of a rapidly spreading epidemic, a proactive approach
to the problem is indicated.
Development in a Context

Much of the available knowledge about the impact of HIV
on children has been drawn from clinical observations by the
professionals serving these children. It is likely,
however, that the developmental processes for children with
HIV resemble those of children without the disease. The
literature in developmental psychology and child development
are rich with findings which may help more fully understand
the processes behind developmental delays, and corresponding
interventions to remediate them. This is particularly true
for information about the impact of demographic and
environmental variables, including parenting.

Measuring environmental variables in order to capture
the developmental context is not a new idea. Bronfenbrenner
(1977) advocated an ecological approach to studying

development, noting that full understanding of child
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development required an analysis of interactions with the
environment. Such an approach considers the role of
variables at successive levels of analysis. For example, a
child's cognitive development would be examined as mediated
by physiological variables, behaviors of the child, and the
social context provided by the primary caregiver. This view
is consistent with a developmental approach to
psychopathology which considers the contributions of
multiple factors in the departure of children from normal
developmental trajectories (Lewis, 1990). One such factor
for children with HIV is the virus, itself. Other
potentially important variables are those that have been
shown to affect cognitive development of young children in
general. Just as early theories of cognitive development
attributed primary importance to constitutional factors such
as race and heredity (Sattler, 1988), initial reports have
examined HIV's influence only at the constitutional level.
More recently researchers have documented the importance of
such global environmental variables as family income and SES
in health and development of children (Rosenbaum, 1992).
Other studies have shown developmental plasticity secondary
to environmental manipulation (e.g., Wasik, Ramey, Bryant, &

Sparling, 1990). This section will examine the empirical
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literature about environmental impacts on development which
offer a basis for hypotheses about what variables in
addition to HIV may be important to the development of HIV-

infected children.

Environmental Influences

Several bodies of evidence suggest that the context in
which development occurs is paramount to predicting and
explaining variation in phenotypic outcomes. Laboratory
manipulations as well as quasi-experimental studies have
documented differences in neurological and cognitive
development as a function of variables outside the organism.
Animal models have been used to demonstrate the impact of
early experience on neurological development. For example,
Spinelli (1987) reported that the responsivity of neurons in
the visual cortex of kittens corresponded with early life
visual experiences. Other areas of the cortex, typically
associated with non-visual sensory functions showed
increased activity when the visual stimuli were presented.
Furthermore these non-visual sensory areas of the cortex
responded to somatic stimuli when these stimuli had
previously been paired with the visual cues. These data
suggest that cognitive processing of various stimuli can be

influenced by earlier sensory experiences. Even the
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development of species-typical behaviors may depend on
environmental influences. Ducklings that did not experience
maternal or sibling contact calls as embryos were vulnerable
to developing a preference for a chicken contact call if
they were exposed to it later (Gottlieb, 1991). However,
even minimal experience in the egg with the species-typical
auditory stimuli buffered ducklings from cross species
attachments. The level of influence such experiences have
on development may depend upon various factors, including
the particular anatomical structures in question and the
developmental timing of the stimulation (Buchwald, 1987).
The mechanisms behind these relationships have yet to be
demonstrated. That environmental variables somehow
influence neurodevelopmental and cognitive outcomes,
however, is clear. Spinelli (1987) concluded that,
The caregiver is unavoidably a brain-shaper who has a
very large impact in determining the future learning
predispositions of the infant. Seemingly minor
experiences, stimuli, and interventions can have very
large effects in the future. Most infants turn out all
right, in part by sheer luck, in part because of
tremendous investments in time, love, and energy of

caregivers.
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High-risk infants. The fact that stimulation does
affect developmental outcomes raises the question of whether
there might be ideal types and levels of stimulation.
Research with infants at high risk for mortality due to
premature birth offers some clues in this area. In general
the data with these infants suggest that the timing of
stimulation in specific modalities is less important than
the degree to which the stimulation facilitates the infants'
ability to regulate their state of arousal (Horowitz, 1987).
State regulation is a stronger predictor of developmental
outcome than is the overall level of stimulation available
to the infant or the specific sensory modality being
stimulated (Horowitz, 1987).

One protocol with infants in a Neonatal Intensive Care
Unit (NICU) demonstrated the importance of state regulation
in facilitating optimal development. The intervention was
simply to rock the infants' bassinets from side to side
while they were in the NICU, with the goal of structuring
some time each day in which the infants would experience a
period of calm. This resulted in significantly superior
scores on cognitive and home environment measures at two and
eight years post intervention (Barnard, 1987). The positive

impact was observed whether or not the rocking was made
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contingent on the infant lowering his or her level of motor
activity. The fact that children in the intervention groups
received more optimal caregiving later in life suggests that
parents and children may influence one another reciprocally.
In a separate study, mothers who were taught to help their
infants arouse themselves before starting to feed them
experienced more success in nursing their infants and were
more likely to maintain these gains than a comparison group
(Barnard et al., 1987). These results suggest that helping
infants lower and raise their levels of arousal is an
important function of infant stimulation.

Soothing stimulation also appears to help infants
moderate the effects of stress. Infants in a NICU who were
stroked on the head, face, neck, shoulder, back, and legs;
or who had their limbs flexed gently on a daily basis tended
to gain more weight, spend more time awake, and demonstrated
better developed psychomotor skills (Field et al., 1986).
Non-nutritive sucking seemed to soothe infants during
heelstick procedures as evidenced by less crying, lower
heart rate, and lower respiration rate (Field & Goldson,
1984). 1In addition, infants who could soothe themselves
with non-nutritive sucking while being tube fed required

fewer feedings, and shorter hospital stays (Field et al.,
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1982). Interventions aimed at soothing distressed infants
and bringing their states of arousal under control thus
appear to provide one beneficial form of stimulation.

How might these findings inform efforts to measure and
understand the impact of the environmental stimulation on
cognitive development? The underlying theme in these
results with infants in NICU's seems to emphasize aspects of
the environment which facilitate the regulation of arousal
states. While these studies have found that stimulation
protocols can result in group differences, it is important
to note that there is a high degree of individual
variability within groups regarding the amount and type of
stimulation which is appropriate (Korner, 1987).
Idiosyncratic factors such as gestational age, individual
stressors, and individual differences in the timing of
sensory system development can affect the infant's response
to a given stimulus. Therefore, those providing stimulation
must be sensitive to individual infants' responses in order
to maximize positive effects (Korner, 1987). Caregiver
responsiveness seems to be a key factor underlying these
studies with high risk infants.

Observations of normal development. Infant development

outside the NICU is also related to environmental variables.
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One of the first articles to document this relationship
described the now familiar study of institutionalized
infants whose developmental trajectories often went beyond
those pathways that would sustain life (Spitz, 1949). This
study found that providing surrogate mothers for
institutionalized infants increased the survival rate;
however, this effect relied on the surrogates' having
provided an environment which allowed opportunities for
increased locomotion. Thus the essential developmental
context included a richer physical environment as well as a
caregiver. Caregivers may also influence infants in less
obvious ways. One study demonstrated that infants preferred
infant-directed speech over adult-directed speech (Cooper &
Aslin, 1990). These authors found that this preferred form
of vocalization could be used to shape infants' attentional
behavior and noted that these findings may have implications
for understanding social, affective, and language
development.

Other studies have more directly examined the
relationship between environmental variables and infants'
cognitive development. Home environments at six months of
age which included age appropriate play materials,

opportunities for variety in daily stimulation, and an
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adequate level of organization were associated with better
cognitive and language development at 36 and 54 months
(Bradley & Caldwell, 1976; Elardo, Bradley, & Caldwell,
1977). Furthermore, home environments at six months were
better predictors of later cognitive aptitude than were
cognitive scores at six months. In another study, the
responsiveness of toys available in the home tended to be
associated with better cognitive outcomes (Yarrow,
Rubenstein, & Pederson, 1975).

Cognitive performance has also been related to prior
mother-child interaction patterns (Hunter, McCarthy,
MacTurk, & Vietze, 1987). 1In a group of normal infants, the
frequency of discrete mother-infant interactions were stable
across time, and their level at 12 months of age was
correlated with general cognitive ability at 30 months of
age. It is of interest that the correlations were stronger
when the researchers coded behaviors that the dyad performed
together (e.g., mother vocalizes while baby attends to toy)
than when they coded either member's behaviors alone. This
context-dependent relevance of caregiver behaviors supports
the idea that the responsiveness of caregivers is a key
element of appropriate stimulation and that the influence

seems to be reciprocal. Cohn and Tronick (1988) also
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observed that mothers' and infants' behaviors are more
strongly related to the other's behavior than to person-
specific behavioral cycles. In addition, infants whose
mothers responded to changes in their behavior were in turn
more responsive to their mothers' behavioral changes (Cohn &
Tronick, 1988). Maternal verbal behavior also tends to
become increasingly contingent on normal children's
vocalizations over time. That is, normal development
involves increasing responsivity on the part of caregivers
(Vietze, 1987). Taken together, these findings suggest that
not only are opportunities for environmental stimulation
important in the course of cognitive development, these
opportunities also need to be responsive to the child's
level of interest and arousal.

Early intervention programs. Field trials aimed at
preventing sociocultural mental retardation have
demonstrated the efficacy of manipulating the environment in
order to improve cognitive development. Ramey, Yeates, and
Short (1984) reported significantly better maintenance of
cognitive performance for children who participated in an
educational daycare program, compared to a control group.
While the mean cognitive performance of the intervention

condition remained in the average range, that of the control
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condition declined significantly with low-average to
borderline intellectual functioning by 4 years of age.
Another study applied a similar program to fetally
malnourished infants and a normal birth-size comparison
group (Zeskind & Ramey, 1981). Subjects in both groups who
were in the intervention condition demonstrated
significantly better cognitive performance than those who
were not. In addition, low birth-size infants without
intervention had intelligence scores in the mildly deficient
range, less maternal involvement, and fewer positive social
behaviors by 36 months of age. A later study at this same
research center demonstrated even greater treatment effects
with a combined parent education and educational daycare
program (Wasik et al., 1990). From the results of these and
similar programs, it would seem that children in the
populations at risk for HIV infection are the same ones at
risk for cognitive decline due to a lack of appropriate
environmental stimulation.
Summary

Results from comparative psychology have demonstrated
the importance of environmental stimulation in early
cognitive development. Studies with high risk and normal

populations of infants have suggested that caregiving that
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is responsive to infant states and facilitates self-
regulation are important for early development. 1In
addition, environments which provided structure, a variety
of stimulation, and responsivity seemed to enhance early
outcomes. Intervention programs for children at risk for
cognitive decline have demonstrated that environmental
changes can buffer effects attributed to sociocultural and
constitutional factors. The subjects targeted in these
early intervention projects had racial and SES backgrounds
similar to children who tend to be infected with HIV. 1In
addition, they were at risk for the same types of deficits
which have been reported among HIV-positive children.
Research Question and Hypotheses

Many studies in health psychology find that behavioral
interventions have impacts of minimal clinical significance
on health outcomes. The frequently encountered scenario
includes mixed treatment results, and an experimental design
too weak to allow plausible explanations. These weaknesses
point to the value of designing interventions based on sound
methodological concepts. One source of guidance that has
not been examined in relation to pediatric HIV is a set of
five steps that were developed to guide prevention research

at the National Cancer Institute (Flay, 1986). These steps
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build on one another in such a way as to heighten validity
and concurrently minimize wasted treatment resources in the
form of misdirected interventions. The first step is
generating hypotheses. This is an information gathering
process and calls for collecting and analyzing
epidemiological and clinical data. Applicable experimental
procedures include surveys and case studies. The second
step is methods development. At this stage the researcher
develops causal models that can be tested in controlled
experiments. This step ensures the development of reliable
and valid measures, and effective selection of target
audiences. The third step introduces models of multiple
causality in relation to health behaviors which are tested
in controlled interventions. At this stage, research
typically involves large randomized trials and cohort
studies. In addition to testing the models, these trials
afford an opportunity for assessing treatment impact and
economic viability in a realistic community setting. Step
four expands the intervention to a carefully selected and
narrowly defined population. Comprehensive outcome measures
should assess variables at the community and individual
levels. Evaluation methods for these community trials

include quasi-experiments as well as true experiments. The
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fifth and final stage consists of demonstrating and
disseminating the intervention among the general population.
More traditional public health planning comes into play as
this stage of research is likely to be sociopolitically
produced. Program evaluation continues, however, and
effective programs respond to specific community needs.

What implications do these steps in research have for
the field of pediatric HIV? Because HIV research has only
recently begun to examine the features of the disease in
children, most areas are still in stages one and two. This
is particularly true in the case of psychosocial variables.
Researchers continue to examine basic data and generate
hypotheses about the course of HIV in children. Other
studies examine the validity of measurement techniques for
capturing the presentation of HIV. These studies are laying
a groundwork of variable associations on which causal models
can be constructed and tested. The present study was
descriptive in nature and sought to add to this groundwork
by examining the relationship between relevant environmental
variables and outcomes in a sample of HIV-positive children.

Another pragmatic consideration which came into play
for the present study was designing the protocol so that it

could be accommodated in the clinical setting. The process



39

entailed selecting measurement techniques that could be
accomplished in a manner efficient in time and money, and
yet yield data that would be useful in documenting the
variables of interest. Assessments which can be completed
during a regular clinic visit offer the greatest hope of
discerning and responding to patient needs. This research
utilized data collected as part of routine clinic visits.
Ultimately, psychosocial interventions which are based on
this type of information could be part of a holistic
treatment regimen leading to a higher quality of life and
fewer needs for special services.

Several studies have clearly documented cognitive
deficits in children with HIV. However, as the literature
reviewed above points out, the children in these studies
could have exhibited cognitive delays due to sociocultural
factors without being infected with HIV. Because these
studies did not include comparison groups of similar race
and SES (and presumably the environmental factors which
covary with them), the conclusion that HIV alone is
responsible for the deficits may be in error. 1In addition,
no study to date has examined whether the health status and
level of stress among caregivers for this population might

have a negative impact on child outcomes.



40

The present study was a first step toward more
completely understanding the deficits and needs of children
with HIV by providing basic information about the
developmental quality of the home environment and parent-
child interactions for infants perinatally infected with
HIV. Researchers examined the degree to which level of
appropriate stimulation these infants receive from their
parents and their environments, and parent variables may
contribute to child outcome variables (cognitive
functioning, adaptive functioning, and health). The author
proposes that environmental factors in the guise of
stimulation and parenting have a significant impact on child
outcomes over and above the influence of HIV status.

The same hypotheses were tested for each of three
outcome variables (cognitive, adaptive, and physical
development) with a significance level of a < .05. The
central hypotheses were as follows.

1. In a sample which is homogeneous in age, SES, and
race, HIV status will account for a significant proportion
of variance in outcome, and parenting variables as measured
by the short form of the Parenting Stress Index (PSI-SF;
Abidin, 1990b), the Pediatric Review of Children's

Environmental Support and Stimulation (PROCESS; Casey,
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Bradley, Nelson, & Whaley, 1988), and three items from the
short form of the Medical Outcome Survey health
questionnaire (SF-36; Ware & Sherbourne, 1992) will provide
a significant increment in the amount of variance when added
to the equation. (In a hierarchical regression equation,
the additions of HIV status and parenting variables will
both afford significant increments in RZ. Diagnostic group
was selected for hierarchical entry into the equation before
parenting variables, based on conclusions in previous
studies of cognitive impairment for children secondary to
HIV.)

2. The remaining analyses were post hoc, exploratory
comparisons of the variables among groups and across
parenting variables. A priori hypotheses for these
comparisons were not warranted by the current status of the
literature. 1If diagnostic group predicted a significant
proportion of the outcome variance, groups were to be
compared with a one-way Analysis of Variance (ANOVA) for the
outcome. Several potential inferences from these analyses
are discussed following the definition of diagnostic groups
in the Method section below.

When the second block was significant, parenting

variables were to be analyzed with a forward regression
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procedure after the variance associated with group
membership was removed. This process is discussed in detail
by Pedhazur (1982). The author proposed that scores from
the PROCESS and health questionnaire would be directly
related to outcomes, while scores on the PSI-SF would be

inversely related to outcomes.



Materials and Methods

Subijects

Subjects were recruited in two pediatric outpatient
clinics at a tertiary care medical center in Charleston, SC.
Both clinics were held one day each week, holidays excluded.
Subjects were recruited from all caregivers who brought
children between the ages of 6 and 36 months to these
clinics between February 1, 1993 and July 1, 1993, and
included biological parents (88.4%), other relatives (7.7%),
and foster parents (3.9%).

Children born to HIV-positive mothers were recruited in
a clinic which followed all HIV-exposed children within an
approximate 150 mile radius. Quarterly appointments were
scheduled for all patients with additional appointments
arranged as clinically necessary. Children recruited in
this clinic were assigned to one of three groups, based on
their HIV status. Nine children (five females) were in the
HIV-positive group as determined by positive results on the
ELISA and Western Blot antibody tests. 1If the child was
over 15 months of age, positive antibody status was
sufficient to be placed in this group; if the child was
younger, he or she was also required to display symptoms
indicative of immunological impairment as outlined by the

CDC (1987a). Sixteen children (eight females) were in the

43
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seroreverter group as determined by one or more negative
results on the ELISA and Western Blot, combined. Nine
children (four females) were in the HIV-indeterminate group.
They were less than 15 months of age and free of significant
immunological impairment. In this clinic, three caregivers
declined to participate. Two of them were disinterested in
participating while the third had only assumed care of the
child a few days earlier following the mother's death.
Another child was excluded from the study due to having been
moved to foster care within the past 2 months.

A fourth group was recruited from a follow-up clinic
serving infants who had been admitted to the Neonatal
Intensive Care Unit (NICU) at the same hospital. Reasons
for referral to the clinic included the following:
birthweight less than 1500 grams, time on a mechanical
ventilator, intra-ventricular hemorrhage (IVH), head
circumference and weight less than the fifth percentile for
gestational age, perinatal asphyxia, hyperbilirubinemia,
time on extracorporeal membrane oxygenation (ECMO, usually
secondary to hyaline membrane disease). Infants whose blood
was positive for illicit drugs at birth or who encountered
an IVH, hydrocephalus, cerebral meningitis, asphyxia, or

other central nervous system disorders were excluded from
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the present sample. Appointments in this clinic were
scheduled as clinically indicated. The final sample in this
clinic included 19 children (10 females), with no parents
declining to participate.

These four groups were included to allow specific
inferences about influences behind possible group
differences on outcome measures. If the HIV-positive group
were lower than the seroreverters and the NICU graduates, it
would imply that HIV had a negative impact. If all three
groups from the HIV clinic were lower than the NICU group,
it would imply that having a parent with HIV had a negative
impact. If the HIV-positive and seroreverter groups were
similar to each other but different from the HIV-
indeterminate group, it would imply that knowledge by the
parents of their children's HIV status may have affected the
type of care they provided and subsequently their children's
development. The NICU graduates were selected over a
primary care sample of infants because they were deemed more
similar to the HIV clinic groups in terms of involvment with
healthcare providers which might afford nonspecified
benefits such as monitoring diet and parenting practices.

Demographic data for all groups are presented in Table 4.
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Measures of Predictor Variables

Developmental Stimulation. The Pediatric Review and

Observation of Children's Environmental Support and
Stimulation (PROCESS; Casey, Bradley, Nelson, & Whaley,
1988) was used to assess the level of appropriate
stimulation provided to the infant by the caregiver. The
measure includes a 24-item self-report questionnaire for the
parent which assesses level of organization and quality of
developmental stimuli in the home environment. The internal
reliability of the gquestionnaire for the present sample,
calculated with the Spearman-Brown formula, was a = 0.61
(Downie & Starry, 1977). It also includes a 20-item rating
scale of socioemotional support from mother to child and
knowledge about the child's development observed during the
pediatrician's examination. In the present study, these
observer ratings were completed by the primary investigator
and a second doctoral candidate in clinical psychology.

Both raters observed 20% of the families with an inter-rater
reliability quotient of r = 0.89. Rather than assessing an
absolute level of stimulation, this measure examines
parents' responsivity to their children, particularly when
distressed. This approach allows for variability in

baseline parent-child interaction patterns. For the same
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reason, it was believed to be sensitive to important
parenting behaviors across a range of developmental levels.

Parenting stress. The short form of the Parenting

Stress Index (PSI-SF; Abidin, 1990b) is a questionnaire on
which the parent rates level of agreement with 36 items on a
five-point scale. The total score reflects the level of
stress related to (a) the parent's sense of well-being and
competence, (b) parent-child interactions, and (c)
problematic child behaviors. The level of stress that
parents experience may contribute to how well they provide
needed stimulation for their infants (Abidin, 1990). This
construct involves the parent's perception of negative
demands from their child, from their own level of comfort
and competence in being a parent, and from social
interactions. Parenting stress has been related to a
child's level of disability and the parent's perception of
how demanding the child is (McKinney & Peterson, 1987).
Another study demonstrated that parenting stress could be
remediated through added social support (Telleen, Herzog, &
Kilbane, 1989). Parenting stress is a measurable constrﬁct
which may be important in understanding the ability of
caregivers of HIV-infected children to provide

developmentally appropriate experiences early in life. The
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Spearman-Brown internal reliability of the PSI-SF for this
sample was a = 0.93.

Parent Health. In order to assess the global health of

caregivers and whether this might interfere with infant
care, caregivers completed a subset of fifteen questions
from the 36-Item Short-Form Health Survey (SF-36; Ware &
Sherbourne, 1992). These items comprised the Physical
Functioning and General Health Perceptions subscales of the
SF-36 (McHorney, Ware, Rogers, Raczek, & Lu, 1992). The

internal reliabilities of these scales have been reported at

a .93 and a = .78, respectively (McHorney et al., 1992).
For the present sample, the Spearman-Brown internal
reliability for the combined scales was a = 0.89. These
scales were shown to have high precision in differentiating
medical patients with minor versus major illnesses (McHorney
et al., 1992). Total raw scores were used in the present
analyses.

Caregivers were also asked about their exact
relationship to the child (biological parent, foster parent,
relative, et cetera) and about the health status of other
family members (i.e., "Is anyone in your family currently

under a physician's care or have a chronic illness,

including HIV?"). No subjects reported another chronic
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illness in the family besides HIV; subjects in the NICU
group reported no HIV in their families. Subjects also
provided information about SES. The Hollingshead two-factor
index (Miller, 1977) was used to compare SES across groups.

Measures of Outcome Variables

Cognitive. Cognitive functioning was assessed with the
Mental Development Index of the Bayley Scales of Infant
Development (Bayley, 1969). Internal reliabilities for the
scale are good, ranging from a = .81 to a = .92 for the ages
included in this study. Test-retest agreement is adequate
at 76.4% of items passed (Werner & Bayley, 1966).

Concurrent validity was demonstrated with correlation of r =
.57 between the Bayley and the Stanford-Binet Intelligence
Scale. This scale was selected because its administration
is standardized and norms were based on a representative
sample of children. In addition, the test has been shown to
be sensitive to effects from differences in infants'
environments (e.g., Wasik et al., 1992).

Adaptive. Adaptive functioning was measured with the
Adaptive Behavior Composite of the Vineland Adaptive
Behavior Scale, Interview Edition, Survey Form (Sparrow,
Balla, & Cicchetti, 1984) which assesses performance on

daily living skills, communication, socialization, and motor



50

skills. 1Internal reliability for the ages included in this

sample average a = .96. Test-retest reliability in the
normative sample was r = .90. Interrater reliability in the
same sample was adequate at r = .74. This measure of

outcome was included because it is a well-normed and
standardized measure of adaptive behaviors. The skills
assessed by the Vineland include areas not covered on the
Bayley, and because the information is derived from
caregiver retrospective report, it may better reflect the
infant's behavior in the home environment than laboratory
assessments. Furthermore, adaptive behaviors are considered
essential in determining the comprehensive mental
performance of individuals (American Psychiatric Association
[APA], 1987).

Physical. Physical development was measured by an age-
referenced Z-score for the child's head circumference
(Hamill et al., 1979). This measure was selected because it
is a gross measure of overall physical growth with good
national norms. Furthermore, of the standard pediatric
physical measurements (which also include height and
weight), head circumference is more logically related to
neurodevelopmental deficits attributed to HIV. 1In fact,

microcephaly is one of the deficiencies that was noted in
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initial neurological studies of HIV-positive children.
Procedure

After the child had been checked in for the clinic
visit and vital signs had been obtained, one of two
experimenters approached the parent to explain the study and
invite the parent to participate. If the parent agreed to
participate, the researcher explained the informed consent
form and obtain the parent's signature. The researcher then
offered to read the guestionnaires to the parent or leave
them to be completed, according to the parent's preference.
The interview format option was offered to address low
reading ability on the part of some parents. The majority
of parents opted to completed the questionnaires
independently. The experimenter checked with the parent
periodically to answer any questions the parent had.

When the child and parent met with the pediatrician, a
researcher sat in the examining room to unobtrusively
observe the mother's behavior and record ratings on the
PROCESS after the subject had finished the pediatric
interview. The parent was debriefed prior to leaving the
clinic and was invited to ask any questions that may have
arisen in the course of data collection. For example, the

researcher might have made a few summary comments about the
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direct observations made of parenting behavior and
description of the home environment. When data collection
was complete, the investigator gave the mother a
developmentally appropriate toy for her child. After the
questionnaires had been scored, the primary investigator
wrote a summary of the information which was distributed to
the social worker, psychologist, and nurse coordinator for
the clinics. Head circumference was obtained by clinic
nurses during this same clinic visit.

Cognitive and adaptive measures were obtained for
children in the HIV clinic by a Ph.D. level school
psychologist with extensive testing experience. These
assessments were conducted on a 6 month interval as part of
regular HIV clinic procedure. The assessment completed
closest to the date on which the remainder of the data were
gathered was used for this study. This same psychologist
administered cognitive and adaptive measures in the NICU
follow-up clinic when patients were referred for
psychological evaluations. Subjects who were not routinely
referred were assessed by the primary investigator who was
trained by the school psychologist in the standard
administration of these measures. Because children were

sometimes referred for psychological testing independent of
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the study, not all outcome measures were obtained on the
same day as the parent data. For 29 subjects, data were
collected on the same day; for another six subjects, data
were collected within two months; for the remainder of the
sample, the parent data were collected within eight months

of the psychological assessment.



Results
The data were analyzed with SAS version 6.03 (SAS
Institute, 1988) on a VAX mainframe computer.

Preliminary Analyses

Four demographic variables were compared across
diagnostic groups to test for sampling bias. One-way
Analyses of Variance (ANOVA's) were used to test for a
confounding influence from age and SES. Group X Race and
Group X Sex chi-square statistics were calculated to test
for a confounding influence from race and sex. The
following test statistics were obtained: age, F (3,51 =

13.15, p < .0001; SES, F 5 ,, = 0.55, NS; race, X’ =

6.517, NS; and sex, X° 5, = 0.696, NS. As indicated in
Table 4, the HIV-positive and Seroreverted groups were
similar in age, but older than the HIV-indeterminate and
NICU groups which were similar to each other. Because age
differed significantly across groups, it was entered as a
covariate in the regression analyses described below.

Prior to testing the hypotheses of the study, the data
were screened for normality, linearity, and homoscedasticity
through visual examination of plots of predicted and

residual values for each dependent variable. The plots were

based on the full regression models to be tested. All three
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outcome variables appeared to meet all assumptions.

Because the study included separate regression
equations for three conceptually related dependent
variables, experimentwise Type I error may have been
inflated. To control for experimentwise error, the MTEST
option in the SAS regression procedure was utilized to
perform a multivariate test of the dependent variables
simultaneously, prior to the separate analyses. This test
yielded a Wilks' Lambda = .384, with F @1, o7y = 2.01, p <
.01, indicating that individual multiple regression tests
were warranted.

A test of collinearity was conducted to detect
predictor variables which may have overlapped in their
ability to predict outcomes. Collinearity is indicated when
a variable has a high condition index and contributes
strongly (= .90) to the variance of two or more other
predictors (Tabachnick & Fidell, 1989). None of the
predictors in this study (including age as a covariate)
appeared to be significantly collinear with other
predictors.

Main Hypotheses

Table 5 summarizes the variables involved in the study

by group. All groups had mean scores on the Bayley and
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Vineland in the Borderline to Low Average range, except the
HIV-indeterminate children whose mean Bayley score was in
the average range. Head circumferences ranged from 1.16
standard deviations below to 0.19 standard deviations above
the normative age means. On the PSI, no group's average
score was in the clinical range; however, five HIV-positive,
two seroreverter, two hiv-indeterminate, and four high-risk
parents did score above the clinical cutoff. On the
PROCESS, all group means were somewhat below the mean score
for a normative sample of children attending a pediatric
primary care clinic (P. Casey, personal communication, June
2, 1993). This appeared to be primarily due to lower scores
on the observation ratings. Mean scores on the SF-36 items
were similar to those obtained in a previous sample of
adults with uncomplicated chronic illnesses (40.725), but
better than those for patients with serious illnesses
(33.87) (McHorney et al., 1992).

The three outcome variables (Bayley, Vineland, Head
Circumference) were examined separately. Blocks of
predictor variables were entered hierarchically into
regression equations in the following order: covariate
(age), diagnostic group (HIV-positive, seroreverted, HIV-

indeterminate, NICU), and parenting variables (PROCESS, PSI,
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SF-36 items).

Cognitive development. Three subjects were missing

Bayley scores due to scheduling difficulties; one score was
invalid due to the child's noncompliance and was deleted.
The results of the hierarchical block-wise regression for
the Bayley scores are shown in Table 6. Age and parenting
variables, but not diagnostic group added significantly to
the predicted variance. A forward selection analyses was
applied to the three parenting variables (with age and
diagnostic group already entered into the equation) to
determine which individual variables contributed
significantly to the variance in Bayley scores. In order to
allow all variables which might account for unique variance
in outcome to enter the equation (Myers, 1990), a
significance level of a = .25 was adopted. The level of
significance for the overall equation was maintained at a =
.05. The PSI entered the equation first (partial R® =
.0551), then the PROCESS (partial R® = .0312), followed by
the SF-36 items (partial R® = .0282). F-scores for this
procedure are presented in Table 6. As indicated by the
parameter estimates, age and scores on the PSI and PROCESS
were inversely related to Bayley scores; scores on the SF-36

items were directly related.
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Adaptive development. Four scores were unavailable due

to scheduling difficulties. The hierarchical block-wise
regression for Vineland scores indicated that only age was a
reliable predictor, accounting for approximately 38% of
outcome variance (F (45 = 27.10, p < .0001). As with
cognitive scores, the relationship between age and Vineland

scores was inverse (8 = -0.788).

Physical development. The hierarchical block-wise

regression for Head Circumference indicated that no

predictors were statistically reliable.



Discussion

This study examined the association of parental and
environmental factors with developmental outcomes in a
sample of young children who were infected perinatally with
HIV. Unlike previous research which simply compared
children's scores to assessment instrument norms, the
present study compared HIV-positive children to three groups
of children who were (a) at risk of HIV infection from their
mothers, but subsequently seroreverted to become HIV-
negative, (b) at risk for perinatal HIV infection but too
young to be tested for the virus reliably, or (c) at risk
developmentally, due to perinatal complications other than
HIV.

Similarity Across Diagnostic Groups

As in previous studies, children with HIV were, on
average, delayed on cognitive and adaptive measures and were
at the 12th percentile for head circumference. Compared to
previous samples of children with HIV, the present sample
scored in the mid-range on a measure of cognitive
development with a mean Bayley MDI score of 78. One sample
of children in the same age range obtained Bayley MDI scores
of 59, on average, which is signficantly lower than the
present sample (Ultmann et al., 1985). A sample of older

HIV-postive children (4 to 8 years old) attained higher
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scores on the Kaufman Assessment Battery for Children (K-
ABC) with an average Mental Processing Score of 86 (Diamond
et al., 1987). However, in the present sample these
deficits were not significantly different from these
observed in the three comparison groups, including non-
infected children of HIV-positive mothers. Previous studies
did not include data from comparison groups. These results
suggest that deficits in cognitive, adaptive, and physical
development which were previously construed as an effect of
the virus (e.g., Diamond et al., 1987; Epstein et al., 1986;
Ultmann et al., 1984) may instead be the result of other
developmental processes and influences.

Researchers should use caution when drawing conclusions
from the absence of statistical significance, and the
present study is no exception. Although the failure of HIV
diagnostic status to account for variance in any of the
outcomes does not support the argument that HIV negatively
impacts upon cognitive development, this finding remains
speculative, pending further research which can replicate
these findings with larger samples. If these results are in
fact reliable, the implications are quite broad. The HIV
classification criteria from the CDC, including

neurodevelopmental deficits, have been based largely on
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clinical evidence rather than controlled studies (CDC,
1987a). The results from this study suggest that
developmental delay may not be valid as an indicator of HIV
infection, given the pediatric populations which are most
likely to be affected. Children infected with HIV tend to
come from lower SES groups and disadvantaged racial
minorities in which "normal" children have a higher
prevalence of the same deficits noted among HIV-positive
children. The present study highlights the need for
clarification of which diagnostic indicators are unique to
children with HIV. Furthermore, physiological health
indicators, such as head circumference, which currently
serve as markers for HIV progression may similarly lack
validity. The prevalence of physical and behavioral markers
for HIV should be examined in other clinical groups and
healthy controls when possible, in order to more clearly
delineate whether effects are due to HIV or other
environmental factors.

Age as a Predictor

Age of the child at the time of assessment was the
strongest predictor of outcomes, accounting for 16% of
variance in Bayley Mental Development Index scores and 38%

of variance in Vineland Adaptive Behavior Composite scores.
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The absence of a relationship between any predictor and
children's head circumferences may reflect a less direct
route of influence for the environmental variables measured
here. It may be necessary to include other factors such as
feeding practices and gestational age in order to predict
physical development. While age was originally entered as a
covariate in the regression analyses because it differed
across groups, it was not strongly collinear with other
predictors, and thus appeared to be an independent predictor
of these developmental outcomes. The inverse relationship
between age and outcomes indicates that as children grow
older, they are more likely to display cognitive and
adaptive delays. This finding is consistent with treatment
effects documented for early intervention programs in which
children who did not receive the intervention displayed
consecutively lower cognitive scores over time (Wasik et
al., 1990; Zeskind & Ramey, 1981). Like the children
targeted with those interventions, the present sample had
the broad risk factors of low SES and membership in
disenfranchised ethnic and demographic groups. Rather than
indicating actual cognitive decline, the downward trend in
performance as children grow older may reflect these

children's failure to continue acquiring new skills and
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abilities. Such an effect could be detected by a design
which followed groups similar to those in the present study
longitudinally, comparing not only standardized age scores,
but trends in raw score achievement, as well.

Parenting Influences

In addition to age, the three parenting variables
contributed small but significant portions to the cognitive
outcome variance in the regression analysis. It should be
noted that the design of the present study does not allow
firm conclusions about the directionality of these
relationships. Parental variables such as health, stress,
and responsivity may well change over time, and they may be
sensitive to changes in the child's variables, including
cognitive ability. Thus associations between parent and
child variables may reflect reciprocal influences. As
hypothesized, better parental health (as measured by items
from the SF-36) and lower parenting stress (as measured by
the PSI-SF) predicted better child cognitive status. The
reasons for these relationships seem relatively
straightforward. Parents whose health is compromised or who
are experiencing higher levels of stress are likely to have
fewer resources and less energy to create environments which

are optimal for their children's cognitive development. The
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PSI-SF also includes items which may reflect parental
depression (e.g., "I don't enjoy things as I used to.")
which can be related to less than optimal behavioral
outcomes for children (Brody & Forehand, 1986).

Less clear is the mechanism behind the observed inverse
relationship between scores on the PROCESS and cognitive
status, which runs counter to the direct relationship
hypothesized. It seems unlikely that less optimal levels of
responsivity, stimulation, and structure lead to better
cognitive outcomes. As noted above however, these
relationships may reflect the influence of the child on the
parent. It is possible that children with lower cognitive
development elicit more responsivity and structure from
parents. This is consistent with studies which have noted
that parents of children with Down's Syndrome are more
persistent and spend more time in trying to elicit desirable
behaviors from their children (Vietze, 1987). Similarly,
parenting stress scores reflect unpleasant parent-child
interactions or dissatisfaction with the child's
development. Lower cognitive ability in children has also
been shown to be associated with more stress for parents
(Abidin, 1990a). Taking this dynamic a step further,

parents who experience such stress may, in turn, encounter



65

more problems with their own health (Keicolt-Glaser &
Glaser, 1988) and subsequently provide less effective
parenting. The available research literature does not allow
firm conclusions about the reciprocity of these parent-child
influences. Clearly, the process by which these variables
affect one another cannot be adequately captured by a cross-
sectional design, and their elucidation awaits further
research. The limited conclusions about the process behind
these relationships notwithstanding, it appears that in the
present sample parenting variables were reliable predictors
of children's cognitive development.

Limitations

The confidence with which inferences may be drawn from
the foregoing analyses is limited by several aspects of the
present design. The variation of age across groups
compromises the confidence with which one may draw
conclusions from the present results. While the analyses
indicated that age was not collinear with other variables,
prospective control of such variables which were not part of
the original hypotheses is preferable to the statistical
control exercised here. Consistency of age across groups in
future studies will allow a more direct test of hypotheses,

even if age is considered as a predictor of developmental
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outcomes.

This is particularly true, given the breadth of
developmental levels which is likely to be included in such
studies. In the present sample, children ranged in age from
6 months to 33 months. Although all of the outcome
variables were standardized according to age norms, the
predictor parenting variables were not and may have varied
systematically across developmental levels. It can be
argued that the PSI-SF and PROCESS measure constructs which
apply equally well to all developmental levels included in
this sample. Such global aspects of parenting may be
morphologically discontinuous yet functionally equivalent.
For example, parents who experience higher levels of stress
of any type will probably provide less optimal supervision
regardless of the age of their children. Although the type
of responsivity and stimulation which is appropriate for a
6-month-old differs from that appropriate for a 26-month-
old, global deficits in parents' responsivity may serve to
compromise cognitive advancement for children at both ages.
The question has not been addressed empirically, however,
and the possibility of a confound remains. In order to
control the age of subjects, it may be necessary to include

only children for whom HIV-antibody tests are conclusive.
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The HIV-indeterminate group was included in the present
study to allow examination of changes in the function of
parenting variables after parents became informed of their
child's HIV status. Since no group differences in outcomes
were observed this analysis was not pursued. Although there
is some overlap in age among groups of HIV-indeterminate,
seroreverted, and HIV-positive children, sampling strategies
which matched for age would be so selective that the
generality of the findings would be dubious. Consequently,
future studies in this area may be strengthened by looking
at outcomes for only seroreverted and HIV-positive groups.
Restricting the age range may be difficult
pragmatically, given the few localities in which large
numbers of HIV at-risk infants are followed. A delicate
balance must be struck between documenting evidence to guide
treatment efforts for those children already infected, and
pacing research to meet the demands of methodological
considerations. Thus multi-center studies will be necessary
to allow in-depth examinations of the variables which may
influence health outcomes for pediatric HIV. Even with a
broad age range, the present sample was limited in size.
The HIV-positive group included only nine children, limiting

the number and power of statistical analyses which could be



68

applied without artifactual significance. Larger samples
would allow researchers to detect interaction effects
between diagnostic group and other predictor variables. For
example, parenting variables may impact outcomes differently
for HIV-positive children compared to clinic controls. To
test such hypotheses without approaching overdetermination
of the regression analysis, 90 to 180 subjects would be
desirable. Larger samples will also allow more flexibility
to use variable selection procedures which tend to inflate
the probability of Type I error.

A second threat to the internal validity of this study
is the relatively low reliability (a = .61) of the PROCESS
as a measure of stimulation, responsivity, and structure
provided by parents. This is lower than the value obtained
for a similar sample in the normative study for the
instrument (a = .76; Casey et al., 1988). For the present
sample, it is unclear what construct was measured by the
PROCESS. Furthermore, it is possible that similar scores
reflected different aspects of parenting for different
subjects. Additional analyses of the psychometric
properties of this measure should be considered.

In the present sample, experimenters were not blind to

the study hypotheses nor to group membership. While these
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individuals were trained in objective observation and
assessment, the possibility of an experimenter bias remains.
For example, it is possible that parents of HIV-positive
children were perceived as more distressed and their parents
were subsequently seen as more responsive. It has been
argued that such biases can be controlled by making
experimenters aware of them (Barber & Silver, 1978);
however, the present design did not include a test for
systematic biases. Parents who participated in the present
study were informed only that researchers were interested in
how things were going for them and their child; a response
bias in support of the hypotheses thus seems unlikely.
Future designs might be strengthened by using double blind
designs.

The generality of the present findings may be limited.
Like national samples of children with HIV, the present
sample was predominantly of low SES. However, it included a
higher proportion of African-American children, and a large
proportion of children in the present study lived with
biological parents. This differs from family constellations
described for larger metropolitan areas. Consequently, the
results of the present study may not be relevant to all

samples of children infected with HIV. It will be important
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for researchers to continue to describe demographic and
family characteristics for their samples in order to compare
findings from different populations. This issue also
bolsters the argument for multi-center studies which would
allow more diverse sampling.

Because not all measures for each child in the present
study were collected on the same day, there is a possibility
of additional measurement bias. Although data for most
children were gathered within three months, one child's
cognitive assessment was conducted 9 months prior to
obtaining the parent measures. While the measures used in
the present study have shown reasonable stability, it is
possible that parent variables such as health and stress
might have changed during the lag between data collection
points. Future studies will be strengthened by gathering
all data more closely together.

The present cross-sectional design allowed an initial
test of preliminary hypotheses and of the practicality in
gathering relevant data within the context of a medical
clinic. The depth of the conclusions allowed by such a
design, however, is limited. Tests of hypotheses regarding
directionality of influences between parent and child

variables will require longitudinal studies which examine
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these relationships prospectively. 1In addition,
longitudinal studies could take into account individual
differences in development curves. Rather than comparing
developmental achievements to population norms, this
approach uses previous achievements for an individual as the
baseline to project achievements for that individual in the
future (Fletcher et al., 1991). This is the same rationale
behind using growth curves rather than ideal weights to

detect nutritional deficits in pediatric practice.



Summary

In summary, this study found that a small sample of
HIV-positive children had similar cognitive, adaptive, and
physical outcomes as children without HIV, regardless of
whether their parents were HIV-positive. This finding is
contrary to previous clinical observations, and suggests
that some of the observed neurodevelopmental deficits in
children with HIV may be due to environmental variables
rather than the virus itself. Indeed, parenting variables
accounted for a significant portion of variance in cognitive
status. As in studies which reported field trials of early
intervention programs, age was significantly and inversely
related to cognitive and adaptive outcomes. Generalization
from these results remains tenuous, pending studies which
replicate them while ameliorating methodological weaknesses
of the present study. Multi-site collaboration will be
necessary to substantially advance our understanding of the
processes underlying the sequelae of pediatric HIV, and

direct interventions to remediate them.
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Appendix A

Due to the restraints imposed by experimentwise Type I
error researchers are forced to limit the hypotheses they
test to those central to their studies. 1In addition,
communication of important findings to other pfofessionals
may be clouded by including results about several hypotheses
when they are not closely related. When data for studies
represent limited opportunities to study particular
phenomena, however, it may be desirable to examine
additional statistical comparisons in order to generate
hypotheses for future studies. While utilizing smaller
alpha levels can help to control for Type I error, pursuing
multiple analyses must be undertaken with caution.

The following statistical information is provided as a
resource to researchers seeking guidance in generating
hypotheses for future studies. They pertain to
relationships among the variables utilized in the present
study, and relationships among subscales of some of the
measures used. The Bonferroni technique has been used to
control for experimentwise error, based on the a
significance level of .05 divided among the 43 hypotheses
tested with the data (including those listed in this
appendix). The resulting alpha level is .001.

The correlation matrix for variables included in the

89
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regression analysis is listed in Table A-1. As expected the
outcome measures are moderately related, although the
correlations with head circumfrence do not mee£ the adjusted
significance criterion. The remainder of the correlations
are consistent with the regression results and indicate that
none of the variables in the equations functioned as a
suppresor variable for the other predictors. It is
interesting to note the low correlations between the Bayley
and the PROCESS and health questions, given that both of
them accounted for approximately 3% of the outcome variance
in cognitive status when considered in combination with the
other predictors. These correlations do not seem to
indicate any deletions from the present battery of measures
to be included in outcome studies of pediatric HIV.

Table A-2 presents the correlations among subscales of
the PSI. The similarity of strong relationships between
each subscale and the total scores indicate that each of
these areas was important in measuring the construct. 1In
addition, the relatively lower inter-scale correlations
confirms the unique variance added by each scale.

Similar results for the PROCESS are presented in Table
A-3. While all of the subscales were significantly related

to total scores, the observer ratings were strongest. Of
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the inter-scale correlations, only the one between
Stimulation and Structure subscales of the parent
questionnaire were marginally related. This iﬁdicates that
the various scales appear to be measuring separate
constructs. These results support the need for additional
information about the psychometric propoerties of this
instrument which was noted in the Discussion section above.
Another set of statistical tests applied to these data
involved comparisons among groups on the parenting
variables. Because the groups from the HIV clinic reflect a
cross—-section of children at different stages in the
diagnostic process, group difference might offer evidence of
changes in parenting over the course of the disease. For
example, one might expect a higher level of stress for
parents in all of the HIV clinic groups compared to the
parents of NICU graduates; in addition however, one might
expect the level of stress to be higher for the parents of
HIV-positive children because of the difficulties involved
in caring for a terminally ill child. Similar differences
might be expected to emerge for developmental stimulation
and parental health. To test for such differences, three
analyses of covariance (ANCOVA) were performed across groups

for scores on the PSI, PROCESS, and SF-36 items. In each
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case, age was included as a covariate. These tests were not
significant for the PSI (F (49 = 1.13) or the_PROCESS (F (,
4y = 2.50). The differences in parental health were
significant (F «, 48 = 6-12, p < .0005). Post hoc pairwise
t-tests on the least squares means indicated that the only
the difference between the seroreverters and the NICU groups
was significant (t = -4.38, p < .0001). The least squares
means for each group were as follows: HIV-indeterminate,
41.725; HIV-positive, 43.818; seroreverters, 39.402; NICU,
49.994. These results indicate that only the parents of
children who did not contract HIV were less healthy than
those in the comparison group, and they were not
significantly less healthy than other parents attending the
HIV clinic. One possibility is that this result reflects a
lower rate of foster placement in this group and thus more
HIV-positive parents; however, foster placement was similar
for all groups. Clinical observations offer an alternative
explanation. It may be that among parents who are HIV-
positive, those who are caring for infected children (or for
children whose status is uncertain) are more highly
motivated to remain active and ignore the symptomatology of
their own illness. Parents whose children turn out to be

HIV-negative may become more focused on their own illness,
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and may be less motivated to keep it from interfering with
their day to day activities. As noted above, a longitudinal
study of these factors would allow stronger teéts of these
hypotheses.

A final set of analyses were undergone to test for
significant differences between the two groups from the HIV
clinic which were similar in age (i.e., the HIV-positive and
seroreverter groups). Six t-test for independent samples
were applied to the three outcome and three predictor
variables. One would expect the HIV-positive group to have
poorer scores on all of the measures. A Bonferroni
correction was applied to these analyses, yielding an alpha
level of p < .003. Five of the comparisons involved
equivalent variances with the following test statistics:
Bayley MDI, t = .95, p < .35; Vineland, t = -.11, p < .91;
Head Circumference, t = .97, p < .34; PSI, t = -2.20, p <
.038; Parent Health Questions, t = -1.49, p < .15. The
final comparison involved unequal variances (F as,sy = 4-35,
p < .042) with t = -1.88, p < .0731. While none of these
differences were statistically significant at the adjusted
level, all of the trends were in the expected direction. 1In
addition, the differences on predictor variables approached

statistical significance, suggesting that a larger sample
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would provide evidence for a the child's HIV-positive status
having a negative impact on parenting. The HIV-positive
group scored lower on the three outcome measufés; however,
the differences were all within a standard deviation. This
suggests that the differences between groups were probably
not clinically significant, and may not be apparent in the

children's functional status.
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Table 1

The Disproportionate Representation of Minorities among AIDS Patients

Race U. S. Population AIDS Patients (Children)
Afro-American 15% 53%
Hispanic 9% 23%
White 73% 23%
Other 3% 3%

From Hutto, 1990
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Table 2

Common complications in pediatric HIV infection.

Failure to thrive

Fever

Gastrointestinal dysfunction
Generalized lymphadenopathy
Hepato-splenomegaly

Persistent and severe oral candidiasis
Bacterial infections

Parotid enlargement

Lymphocytic interstitial pneumonia (LIP)
Multiple organ system involvement
Opportunistic infections (e.g., PCP)
Neurologic abnormalities (e.g., developmental delay, cognitive deficit,

microcephaly, abnormal magnetic resonance image (MRI)

(From Henggeler et al., 1992)
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Table 3

AIDS Assessment Items Appropriate for Psychologists' Involvement

Maternal/paternal histories, including pregnancy, delivery, and HIV risks

Psychosocial needs assessment, beginning w/ caregiver, including financial
and emotional resources; also drug use histories

Assessment of caregiver-infant interactions

Explanation of HIV transmiésion and behavioral instruction of prevention

Developmental assessment

General education about HIV care

From Mendez, 1991
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Table ¢

Demoqraphic Variables by Diaqnostic Grou

HIV-positive

n=9

Seroreverted

n =16

mH<|wwamﬁmnBMsmﬁm

n =10

High-risk

n = 19

Age

SES

Race

White
mwmow\mwmwwuwod
Sex Nmmamwov

Household Income

Household Size

21.56 (8.29)°

4.5 (.53)

11%
89%

56%

751.50 (466.6)

4.12 (.99)

21.63 (3.40)%

4.53 (.64)

6%
94%

50%

752.8 (580.12)

4.13 (1.20)

8.5 (2.46)°

4.33 (.71)

10%
90%
40%
945.44 (877.07)

3.11 (1.36)

14.25 (7.33)°

4.21 (.89)

21%
79%
53%
1070.00 (596.31)

3.89 (1.32)

Note: Ages with different superscripts are significantly different (p <

differences were significant with p < .05.

1

One subject was Hispanic.

.0001).

No other
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Table 5

Summary Statistics of Outcome and Predictor Variables

HIV-positive

n=9

Seroreverted

n =16

HIV-unknown

n =10

High-risk

n=19

Outcomes
Bayley MDI
Vineland ABC
Head Size

Predictors
PSI

PROCESS

Parent Health

78.33 (18.74)
86.00 (9.39)

-1.16 (1.78)

83.67 (21.94)
160.89 (9.74)

44.56 (6.84)

86.19 (20.33)
85.56 (9.16)

-0.59 (1.14)

64.94 (19.55)

149.56 (20.30)

40.15 (7.22)

103.67 (15.5)
96.00 (10.92)

0.19 (1.16)

70.10 (20.34)
160.4 (17.51)

40.47 (7.23)

88.56 (16.51)
92.76 (8.46)

-0.80 (1.36)

66.95 (22.83)
152.00 (14.26)

49.61 (4.73)

Note:

Scores are means (standard deviations); MDI = Mental Development Index, ABC = Adaptive

Behavior Composite, Head Size = head circumfrence Z-score from age norms, PSI = Parenting Stress Index,

PROCESS = Pediatic Review of Children's Environmental Support and Stimulation, Health = Parental health

reported on items from the Medical Outcome Study Short Form-36.
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Table 6

Reqression Results for Predictors of Cognitive Development

Partial R®
Block Predictor Beta for Blocks F df p <
Intercept 138.59 - -
Covariate .1631 8.77 1,45 .0049
Age ~-0.29 8.77 1,45 .0049
Diagnosis .0497 .89 3,42 NS
Group 18 5.24 - -—
Group 2° 4.99 - -
Group 3° 22,08 - -
Parenting 1437 2.90 3,39 .05
PSI -0.36
PROCESS -0.32
Health 0.51
Note: Outcome variable was Bayley Mental Development Index; PSI

= Parenting Stress

Index, PROCESS = Pediatic Review of Children's Environmental Support and Stimulation, Health
= Parental health reported on items from the Medical Outcome Study Short Form-36,

%Group dummy variables used to define four diagnostic groups
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Table A-1

Correlation Matrix for Variables Used in Regression Equations

Bayley Vineland Head Size Age PSI PROCESS Health
Bayley * .68’ .382 -.412 -.35° -,03 .07
Vineland .20 -.47" -.15 -.17 .13
Head Size * -.18 .028 -.02 -.11
Age * .25 -.06 -.0005
PSI * -.197 -.22
PROCESS * .17
'v < .001
’h < .01

p < .05
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Table A-2

Correlation Matrix of Parenting Stress Index (PSI) Total and

Subscale Scores

Total Parent p-Cc Child

PSI Distress Interact Behaviors
Total PSI * .87 .89 .85
Parent Distress * .74 .56
Parent-child Interactions * .62

Note: All correlations were significant with p < .0001.
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Table A-3

Correlation Matrix of Pediatric Review of Children's Environmental Support and

Total and Subscale Scores

Total Stimulation Structure  Toys Observation
Total * .57 .48’ .59’ .76
Stimulation * .372 .07 .24
Structure * .04 .15
Toys * .17

p < .0002

p < .006
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Unpublished questionnaires used in this study
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Pediatric Review of Children's Environmental Support and
Stimulation

(PROCESS)

Note: The identifying and demographic information

cover sheet were omitted for the present study.
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PARENT QUESTIONNAIRE
CHILD'S NAME: TODAY'S DATE:
BIRTHDATE: SEX: RACE: AGE:
CARETAKER'S NAME:
RELATIONSHIP TO CHILD:
Mother Grandmother
Foster Mother Other
PARENT'S AGE:
Mother Father
PARENT'S EDUCATION:
Mother Father
PARENT'S OCCUPATION:
Mother Income
Father Income

NUMBER OF CHILDREN:

BIRTH ORDER OF THIS CHILD:

CHILD LIVES WITH: (list all in household)

HOME ADDRESS:

TELEPHONE #: (H) (W)

A =

INSTRUCTIONS - PLEASE READ

Please answer all questions. Your answers will remain confidential.
Be HONEST - there are no right or wrong answers.

3.  Mark the answer that s MOST appropriate for your situation when two
answers seem to be correct. If the questions DOES NOT seem to fit your
¢hild because of his/her age, etc. - mark the answer that is closest to what
you would do in the situation given.

4.  If you need help or have questions about any part of the questionnaire-

PLEASE ASK,

THANK YOU FOR YOUR TIME AND ASSISTANCE.
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PARENT QUESTIONNAIRE

CHILD'S NAME: DATE OF BIRTH:

FORM COMPLETED BY: i i DATE:

DIRECTIONS: Check the ONE answer that comes closest to your home situation.
There are NO right or wrong answers. Please answer ALL questions.

1. How long do you spend tatking with your child each day?
10 to 20 minutes 20 to 60 minutes
1to0 2 hours _____more than 2 hours a day

2. How often do you ask your friends or family for their suggestions on how to raise your baby?
hardly ever occasionally
about once a month about once a week or more

3. How often do you read articles from newspapers, magazines or books on how to raise a baby?
very rarely only occasionally
about once a month about once a week

_____ 4. How often does your chlid’s father or other adult male do some caregiving for your child? (dress,
feed, bathe, put to bed, baby sit while you are away)
_____not very often ____once aweek
____about three to four times a week _____nearly every day

5. What do you do when your baby starts to cry?

_____try to ignore the crying until he/she stops go to the baby only if the crying keeps
on for a while
___see if there is anything wrong, and it he/she pick him up and hold or play with
is OK, let himvher cry himvher for a while
____ 6. Where does your baby usually sleep at nap time?
_____wherever he/she falls asleep ____inwhatever room I'm in
____in a room alone while | go on with my ____in a room alone, and | keep the rest
household activity of the house quiet
____ 7. How would you describe your child?
___ often fussy and hard to care for ____sometimes fussy, but can be comforted
without too much trouble
____usually happy and easy to care for ____always happy and easy to care for
_ 8. How much time iIs the T.V. or radio on while your child is awake?
_____nearly all the time _____about 3 to 5 hours a day
_____about 110 2 hours _____nhever

9. How often do you feel uncomfortable caring for your baby?
frequently some of the time
hardly ever never

10. Where does your child sleep at night?
in bed with parents in bed with his/her brother or sister
in his/her own bed in his/her own room _in his/her bed - sharing a room
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What do you usually do when your child keeps on acting bad or misbehaving?

shake or spank hinvher scold himvher
leave him/her alone : try to get him/her interested in

12

something else

How regular Is your child’s sleeping schedule?

____at different times most every day * ' ____at the same time only two or three days
a week
at the same time five or six days a week at about the same time every day

13.

Where does your child spend his/her awake or play time?

in a playpen so | know where he/she is in his/her room
my child can go where he/she wants as long | keep my child within sight and
as he/she does not get hurt. check on himvher often

14.

In how many places have you and your child lived in the past ten years?

four or more three
____two ____only one

15,

16.

How often do you change decorations or objects in your child's room?

do not change them seldom change them

occasionally change them change them often
How many people live in the same house with you and your baby?

more than six four to six others

two or three others one other

17.

About how much time do you spend helping your chlld learn new things? (e.g., crawling, walking,
talking, using a spoon, holding/playing with a toy).

hardly any ten to fifteen minutes a couple of times
a week
fifteen to thirty minutes a day an hour or more a day

18.

How do you think young bables learn new things?

___ Babies usually will learn new things . ____ Babies need some help when they are
as they grow up. learning a few things like feeding
_____Babies need help when they are first or dressing themselves, using the
learning to do something, just to show potty, etc.
them how, ljen they will learn by themselves. _____Babies need help ail the time when

18.

they are leaming to do things.

How often do yod play with your baby using toys that will help hinvher learn a new skill?

once or twice a month several times a week
almost every day several times every day

20.

What do you do when you get a new toy for your child?

___Ibuy only toys | know he/she _____llet him/er figure out how to use
can play with without help. it by himvherself.

_____1 show him/her once or twice what to do, then let _____1 play with him/her and the toy until
himvher play with it and figure it out. he/she can use it easily.

21. When your child is fussy, what do you do? (This is at times other than when he/she is tired or
hungry.)
____ scold or spank himvher ___let him/her fuss
____try to get hinvher interested in a toy or something play with or hold him/her
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IF YOUR CHILD IS YOUNGER THAN 8 MONTHS OF AGE, PLEASE ANSWER THE QUESTIONS 22a - 24a. THEN
COMPLETE THE TOY CHECK LIST ON PAGE 6

22a. Who feeds your baby?

| usually let the baby feed him/hersel whoever is available 1o help
or prop the bottle ’
Myself or one other person (this must be the same’ ’ ___1 usualty feed the baby myself

“other person” each time)

____ 23a. How often do you have to get someone else to hold or play with your baby when he/she Is fussy
SO you can finish your work?
___ several times every day ____every day
____only once or twice a week ____hardly ever/never

____ 24a. On what kind of feeding schedule Is your baby?
____avery set schedule ___ no sel schedule - whenever he/she cries
____aregular schedule about 3 or 4 days a week ____aregqular schedule, but it will change
to meet his/her needs if necessary

IF YOUR CHILD IS 8 MONTHS OF AGE OR OLDER, ANSWER THE QUESTIONS 22b - 24b, THEN COMPLETE THE
TOY CHECK LIST ON PAGE 6.

22b. How are family meals handled?

unplanned, everyone gets their own unplanned, food is fixed whenever
planned, with foods cooked but not always someone is hungry
served at reguiar times planned, with foods cooked and served

at regular times every day

23b. How often does your child have at least one meal with you and his/her father or other adult
male figures. (The other adult male must be the same adult male each time - grandfather,

uncle, etc.)
____less than once a week _____about once a week
____three or four times a week ____every day
____ 24b. When does your child usually eat?
___whenever hefshe is hungry, seems like ____whenever he/she is hungry, usually
all the time about 4 or 5 times a day
___ two or three times a day, but not on a ____three meals a day on a regular
regular basis schedule, with one or two snacks during
- the day .

PLEASE COMPLETE THE TOY CHECK-LIST ON THE NEXT PAGE
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TOYS

We are interested in finding out what kinds of toys chlidren have in thelr homes. The items below are
for children of different ages. --

Please check any of the following that you have in your home and that your chlild is allowed to play with.
Do not check the ones you do not have now or that are broken.

___doll __ stuffed animal ____toy animals
____stroller ____push or pull toy _ __walker
____toy telephone _____mobile ____ball
____ children's books _____plastic snap together beads ____building toys
____ cribgym __ shape sorting ball or box _____blocks
_____squeeze toys ____musical toy or music box __ swing
_____car, truck, or train _____shovel or other digging toy _____pounding toy
____ teething ring ____home made toys (doll, etc.) _____mirror
____ stacking rings __bo:fes or plastic containers ___ bath tub toys
____surprise box ol _____bucket or pail
____pots and pans he/she can
_____plastic keys on a ring play with ___ rattles
____children’s records _____jump seat or door swing _____busy box
_____measuring cups ____record player ____ pacifier
_____toy dishes
- ___ busy bath

THANK YOU FOR YOUR RESPONSES AND TIME
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CLINIC OBSERVATION

CHILD’S NAME: : OBSERVATION DATE:
CHILD'S AGE: SEX: RACE: _HEIGHT:
CHILD’S WEIGHT:___ : OBSERVER:
1. Mother asks questions that are relevant and appropriate about the child.
irrelevant or no questions asked few questions asked are relevant
most questions asked are relevant alt questions are relevant

2. Mother shows interest in baby's behavior.

littte or no interest only somewhat interested
moderately interested very interested
3. Mother reports how smart or how good baby Is.
never once
2 or 3 times many times

4. Mother talks, sings, or otherwise vocalizes to baby.
never once
2-or 3 times many times

5. Mother Is comfortable In caring for baby.
very uncomfortable/awkward somewhat uncomfortable
comfortable very comfortable

6. Mother responds to child’s soclal inltiations with soclal response (smile, eye contact,

laugh, etc.). .
never once
2 or 3 times many times

_____ 7. Mother Iinitiates verbal interchanges with observer (asks questions makes spontaneous
comments, etc.).
____never ____once
___2or3times ____many times

8. Mother expresses Ideas freely and easlly; used statements of appropriate length for
conversation (more than brief answers).

very poor expressive skills - one poor expressive skills
or two word answers
appropriate expressive skills very expressive

9. Mother eager to pat or pick up crying baby to quiet or comfort.

ignores child, needs prompting slow responding
adequate response monitors child during distress and eager
to respend

10. Mother attends to baby's responses during the examination.
never once
.usually ____almost all the time . -
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_____11. Mother is detached and/or inwardly absorbed.
____not interested in visit or communication,
may be hostile
__shows moderate interest and
communication

12. Mother has eye-to-eye contact with the baby.
never
2 or 3 times

13. Mother stays within reach of the child.
never
most of the time

’ not interested but neutral in emotion

" and communication
extremely interested and involved

once

many times

only in distress
always physically available

14. Mother responds to child's vocalizations with verbal responses.

never
2 or 3 times

once
many times

15. Mother demonstrates negative responses or feellngs toward chiid.

many times
once

16. Mother caresses or strokes baby gently.
never
2 or 3 times

17. Mother looks at baby with warmth and tenderness.
never
2 or 3 times

2 or 3 times
never

once
many times

once
many times

18. Mother shows positive emotional response to praise of child offered by examiner.

no response
some response

19. Mother smiles at baby.
never -
2 or 3 times

little or poor response
_____very positive response

once
many times

20. Baby is clean. (Not every item necessary to score on a given level.)

____smells bad, diaper area not clean,
fingemails dirty, hair oily and matted,
scalp dirty and crusty looking

_____body and hair clean

OBSERVATION TOTAL:

diaper area not clean, fingernails
dirty, body dirty, hair dirty

hair is fixed and clean, smells of recent

bath, powdered and "perfumed”
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PREPARATION OF THE CLINICAL OBSERVATION

Not all visits to the health clinic or pediatric office provide the
appropriate conditions for making the kinds of observations needed to
score items on the CLINICAL OBSERVATION section of PROCESS. Generally,
a 15 to 20 minute routine health maintenance visit is best suited for
making the observation. The parent - child relation is initially observed
by the clinician while taking a medical history. During this portion of the
visit the child should be placed on the parent's lap. The child should
remain on the parent's lap during the less intrusive parts of the physical
examination. The child should only be separated from the parent and
placed on the examination table for the more invasive aspects of the
physical examination. This semistructured format, which is typical for a
health maintenance visit, allows observation of the parent - child
relationship in increaéingly stressful situations. However, it is not as
constraining as a briefer clinic visit or a visit scheduled because of a
child's iliness. The 15 to 20 minutes used for such a visit provides an
opportunity for a wide array of parenting behaviors to occur and,
hopefully, provides the conditions for many parents to exhibit the kinds of

behaviors typical of their behavior at "home".
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CLINIC OBSERVATION GUIDE

Throughout this guide the items have been stated for the Mother,
however, this may be any person who is the prime care-giver

{(Foster Mother, Grandmother, Father, etc.)
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CLINIC OBSERVATION GUIDE

Mother asks questions that are relevant and appropriate
about the child or situation.

The key word is releyant. Credit is given for the quality of questions asked in
Question 2, not the quantity. "Most questions relevant” means most of the questions
themselves were relevant in nature, not that there were many in number. If only one
question is asked, but it is relevant then credit is given for "Most relevant.”

Mother shows interest in baby's behavior.

Mother shows interest by close observation and may include talking to the child in
response to behavior. She may sit forward in the chair or stand to observe the exam more
closely.

Mother reports how smart or how good baby is.

The mother will make a spontaneous comment about the "good things™ the baby does. It
will be more than a flat response to "what has he/she learned" or other questions.
Mother talks, sings or otherwise vocalizes to baby.

Credit for this will include the soft humming, comforting sounds as well as the more
audible vocalizations that may occur.
Mother is comfortable in caring for baby.

The mother seems at ease and relaxed with the child and her ability 1o meet the child's
needs. She Eppears to enjoy the child and what he/she is doing. The negative aspect
indicates awkwardness in handling the child (holding, diapering) or difficulty organizing
self and the baby.

Mother responds to child’s social initiations with social response.

This is a response to an action initiated by the child. If the child makes no overtures
to the parent, the answer will be "never.” The mother must respond to the baby's
attention getting actions (look, vocalization, touch, or gesture) - responding directly to
the child.
iﬂother initiates verbal interchanges with observer.

The mother converses with the examiner in more than just responding to questions.
She talks about the child's progress, problems, behavior, concerns, efc.
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Mother expresses ldeas. freely and easily; uses statements of appropriate
length for conversation. _

Very expressive indicates good language use, having no difficulty expressing thoughts
or concerns spontaneously; uses appropriate language and ease of manner. Usually
expressive is a more simplified speech pattern with shohér sentences, but is generally
fluent.

Poor ability involves hesitancy in conversing, short answers, little or spontaneous
communication. Sometimes says "l don't know how to say it", etc. Very poor expressive
skills indicates much difficulty conversing . Responses consist of one word answers, or
prompting and/or assistance is needed. There is no spontaneous speech.

Mother eager to pat or pick up crying baby to quiet or comfort.

The mother who monitors during the exam stands close to the child, has some possible
reaching or touching, speaks to the child to comfort, picks up immediately upon conclusion
of the exam. She may appear anxious during the child's distress.

Adequate response involves more standing back or remaining seated, but watching
attentively. Picks up the child when certain the exam is completed. A slow response
involves a mother who remains seated or at a distance, waits to respond after the exam and
moves to the child slowly.

The mother who ignores or needs prompting must be told to get the child or have the
child handed to her upon completed of the exam.

Mother attends to baby's responses during the session.

The mother who “attends™ monitors the child carefully and with interest throughout
the exam. She is aware of the child's responses and may discuss them with the examiner.
"Usually” involves attending durihg most of the exam, observing whether standing by the
child or not. _

“Some" indicates attending only when the child is easily visible. The mother remains
seated and makes no special effort 1o monitor child. '

"Never” indicates the mother pays little or no attention to the exam, seems
preoccupied, looks around or does something else.

Mother is detached and/or inwardly absorbed.
This mother is non-communicative, shows little or no interest and may be hostile.
The mother who is not interested but neutral will show little interest or involvement but
will not be hostile. _ ]

A moderately interested mother may stand back or look away, but is communicative.
The extremely interested and involved mother will be “present” both physically and
mentally during the exam; will be verbal and attentive to the child's behavior, and stays
nearby.
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Mother has eye-to-eye contact with baby.

The eye contact involves the child looking at mother and the mother retumning the
gaze. If the child does not look at the mother, this will be recorded as pever even though
the mother looks at the child. ' o
Mother stays within reach of the child.

Stays nearby and within touching distance of the child. The mother is easily
accessible to the child unless a physician removes to observe walking or other motor
skill, etc.

Mother responds to vocalization with verbal responses.

The mother makes some vocalization (words or sounds) to sounds made by the child.
These may be imitative of the child's sound or verbal interpretations of what the child
"says.” May hold a “"conversation™ with the child. Credit is also given for verbal
responses by the mother to the child's crying.

Mother demonstrates negative responses of feelings toward child.

Negative includes angry fooks, frowning or scowling at the child; sharp verbal
reprimands or commands; abrupt and/or rough handling (i.e., jerking or rough picking up
or moving of the child); pulling or pushing roughly, thumping, pinching or grabbing. May
also include giving the child to someone else to care for, especially if the child is being
difficult to manage.

Mother caresses or strokes baby gently.

This includes gentle hugs, pats, petting strokes and any other soft touch.
Mother looks at baby with warmth and tenderness.

This is more than “just watching” to be sure the child is safe. Itincludes a genuine
show of interest and pleasure; often accomplished by a soft smile and/or lingering look.
Mother shows positive emotional response to praise. .

Very positive response involves a positive comment, proud smile, and a further
expansion of praised action, a “Thank you" with enthusiasm.

"Some response” indicates a brief general comment of a “Thank you™ with little
enthusiasm.

Little or poor response on the part of the mother may include only a nod, “yes,”
“"uh,uh,” or some other generalized reaction, usually flat and expressioniess in tone. No
response is completely ignoring the praise. _
Mother smiles at baby.

Smiles at the child's actions, seemingly showing approval of behavior or appearance.

Itis not in response to the child's social contact.
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Baby is clean. . v

Very clean babies are really *fixed up". The hair is "done up®, the child smells good,
has obviously been recently bathed and is "powdered and perfumed™. The clean baby has
been bathed and is not dirty, but is not *fixed up™ speciai.v The dirty baby in general has
marginally clean hair and/or scalp, evidence of not having been recently bathed, diaper
area pot clean, fingernails dirty. The really dirty baby in general smells bad, the diaper
area is not clean, the body is dirty, hair matted and oily, scaip dirty and/or crusty
looking. There is evidence of not being bathed and smells of old urine.
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SCORING PROCEDURES
PROCESS consists of three major sections:

1. CLINIC OBSERVATION (20 items each with four _choiqaé)
2.  PARENT QUESTIONNAIRE (24 items each with four choices)
3. TOYS LIST (40 items)

All items in the “CLINIC OBSERVATION™ and “PARENT
QUESTIONNAIRE" sections are arranged in the following way:

Description of item.

response A response B
response C response D

Scoring for each item is as follows:

response A = 1 point response B = 2 points
response C = 3 points response D = 4 points

On the PROCESS RECORDING FORM are places to record scores for
each section of PROCESS. Complete this form as follows:

1. Enter the score for each CLINIC OBSERVATION item in the appropriate numbered
space.

Then add the points for each item in the columns to obtain a CLINIC OBSERVATION
TOTAL SCORE.

2. Enter the score for each PARENT QUESTIONNAIRE item in the appropriate numbered
space.~ :

Then add the points for items in the column labeled "Developmental Stimulation® to
get the DEVELOPMENTAL STIMULATION TOTAL SCORE.

Then add the points for items in the column labeled "ORGANIZATION" to get the
ORGANIZATION TOTAL SCORE.

Then add the DEVELOPMENTAL STIMULATION TOTAL and the ORGANIZATION TOTAL
SCORES to get the PARENT QUESTIONNAIRE TOTAL SCORE.

3. Compute the TOYS SCORE using the TOYS TABLE on the PROCESS RECORDING FORM.

Then compute the "WEIGHTED TOYS SCORES" as presented on the RECORDING FORM.

4.  Enter the Total Scores for each section in the SUMMARY Table of the PROCESS
RECORDING FORM.

Then add the 3 TOTAL SCORES to obtain the PROCESS TOTAL SCORE.
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PROCESS RECORDING FORM

CHILD'S NAME

DATE OF BIRTH

PARENT QUESTIONNAIRE

DEVELOPMENTAL ORGANIZATION
STIMULATION (DS) (ORG)

ftem #1 tem #2
item #3 item #4
tem #5 ftem #6
item #7 Jtem #8
ftem  #9 Jtem #10
item #1171 Item #12
item #13 Jtem #14
item #15 #16

fltem #17 W/
item  #18 //////// /
item  #20 ////////////

item  #21 Jtom #22
tem #23 jtem #24
TOTAL DS FOTAL ORG.

PARENT QUESTIONNAIRE TOTAL

-

SUMMARY TABLE

PARENT QUESTIONNAIRE TOTAL

WEIGHTED TOYS SCORE

OBSERVATION TOTAL

PROCESS TOTAL

DATE
AGE

CLINIC OBSERVATION
QUESTION 1 QUESTION 11
QUESTION 2 QUESTION 12
QUESTION 3 QUESTION 13
QUESTION 4 QUESTION 14
QUESTION § QUESTION 15
QUESTION 6 QUESTION 16
QUESTION 7 QUESTION 17
QUESTION 8 QUESTION 18
QUESTION 9 QUESTION 19
QUESTION 10 QUESTION 20

ICLINIC OBSERVATION TOTAL
TOYS TABLE
NUMBER OF TOYS TOYS SCORE

o 0

1-5 1

6 - 10 2

1 - 1§ 3

16 - 20 4

21 - 25 S

26 - 30 6

31 - 35 7

36 - 40 8

TOYS SCORE X 6 =
(WEIGHTED TOYS SCORE)
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Health Items from the Short Form of the

Medical Outcome Study Health Questionnaire

Note: The final section regarding family health status
and socioeconomic variables was added to the questionnaire,

and it was administered in an interview format.
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INSTRUCTIONS: This survey asks for your views about your health. This information
will help keep track of how you feel and how well you are able to do your usual

activities.

Answer every question by marking the answer as indicated. If you are unsure about

how to answer a question, please give the best answer you can.

1. In general, would you say your health is:

(circle one)
Excellent ... ... .. .. ... ... ... ..... 1
Very good . ... 2
Good....... .. ..l 3
L T 4
Poor ... . 5

11. How TRUE or FALSE is each of the following statements_for you?

(circle one number on each line)

Definitely | Mostly Don’t Mostly Déﬁnitely
True True Know False False
a. | seem to get sick a ,
little easier than other 1 2 3 4 5
people )
b. 1 am as healthy as 1 2 3 4 )
anybody | know
C. | expect my health to 1 2 3 4 S
get worse
d. My health is excellent 1 2 3 4 5
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3. The following items are about activities you might do during a typical day.
Ooes your health now limit you in these aclivities? If so, how much?
(circle one number on each line)
Yes, Yes, No, Not
ACTIVITIES Limited | Limited | Limited
A Lot A Little At All
a. Vigorous activities, such as running, lifting
heavy objects, participating in strenuous 1 2 3
sports
b. Moderate activities, such as moving a
table, pushing a vacuum cleaner, bowling, 1 2 3
or playing gotf
c. Lifting or carrying groceries 1 2 3
d. Climbing several flights of stairs -1 2 3
e. Climbing one flight of stairs 1 2 3
f. Bending, kneeling, or stooping 1 2 3
g. Walking more than a mile 1 2 3
h. Walking several blocks 1 2 3
i. Walking one block 1 2 3
j- Bathing or dressing your_seif : 1 2 3

Are you the biological mother/father of _(child’s name) ?
Yes

Are you under the care of a physician for HIV?

Have you been hospitalized for any conditions related
to EIV? (List.)

Are you taking any medications for HIV?

-«

Does anyone else in the family have a chronic illness, including diabetes,
sickle cell, HIV, or anything like that? ([If yes] Are they under the care
of a physician? __ Y __ N Bave they been hospitalized related to this

disease? (why?)
related to this disease?

. Are they taking any medications

(List.)

Who is the primary breadwinner in your family?
you/he/she do for a job?
grade you/he/she finished in school?
approximate wonthly income? §
support?

Notes (e.g., mom/dad deaths, dad involvement):

What do(es)

What was the highest
What is your household’'s
How many people does that
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