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Psychosocial, Behavioral, and Medical Outcomes in Children With

Epilepsy: A Developmental Risk Factor Model Using Longitudinal Data

Wendy G. Mitchell, MD*; Lawrence M. Scheier, PhD�; and Sherryl A. Baker, PhD�

ABSTRACT. Objective. We studied factors predicting
the risk of adverse long-term psychosocial, behavioral,
and medical outcomes in children with epilepsy.

Methods. Children (N = 157, 4.5 to 13 years) were
enrolled in a prospective longitudinal study when first

seen. Potential subjects were excluded if they were mod-
erately or severely mentally retarded, had motor or sen-
sory handicaps interfering with testing, or did not speak
either English or Spanish.

Measures. To develop risk predictors, we collected
information regarding the child’s medical and seizure

history, cognitive functioning, and behavior problems,
and family functioning. Children and their families were
followed for a minimum of 18 months, then underwent
reassessment of medical status, parent’s attitudes toward
epilepsy, and the child’s behavioral and cognitive func-
Honing. Data were analyzed by confirmatory factor anal-
ysis to develop baseline factors (Sociocultural Risk, Sei-
zure Risk, and Behavior Problems) and outcome factors
(Medical/Seizure Problems, Parent’s Negative Attitudes
Toward Epilepsy, and Behavior Problems), followed by
structural equation modeling to determine across-time
causal effects. Eighty-eight subjects completed all base-
line and outcome measures.

Results. Among significant across-time effects, Med-
ical Outcome was predicted by Seizure Risk. An in-
creased number of stressful life events predicted better
Medical Outcome. Low acculturation increased Parent’s
Negative Attitudes and was associated with increased
Behavior Problems at baseline. Behavior Problems were
stable across time. It is interesting that IQ did not affect
any of the outcomes, although its effect may have been
mediated through other baseline measures.

Conclusions. Seizure history was the best predictor of
ongoing medical difficulties, whereas the most important
causes of ongoing parental anxiety and negative attitudes
toward epilepsy were socioculturaL Variation in medical
or attitudinal outcomes was not influenced by either the
child’s IQ or reported behavioral problems. These find-
ings suggest that to alter attitudes toward epilepsy, pro-

grams should be tailored to the sociocultural background
of the family. Studies of quality of life of children with
epilepsy should include appropriate sociocultural
measures. Pediatrics 199494:471-477; epilepsy, social
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Epilepsy is one of the most common chronic med-
ical problems in childhood. Despite advances in ep-

ilepsy diagnosis and treatment, many children with
epilepsy function poorly, with an excessive incidence
of psychosocial difficulties and behavioral prob-
lems.�4 Disability may be related to social stigma,
school failure, or emotional problems, rather than to
seizures, which may be infrequent or fully con-
trolled. Parental anxiety about the child’s condition
may contribute to excessive dependency, social dis-
abffity, and family dysfunction.5 Parents may unnec-
essarily or excessively restrict their epileptic child’s
activities and may lower their expectations for the
child.6 Negative family perceptions of the epileptic
child may adversely influence psychosocial develop-
ment.7 It has long been recognized that even with
normal inteffigence in the child, epilepsy increases
the chance of school failure.3� However, we previ-
ously reported that indicators of social and economic
status were more important than severity, duration,
or treatment of seizures in determining academic
achievement of children with epilepsy.9 Socioeco-
nomic and family status may influence other aspects
of the child’s functioning as well.

Social disability may be unrelated to the severity
and controllability of seizures. For example, Hodg-
man et al’#{176}found that good seizure control and non-
mal inteffigence were associated with poor self-im-
age, low achievement, and low expectations for the
future in adolescents with generalized seizures.

Researchers have attempted to link stress to ifiness
since the introduction of the Life Events Scale by
Holmes and Rahe.11 Stressful life events seem to in-
crease health care utilization and psychosomatic and
behavioral complaints.’2’6 However, prospective
studies have not supported the idea that stress alone
is a strong determinant of chronic illness or poor
functioning.17 The more important effect of stressful
life events may be their influence on the family’s
ability to cope with and their attitudes toward
illness.

Cultural background, social power, and family
resources may be important determinants of a child’s
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medical and behavioral outcome, as well as of family

attitudes. Acculturation is not adequately measured

by simply assessing ethnicity, race, or national ori-
gin. For instance, there are large and important dif-
ferences between newly arrived and United States-

born Hispanic families in terms of their attitudes and
behaviors regarding health care.18 Accordingly, we

used several indicators of sociocultural stress, in-
cluding the child’s nativity status and primary lan-
guage and the mother’s education and length of

residence in the United States.
In the current study, our goals were to determine

which child and family characteristics predict long-

term psychosocial and medical outcomes. Most pub-

lished studies of the psychosocial aspects of epilepsy
have been cross-sectional and thus limited their exam-
ination of risk factors to contemporaneous associations,
rather than across-time causal effects.’9 In addition,
most studies have not examined both medical and

psychosocial risks in a single comprehensive model.
MediCal, behavioral, and SOQOCU1tUra1 risk factors may
interact. For example, ongoing seizures may exacerbate
behavior problems or family anxieties, or vice versa.
Unless these influences are considered simultaneously,
such relations may go undetected.

The current study differs from most previous stud-

ies in several important ways. The design is longitu-
dinal, with at least 18 months separating the initial

and final assessments. A wide array of potential risk
factors and multiple outcomes were included in a

single comprehensive model. The data were exam-
ined using structural equation modeling (SEM),

sometimes called path analysis. The use of SEM en-
ables a researcher to state explicitly and test theoret-
ical assumptions and causal hypotheses. For a more
complete discussion of the use of SEM in clinical
psychosocial research with children, the reader is
referred to a review by Morris et al.�#{176}

METHODS

Subjects

Children with epilepsy (43% boys, 57% girls), aged 4.5 to 13
years (median age 7.7 years), were enrolled in the study at the time
of their initial contact with the Chuldrens Hospital Los Angeles
(CHLA) Seizure Clinic, regardless of the duration of epilepsy.
Subjects with moderate or severe mental retardation or significant
motor or sensory handicaps that would interfere with testing were
not enrolled. Subjects were also excluded if the child and parent
did not speak either English or Spanish. Informed consent was
sought at the time of the first clinic visit if the family indicated that
they planned to continue to obtain their child’s neurologic care at
CHLA. Enrollments continued over a period of four years from
1984 through 1988. Subjects were followed for a minimum of 18
months (mean 23.5, range 18 to 30 months), then reevaluated.

The clinic serves a diverse population, which is reflected in the
subjects enrolled. Although most families are low-income, ethnic
minority residents of inner-city areas, middle- and upper-class
subjects were enrolled as well. Forty-five percent of the families
identified languages other than English, most commonly Spanish,

as the primary language spoken in the home. Korean, Chinese,
and Armenian were represented as well. Maternal education also
reflects the diversity of the subjects and ranged from no formal
education through postgraduate degrees. Immigrant Latin-Amer-
ican parents generally completed fewer than 6 years of formal
education.

Baseline Measures

Standardized psychometric tests, questionnaires, and home vis-
its were performed within I month of the child’s first visit, and
information was obtained from medical and school records. In
addition to standardized questionnaires, several brief question-
naires were developed to supplement published psychometric
instruments. All parent questionnaires were administered in the
parent’s preferred language by a bilIngual research assistant.

Mothers were generally the respondent unless the child routinely
came to the clinic with another family member. Component van-
ables of each risk and outcome factor are detailed in the Table.

Seizure-Related Risk Factors. Indicators of seizure-related risk
induded the type(s) of seizure and current and maximum seizure

freq uency, age at onset, duration of the seizure disorder, prior
treatment (successful or unsuccessful), number of medications
used in the past, and reasons for previous medication changes. All
were determined from information provided by the parent to the
examining physician. We hypothesized that children whose sei-

zures began at a young age, who had not responded to treatment,
or who had a prior adverse behavioral reaction to medication were
more likely to do poorly at outcome.

Developmental/Cognitive Risk Factors. Depending upon age at
enrollment and primary language, IQ was measured with either
the McCarthy Scale of Childrens Abilities,2� the Wechsler Intelli-
gence Scale for Children-Revised,� or the Spanish version of the
latter, the Escala de Inteligencia por Ni#{241}osWechsler.n The Mc-
Carthy General Cognitive Index, the Wechsler Intelligence Scale
for Children-Revised, and the Escala de Inteligencia por Ninos
Wechsler Full Scale IQ, although not identical, are very highly

correlated.2’ As the standard deviations are slightly different, IQ
was converted to standardized scores for analysis. Children with

intellectual deficits were expected to have poor outcome corn-
pared to children with normal cognitive function.

Behavioral Risk Factors. The CHLA Behavior Questionnaire was
used to measure the parent’s perception of the child’s attention
span, behavior, and activity level. The Childrens Hospital Belay-
ior Questionnaire, available in both English and Spanish, was
developed for use in clinical research at CHLA and was used in a
prior study of anticonvulsants.24 We hypothesized that a history of
behavior problems, hyperactivity, or attention deficit disorder
predicts poor functioning despite adequate seizure control and
contributes to inappropriate family responses to the child’s
epilepsy.

Family Structure and Socioeconomic Risk Factors. Socioeconomic

and cultural status was determined by questionnaires assessing
parental education, occupation, nativity, length of residence in the
United States for immigrants, and primary language. We hypoth-
esized that children with fewer social supports were at higher risk
of adverse psychosocial outcome. In addition, we hypothesized
that immigrant, non-English-speaking, and minority families
would have greater fears, difficulty coping with epilepsy, and the
tendency to attribute more of the child’s behavioral difficulties to

epilepsy.

Stressful Life Events. The Coddington Life Events Scale for Chil-
dren (LES)� was used to assess life stresses during the year before
enrollment. The LES has available both unweighted (counts of the

total number of events) and weighted scoring. Unweighted scores
were used because the weights were developed on a demograph-
ically different population. We hypothesized that a high LES score

was a risk for poor outcome.

Outcome Measures

Outcome was assessed 18 to 30 months after enrollment. The
child underwent repeat psychometric testing, the parent was in-
terviewed, and medical records were reviewed. The outcome pro-
file was divided into three areas: medical/biological, parental
attitudes/family functioning, and behavioral/emotional. Each di-
mension comprised several indicators (see Table).

Medical/Biological. Items were determined by physician review
of the medical record. Seizure control, objective drug side effects
(eg, ataxia, gum disease, or organ toxicity), adverse behavioral
reactions to medications, other illnesses (eg, asthma, eczema, ab-

dorninal pain, headaches), medications used, and serum levels
were recorded. The primary neurologist provided a global rating
of the child’s medical status.
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Latent Construct or Measured Variable Mean SD Range Skew

Baseline assessment
Sociocultural risk

Mother’s education, y” 10.32 1.60 0-17 -0.16 -.03
Primary languaget 0.45 0.50 0-1 0.21 -.01
Mother’s years in the US� 0.27 0.44 0-1 1.09 -.03
Child’s nafionality� 0.17 0.38 0-1 1.75 -.03

Seizure risk
Maximum frequencyll 0.57 0.50 0-1 -0.28 -.03
Durationi 2.13 0.91 1-3 -0.25 .13
Age at first seizure�# 2.14 0.79 1-3 -0.25 -.12
Prior treatment failure** 0.83 0.76 0-2 -0.29 .04

CHLA Behavior Problem
Questionnaire

Activity 2.19 1.75 0-7 0.58 .10
Attention 2.25 1.83 0-7 0.67 .14
Discipline 2.36 1.72 0-5 0.02 .06

IQ 89.6 17.66 50-126 -0.52 -.07
Life Events 4.99 2.46 0-12 0.19 .02

Outcome measures
Medical/Seizure

Seizure controltt 1.36 0.48 1-2 0.57 -.08

Global health if 1.82 0.96 1-5 0.97 -.15
Adverse effects� 0.24 0.43 0-1 1.23 -.06
Current medicationsi) II 0.86 0.35 0-1 -2.12 -.05

Parent’s Attitudes Toward Epilepsy
Anxiety 6.24 2.80 0-13 -0.25 .11
Child’s emotions 1.45 1.17 0-4 0.22 -.04
Family functioning 3.13 2.51 0-12 1.08 .20

Achenbach Behavior Problems
Internalization 61.23 9.79 39-81 -0.32 .06
Externalization 57.95 10.28 34-80 0.31 .18
Somatization 63.64 8.81 44-86 0.46 .04

Abbreviations: SD, standard deviation; CHLA, Childrens Hospital Los Angeles. r = point-biserial correlation with gender.

* These continuous variables were converted to categoric variables because of markedly skewed distributions or outhers: maternal

education, mother’s years of residence in the United States, maximum seizure frequency, duration of seizure disorder, and age at first
seizure.
t 0 = English; I = other.
� 0 = 10+ years or US-born; I = <10 years.

§ 0 = US-born; I = immigrant.

II0 = new onset; <1 convulsive seizure/month or <1 nonconvulsive seizure/week; I = at least I convulsive seizure/month or I
nonconvulsive seizure/week.

I I = <1 month; 2 = I month to I year; 3 = >1 year.
# I = birth to 3 years; 2 = 3 to 6 years; 3 = older than 6 years.
** ‘fl�ee variables were dichotomized (1 = risk; 0 = no risk) and combined to form a unit-weighted risk index of prior treatment failure
(one point each): (I) greater than 6 months between first treatment and seizure control; (2) any anticonvulsant medication stopped; (3)
episode of anticonvulsant intoxication.
ft I = no seizures in >1 year; 2 = any seizures in last year.
:11: I = excellent through 5 = poor.
§� 0 = no systemic or behavioral adverse effects; I = any adverse effects.

It II0 = none or antiepileptic monotherapy; I = polytherapy.

TABLE. Descriptive Statistics for Risk Factor and Outcome Measures

ARTICLES 473

Behavioral/Emotional. The Achenbach Child Behavior Check-
list26 was administered to the parent, and summary scores

applicable across age and gender were used to assess ongoing
behavioral and emotional problems. Three broad-band factors
used included externalizing, internalizing, and somatic corn-
plaints. Support for the psychometric soundness of these
factors is provided by Achenbach and Edelbrock� and
Bund et al.�

Family Attitudes. A parent questionnaire was used to examine
negative attitudes toward the child’s epilepsy: the parent’s fears

about epilepsy, knowledge of the condition, precautions for and
management of seizures, and perception of the effect of the child’s
epilepsy on the family’s functioning and the child’s emotional
status. Higher scores indicate more negative attitudes and fears.
Of particular interest were the parent’s perceived competence to
manage the child’s condition, restriction of the child from nonnal
activities, avoidance of disciplining the child for fear of causing
seizures, and the family’s view of the child’s epilepsy as interfer-
ing with the family’s activities.

Data Analysis and Modeling Strategies

Using the EQS statistical software pmgram,� latent variable
confirmatory factor analysis (CFA) was used to determine the
psychometric adequacy of the hypothesized model. This analysis
was followed by a test of the longitudinal structural model. The
SEM portion of the analysis tests associations among baseline
predictors and the hypothesized across-time effects. All within-
time associations among baseline measures and separately those
among outcome measures were left intact. Across-time associa-
tions were replaced with unidirectional regression or “causal”
paths. The fit of the model was evaluated using several criteria,
inducting the comparative fit index (CR), a P value, and the ratio
of � to degrees of freedom (dft�#{176}’�’

Descriptive statistics for baseline and outcome variables are
given in the Table. The right-hand column presents point-biserial
correlations of each variable with gender. There were no signifi-
cant differences between boys and girls, so they were combined in
all analyses.
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Attrition

The 88 subjects completing the study represented 45% of 157
subjects who entered. The baseline characteristics of the subjects
completing follow-up psychometric testing were compared to
those of the entire group. Subjects who failed to complete the
follow-up testing were more likely to be on welfare, scored higher
on one subscale of the behavior questionnaire, and were less likely
to have failed previous anticonvulsant therapy. These limited
differences indicate that there was little bias resulting from attri-
tion. In addition, we repeated our CFA using baseline data from

all 157 subjects, and found the factor structure and loadings to be
virtually identical to those for the subset of subjects completing

the study.

RESULTS

The final model included baseline factors for
Sociocultural Risk, Seizure Risk, and Behavior
Problems and outcome factors for Medical/Seizure
Problems, Parent’s Negative Attitudes Toward Epi-
lepsy, and Behavior Problems. In addition, two mea-
sured variables, IQ and life events, were included as
baseline predictors.

In a preliminary model, we included measures of
cognitive functioning at both baseline and outcome
assessments, with particular interest in detecting
subjects whose cOgnitive function deteriorated.
However, given the brief developmental period be-
tween assessments and the stability of cognitive
functioning, the correlation between IQ at baseline
and IQ at outcome was nearly perfect (r = .96). No
subject experienced clinically significant declines in
IQ over the course of the study. Thus, IQ was not
included as an outcome measure. We retained IQ at
baseline to assess its unique contribution in predict-
ing outcomes and to control for the important
interactions of IQ with other baseline measures.

Results of the CFA

Figure 1 depicts the results of the CFA model.
Confirmatory factor analysis differs from explor-
atory factor analysis in that the measured variables
are constrained to load on a single factor and are not
allowed to cross-load on any other factor. The result-
ant parameter estimates reflect the strength of an
item as an indicator of the factor. In the figure, the

large circles represent hypothesized latent factors
and the rectangles are the measured variables. Num-
bers on the lines going from the latent factors to
measured variables are the standardized parameter
loadings. Numbers in the small cirdes represent the
residual variances, ie, the proportion of total vari-
ance of the measure not explained by the common
factor. The fit of the CFA model was adequate ac-
cording to several criteria. x� (204, N = 88) = 309.55,
P < .001, �/df= 1.52. The CR indicated that 81.3% of
the covariation in the sample data could be ac-
counted for by the hypothesized model. The signifi-
cant P value indicated that alternative models could
not be ruled out. As depicted, factor loadings for the
latent constructs were all significant and moderately
large, indicating that the latent constructs were
psychometrically sound and statistically reliable.

SEM Analyses

Next we conducted the SEM portion of our anal-
yses. Across-time covariances between latent factors
and the two measured variables (IQ and LES) were
replaced by unidirectional paths indicating regres-
sion over time. Figure 2 depicts the final structural
model and includes only significant paths and asso-
ciations. The SEM includes only hypothesized con-
struct-construct paths from baseline to outcome, al-
though several other nonstandard paths (effects
other than those hypothesized) could be included in
the model and might improve the overall model fit.
As with any model, numerous effects could be added
to achieve a final well-fitting model. However, the
small sample size and the potential of chance find-
ings preclude extensive model modification.32 Thus,
we added only a few theoretically meaningful non-
standard effects. The fit of the final SEM was ade-
quate: x2 (202, N = 88) = 261.9, CR = 0.894, P = .003.
The �/df ratio of 1.3 indicates an almost perfect fit,
and the CR indicates that nearly 90% of the sample
variability was accounted for by the hypothetical
model.

Among the main research hypotheses, Seizure
Risk increased the outcome Medical Problems. In-

Fig. 1. Confirmatory factor analysis
model. Large circles are factors; red-
angles are measured variables. Num-
bers on arrows represent standard-
ized loadings indicating the con-
tribution that the measured variable
makes to the factor. The potential
range of loadings is from -I to 1,
with 0 indicating no relation. Num-
bers in the small cirdes represent

residual variances and reflect as-

sessment-specific variability not ex-
plained by the factor. All loadings are
significant at P < .01 except for ad-
verse treatment responses and cur-
rent medications, which both loaded
on Medical Problems at P < .05.
CHLA, Childrens Hospital Los An-

geles.
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Fig. 2. Path diagram from structural equation model, showing
intake factors and freestanding variables on the left and outcome
factors on the right. Statistically significant paths are induded in
the figure as solid lines. Numbers on lines represent partial stan-
dardized regression coefficients, representing the unique contri-
bution of the predictor to the outcome. The possible range of
standardized regression coefficients is -1 to 1. The dotted line
between Childrens Hospital Los Angeles (CHLA) Behavior
Assessment and Seizure Risk represents a path that approaches
statistical significance (P = .06). Numbers in small circles are
residual variances, which capture variability in outcome not ex-
plained by the model. *1) < .05; **� < .01; ***� < � LES, Life
Events Scale.

creased LES decreased Medical Problems. Both So-
ciocultural Risk and Behavior Problems at baseline
increased Parent’s Negative Attitudes. The influence
of Sociocultural Risk on Parent’s Negative Attitudes
was substantially greater than that of Behavior Prob-
lems. Behavior Problems were moderately stable
over the duration of the study (standardized regres-
sion coefficient (13) = .54, P < .001).

Several significant within-time associations at
baseline are worth noting. Although these associa-
tions were cross-sectional, their statistical interaction
and conceptual overlap may reduce some of the lon-
gitudinal effects obtained in the path model. Signif-
icant associations were obtained between the follow-
ing: Life Events and Sociocultural Risk (r = -.24,
P < .05), Life Events and CHLA Behavior Problems
(r = .33, P < .01), Life Events and IQ (r = .28, P < .05),
IQ and Sociocultural Risk (r = -.40, P < .001), and IQ
and CHLA Behavior Problems (r = -.26, P < .05).
Sociocultural Risk was moderately and significantly
negatively associated with Seizure Risk (r = -.43, P <

.001). A marginal association was obtained between
Seizure Risk and CHLA Behavior Problems (r = .22,
P < .06). None of the residual disturbances (reflecting
variances after prediction) among the outcome
factors were significantly associated.

DISCUSSION

We began this study with the assumption that by
collecting medical, demographic, and behavioral

data, we would be able to identify those children
with epilepsy who are at a higher risk of poor med-
ical outcome and psychosocial function. The intent
was to use this information for interventions aimed
at reducing psychosocial morbidity in the highest-

risk individuals and families. We hypothesized that
whereas medical factors such as seizure history
would be strong predictors of medical outcome, so-
ciocultural factors and preexisting behavioral prob-
lems would provide additional information to pre-
dict adverse behavioral and attitudinal outcomes.
We also hypothesized that cognitive functioning
would influence medical and behavioral outcomes.

Overall, most of the research hypotheses were sup-
ported by the data, with a few significant exceptions.
Seizure history, particularly age at onset, past treat-
ment failures, and duration of epilepsy before the
first visit were strong predictors of ongoing difficul-
ties with both seizure control and general health
status. Thus, the severity (and controllability) of the
seizure disorder remained fairly stable over the ob-
servation period. However, other factors influenced
medical and psychosocial outcomes when control-
ling for seizure risk, and it is to these effects that we
turn our attention.

Sociocultural Risk, a measure incorporating sev-
era! individual aspects of family acculturation (or
lack thereof), was associated with ongoing parental
fears and negative attitudes toward the child’s epi-
!epsy. Furthermore, parental attitudes were largely
independent of both seizure severity at enrollment
and seizure control at outcome. Good seizure control
with few accompanying medical problems did not
appear to reduce parental anxiety. We speculate that
when the child’s seizures were controlled, and there-
fore not recently witnessed by the family, the parents
remained fearful and uncertain of their abifity to
cope with a seizure, whereas parents who had more
experience dealing with ongoing seizures were more
confident and had fewer inappropriate fears. It
should be noted that throughout the study, there was
ongoing effort to educate parents regarding seizure
management. Despite this, inappropriate and exag-
gerated fears of the child’s seizures and excessively
protective attitudes were relatively common, partic-
ularly among less acculturated, poorly educated par-
ents. These very strong cultural influences must be
taken into account in future investigations of the

effects of epilepsy upon family functioning and qua!-
ity of life and are essential to designing effective
intervention programs.

Behavioral problems were relatively stable over
the course of the study: children perceived to have
problems with activity, conduct, or attention span at
the beginning of the study were likely to have be-
havioral problems at outcome. However, children
with more severe seizures, or worse seizure control
at outcome, did not have more behavioral difficul-
ties. Contrary to our expectations, IQ did not directly
influence behavior problems at outcome, although
the moderate and significant relation between IQ
and behavior problems at the initial evaluation may
obscure any across-time effects.

Stressful life events were hypothesized to have a
negative influence on seizure control, parental atti-
hides, and child behavior. However, although a
higher life events score was associated with more
behavior problems at baseline, it did not influence
negative parental attitudes. Higher life events scores
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were a significant factor in better medical outcome.
This may partially reflect differences in recall of life
events, as there was substantially greater reporting
of life events by more acculturated participants.

Comparison of This Study With Other Investigations

Other investigators have examined risk factors
predicting psychiatric or psychosocial dysfunction in
subjects with epilepsy or their families. The majority
of studies were cross-sectional, correlating various
medical and social variables with maladjustment.

Hoare and Kerley� studied a group of epileptic
children and their families in an attempt to identify
factors associated with psychological disturbance in
the child and maternal fears about epilepsy, as a first
step in developing a program to treat the psychoso-
cia! problems of children with epilepsy and their
families. Their study and the present study share
several goals, but the study designs and measures
used differ substantially, thus limiting direct com-
parison of the results. Hoane and Kerley’s study was
cross-sectional, whereas ours is longitudinal. They
included severely retarded and multiply handi-
capped children, whom we excluded. Thus, our sam-
pie was more homogeneous medically, but more
heterogeneous with respect to sociocultural factors.
Assessments varied between the studies, although
there was substantial conceptual overlap. Hoare and
Kerley found a correlation between psychologic dis-
turbances in the children and early onset and high
seizure frequency, but no association with seizure
type. Children from families of lower socioeconomic
status had higher rates of psychologic disturbances,
and the mothers had more negative attitudes. We
also found that sociocultural factors were the major
determinants of negative parental attitudes toward
epilepsy. Consistent with our findings, Hoare and
Kenley did not observe an association between psy-
chosocial morbidity and lower cognitive function.

Austin et ai�” used a cross-sectional design to exam-
ine 127 children with epilepsy to determine predictors
of behavior problems. Potential predictors in their re-
gression model induded demographic, seizure, and
family variables. Overall, family variables were found
to be significant predictors of behavior problems, with
additional predictive variance shared with seizure fre-
quency, but not with type or etiology of seizures.

Many studies have focused on the psychosocial
difficulties of epileptic adults. In a cross-sectional
study of psychosocial correlates of psychopathology
in 102 adult epileptics admitted to an epilepsy center
for seizure monitoring, Hermann et al35 found that
current stressful life events were an important pre-
dictor of psychopathology. This differs from our
finding that life events were not a predictor of either
behavior problems or adverse parental attitudes.

Camfield et aP’1 studied the social outcomes of
children and adolescents with epilepsy in Nova
Scotia, Canada. Subjects were contacted 30 to 184
months (mean of 7 years) after the initial diagnosis of
epilepsy. Medical factors related to seizures and sei-
zune control did not adequately explain the adverse
social outcomes. Measures of sociocultural status
and family functioning were not included, and the

authors noted that further explanation of social out-
come may rest upon these factors. Our data support
this line of inquiry.

Possible Biases: The Effect of Referral Patterns

One important point about referral patterns must

be made, as it may affect our understanding of the
influence of sociocultural and economic factors upon

outcome: there appear to be differences in referral
patterns (and thus in enrollment) of subjects of var-
ious sociocultural and economic backgrounds. More
acculturated, higher-income families were generally

referred by pediatricians on other neurologists after a
period of treatment of seizures. Prior treatments
were often unsuccessful or had produced unaccept-
able side effects. Some of these secondary referrals
probably were made because the primary physician
perceived the family to be “difficult” or to have
ongoing questions and doubts about the prescribed
treatment. Less acculturated, lower-income families
more often presented to the emergency room at
CHLA after a first or second seizure and were re-
ferred directly to our Seizure Clinic without prior
treatment. Thus, the effects of severity of the seizure
disorder upon family attitudes may be confounded
by the more powerful effects of acculturation and

differences in referral patterns.

Limitations

Several limitations are associated with this study.
Because of the small sample and large numbers of
estimated parameters, the results must be inter-

preted with caution. A necessary step is to cross-
validate these findings with comparable clinical sam-
pies. The power to detect significant effects is
considerably diminished with small samples, and in
our case, statistical relations of a large magnitude
were required to achieve significance. The latter con-
cern underscores the importance of distinguishing
statistical from practical significance when evaluat-
ing these results. Second, our analyses were re-
stricted to a specffic set of psychosocial, behavioral,
attitudinal, and medical measures, and other unex-
plored variables may enhance the overall predictive
capability of our model. Some important factors that
may influence medical and psychosocial outcomes
among epileptic children include: medical complica-
tions unrelated to seizures (eg, birth problems, neu-
rologic abnormalities, other chronic illnesses), a
wider definition of family functioning, and greater
elucidation of social functioning such as school
achievement, interpersonal skills, and emotional
development.

An additional limitation is that over half of the sub-
jects originally enrolled in the project dropped out.
Although there were few, if any, significant demo-
graphic, medical, or behavioral differences on baseline
measures between subjects who completed the study
and dropouts, we cannot eliminate the possibility that
their outcomes were substantially different. Patients
change their source of care for a variety of reasons.
Geographic mobility is high in southern California.
However, dropouts may have left our clinic because
they were doing poorly clinically, were unsatisfied
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with our care, or were very anxious and continued to
seek other treatment or opinions.

Speculation and Future Directions

Overall, this study supported the hypothesized
importance of sociocultural and behavioral factors in
the functional outcome of ChildhOOd epilepsy. We
speculate that a similar pattern of effects may apply
to other chronic childhood illnesses. We encourage
further longitudinal studies that assess the impact of
psychosocial and behavioral risks on medical and
behavioral outcomes in epileptic children. As nega-
tive parental attitudes toward epilepsy were much
more dependent upon sociocultural factors than
upon seizure history, ongoing medical problems, or
family stress, interventions to alter these attitudes
must be culturally appropriate. if the effect of epi-
lepsy on the family is to be understood adequately,
studies of the quality of life of the child and family
must include appropriate measures of the sociocul-
tural background and beliefs.

ACKNOWLEDGMENTS

Supported by a grant from The Robert Wood Johnson Founda-
tion. The authors thank John Chavez, PhD; Betty Mendoza; and
Bianca Guzman, MA; for their participation in early phases of this
project. We are grateful for the encouragement and assistance of
S. Robert Snodgrass, MD.

REFERENCES

1. Pond DA, Bidwell BH. A survey of epilepsy in fourteen general
practices: II. social and psychological aspects. Epilepsia. 1960;I:285-299

2. Pond DA. Epidemiology of the psychiatric disorders in epilepsy. In:

Reynolds al, Trimble MR. eds. Epilepsy and Psychiatry. Edinburgh:

Churchill Livingstone; 1981:27-32
3. Rutter M, Graham P, Yule W. A neuropsychiatric study in childhood.

London: Spastics International Medical Publications; 1970

4. Stores C. Problems of learning and behavior in children with epilepsy.
In: Reynolds EH, Trimble MR. eds. Epilepsy and Psychiatry. Edinburgh:

Churchill Uvingstone; 1981:33-48
5. Stores G, Piran N. Dependency of different types of children with

epilepsy. Psycho, Med. 19788:441-445

6. Long CB, Moore JR. Parental expectations for their epileptic children.
I Child Psycho! Psychiat. 197920:299-312

7. Hartlage LC, Green JB. The relation of parental attitudes to academic
and social achievement in epileptic children. Epilepsia. 1972;13:21-26

8. Holdsworth L, Whitmore K. A study of children with epilepsy attend-

tag ordinary schools: I. seizure patterns, progress, and behavior in

school. Dev Med Child Neurol. 1974;16:746-758

9. Mitchell WG, Lee H, Chavez JM, Guzman BL Academic underachieve-
ment in children with epilepsy. I Child Neurol. 19916:65-fl

10. Hodgman CH, McAnarney ER, Myers GJ, et aL Emotional complica-
tions of adolescent grand mal epilepsy. I Pediatr. 197995:309-312

11. Holmes Thi, Rahe RH. The social readjustment rating scale. JPsychosom

Res. 1967;11:213-218
12. Dimond M. Social support and adaptation to chronic illness: the case of

maintenance hemodialysis. Research in Nursing and Health. 19792:

101-108

13. Kaplan BH, Cassel JC, Gore S. Social support and health. Medical Care.

1977;15(suppl):47-58

14. Jacobs TJ, Charles E. Life events and the occurrence of cancer in chil-

dren. Psychosom Med. 1980;42:11-24

15. Aagaard J, Husfeldt P, Husfeldt V. Social factors and life events as

predictors for children’s health. A one year prospective study within a

general practice. Ada Paediatr Scam! 1983;72275-281

16. Schor EL Use ofhealth care services by children and diagnoses received

during presumably stressful life transitions. Pediatrics. 1986;77:834-841

17. Beautrais AL, Fergusson DM, Shannon FF. Life events and childhood

morbidity: a prospective study. Pediatrics. 1982;70:935-940

18. Rogler LH, Cortes DE, Malgady RG. Acculturation and mental health

status among Hispanics. Convergence and new directions for research.
Am Psychol. 199I;46:585-597

19. Hertzog C. On the utility of structural equation models for develop-
mental research. In Belies PB, Featherman DL, Lerner RM, eds. Life-span

Development and Behavior. Hillsdale, NJ: Lawrence Eribaum Associates;

1990:257-290

20. Morris RJ, Bergan JR, Fulginiti N. StrUctUral equation modeling in
dinical assessment research with children. J Consult Clin Psychol. 1991;

59:371-379

21. Kaufman AS, Kaufman NL. Clinical Evaluation ofYoung Children With the

MCCarthy Scales. New Yorlc Grune & Stratton; 1977

22. Wechsler D. Manual for the Wechsler Intelligence Scale for Children. Re-

vised. New Yoric Psychological Corp; 1974

23. Wechsler D. Escala de Intdigencia Pare Nines. New Yoric Psychological

Corp; 1983
24. Mitchell WG, Chavez JM. Carbamazepine versus phenobarbital for

partial onset seizures in children. Epilepsia. 198728:%-60

25. Coddington RD. The significance of life events as etiologic factors in the

diseases of children. II. a study of a normal population. JPsychosom Res.

1972;16:205-213

26. Achenbach TM. The child behavior profile. I Consult Clin Psychol. 1978;

46:478-481
27. Achenbach TM, Edeibrock C. Manual for the Child Behavior Checklist and

Revised Child Behavior Profile. Burlington, VT: University of Vermont;
1983

28. Bund SA, Jones 1, LeBuffe PA, O’Malley D, Shade DB, Wright A.

Construct validity ofthe child behavior checklist: Effects ofitem overlap

on second-order factor structure. Psychological Assessment. 1992;4:

113-1 16

29. Bentler PM. EQS Structural Equations Program Manual. Los Angeles:

BMDP Statistical Software; 1989
30. Bentler PM, Bonett DC. Significance tests and goodness of fit in the

analysis of covariance structures. Psycho! Bull. 198088:588-606

31. Bentler PM. Comparative Fit Indexes in structural models Psychol Bull.

1990;107:238-246

32. MacCallum RC, Roznowski M, Necowitz LB. Model modifications in

covariance structure analysis: the problem of capitalization on chance.
Psychol Bull. 1992;111:490-504

33. Hoare P, Kerley S. Psychosocial adjustment of children with chronic
epilepsy and their families. Day Med Child Neurol. 19913&201-215

34. AustinjK, RisingerMW, Beckeft LA. Correlates ofbehavior problems in

children with epilepsy. Epilepsia. 199233:1115-1122

35. Hermann BP, Whitman 5, Wyler AR, Anton MT, Vanderzwagg R.
Psychosocial predictors of psychopathology in epilepsy. Br I Psychiatr.

1990;156:98-105

36. Camfield C, Camfield P. Smith B, Gordon K, Dooley J. Biologic factors
as predictors of social outcome of epilepsy in intellectually normal

children. A population-based study. I Pediatr. 1993;122:869-873

 at Weill Med College Cornell University on September 2, 2014pediatrics.aappublications.orgDownloaded from 

http://pediatrics.aappublications.org/


 1994;94;471Pediatrics
Wendy G. Mitchell, Lawrence M. Scheier and Sherryl A. Baker
Developmental Risk Factor Model Using Longitudinal Data

Psychosocial, Behavioral, and Medical Outcomes in Children with Epilepsy: A
 
 

 Services
Updated Information &

 http://pediatrics.aappublications.org/content/94/4/471
including high resolution figures, can be found at:

Citations
 http://pediatrics.aappublications.org/content/94/4/471#related-urls

This article has been cited by 1 HighWire-hosted articles:

Permissions & Licensing

 http://pediatrics.aappublications.org/site/misc/Permissions.xhtml
or in its entirety can be found online at: 
Information about reproducing this article in parts (figures, tables)

 Reprints
 http://pediatrics.aappublications.org/site/misc/reprints.xhtml

Information about ordering reprints can be found online:

Online ISSN: 1098-4275.
Copyright © 1994 by the American Academy of Pediatrics. All rights reserved. Print ISSN: 0031-4005. 
American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk Grove Village, Illinois, 60007.
has been published continuously since 1948. PEDIATRICS is owned, published, and trademarked by the 
PEDIATRICS is the official journal of the American Academy of Pediatrics. A monthly publication, it

 at Weill Med College Cornell University on September 2, 2014pediatrics.aappublications.orgDownloaded from 

http://pediatrics.aappublications.org/content/94/4/471
http://pediatrics.aappublications.org/content/94/4/471#related-urls
http://pediatrics.aappublications.org/site/misc/Permissions.xhtml
http://pediatrics.aappublications.org/site/misc/reprints.xhtml
http://pediatrics.aappublications.org/



