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Abstract

Given the FDA'’s warning regarding the potential connection between suicidal behavior and
antiepileptic drugs, this study examined methods by which to detect suicidal ideation in children
with epilepsy. It compared the sensitivity, specificity, and area under the curve for identifying
children with suicidal behavior using the Child Behavior Checklist (CBCL) and a structured
psychiatric interview. Parent completed CBCLs provided behavior problem scores on 177 children
with epilepsy, aged 5-16 years. Psychiatric diagnoses were made based on separate child and
parent structured psychiatric interviews about the child. Children answered questions on suicidal
behaviors during the interview. The clinically elevated CBCL Total Problems scale and having
more than one psychiatric diagnosis, irrespective of type of diagnosis, were significant predictors
and correctly classified children with suicidal ideation in 79% of the cases based on the CBCL and
80% of the cases with more than one psychiatric diagnosis. These findings indicate that elevated
CBCL Total Problems scores, a commonly used instrument, can screen and identify risk for
suicidal behavior in children with epilepsy. Additionally, irrespective of diagnosis, if a child with
epilepsy has more than one psychiatric diagnosis, further assessment of suicidal behavior is
warranted. Importantly, the results underscore the utility of having parents complete a
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questionnaire in the waiting room in order to identify children with epilepsy at risk for suicidal
behavior.

Keywords
pediatric epilepsy; suicide; psychiatric disorders; behavior problems

1.0 INTRODUCTION

Among youth and young adults (aged 15-24 years) in the United States in 2010, suicide was
the third leading cause of death, and approximately 4600 suicides were completed [1]. In
children (aged 10-14 years) suicide was also the third leading cause of death; however,
suicides in this age range continue to be rare (267 suicides in 2010 [1]). Since, suicide in
youth is a significant public health problem, screening and identifying modifiable risk
factors for suicidal behavior is a primary focus of efforts to reduce the number of suicides in
youth [2]. A number of studies examined suicidal behavior among children and adolescents
with physical disabilities or other chronic health conditions. Barnes et al. [3] reported that
there was approximately a 20% increase in suicidal behavior (suicidal ideation and attempts)
among children and adolescents with a chronic physical condition compared to healthy
peers. Additionally, youth with a mental health condition alone and youth with both a
physical condition and a mental health condition had similar rates of suicidal ideation.
However, youth with both a mental health and physical condition were more likely to have a
suicide attempt compared to those with a mental health condition alone. Everett-Jones and
Lollar [4] found that high school students in the United States with physical disabilities or
long-term health issues were 2.7 times more likely to seriously consider a suicide attempt,
and 3.5 times more likely to make a suicide attempt compared to healthy high school
students. In Denmark, Christiansen and Stenager [5] examined the association between
attempted suicide in children and adolescents and a number of health conditions. These
authors reported that epilepsy, asthma, insulin dependent diabetes mellitus, and
malformations were significant medical condition risk factors for suicide attempts. After
adjusting for confounding variables, they further concluded that children with a psychiatric
history, low socioeconomic status, previous suicide attempts, and unstable medical
conditions that resulted in hospital visits were primary risk factors for suicide attempts.

Suicidal behavior in adults with epilepsy has been studied more frequently, and there are
very few studies examining suicidal behavior in children with epilepsy [6]. Caplan et al. [7]
reported that children aged 5-16 years with either absence epilepsy (CAE) or complex
partial seizures (CPS) endorsed suicidal ideation in 20% of the sample, and among those
with suicidal ideation, 37% had a suicide plan, but there were no suicide attempts. Children
with a combined disruptive disorder and an affective/anxiety disorder were 12 times more
likely to endorse suicidal ideation. Rates of anxiety and depression alone were similar in the
suicidal ideation group compared to the no suicidal ideation group. Additionally, only one
third of the children with suicidal ideation ever received mental health treatment.
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As a result of the FDA’s [8] recent warning regarding the potential connection between
suicidal behavior and epilepsy medications, it is important to identify children with epilepsy
at risk for suicidal behaviors. Utilizing the sample from Caplan et al. [7], this study
examined methods by which to detect suicidal ideation in children with epilepsy. This study
investigated the utility of detecting children at risk for suicidal ideation via a common parent
completed behavioral questionnaire compared to the number of psychiatric diagnoses based
on a structured psychiatric interview. This study examined the sensitivity, specificity, and
area under the curve (AUC) of the questionnaire and number of psychiatric diagnoses based
on a psychiatric interview about the child that was administered separately to the child and
parent.

2.0 MATERIALS AND METHODS

2.1 Participants

The study included 177 children, aged 5-16 years, with a mean duration of epilepsy of 4.6
(SD 3.2) years. All children had 1Q scores in the average range. Among the children with
epilepsy, 36 (20.3%) reported suicidal ideation based on a semi-structured interview (See
Procedures). Of the 36 children with epilepsy and suicidal ideation, 11 (30.56%) also had a
suicide plan. None of the children had made a suicide attempt. Notably, 171 of these
children were described in a previous paper on depression and anxiety in children with

epilepsy [7].

Participants were recruited from tertiary and community sources; 49.2% of children from
tertiary centers (e.g., University of California Los Angeles and University of Southern
California clinics) and 50.8% of children from community sources (i.e. Los Angeles and
Anaheim Kaiser Permanente, Los Angeles and San Diego Chapters of the Epilepsy
Foundation of America, private practices). A pediatric neurologist at each recruitment site
made a diagnosis of complex partial seizures (CPS) or childhood absence epilepsy (CAE)
according to the International Classification of Epilepsy [9]. To be included in the study,
each CPS participant had to have localization-related epilepsy and clinical manifestations of
CPS. In addition to absence seizures induced by hyperventilation, each CAE participant had
electroencephalogram (EEG) evidence of 3 Hz spike and wave. One pediatric neurology
investigator (W.D.S.) from the University of California Los Angeles reviewed the history,
EEG records, and diagnosis of each epilepsy participant from the recruitment sites. If there
was no agreement with the diagnosis or EEG findings, the child was excluded from the
study. We also excluded individuals with a mixed seizure disorder, previous epilepsy
surgery, atypical spike and wave complexes, juvenile myoclonic epilepsy, structural MRI
abnormality other than mesial temporal sclerosis (MTS), a neurological illness in addition to
epilepsy, chronic medical illness, a metabolic disorder, a hearing disorder, mental
retardation based on school/classroom placement or IQ < 70, and bilingual speakers of
American English attending non-English speaking schools or not speaking English at home.
None of the participants had MRI evidence of MTS.

The parents’ report and children’s medical records provided information on seizure
frequency, AEDs, age of onset, illness duration, as well as the number of febrile convulsions
and prolonged seizures (i.e., > 5 minutes).
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Of the 107 children with CPS, 29 had no focal epileptic activity on EEGs conducted at the
time of the initial epilepsy diagnosis; 25 had left, 21 right, 21 bilateral epileptic activity; and
59 had epileptic activity in the fronto-temporal region. EEGs were unavailable for 11
children with CPS; 28 children with CPS had background slowing, and 37 had secondary
generalization. Of the 70 children with CAE, 11 had generalized tonic clonic convulsions,
and 6 had background slowing.

Socioeconomic status was based on the parental occupational and educational status, using
the Hollingshead two factor index [10]. Hollingshead levels | and 11 were classified as high
and levels 111-V were classified as low.

2.2 Procedures

After the procedures were fully explained, written informed consent and assent were
obtained from parents and children, respectively. This study was approved by the Human
Subjects Protection Committees of the University of California, Los Angeles.

Please see Caplan et al. [7] for a more detailed description of the study’s procedures.
Children and parents were scheduled for a study visit, separate from an epilepsy or
psychiatric clinic visit. Structured psychiatric interviews were administered separately to
each child and parent about the child, and parents completed the CBCL questionnaires
during the same visit.

2.2.1 Psychopathology—Kiddie Schedule for Affective Disorders and Schizophrenia—
Present and Lifetime Version (K-SADS-PL) [11] was administered by a psychiatrist (RC) or
a trained research assistant separately to each child and parent about the child. The child and
parent often talked about the child’s seizures during the interview; as a result, the
interviewers were not blinded with regard to seizure disorder diagnosis. Diagnostic and
Statistical Manual of Mental Disorders (DSM-1V) [12] were made based on information
obtained both in the child and parent interviews. Current and lifetime diagnoses were
examined.

A research assistant blind to the study goals abstracted the presence or absence of suicidal
acts and ideation, both current and past, from the children’s responses to questions on
suicidal acts and thoughts about death and dying (e.g., active and passive thoughts) in the
depression section of the K-SADS-PL interview. Parents’ responses on the KSADS-PL to
the suicide items were not examined, and only current suicidal ideation reported by the
children was examined.

Due to findings reported in Caplan et al. [7] that indicated children with both disruptive and
affective/anxiety diagnoses were more likely to have suicidal ideation compared to those
with only one diagnosis, this study examined the presence or absence of any diagnosis as
well as total number of psychiatric diagnoses as a primary indicator of severity of
psychopathology.

2.2.2 Behavior/Emotional Problems—~Parents completed the Childhood Behavioral
Checklist (CBCL) [13] which is comprised of 20 social competence and 113 behavioral
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problem items. The CBCL generates a Total Problems scale as well specific narrow-band
behavioral subscales (i.e., withdrawn, anxious/depressed, somatic complaints, attention
problems, thought problems, social problems, delinquent behavior and aggressive behavior).
The selected cut off point for borderline/clinically significant scores was 60 for the Total,
Internalizing and Externalizing and 67 for the narrow band scores.

2.2.3 Data Analyses—-Prior to statistical analyses, all data were inspected for outliers,
skewness, and homogeneity of variance to ensure their appropriateness for parametric
statistical tests. Children with and without suicidal ideation were compared on demographic
and seizure-related measures using ttests for continuous variables and chi-square tests for
categorical variables.

Controlling for those demographic and seizure-related variables that were significant
between groups (children with and without suicidal ideation), separate logistic regressions
were used to determine the association of CBCL scores and KSADS-PL measures with
current presence of suicidal ideation in children with epilepsy. For CBCL scores, first the
Total Problems score, then the broad band (Externalizing, Internalizing), followed by all the
narrow-band scores (Anxious/Depressed, Withdrawn, Somatic Complaints, Social Problems,
Thought Problems, Attention Problems, Aggressive Behavior, Delinquent Behavior) were
investigated. For KSADS-PL, presence or absence of a psychiatric diagnosis current and
lifetime, as well as number of KSADS-PL diagnoses were examined. Results were presented
in terms of adjusted odds ratios and 95% confidence intervals, as well as areas under the
ROC curve (AUC), sensitivity, and specificity. Area under the ROC curve (AUC) measures
the ability of the instrument to correctly classify those with and without the condition as
follows [14]: when one subject with the condition and one without the condition are drawn
at random and the test is performed on both, the subject with the more abnormal test result
should be the one with the condition. The area under the ROC curve is the percentage of
randomly drawn pairs for which the test correctly classifies the two subjects in the random
pair.

The sensitivity and specificity values presented were chosen to minimize the false negative
rate while requiring the specificity to be at least 50%. The false negative rate was minimized
as much as possible due to the clinical importance of “oversampling” when identifying a
potentially lethal behavior. All tests were two-tailed and a significance level of 0.05 was
adopted for all inferences.

3.0 RESULTS

Demographic information including 1Q and seizure-related variables of children with and
without suicidal ideation are presented in Tables 1 and 2 respectively. Gender, 1Q,
socioeconomic status, and ethnicity were not predictors of suicidal ideation. Children with
suicidal ideation were more likely to be older (t (175) = 2.73, p=0.007) with a longer
duration of epilepsy (t (173) = 2.81, p=0.005; controlling for age, t (172) = 1.79, p = .08).
Children with suicidal ideation were in the following age ranges: 5 (13.9%) early childhood
(aged 6-8 years), 23 (63.9%) middle childhood (aged 9-12), and 8 (23.2%) early
adolescence (aged 13-16). The 11 children who indicated a plan were an average of 11.1
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(SD 2.7; range 6.9-16.2) years old, with 2 (18.2%) in early childhood, 6 (54.5%) in middle
childhood and 3 (27.3%) in early adolescence groups. Additionally, other seizure variables,
including number of AEDs, were not significantly different in those with and without
suicidal ideation.

3.1 Child Behavior Checklist

Logistic regression revealed that controlling for age and duration of epilepsy, children with
an elevated Total Problems scale were over 5 times more likely to report suicidal ideation
(OR, 5.6; 95% Cl, 2.3-13.3). The area under the ROC curve (AUC) was 0.79 (sensitivity =
79.4 and specificity = 63.9) (Table 3, Figure 1). Using CBCL Externalizing and
Internalizing Problems, the AUC was 0.77 (sensitivity = 70.6 and specificity = 67.7). Only
the Internalizing scores were found to be significantly associated with suicidal ideation (OR
= 3.6, 95% ClI, 1.5-8.5). When examining all the narrow band scores simultaneously in the
same model, the AUC was 0.84 (sensitivity = 79.4, specificity = 62.1). Only Thought
Problems scaled scores were found to identify suicidal ideation (OR, 6.5; 95% ClI, 1.8—
23.0). However, it should be noted that the narrow band scales were highly inter-related,
with correlation coefficients ranging from r = .32 to .66 (p=.01 to <.0001). Hence, it was not
valid to draw inferences regarding individual predictors from this model. Examining each of
the narrow band scores individually, all of the scales except the Aggressive Behavior scale,
were found to be significantly associated with suicidal ideation (ORs ranging from 2.5 to
12.3, AUCs ranging from 0.70 to 0.82, see Table 3). Importantly, item 91 of the CBCL,
which asks parents if the child has talked of suicide, was also a significant predictor of
suicidal ideation (OR = 14.0, 95%Cl, 4.4-43.9), with AUC = .78 (sensitivity = 75.0 and
specificity = 53.0).

3.2 KSADS-PL Diagnoses

Children with epilepsy and a KSADS-PL psychiatric diagnosis were significantly more
likely to have suicidal ideation (OR = 2.9, 95% ClI, 1.2-6.7, controlling for age and duration
of epilepsy). AUC for this model was 0.72 (sensitivity = 72.2 and the specificity = 59.0).
Taking into account the number of diagnoses, for each additional diagnosis, the likelihood of
suicidal ideation increases by 80% (OR=1.8 (95%Cl, 1.3-2.4). The AUC utilizing number
of diagnoses was 0.77 (sensitivity = 75.0 and the specificity = 54.0) (Figure 1).

4.0 DISCUSSION

The CBCL parent report form is commonly used to screen children with epilepsy for
behavior problems for clinical purposes and in research [15-20]. The results of this study
indicated that clinically elevated scores on the CBCL Total Problems (AUC =.79) were a
significant predictor of suicidal ideation in these children. These findings suggested that
utilizing a screening tool that parents complete in the waiting room, was a reliable and valid
way to identify children with epilepsy with significant suicidal risk. In a similar study of
predictors of suicidal ideation and self-harm in adolescents in the general population, Shin et
al. [21] found that suicidal ideation was related to Total Problems on the CBCL rather than
to the broadband Externalizing or Internalizing Problems or to the narrowband scales. The
authors hypothesized that the risk for suicidal ideation was related to an accumulation of
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problems and distress. Our findings also suggested that the CBCL provided information on a
wide range of psychopathology related to suicidal ideation.

Psychiatric disorders are a prevalent complication for both children [7, 22-37] and adults
[38-40] with epilepsy. The study findings highlight that those children with epilepsy who
have more than one psychiatric diagnosis, based on a psychiatric interview, were at
significant risk for suicidal ideation. When the number of psychiatric diagnoses were
examined, for each additional diagnosis, the likelihood of suicidal ideation increased by
80%. As part of the National Comorbidity Survey Replication-Adolescent Supplement
(NCS-A), Nock et al. [41] reported that psychiatric disorders are a risk factor for suicidal
behaviors. The NCS-A [41] study findings sound a warning by demonstrating that one third
of adolescents with suicidal ideation went on to have a plan within 12 months and 60% of
those with a plan made an attempt within 12 months.

Additionally the NCS-A [41] study demonstrated that major depression and/or dysthymia
were the primary predictors of a suicide plan in adolescents who initially presented with
suicidal ideation. The literature indicated that depressive disorders were quite prevalent
among adults and youth with epilepsy [42-44]. Importantly, Barnes et al. [3] found that
youth with both a mental health diagnosis plus physical condition were more likely to have a
suicide attempt compared to a mental health condition alone. The combination of suicidal
ideation and psychiatric diagnoses in the context of epilepsy may increase the vulnerability
of youth with epilepsy for suicidal behavior.

Similarly, the adult epilepsy research literature identified the association among suicidal
outcomes, epilepsy, and psychopathology. Pompili et al. [45] conducted a meta-analysis that
indicated that suicide attempts and completed suicides are more prevalent among individuals
with epilepsy compared to the general population. The authors identified risk factors that
included psychiatric comorbidity, temporal lobe resections, anger, interictal dysphoric
disorder, and previous suicide attempts. Interestingly, Hesdorffer et al. [46] reported that a
suicide attempt increased the risk of an unprovoked seizure by 5 fold in adults and children
over the age of 10. Harris and Barraclough [47] estimated that there was a fivefold increased
risk for suicidal behavior if a person was diagnosed with epilepsy. The lifetime prevalence
of suicide attempts and ideation ranges from 5% to 14% [48]. These findings clearly indicate
that suicidal risk does not disappear in adulthood, but instead remains a significant issue in
adulthood [6, 49, 50]

A significant implication of the FDA warning that AEDs increase the risk of suicidal
ideation and behavior among people with epilepsy was that suicidal risk should be assessed
in order to determine if medications should be discontinued and/or if a psychiatric
evaluation and treatment is warranted [8]. The strong association between psychopathology,
chronic illness, and suicidal ideation may reflect underdiagnosed and undertreated mental
health issues in children and adolescents with epilepsy [43, 51]. Therefore, when youth with
epilepsy are diagnosed with more than one psychiatric disorder and/or clinically elevated
scores on the CBCL Total Problems are detected, an essential component of the evaluation
should include an assessment of suicidal behavior.
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Suicide remains the 3rd leading cause of death in the children aged 10-14, highlighting the
importance of identifying and preventing suicidal behavior at younger age ranges [1].
Additionally, the findings of the NCS-A [41] study also indicate that providing assistance
and interventions/treatment in the first year that the symptoms of suicidal behavior occur is
of the utmost importance [41]. Until now, little was known about the initial presentation of
suicidal behaviors in childhood epilepsy. Our study, however, provides evidence of sensitive
predictors of suicidal ideation present in one quarter of children with chronic epilepsy.
Given the short-term [41] and long term [52] potential for lethality, early identification of
suicidal ideation and associated psychiatric disorders is essential to adequately treat and
improve functioning and quality of life in children with epilepsy. Our findings demonstrate
that the CBCL Total Behavior Problems scale is a useful tool for the detection of children
with epilepsy with suicidal ideation.

4.1 Limitations

There are several limitations of this study. This study was not a population based study, and
the sample was selected from tertiary care and community epileptologists, limiting its
generalizability. The version of the CBCL [13] utilized in this study is not the most recent
version as new norms and 6 items were changed in the most recent version [53]; however,
the 1991 version has been used in a number of studies in epilepsy [54, 55]. Additionally, the
CBCL has a significant cost barrier; however, there are opportunities available to utilize a
computer based questionnaire with automatic scoring at a significantly reduced cost. This
sample was young and none of the children had ever made a suicide attempt; as a result, the
lethality of the suicidal information obtained in this study was quite low, making it
impossible to link suicidal ideation to suicide attempts. However, suicidal thoughts are
reported to be precursors to suicide attempts [56, 57]. Additionally, we did not examine
family systems or suicidal behavior in family members behaviors [21, 38—-40, 58-61], social
and school problems, poor problem solving skills, and poor coping which are significant risk
factors for suicidal behaviors [21, 58-60, 62].

5.0 CONCLUSIONS

Our findings demonstrate that children with clinically relevant CBCL Total Problems scale
and more than one psychiatric diagnosis, irrespective of type of diagnosis, should be
assessed to rule out suicidal ideation. In addition, the results underscore that a well-
established easily administered questionnaire, correctly identified about three-fourths of
children with epilepsy and suicidal ideation and missed one tenth of the children at risk. It is
important to remember that suicidal ideation predicts subsequent suicidal behavior within a
year in the general population of youth [41], and the high prevalence of suicidal behavior in
adults with epilepsy emphasizes the importance of the identification and treatment of
children with epilepsy at risk for suicidal behavior.
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Demographic Characteristics of Children with Epilepsy With and Without Suicidal Ideation

Table 1

Suicidal Ideation
(N=36)

No Suicidal Ideation
(N=141)

Age (years; mean SD) 11.31 (2.15)° 9.94 (2.80)
Gender (n; %)
Male 20 (55.56) 60 (42.55)
Female 16 (44.44) 81 (57.45)
Socioeconomic Status (n; %)
High 20 (55.56) 80 (56.74)
Low 16 (44.44) 61 (43.26)
Ethnicity
Caucasian 16 (44.44) 77 (54.61)
Noncaucasian 20 (55.56) 64 (45.39)
1Q (mean + SD) Full Scale 93.1(14.7) 94.3 (14.5)

*
1(175) = 2.73, p=0.007
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Seizure Related Variables

Page 16

Table 2

Suicidal Ideation | No Suicidal Ideation
(N=36) (N=141)

Duration (yrs.) 5.88 (3.39)" 4.22 (3.07)
Onset (yrs.) 5.43 (3.25) 5.66 (3.21)
Seizure Type

Complex Partial 24 (66.67) 83 (58.87)

Primary Generalized 12 (33.33) 58 (41.13)
Anti-epileptic drugs (n; %)

No Meds 1(2.78) 12 (8.51)

Monotherapy 28 (77.78) 94 (66.67)

Polytherapy 7 (19.44) 35(24.82)
Seizure Frequency (n; %)

=<1 per year 10 (27.78) 47 (34.81)

2-10 per year 6 (16.67) 27 (20.00)

> 10 per year 20 (55.56) 61 (45.19)
Prolonged seizures (n; %)

Yes 14 (38.89) 37 (26.62)

No 22 (61.11) 102 (73.38)
Febrile Seizures (n; %)

Yes 8 (22.22) 28 (20.29)

No 28 (77.78) 110 (79.71)

*
t(173) = 2.81, p =.005; controlling for age, t(172) =1.79, p = .08
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Table 3
Predictive Ability of CBCL and KSADS Models
Instrument/Measures AUCT False Sensitivity | Specificity
Negative
CBCL
Total Problems 0.79 7.6 79.4 63.9
Broad-band Scores
Internalizing 0.77 9.2 79.4 51.9
Externalizing 0.72 13.0 64.7 60.2
Internalizing & Externalizing 0.77 10.0 70.6 67.7
Narrow-band Scores
All 0.84 7.9 79.4 62.1
Withdrawn/Depressed 0.79 10.4 76.5 52.3
Somatic Complaints 0.72 13.1 67.6 55.3
Anxious/Depressed 0.75 12.8 70.6 51.5
Delinquent Behavior 0.73 12.7 70.6 52.3
Thought Problems 0.83 7.4 79.4 65.9
Attention Problems 0.74 115 735 52.3
Social Problems 0.74 113 67.6 65.2
DSM-1V Diagnosis
Any Diagnosis 0.72 10.9 72.2 59.0
Number of Diagnoses 0.77 10.7 75.0 54.0

*
AUC (Area under ROC Curve)
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