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Previous studies have documented that children with newly diagnosed epilepsy 
often exhibit various behavioral comorbidities such as anxiety, depression, 
aggressive behavior, and attention that affect many aspects of their life including 
academic performance. Furthermore, these studies have identified distinct 
behavioral phenotype groups but have not investigated the trajectory of each of 
these groups over time. In this study we explore the presence and trajectory of 
behavior and academic performance in children with newly diagnosed epilepsy 
and their siblings over a 36-month period.  
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312 children diagnosed with epilepsy were enrolled within 6 weeks of experiencing their first 
recognized seizure and the control group consisted of 223 healthy siblings. Each participant 
underwent assessments using the Child Behavior Checklist (CBCL) and Teachers Child Behavior 
Checklist (TRF) at three time points: baseline (B) which occurred within 6 weeks of the first 
recognized seizure, 18 months later (M18), and 36 months later (M36). Additionally, children 
with epilepsy completed the Multiple Affect Adjective Check List (MAACL) to evaluate anxiety 
and overall psychological well-being. Academic achievement was evaluated for all children and 
sibling controls using three subtests of the Woodcock-Johnson Revised Tests of Achievement. 
Seizure characteristics were evaluated by collecting data on clinical epilepsy features, including 
age of onset, seizure syndrome, seizure frequency, and antiseizure medication usage, as well as 
the presence or absence of abnormalities in magnetic resonance imaging (MRI) and 
electroencephalography (EEG) for children diagnosed with epilepsy. Additionally, 
sociodemographic information collected at baseline, such as the child's self-identified race, 
mother's highest level of education, household income, and parental marital status, was 
combined to create a socio-disadvantage index.
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Figure 1. Phenotypes by Behavioral Domains (Parents - CBCL). Cluster 3 exhibited the highest levels of behavior 
problems in all behavior domains assessing (anxiety/depression (AnxDep), withdrawal (Wthdr), somatic complaints 
(SomCom), thought problems (Thgt), attention problems (Atten), aggressive behavior (AggBeh), delinquent behavior 
(Delinq)) consistently over 36 months compared to Clusters 1 and 2. 
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Figure 2. Phenotypes by Behavioral Domains (Teachers - TRF). Cluster 3 exhibited the highest levels of behavior 
problems in all behavior domains assessing (anxiety/depression, withdrawal, somatic complaints, thought problems, 
attention problems, aggressive behavior, delinquent behavior) consistently over 36 months compared to Clusters 1 
and 2.

Figure 3. Phenotypes by Behavioral Domains (Child -MAACL): Cluster 3 exhibited the highest levels of behavior problems in 
all behavior domains assessing anxiety, depression, and hostility consistently over 36 months compared to Clusters 1 and 2.

Conclusions

This study reveals varied latent behavioral trajectory patterns occurring over a 36-month 
period in children who develop new-onset epilepsy. As these children exhibited different 
behavioral trajectory patterns, there are consistent and measurable changes observed in 
both their cognitive functioning and academic performance throughout the 36-month 
period. It was seen that not only were disease-related factors influencing the outcomes of 
these distinct behavioral phenotypic patterns but also social related factors were a 
contributing factor to the behavioral phenotypic group outcomes that were observed. 
Future investigations may shed light on whether delivering early targeted interventions can 
alter these behavioral phenotypic groups to enhance behavioral and cognitive outcomes in 
children with epilepsy.

Table 1. Academic performance and global intellectual ability by internalizing, externalizing and total behavioral 
phenotypes, 36 months later. Clusters 1 of internalizing, externalizing and total behavior phenotypes all performed with 
the highest scores compared to Clusters 3 consistently, and compared to Clusters 2 frequently.

Table 2. Predictors of the Externalizing Phenotype Clusters: Children in Cluster 2 and 3 were more likely to have a generalized 
seizure type and more likely to come from a more disadvantaged sociodemographic background compared to Cluster 1.   
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