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The Association Between Childhood Seizures
and Later Childhood Emotional and Behavioral
Problems: Findings From a Nationally
Representative Birth Cohort
Symon M. Kariuki, MSc, Charles R.J.C. Newton, MD, Martin J. Prince, MD,
and Jayati Das-Munshi, PhD
ABSTRACT

Objectives: Emotional/behavioral disorders are often comorbid with childhood epilepsy, but both may be predicted by so-
cial disadvantage and fetal risk indicators (FRIs). We used data from a British birth cohort, to assess the association of ep-
ilepsy, single unprovoked seizures, and febrile seizures with the later development of emotional/behavioral problems.

Methods:A total of 17,416 children in the 1958 British birth cohort were followed up until age 16 years. Logistic and mod-
ified Poisson regression models were used to determine a) the association of social disadvantage at birth and FRI with ep-
ilepsy, single unprovoked seizures, and febrile seizures at 7 years, and emotional/behavioral disorders in later childhood, and
(ii) the association of childhood seizures by age 7 years with emotional/behavioral disorders in later childhood, after ac-
counting for social disadvantage and FRI.

Results: Higher scores on FRI and social disadvantage were associated with emotional/behavioral problems at 7, 11, and
16 years, but not with seizure disorders at age 7 years. Epilepsy was associated with emotional/behavioral problems at
7 years (odds ratio [OR] = 2.50, 95% confidence interval [CI] = 1.29–4.84), 11 years (OR = 2.00, 95% CI = 1.04–3.81),
and 16 years (OR = 5.47, 95% CI = 1.65–18.08), whereas single unprovoked seizures were associated with emotional/
behavioral problems at 16 years (OR = 1.44, 95% CI = 1.02–2.01), after adjustment for FRI and social disadvantage. Febrile
convulsions were not associated with increased risk for emotional/behavioral problems.

Conclusions: Emotional/behavioral problems in children are related to an earlier diagnosis of epilepsy and single unpro-
voked seizures after accounting for social disadvantage and FRI, whereas febrile convulsions are not associated with
emotional/behavioral problems.

Keywords: emotional and behavioral problems, children, British birth cohort, epilepsy/single seizures/febrile seizures, fetal
risk indicators, social disadvantage.
CI = confidence interval, ESDE = Economic and Social Data Service,
EUL = end-user licence, FRI = fetal risk indicators,NCDS =National
Child and Development Study,OR = odds ratio
INTRODUCTION

Epilepsy is one of the most common neurologic dis-
order of childhood (1), known to have significant ad-

verse effects on child development and quality of life (2).
A higher prevalence of childhood emotional/behavioral
problems, including depression, anxiety, and conduct prob-
lems, has been observed in children with epilepsy (3). The
higher prevalence of such outcomes may be directly related
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Seizures and Emotional/Behavioral Problems
Also, there may be shared risk factors, for example,
genetic susceptibility for both conditions, underlying
neurologic impairments, and pregnancy-related factors
and social disadvantage. Pregnancy-related factors such
as prematurity and low birth weight, preeclampsia, and
smoking during pregnancy affect fetal health and devel-
opment (6). Last, social disadvantage may be associated
with the development of both epilepsy and childhood
emotional/behavioral problems (7,8). Therefore, research
examining the association between childhood seizures and
emotional/behavioral problems, adjusting for social disad-
vantage, is required to clarify the association between the
two conditions.

Febrile seizures, a common condition in childhood, are
frequently characterized as benign with a relatively favor-
able prognosis in childhood (9). There are few data onmen-
tal health outcomes after febrile seizures (10). Previous
studies on the associations between febrile seizures and
mental health outcomes in children have been based on
clinical samples, which are not representative and may rep-
resent children with greater morbidity (10). Single unpro-
voked seizures seem to have a favorable behavioral or
cognitive outcome (11), although there is an increased
long-term risk of epilepsy (12).

Previous research in this field has been limited by the
use of cross-sectional data (through which the direction of
associations cannot be established) (13) and reliance on
clinically defined populations (which may be unrepresen-
tative, with more psychiatric comorbidity and poorer prog-
nosis). Given these limitations of previous work, using
nationally representative cohort data and structured validated
scales to determine childhood psychopathology, we sought
to establish the following:

1. The independent associations of fetal risk indicators and
social disadvantage at birth with the development of sei-
zure disorders at 7 years and with childhood emotional/
behavioral problems at 7, 11, and 16 years

2. The association of epilepsy, febrile convulsions, and sin-
gle unprovoked seizures by age 7 years with the devel-
opment of childhood emotional/behavioral problems at
age 7, 11, and 16 years, after adjusting for fetal risk indi-
cators and social disadvantage at birth

We hypothesized that children born into relative so-
cial disadvantage or who had experienced greater fetal risk
would be more likely to experience seizure disorders as
well as childhood emotional/behavioral problems, at later
time points in childhood. Second, we hypothesized that
children with a confirmed seizure would be more likely
to experience emotional/behavioral problems, and that this
elevated emotional/behavioral comorbidity would persist
despite adjustment for social disadvantage and fetal risk
indicators.
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METHODS AND MATERIALS

Study Population
The analysis was based on a cohort of 17,416 babies who participated in
the National Child Development Study (NCDS), out of 18,558 eligible
children born in England, Scotland, and Wales in the first week of March
1958 (14). We used information collected from parents at birth (baseline
survey; 1958) and from parents and teachers at 7 years of age (first sweep;
1965), 11 years (second sweep; 1969), and 16 years (third sweep; 1974).

Determination of Seizure Disorders
A question about a history of seizures was asked at each sweep of the
NCDS. A positive response to this screening question at 7 years was used
to select case notes from family doctors who attended these children to de-
termine if they had epilepsy or febrile convulsions. Epilepsy was defined
as a history of two unprovoked seizures (15). Febrile convulsions were
defined as associated with a febrile illness or fever, without evidence of in-
tracranial infection in children 3 months to 5 years (16). Seizures that did
not fulfill the criteria for epilepsy were classified as “single nonfebrile sei-
zures.” Definitions for seizures are based on International League Against
Epilepsy recommendations (17).

Social Disadvantage
Social disadvantage was measured by four questions regarding parental oc-
cupational social class, housing tenure, single-mother family, and financial
difficulties. Occupational social class was available at all sweeps, whereas
data on financial difficulties and tenure were available for ages 7, 11, and
16 years. Single-mother status was defined as mothers raising children as
single parents; this variable was included as a measure for social disadvan-
tage because it may be associated with adverse child health outcomes (18).
Occupational social class was classified as a binary variable comprising So-
cial Class IVand Social Class V (manual), versus Social Classes I, II, and III
(nonmanual). Housing tenure was categorized into rented/council housing
versus owner-occupied homes. Financial difficulties were determined from
a question about parental financial ability (“Have you ever experienced fi-
nancial difficulty?”), with the answer dichotomized into a “Yes” or “No” re-
sponse. Each social disadvantage indicator was investigated separately, and
then a combined variable generated as a summated score of the number of
indicators positive in one individual ranging from zero to four. This ap-
proach assigned equal weights to each social disadvantage indicator; a sim-
ilar approach has previously been applied as a measure for cumulative
social disadvantage in other work on child health (19). The Φ coefficients
between the social disadvantage indicators were significantly positively
correlated, supporting our decision to generate aggregated scores.

Fetal Risk Indicators
Pregnancy-related data were derived from family doctor medical notes
about the delivery of the child. Prematurity was defined as a delivery before
259 days (20). Low birth weight was defined as less than 2500 grams, re-
gardless of gestation (21). Preeclampsia was assessed as present in mothers
who experienced symptoms or signs of high blood pressure, toxemia, or
proteinuria, or who had received treatment of eclampsia (22). Mothers were
asked if they smoked during pregnancy and responses encoded as “Yes” or
“No.” Each fetal risk indicator was investigated separately, and then a com-
bined variable generated as a summated score of the number of positive in-
dicators, ranging from zero to four, this was an ad hoc approach designed to
assess the cumulative impact of fetal risk indicators on epilepsy.

Childhood Emotional/Behavioral Problems
Emotional/behavioral problems in childhood are often usefully divided into
internalizing disorders (symptoms of depression, anxiety, and social with-
drawal) and externalizing problems (disruptive behaviors, including hyper-
activity and conduct problems). This conceptual framework was applied in
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the NCDS, with different age-appropriate tools used to assess emotional/
behavioral problems at ages 7 and 11 years (the Bristol Social Adjustment
Guide) (23,24), and at 16 years (the Rutter Scale-B) (25). Both assessments
were administered to the children's teachers.

TheBristol Social Adjustment Guide assesses 12 syndromes, fromwhich
scales for internalizing disorder (unforthcomingness, withdrawal, depression,
miscellaneous symptoms for internalizing problems, and nervous symptoms)
and externalizing disorders (hostility toward adults, hostility toward children,
“writing-off” children and adults, anxiety for acceptance by children and
adults, restlessness, and inconsequential behavior) were derived (23).

The teacher version of the Rutter-B scales at age 16 years assessed 18
items. An internalizing problem scale was derived from five items, which
were as follows: worries, solitary, miserable, fearful, and fussy (26). An exter-
nalizing problem scale was derived by summing reports of restlessness, fidg-
ety, destructiveness, fights, not liked by others, irritable, twitches/mannerisms/
tics, sucks thumbs, bites nails, disobedient, poor concentration, lies, and
bullies (26). Cases were defined as scores in the top 13th percentile, whereas
noncases were those in the lower 87th percentile. This approach has been
used by others (27,28), with scores in the top 13% taken to represent children
deemed to be most “maladjusted” for either the externalizing or internalizing
problem scale (28). Associations were based on 13% of the summed scores
for all items because these indicate children with the greatest degree of psy-
chopathology, or caseness for internalizing and externalizing disorders
(27,28). The teacher-rated Rutter at age 16 years has been shown to have ad-
equate sensitivity, specificity, and reliability in epidemiologic samples (25).
TheBristol Social AdjustmentGuide has been shown to closely correlatewith
the Rutter (28), with good reliability at each of the sweeps it was used (27).

Statistical Analysis
All analyses were performed using STATA, version 11. Pearson χ2 test was
used to compare the boys and girls who participated at each stage of the
study. Multivariable logistic regression was used to determine the associa-
tion of social disadvantage at birth and fetal risk indicators with subsequent
childhood seizures, specifically epilepsy, febrile convulsions, and single
unprovoked seizures mutually adjusting for social disadvantage when fetal
risk indicators are the explanatory variables and vice versa. A similar ana-
lytical strategy was used to assess the association of social disadvantage
indicators and fetal risk indicators with childhood emotional/behavioral
problems (internalizing disorders, externalizing disorders, and all emotional/
behavioral disorders) at ages 7, 11, and 16 years. Finally, multivariable logis-
tic regression was used to determine the association of seizure disorders by
7 years and childhood emotional/behavioral disorders at 7, 11, and 16 years,
after adjusting for social disadvantage at birth, fetal risk indicators, and
sex. For continuous variables, tests for linearity and departure from line-
arity were assessed using likelihood ratio tests. Where there was evidence
of a departure from linearity, variables were assessed as categorical expo-
sures, with no assumptions of linearity made.

Themain analyses are based on cross-sectional assessments of emotional/
behavioral disorders at each stage and then for longitudinal incident cases at
each stage, whereby earlier cases were removed from the analyses. We re-
ported the effect sizes derived from the logistic regression as odds ratios
(ORs) and from themodified Poisson regressionmodels as incident risk ratios
(29) and their corresponding 95% confidence intervals (95% CIs). Signifi-
cance of association was assessed using Wald tests. We did not think it was
necessary to perform post hoc correction for multiple comparisons in our
study because a) our analyses was based on well-defined hypothesis, b) most
multiple tests account for overall inflated errors at the expense of or obscuring
well-defined clinical questions of interest, and c) these tests can increase the
likelihood of Type II error (30,31).

Ethical Statement
Permission to use the NCDS data for the purposes of secondary analysis
was granted according to end-user licence agreement number SN 5565,
upon a commitment to adhere to all ethical requirements on data usage,
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distribution, and safeguarding of participants' confidentiality. A “special
licence” for data held under “special conditions” (as specified in section 5
of the Economic and Social Data Service end-user licence) was needed to
access additional biomedical data.

RESULTS

Response Rates
Of the original sample of 18,558 children, 83%, 83%, and
79% participated in the first, second, and third surveys,
respectively (Fig. 1). Significantly more boys than girls
participated in the first survey (48.7% versus 46.4%,
p = .018), but not in the second (48.6% versus 46.9%,
p = .079) and third (48.5% versus 47.5%, p = .25; Table 1).

Social Disadvantage Indicators and
Perinatal Complications
Across the four sweeps, the percentage of parents who re-
ported manual occupational social class ranged from 41.4%
to 59.6% (Table 1), rented accommodation from 51.4% to
60.2%, and financial difficulty from 7.1% to 9.8% (Table 1).
Six hundred eighty-one mothers (3.9%) delivered when they
were single. During pregnancy, 5783 (33.2%) of 17,415
mothers smoked and 5268 (30.3%) of 17,415 had symp-
toms compatible with either preeclampsia and/or eclampsia.
There were 2773 (15.9%) of 17,415 premature deliveries
and 1909 (11.0%) of 17,415 babies with low birth weight.

There were no data on house tenure and financial diffi-
culty in Sweep 1, which was assumed to have been similar
with that collected at Sweep 2. The proportion without rented
accommodation had privately owned accommodation.

Seizure Disorders
Nine hundred eighty-three (2.2%) of 15,425 children were
reported as having had seizures or convulsions at the first
sweep at 7 years. Of these 983 with seizures, 65 (6.6%)
were classified as having epilepsy, whereas 244 (24.8%)
had a history suggestive of febrile convulsions. The remain-
der had single unprovoked seizures not classified as either
epilepsy or febrile seizures. Based on the 15,425 children
in the first sweep, the overall prevalence of epilepsy, febrile
convulsions, and single unprovoked seizures was 0.4%
(95% CI = 0.3%–0.5%), 1.6% (95% CI = 1.4%–1.8%),
and 4.4% (95% CI = 4.3%–4.5%), respectively.

Emotional/Behavioral Disorders
Overall, emotional/behavioral disorders were present in 4121
(26.7%) of 15,425 at 7 years, 3688 (24.1%) of 15,336 at
11 years, and 3105 (26.8%) of 11,572 at 16 years.

Internalizing disorders were present in 2676 (17.3%) of
15,425 at 7 years, 2354 (15.3%) of 15,336 at 11 years, and
1666 (14.3%) of 11,572 at 16 years. Externalizing disorders
in the clinical range were present in 2190 (14.2%) of
15,425 at 7 years, 2072 (13.5%) of 15,336 at 11 years,
and 2010 (17.4%) of 11,572 at 16 years.
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FIGURE 1. Derivation of study sample. There was relatively minimal attrition across the sweeps and most was due to emigration,
nonresponse, and deaths.

Seizures and Emotional/Behavioral Problems
Association of Social Disadvantage and
Perinatal Complications With Seizures and
Emotional/Behavioral Disorders
Summed scores of social disadvantage or fetal risk indica-
tors were associated neither with epilepsy nor febrile con-
vulsions (Table 2). However, there was some evidence to
support an association between mothers reporting financial
difficulties and single unprovoked seizures at age 7 years,
with a similar but nonsignificant trend for epilepsy at age
7 years (Table 2). Similarly, there was a sizeable but nonsig-
nificant trend indicative of children with low birth weight
being more likely to experience single unprovoked seizures
or epilepsy by the age of 7 years (Table 2).
TABLE 1. Distribution of Sex and Social Disadvantage Indi

Exposure Variables

At Birth

N n (%) N

Male sex 17,415 8411 (48.3) 15,425

Manual social class 17,415 10,371 (59.6) 15,425

Council/rented accommodation 17,415 8958 (51.4) 15,425

Financial difficulties 17,415 1102 (6.3) 15,425

Single parent (mother) 17,415 681 (3.9)
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Each additional 1-unit increase in the summed score
for social disadvantage was associated with emotional/
behavioral disorders at age 7 years (OR = 1.27, 95% CI =
1.21–1.34), 11 years (OR = 1.28, 95% CI = 1.22–1.34),
and 16 years (OR = 1.20, 95% CI = 1.12–1.29, all
p < .001[trend]), after adjusting for fetal risk indicators
(Table 3). Other associations of social disadvantage with
behavioral disorders are displayed in Table 3. For each
additional fetal risk indicator, ORs for the association
with emotional/behavioral disorders were also elevated (at
age 7 years: OR = 1.09, 95% CI = 1.04–1.14, p = .009
[trend]; at age 11 years: OR = 1.11, 95% CI = 1.05–1.16,
p = .010 [trend]; and at age 16 years: OR = 1.07, 95%
cators Across the Sweeps

At 7 y At 11 y At 16 y

n (%) N n (%) N n (%)

7508 (48.7) 15,336 7450 (48.5) 14,654 7107 (48.5)

8688 (56.3) 15,336 7785 (50.7) 14,654 6064 (41.4)

8958 (58.1) 15,336 9016 (58.7) 14,654 8835 (60.2)

1102 (7.1) 15,336 1518 (9.8) 14,654 1198 (8.2)

— — —
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TABLE 2. The Association of Social Disadvantage at Birth and Fetal Risk Indicators With Febrile Convulsions and
Seizures at 7 Years

Explanatory Variables
Febrile Convulsions at 7 y
(n = 244), OR (95% CI)

Single Unprovoked Seizures
(n = 674), OR (95% CI)

Epilepsy at 7 y (n = 65),
OR (95% CI)

Social disadvantage indicatorsa

Manual social class 1.01 (0.73–1.39) 1.25 (0.94–1.67) 1.10 (0.58–2.09)

Council/rented accommodation 1.14 (0.86–1.51) 1.29 (0.96–1.54) 1.38 (0.79–2.41)

Financial difficulties 0.69 (0.38–1.29) 1.57 (1.09–2.27) 1.75 (0.80–3.88)

Single mother 0.68 (0.28–1.66) 0.54 (0.24–1.21) 0.48 (0.07–3.49)

Social disadvantage (summed) 1.03 (0.86–1.23) 1.16 (1.00–1.35) 1.30 (0.92–1.86)

Fetal risk indicatorsb

Smoking (mother) 1.10 (0.82–1.50) 0.97 (0.74–1.27) 0.87 (0.47–1.62)

Preeclampsia 1.23 (0.91–1.67) 0.91 (0.69–1.19) 1.17 (0.64–2.11)

Low birth weight 0.94 (0.56–1.58) 1.45 (0.99–2.11) 1.71 (0.77–3.81)

Prematurity 0.78 (0.49–1.23) 1.16 (0.82–1.64) 1.18 (0.55–2.52)

Fetal risk indicators score (summed) 1.08 (0.90–1.30) 1.06 (0.90–1.24) 1.17 (0.83–1.65)

OR = odds ratio; CI = confidence interval.

Bold font represents logistic regression models that were significant, that is, if the CI did not include the null value 1.
a Associations are adjusted for fetal risk indicators.
b Associations are adjusted for social disadvantage.

ORIGINAL ARTICLE
CI = 1.01–1.13, p = .027 [trend]), after controlling for
social disadvantage. Other specific pregnancy-related asso-
ciations with emotional/behavioral disorders are outlined
in Table 3.
Association of Seizure Disorders With
Emotional/Behavioral Disorders
Table 4 displays the relative odds of emotional/behavioral
disorders at ages 7, 11, and 16 years for children classified
as having epilepsy, single unprovoked seizures, and febrile
convulsions by the age of 7 years compared with those
without any of these conditions, after adjusting for social
disadvantage, fetal risk indicators, and sex. The most strik-
ing mental health associations were with epilepsy, with the
association with all emotional/behavioral problems being
significant at 16 years (OR = 5.47, 95% CI = 1.68–18.08).
Most of the excess risk of emotional/behavioral dis-
orders associated with epilepsy was accounted for by in-
ternalizing disorders. Similar association between mental
health problems and epilepsy has been reported in a previ-
ous study (32). Single unprovoked seizures were also sig-
nificantly associated with internalizing disorders at all
ages. Otherwise, no substantial or statistically significant
associations were observed between febrile convulsions
and any emotional/behavioral disorder outcomes (for de-
tails, see Table 4). Based on incident cases of emotional/
behavioral problems at each stage, none of the seizure
disorders significantly increased the risk for emotional/
Psychosomatic Medicine, V 78 • 620-628 624
behavioral problems (see Table S1, Supplemental Digital
Content 1, http://links.lww.com/PSYMED/A268, which
summarizes associations of seizure disorders with incident
cases of emotional/behavioral problems).
DISCUSSION
This study examined the risk for emotional/behavioral
problems in children after a history of epilepsy, febrile con-
vulsions, or single unprovoked seizures, adjusting for social
disadvantage and indicators of fetal risk. Social disadvan-
tage and fetal risk indicators consistently predicted the de-
velopment of emotional/behavioral disorders across all
ages studied, but not seizures in children. Epilepsy was as-
sociated with emotional/behavioral problems across all
ages studied, even after accounting for disadvantaged social
circumstances and fetal risk indicators.

Seizures and Emotional/Behavioral Disorders
Our findings support the hypothesis that epilepsy is a risk
factor for the development of emotional/behavioral prob-
lems in childhood, consistent with previous studies (33).
The increased prevalence of psychopathology may be re-
lated to the epilepsy or may be a consequence of psycho-
social disadvantage associated with having to live with
epilepsy (34). The risk of emotional/behavioral problems
after epilepsy was greater at 16 years than at 7 years, sug-
gesting an increasing risk over time possibly related to
accumulating brain damage, or the cumulative effects of
June 2016
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Seizures and Emotional/Behavioral Problems
living with the illness. Hormonal changes and maturation
during adolescence of brain regions and networks involved
in the neuropathology underlying epilepsy and in psychopa-
thology might also play a role in these findings. At the ages
of 11 and 16 years (1969 and 1974), a fifth of the children
with epilepsy in this cohort were in special schools (15), a
marker both of the cognitive impairment that may have
shared risk factors with epilepsy and the historical failure to
integrate such children within the mainstream. Most of the
childhood psychological ill health associated with epilepsy
was accounted for by an increased risk for internalizing dis-
orders, which is consistencewith findings in the literature (2).

Like previous studies (35,36), febrile convulsions in the
first 5 years of life were not associated with emotional or
behavioral problems. However, single unprovoked seizures
were associated with internalizing disorders at all ages and
emotional/behavioral disorders at 16 years. More research
is needed into underlying etiological mechanisms; it is pos-
sible that neurologic pathology or genetic susceptibility
may have predisposed children to seizures and emotional
problems (11), or, alternatively, single seizures may have
been associated with greater family disruption and child
distress leading to emotional problems.

Social Disadvantage and Fetal Risk
Indicators as Risk Factors for Seizures and
Emotional/Behavioral Disorders
A summed score of the social disadvantage variable was
not associated with an increased risk for seizures disorders
at 7 years, supporting an Icelandic case-control study (37),
but contrasting a prospective study in England (7). We did
find an association between financial difficulties and single
unprovoked seizures, and a strong but nonsignificant trend
toward such an association with epilepsy. Similarly, low birth
weight seemed to be associated with single unprovoked sei-
zures and possibly epilepsy; it is possible that the study was
not sufficiently powered to detect differences for these anal-
yses. A lack of association between fetal risk indicators and
seizures contrasts some earlier studies (38), but these studies
also did not account for social disadvantage. We examined
epilepsy at 7 years; however, social disadvantage and fetal
risk indicators may still be associated with the onset of epi-
lepsy in subsequent years.

Both social disadvantage and fetal risk indicators indepen-
dently increased the risk for emotional/behavioral problems,
suggesting, at least to some extent, separate mechanisms.
Prematurity and low birth weight are associated with neuro-
pathologies (38), whereas smoking may impair fetal blood
supply resulting in neurodevelopment disorders (39).

Strengths and Limitations of the Study
The strengths of this study are in the use of a large cohort
with minimal attrition in childhood surveys and the use
of structured and validated tools to assess psychological
Psychosomatic Medicine, V 78 • 620-628 627
morbidity. An additional advantage was in the use of med-
ical records to confirm the diagnosis of seizure disorders.
The associations discussed are based on cross-sectional
measures in each stage. The lower estimate of epilepsy is
probably because only one screening question for seizures
was used in the second survey of 1965. The lack of longitu-
dinal data for seizures may have affected findings of some
associations; for example, some cases of epilepsy may have
resolved at later time points or single unprovoked seizures
progressed into epilepsy. It cannot be known if the children
who did not participate in the study were possible cases of
either emotional/behavioral disorders or seizures. Despite a
large cohort of more than 17,000 children, some of the anal-
yses may have been underpowered. In addition, our mea-
sures for social disadvantage were relatively coarse and
may not have adequately captured the relevant aspects of
poverty-induced disadvantage. Like any observational study,
our analysis may have suffered from residual confounding
by genetic and nongenetic influences not investigated in this
study (36). Our comparison or reference group comprised
those without seizures. The high prevalence of emotional/
behavioral problems may be a reflection of the tools used,
which led to a dimensional count of symptoms as opposed
to categorical diagnoses. Use of different scales for specific
age-groups may lead to differences in prevalence of mental
health problems at these ages. Because scales used to assess
emotional/behavioral problems in this study are no longer in
use in clinical practice, future studies could attempt to repli-
cate these findings using scales in current practice.

CONCLUSIONS
Development of emotional/behavioral disorders in children
is related to an earlier diagnosis of seizures after accounting
for social disadvantage and fetal risk indicators. Social disad-
vantage and fetal risk indicators were independently asso-
ciated with the later development of emotional/behavioral
problems, and possible associations with seizure onset in
subsequent years cannot be excluded. The results suggest
that the association of epilepsy with emotional/behavioral
problems remains significant even after accounting for
indicators of social disadvantage and fetal life. These find-
ings suggest that social disadvantage and a history of fetal
vulnerability should not be a barrier to accessing care in
children with mental health problems.
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