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Abstract

Objective To identify two-year trajectories of health-related quality of life (HRQOL) among children
with newly diagnosed epilepsy, and evaluate key predictors of HRQOL trajectories. Methods This
study is part of a prospective study of adherence and HRQOL outcomes in children with epilepsy.
Caregivers completed an HRQOL questionnaire at one month post diagnosis and every three months
thereafter for two years. Chart review and additional questionnaires were used to collect medical
variables and seizure outcomes. Results Participants included 120 children with epilepsy and
their caregiver. Unique trajectories for overall HRQOL and PedsQL™ subscales were identified and
were predominantly stable. A total side effects score emerged as a consistent predictor of all HRQOL
domains. Other variables (i.e., socioeconomic status, seizures, internalizing and externalizing prob-
lems) uniquely predicted HRQOL domains. Conclusions Medical and psychosocial interventions
should be implemented soon after treatment initiation to target modifiable factors (e.g., side effects,

anxiety symptoms), which could improve HRQOL.
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Health-related quality of life (HRQOL), which
encompasses the impact of an illness and associated
treatment on an individual’s physical, emotional, so-
cial, and role functioning (Varni, Burwinkle, Seid, &
Skarr, 2003), is compromised for many children with
chronic medical conditions (Ingerski et al., 2010).
Children with epilepsy, a neurological disorder affect-
ing 1% of youth (Russ, Larson, & Halfon, 2012), are
no exception, as they face many challenges including
physical restrictions due to seizures (Dubow & Kelly,
2003), antiepileptic drug (AED) side effects (Morita,
Glauser, & Modi, 2012), and comorbid conditions,
such as attention-deficit’/hyperactivity disorder and
learning problems (Ott et al., 2003; Russ et al., 2012).
While the primary goal of epilepsy treatment is no

seizures, no side effects, and best quality of life
(Glauser, 2002), scores on generic HRQOL measures
remain compromised up to two years after diagnosis
(Modi, Ingerski, Rausch, & Glauser, 2011; Wu,
Follansbee-Junger, Rausch, & Modi, 2014). This sug-
gests that patients continue to experience impaired
physical, emotional, and role (e.g., academic perform-
ance, peer relationships) functioning despite receiving
treatment with AEDs and attaining seizure control.
There is a critical need to study this construct over the
course of treatment, as adjustment to the illness and
episodic medical events (e.g., seizures, medication
changes) could negatively impact HRQOL.

HRQOL has gained increasing popularity as a rele-
vant patient-reported outcome in several pediatric
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populations. While most studies have either examined
the correlation between HRQOL and various demo-
graphic and disease characteristics (Gumidyala &
Greenley, 2014; Ziaian et al., 2006) or the impact of
an intervention on HRQOL (Rank et al., 2014;
Wrotniak, Schall, Brault, Balmer, & Stallings, 2014),
few have evaluated HRQOL changes over time.
Among the observational research studies, most have
evaluated mean differences over time (Murray et al.,
2015; Neul, Minard, Currier, & Goldstein, 2013;
Oberg et al., 2013; Sawicki et al., 2011), whereas few
have examined long-term trajectories of HRQOL. To
date, HRQOL research across pediatric conditions is
equivocal with some studies showing stability over
time and others demonstrating a pattern of improve-
ment (Clarke, Eiser, & Skinner, 2008; Rodday,
Terrin, & Parsons, 2013). Additionally, lower socioe-
conomic status has emerged as a relatively consistent
predictor of HRQOL deficits (Devine et al., 2011;
Tanzi, 2011), as well as changes in physical health sta-
tus, such as presence of disease symptoms (Sawicki
et al., 2011). While these findings can provide insight
into how HRQOL may look over time, it is essential
to examine HRQOL, as symptom presentation and
treatment regimens are unique to each pediatric popu-
lation, including epilepsy.

Potential risk factors for poor HRQOL have been
examined among children with epilepsy and include
various epilepsy-related (e.g., duration of epilepsy,
seizure characteristics, AED regimen) and family (e.g.,
socioeconomic status, parental anxiety) factors (Ferro,
2014). Past cross-sectional research demonstrates that
poor HRQOL in children with epilepsy is related to
several disease factors, including seizure frequency
and severity (Camfield, Breau, & Camfield, 2001;
Cramer et al., 1999; Devinsky et al., 1999; Liu &
Han, 2015; Williams et al., 2003), AED side effects
(Benavente-Aguilar, Morales-Blanquez, Rubio, &
Rey, 2004; Gilliam et al., 2004), medication adher-
ence (Wu et al., 2014), and greater levels of parental
anxiety (Williams et al., 2003). In longitudinal studies,
side effects (Modi et al., 2011; Wu et al., 2014) and
number of AEDs (Ferro et al., 2013) emerged as stron-
ger predictors of HRQOL than seizure control.
However, there is no known study that has examined
these predictors together, using well-established and
validated tools, in children with epilepsy.

Only one study has examined overall HRQOL tra-
jectories in children with epilepsy (Ferro et al., 2013),
which used a disease-specific instrument, the Quality
of Life in Childhood Epilepsy scale. This study identi-
fied five HRQOL trajectories: low-increasing (4%),
moderate-decreasing  (12%), moderate-increasing
(22%), high-increasing (32%), and high-stable
(30%). These data highlight variability in HRQOL
trajectories over two years and aid in the identification

of at-risk subgroups that would benefit from interven-
tion. Unfortunately, the disease-specific measure that
was used is lengthy and unsuitable for clinical prac-
tice. Furthermore, specific subscales (e.g., Physical
Restrictions, Social Interactions, and Depression) were
not examined. Important next steps include classifying
HRQOL trajectories for both overall and subscale
scores using a clinically feasible scale, as well as iden-
tifying a comprehensive set of predictors for these
trajectories.

Understanding the HRQOL trajectories for specific
domains could identify patients who are experiencing
problematic functioning, as well as indicate critical
time points when HRQOL is compromised.
Identifying modifiable and nonmodifiable predictors
of trajectory group status over the course of epilepsy
treatment could aid clinicians in understanding which
patients are at risk for poor HRQOL and in providing
timely interventions. Thus, the first objective of our
study was to identify two-year HRQOL trajectories
(overall and subscales) following epilepsy diagnosis
and AED treatment initiation using a generic well-vali-
dated instrument, the PedsQL™. The second object-
ive was to evaluate previously established (Ferro,
2014) demographic, medical, and psychosocial pre-
dictors of overall and subscale HRQOL trajectories.
It was hypothesized that higher socioeconomic status,
fewer number of AEDs and side effects, better seizure
control (i.e., being in the low seizure probability tra-
jectory), better medication adherence (i.e., being in
the higher adherence trajectory groups), and better
caregiver (i.e., fewer fears and concerns) and patient
psychological (i.e., internalizing and externalizing
symptoms) functioning would predict more favorable
two-year HRQOL trajectories.

Method

Participants

Participants were recruited from the New Onset
Seizure Disorder Clinic, which consists of a multidis-
ciplinary care team (e.g., epileptologists, nurse practi-
tioners, social workers, psychologists, pharmacists),
on the day of diagnosis as part of a larger two-year
longitudinal study examining adherence and outcomes
in children with epilepsy. Inclusion criteria were: (1)
2-12 vyears old, (2) received an epilepsy diagnosis
on the day of study recruitment, (3) prescribed only
one AED, (4) no significant medical or developmental
disorders that required daily medications, and (5)
caregiver ability to read and speak English. There
were 130 eligible families (children with epilepsy and
a primary caregiver) that were approached for study
participation. Of those initially eligible, five families
declined participation owing to lack of interest
or time. Of the 125 families that provided consent,
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one was withdrawn after study personnel learned the
patient was actually ineligible owing to a pervasive de-
velopmental disorder, and four families never completed
baseline measures. This resulted in 120 participants in
this study cohort (92% of those initially eligible).
Seventy-two percent of those initially eligible completed
the final assessment (25-month follow-up). Participants
who completed the study had a higher socioeconomic
status (M =155.8, SD=20.0) compared with partici-
pants who did not complete the study [M=44.9,
SD=19.1, #118)=—2.735, p=.007]. There were no
other demographic or medical group differences.

At baseline, the study cohort was 7.2 = 2.9 years of
age, 63% male, and 98% non-Hispanic. The majority
(75%) was white, 17.5% were black, 5% were bira-
cial, and 2.5% identified as other. The most frequent
diagnosis was localization-related epilepsy (60% over-
all; 46.7% idiopathic, 8.3% cryptogenic, 5% symp-
tomatic), and the remainder were diagnosed with
generalized (25% overall; 19.2% idiopathic, 5%
cryptogenic, less than 1% symptomatic) or unclassi-
fied (overall 15%; all idiopathic) epilepsy. Syndromes
were present in 19.2% of the children (13.3% child-
hood/juvenile absence epilepsy, 5.8% benign rolandic
epilepsy). Initial AED therapy was either carbamaze-
pine (60%) or valproic acid (40%). Caregivers were
predominately mothers (84.2%) who were married
(63.3%). The mean family Duncan score (Stevens &
Featherman, 1981) was 52.7 = 20.3, which is associ-
ated with occupations such as property managers,
physician’s assistants, mail carriers, sheriffs/law en-
forcement, and fire prevention occupations.

Measures

Health-Related Quality of Life

The caregiver-proxy report version of the PedsQ
4.0 (Varni, Seid, & Kurtin, 2001) is a generic measure
of HRQOL and serves as the primary outcome meas-
ure of the current study. Scaled scores, ranging from 0
to 100 (higher scores reflect better HRQOL), are ob-
tained for overall HRQOL and the following do-
mains: physical, emotional, social, and school. The
PedsQL™ has excellent psychometric properties and
is a well-established measure (Palermo et al., 2008).
Cronbach’s alphas for the current sample across all
time points were: physical (o¢=.83-.92), emotional
(0=.81-.87), social (a=.78-.90), and school
(0= .76-.82).

Demographic and Medical Characteristics

A background information form was completed by the
primary caregiver to obtain basic demographics.
Socioeconomic status was measured using the Duncan
score, which is an occupation-based measure (Stevens
& Featherman, 1981). Scores were calculated for each

family and range from 15 to 99, with higher scores re-
flecting higher socioeconomic status.

A medical chart review was conducted by trained
coders using a standardized abstraction form to obtain
seizure characteristics (i.e., type, etiology, seizure oc-
currence) and AED regimen.

The Pediatric Epilepsy Side Effects Questionnaire
(PESQ; Morita et al., 2012) is a 19-item measure of
AED side effects collected one month post diagnosis.
Scores range from 0 to 100, with higher scores repre-
senting more side effects. The PESQ has strong in-
ternal consistency and test-retest reliability (Morita
et al.,, 2012). Cronbach’s alphas for the current sample
were: total (0=.96), cognitive (6 items; o=.94),
motor (4 items; o =.94), behavioral (3 items; o =.92),
general neurological (4 items; a=.75), and weight (2
items; o = .88).

Adherence trajectories (k =4) have been previously
identified for patients in this longitudinal study using
latent class growth modeling (LCGM) of daily adher-
ence data collected via electronic monitors (MEMS
TrackCap®): severe early nonadherence, variable
nonadherence, moderate nonadherence, and high ad-
herence (Modi, Wu, Rausch, Peugh, & Glauser,
2014). These trajectories were established using mean
daily adherence data for three-month periods over the
course of two years. Similarly, previously established
seizure trajectories (k =2) identified the likelihood of
patients having high or low seizure thresholds over the
two-year study based on seizure presence or absence
in three-month periods over the course of two years
(Modi et al., 2014). These trajectories were used as a
proxy for seizure occurrence.

Psychological Functioning

The parent-proxy version of the Behavior Assessment
System for Children-2nd Edition (BASC-2; Reynolds
& Kamphaus, 2004) is a reliable and valid measure of
behavioral and emotional difficulties. Individual raw
scores were compared with normative data for chil-
dren of the same age, which resulted in standardized
T-scores. The internalizing (e.g., anxiety: o.=.86-.90;
depressive symptoms: o =.84-.89) and externalizing
(e.g., aggression: o=.76-.90; oppositional/conduct
behaviors: o=.81-.87; hyperactivity: o=.48-.90)
subscale scores were used for the current study.

The Parent Report of Psychosocial Care (Austin,
Dunn, Huster, & Rose, 1998) addresses the concerns,
needs for care, and satisfaction with care perceived by
parents of children with new-onset seizures. The five-
item Concerns and Fears subscale (a=.85), which
assesses parental fears about the impact of the child’s
seizures on functioning and outcomes, was used in the
current study. Higher scores indicate a greater level of
worry about the child’s seizures. Reliability and
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construct validity have been demonstrated (Austin
et al., 1998).

Procedure

This study was approved by the hospital’s institutional
review board. After consent/assent was obtained by
trained research assistants, caregivers completed a
demographics form and received an electronic monitor
(MEMS TrackCap®) to measure adherence to the
child’s prescribed AED. Disease-related variables were
obtained through medical chart reviews. Subsequent
study visits coincided with routine clinic appoint-
ments, which occurred one month following diagnosis
and every three months thereafter for two years.
During these follow-up visits, electronic monitors
were downloaded and caregivers completed a battery
of questionnaires. For purposes of the current study,
the following caregiver-reported constructs (collected
at one month following diagnosis) were examined as
predictors of HRQOL: side effects, child externalizing
and internalizing behaviors, and caregiver fears and
concerns.

Statistical Analyses

PedsQL™ scale scores reported at a given clinic visit
were used for all analyses. LCGM analyses were im-
plemented in SAS (version 9.3; SAS Institute, Cary,
NC) with the TRAJ procedure. LCGM is used when
unobserved subgroups are suspected within a longitu-
dinal data set. These unobserved groups are extracted
based on response variable patterns over time within
the data, and participants are assigned to one and only
one of the subgroups using probabilistic estimation
techniques. We used this approach to extract sub-
groups from longitudinal data from each of the
PedsQL™ scales. All models used censored normal
distributions for the outcome of interest. The number
of groups was selected based on the Bayesian informa-
tion criterion (BIC) statistic, model estimation conver-
gence, and sufficient subgroups proportions for each
outcome. In particular, quadratic models for change
were analyzed starting with one subgroup, two sub-
groups, etc., up to seven subgroups within a given
PedsQL™ scale. From the available models, each
with a different number of groups, a model with
any subgroup proportions < .09 was not considered
further. The remaining models were compared with
respect to BIC to determine the optimal number of
subgroups. After obtaining the optimal number of
groups based on quadratic trajectories for a specific
PedsQL™ scale, we deleted any nonsignificant quad-
ratic terms and re-fit our model. For the Physical sub-
scale, this approach allowed us to retain the group
with a quadratic trajectory component. However, for
the School subscale, when attempting to re-fit a model

with only one subgroup with a quadratic trajectory,
our results for the subgroup trajectories were qualita-
tively different; thus, we chose to retain all our quad-
ratic components for this scale to retain the qualitative
meaning of these subgroup trajectories. Missing data
were handled via maximum likelihood estimation,
which is implemented with the TRAJ procedure.

After determining the appropriate number of
groups and trajectory group shapes within the LCGM
for a given PedsQL™ subscale, trajectory group sta-
tus was then predicted with ordinal logistic regression,
allowing for more than two subgroups when necessary
(sometimes referred to as a “proportional odds”
model; see Agresti, 2002 for more details) using the
following set of predictors: adherence trajectory group
status, seizure trajectory group status, side effects,
socioeconomic status, number of AEDs, internalizing
problems, externalizing problems, and caregiver wor-
ries. Semi-partial #* values were calculated using
R?,.x values from two models: (a) a model with all
predictors, and (b) a model with the predictor of inter-
est omitted (Cohen, Cohen, West, & Aiken, 2003).
We used R”... values, as opposed to standard R*
measures because RZ,.. corrects for the fact
that standard R* measures generally have an upper
limit less than one for discrete variables. Thus, R .
allows for more straightforward interpretation of our
(semi-)partial 7> (Nagelkerke, 1991). To balance
Type I and Type Il errors in this study (which contains
multiple covariates and outcomes), statistical signifi-
cance for these predictors was defined as p < 0.05.

Results

Determining HRQOL Trajectories

LCGM analyses (Table I) resulted in final subgroup
growth model trajectories for overall HRQOL (k = 3),
physical (k= 3), emotional (k=4), social (k=2), and
school (k=35). With the exception of the Physical and
School subscales, all trajectories were stable and did
not significantly change over time. The trajectories are
depicted in Figures 1 and 2.

Trajectories were defined based on two compo-
nents, which were the intercept (mean) and slope of
HRQOL over time. Trajectories were labeled using es-
tablished normative data for the PedsQL™ (Varni
et al., 2003), as well as minimal clinically important
difference (MCID) scores. These values are statistic-
ally derived and suggest a score threshold that repre-
sents a meaningful clinical improvement (Beaton,
Boers, & Wells, 2002). For the first component (inter-
cept/mean), a trajectory was labeled as “High” if the
group mean was similar to that of the normative
(healthy) sample. The trajectory was labeled as
“Superior” if the mean was greater than one MCID
above “High.” Conversely, the trajectory was labeled


Deleted Text:  
Deleted Text: 1
Deleted Text: -
Deleted Text: 1
Deleted Text: -
Deleted Text:  
Deleted Text:  
Deleted Text: Latent class growth modeling (
Deleted Text: )
Deleted Text: employed 
Deleted Text: 1 
Deleted Text: s
Deleted Text: 2 
Deleted Text: 7 
Deleted Text: -
Deleted Text:  
Deleted Text: Adherence 
Deleted Text:  
Deleted Text: Overall 
Deleted Text: Physical 
Deleted Text: Emotional 
Deleted Text: Social 
Deleted Text: School 
Deleted Text:  

Health-Related Quality of Life Trajectories 1015
Table I. Final Trajectory Models
Group (%) Parameter Estimate (95% CI) t p
PedsQL™ physical
Superior-stable (45.6) Intercept 98.3 (94.6 to 102.0) 52.84 <.001
Time 0.83 (0.09 to 1.57) 2.22 .03
High-stable (34.5) Intercept 86.5 (81.6 t0 91.4) 34.58 <.001
Time —0.63 (—1.47t0 0.21) —1.48 14
Poor-increasing (19.9) Intercept 62.9 (56.0 to 69.8) 18.01 <.001
Time —3.58 (—=7.15 to —0.01) —-1.97 .049
Time? 0.559 (0.165 to 0.953) 2.78 .006
PedsQL™ emotional
Superior-stable (23.8) Intercept 99.5 (93.6 t0 105.4) 33.01 <.001
Time 0.74 (—0.32 to 1.80) 1.37 17
High-stable (29.1) Intercept 79.7 (74.2 to 85.2) 28.59 <.001
Time 1.60 (0.72 to 2.48) 3.59 <.001
Moderate-stable (31.0) Intercept 66.7 (61.4 to 72.0) 25.02 <.001
Time 0.83 (—=0.01 to 1.67) 1.94 .053
Poor-stable (16.1) Intercept 50.0 (43.7 t0 56.3) 15.88 <.001
Time 1.22 (-0.07 to 2.51) 1.85 .065
PedsQL™ social
Superior-stable (54.9) Intercept 97.1(93.0to 101.2) 46.95 <.001
Time 0.66 (—0.14 to 1.46) 1.61 A1
Moderate-stable (45.1) Intercept 69.4 (65.3 to 73.5) 33.05 <.001
Time —0.29 (—-1.09 t0 0.51) -0.71 48
PedsQL™ school
Moderate quickly increasing Intercept 72.1 (58.4 to 85.8) 10.35 <.001
to superior (9.8) Time 13.98 (6.73 t0 21.23) 3.78 <.001
Time? —1.300 (-2.027 to —0.573) -3.50 <.001
Moderate slowly increasing Intercept 66.8 (55.5t0 78.1) 11.63 <.001
to superior (12.6) Time —0.45 (-6.51to0 5.61) -0.15 .88
Time? 0.476 (—0.232 to 1.184) 1.32 .19
Superior decreasing to high (24.7) Intercept 97.1 (84.6 to 109.6) 15.25 <.001
Time —3.05 (—7.28 to 1.18) —-1.41 .16
Time? 0.078 (—0.349 t0 0.505) 0.36 .72
At risk-stable (43.7) Intercept 64.2 (58.4 t0 70.0) 21.73 <.001
Time —0.41 (-2.92 t0 2.10) —-0.32 .75
Time? 0.040 (—0.227 t0 0.307) 0.29 77
Extremely poor-stable (9.2) Intercept 35.8(26.5t045.1) 7.54 <.001
Time 2.77 (—1.86 to 7.40) 1.17 .24
Time? —0.248 (—-0.754 t0 0.258) -0.96 .34
PedsQL™ overall
Superior-stable (22.5) Intercept 60.1 (57.1to 63.1) 39.40 <.001
Time 0.14 (—0.47 t0 0.75) 0.45 .66
High-stable (35.3) Intercept 76.6 (73.8 to 79.4) 54.48 <.001
Time 0.17 (—-0.32 t0 0.66) 0.68 .50
At risk-stable (42.1) Intercept 89.3 (86.9 t0 91.7) 74.2 <.001
Time 0.36 (—0.07 to 0.79) 1.67 .095

“Moderate,” “At Risk,” “Poor,” or “Extremely
Poor” if it was one, two, three, or greater than
four MCIDs below the mean of the normative sample,
respectively. For the second component (slope), the
trajectory could either be labeled as “Stable” (indicat-
ing no significant change), or “Increasing/Decreasing”
(indicating significant improvement or decline over
time).

Predictors of HRQOL Trajectories

The results for the predictors of interest simultan-
eously predicting group status for each of the
PedsQL™ LCGMs are shown in Table II. Adherence
group status, caregiver worry, and number of AEDs

were not statistically significant predictors of any of
the five HRQOL scale LCGMs. Better physical
LCGM subgroup status was predicted by fewer AED
side effects, low probability seizure group, and fewer
internalizing problems. Better emotional subgroup sta-
tus was predicted by fewer side effects and internaliz-
ing problems. Better social subgroup status was
predicted by higher socioeconomic status, fewer side
effects, and fewer externalizing problems. Better
school subgroup status was predicted by low probabil-
ity seizure group and fewer externalizing problems.
Better overall subgroup status was predicted by higher
socioeconomic status, fewer side effects, and fewer
internalizing problems.
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Discussion

This study identified two-year trajectories of overall
and subscale scores of the PedsQL™ among children
with newly diagnosed epilepsy. All of the trajectories
were statistically stable (with the exception of physical
and school functioning), suggesting that emotional,
social, and overall HRQOL did not change signifi-
cantly during the two years following AED treatment
initiation. Notably, 42% of the population had at-risk
overall PedsQL™ scores, indicating significant im-
pairments in functioning for two years. This is surpris-
ing, given that a majority of patients likely have
improved seizure control and decreased side effects
over time. In addition, these findings point to the im-
pact of undesirable AED side effects on HRQOL, as
this was a consistent predictor across subscales.
Several other nonmodifiable (e.g., socioeconomic sta-
tus) and modifiable (e.g., seizure control, emotional
and behavior problems) factors predicted the HRQOL
course. These findings have important implications for
interventions aimed at improving HRQOL across
pediatric populations, which are discussed later.
Although critical periods for compromised HRQOL
were not identified, it may be helpful for healthcare
providers to proactively address impaired HRQOL
soon after diagnosis, given the stability of HRQOL
over two years.

While 80% of the participants reported superior-
or high-stable physical functioning, 20% of the chil-
dren experienced poor physical functioning initially,
which  gradually improved over two years.
Membership in the poor-increasing group was pre-
dicted by more seizures, side effects, and emotional
problems. Children with uncontrolled seizures may be
placed under strict limitations for safety reasons,
which could interfere with physical activities (e.g. run-
ning, chores), particularly in the period immediately
following diagnosis. In fact, there are data to suggest
that families of children with epilepsy shift their activ-
ities, which results in significantly more time spent
at home (Painter, Rausch, & Modi, 2014). To assist
with the adjustment to epilepsy diagnosis and treat-
ment, providers should normalize fear associated with
physical activity, provide education about safety strat-
egies (e.g., supervised baths or shower), and encourage
children with epilepsy to continue typical activities.
Further, effective management of side effects is essen-
tial, as some (e.g., fatigue, drowsiness) may interfere
with children with epilepsy’s ability to engage in phys-
ical activities (Ortinski & Meador, 2004). Assessment
of side effects with validated tools (Morita et al.,
2012) can determine whether side effects are tolerable
or intolerable. Depending on the outcome, a change
in AED or adjunctive therapies may be helpful for
managing side effects affecting physical functioning.

With regard to emotional HRQOL, approximately
50% of the participants fell into the fair-stable or
poor-stable trajectories, indicating that many children
with epilepsy experience poorer emotional functioning
compared with children without a chronic medical
condition. Poor emotional functioning was predicted
by side effects and anxious and depressive symptoms,
which is consistent with past research (Reilly et al.,
2015; Sano et al., 2014). Some AEDs (e.g., levetirace-
tam) can lead to emotion dysregulation. Additionally,
it is not surprising that anxiety and depression are sig-
nificant predictors owing to some overlapping items
on this subscale. A model of interdisciplinary care,
including medical providers, psychologists, social
workers, and pharmacists, has been developed for
youth with epilepsy (Guilfoyle, Follansbee-Junger, &
Modi, 2013). This highlights that evidence-based
treatment, including cognitive-behavioral therapy
(CBT), can be incorporated into routine medical care,
or a referral for outpatient services can be initiated.
In fact, recent studies have demonstrated the positive
impact of CBT for anxiety in children with epilepsy
(Blocher, Fujikawa, Sung, Jackson, & Jones, 2013;
Jones, 2014). Additionally, vitamin B6 is as a potential
ameliorator of emotional side effects and is a relatively
safe intervention option (Alsaadi, El Hammasi, &
Shahrour, 2015; Chez, Murescan, & Kerschner, 2005;
Major, Greenberg, Khan, & Thiele, 2008; Miller,
2002).

Over half of the participants experienced consist-
ently superior social functioning during the two years
following epilepsy diagnosis and treatment initiation,
while the remainder had fair-stable functioning.
Group status was predicted by socioeconomic status,
side effects, and behavior problems. It is possible that
children with epilepsy who are from lower socioeco-
nomic status backgrounds may lack opportunities to
participate in extracurricular activities that promote
positive peer engagement. Children with epilepsy
who experience side effects may not feel well enough
to engage in social or extracurricular activities.
Additionally, some AEDs can cause behavioral dis-
turbances, which may impact their social relation-
ships. Specifically, children who display aggressive or
hyperactive behavior have more difficulties making
and keeping friends (Ladd, 2006). Social skills training
or school-based bullying interventions can be imple-
mented to improve peer interactions for children with
epilepsy and co-occurring peer relational issues.

Children with epilepsy had varying degrees of
school-related functioning during the two year period
following diagnosis and treatment initiation, which is
likely related to a multitude of influencing internal
and external factors (e.g., learning disabilities, atten-
tion deficit/hyperactivity disorder) and intervention ef-
forts (e.g., implementation of school accommodation
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Table II. Results for PedsQL™ Scales Requiring Ordinal Logistic Regression Model

School

Social

Emotional

Physical

Overall

Predictors

OR(95% ClI)

2
X

OR(95% CI)

p

2
b4

OR(95% ClI)

XZ

OR(95% CI)

p

XZ

OR(95% CI)

0.49 .48
060 44

1.06 (1.02,1.11)

<.01

7.11
3.84

2.16 .14
1.61 .20
5.72
2.22
0.82

.33
.28

0.93
1.15

1.04 (1.00,1.07)

.03

5.08

3.
13.65 <.001 0.88 (0.83,0.94) 11.97 <.001 0.92 (0.88,0.95)

Socioeconomic status
Number of AEDs
Side effects

Seizures

.050

.059

55

13.66 <.001 0.90 (0.86,0.95)

.03 0.89(0.80,0.99)

95

.02 0.93(0.90,0.97) 4.88

.14
.84

S1

0.43
3.02
1.12

0.003
3.50

.04 4.03(1.07,15.26)

.065

4.22
7.23
6.45
0.49
1.14

.14
22

2.16
3.18
591
0.04
1.17

.39
29

32

Adherence

10.42 <.01 0.91(0.86,0.96) 1.84

0.11
0.20

01 0.92(0.87,0.98)

48
.29

02 0.92(0.86,0.98)

.84
28

Internalizing problems
Externalizing problems

Caregiver worry

0.94 (0.89,0.98)

.02 0.90(0.83,0.99) 6.78 <.01
.19 0.39

5.23
1.71

.74
.65

53

Note. Bolded p values are less than .05; partial #* values for the Overall scale predictors were .04 for socioeconomic status, .12 for side effects, and .05 for internalizing problems; partial 7* values
for the Physical scale predictors were .11 for side effects, .08 for seizure group, and .06 for internalizing problems; partial +* values for the Emotional scale predictors were .08 for side effects and .09

for internalizing problems; partial 7> values for the Social scale predictors were .08 for socioeconomic status, .05 for side effects, and .05 for externalizing problems; partial 7* values for the School

scale predictors were .15 for seizure group and .05 for externalizing problems.

plans). Approximately 25% of the sample maintained
high or superior functioning, while another 25%
experienced improved school HRQOL across time. Of
more concern is the fact that half of the sample experi-
enced significant and persistent school difficulties,
which were predicted by greater number of AED side
effects and behavior problems. Typical AED side ef-
fects include fatigue and memory difficulties, which
can negatively impact academic performance.
Additionally, side effects can contribute to school ab-
sences owing to increased clinic visits or not feeling
well. Neuropsychological evaluation can be useful for
determining the impact of epilepsy and treatment on
school performance, as well as providing educators
with recommendations to maximize the student’s suc-
cess. Additionally, behavior plans can be implemented
to reduce these difficulties in the school setting. Social
workers and other healthcare providers can assist
families with accessing school resources, such as an
individualized education plan (IEP) or accommoda-
tions through Section 504 of the United States
Rehabilitation Act of 1973. It is likely that both test-
ing data and the way in which school accommoda-
tions are implemented play a critical role in the course
of school HRQOL. Anecdotally, our patients often re-
port that proper implementation of 504 plans and
IEPs has a tremendous positive impact on their chil-
dren, especially in their academic work.

Three stable trajectories of overall HRQOL were
identified and were predicted by socioeconomic status,
side effects, and anxious/depressive symptoms. Forty-
two percent of the patients experienced poor overall
HRQOL after diagnosis and the following two years,
while the remainder had HRQOL similar to or greater
than the normative average. Compared with the dis-
ease-specific work done by Ferro and colleagues
(2013), our data suggest that HRQOL impairments
may be more widespread and persistent over time
than previously thought. For the subset of patients
who experience persistently poor generic HRQOL fol-
lowing diagnosis and treatment initiation, there may
be interventions to help with these predictors. While
specific interventions for side effects and emotional
problems have been described above, social work can
also provide resources and support for families from
low socioeconomic status backgrounds.

Findings from the current study should be considered
in the context of limitations. First, HRQOL was assessed
using a caregiver-proxy report only owing to the young
age of the sample. Although past research with the
PedsQL™ documents excellent concordance between
caregiver and child report (Haneef et al., 2010), there
may be unique predictors of the child’s perspective of
their own HRQOL. Second, HRQOL was assessed after
AED initiation, which does not capture changes from
pre-medication functioning. Third, the relationship
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between internalizing symptoms and emotional func-
tioning may be a result of shared variance, given overlap
in symptoms assessed. Fourth, there was attrition across
the course of the two-year study period. This may limit
generalizability of results, particularly as families from
lower socioeconomic status backgrounds were more
likely to drop out of the study prematurely. Fifth, some
predictors were measured on an ongoing basis (i.e., seiz-
ures, adherence), while others were only assessed at
baseline. Having only a single assessment of some con-
structs may have precluded us from detecting significant
results. Finally, reliability of the chart review data could
not be assessed.

Overall, this study demonstrates global HRQOL
deficits that are stable over time in children with epi-
lepsy beginning at treatment initiation. This is one of
the first studies in epilepsy and the larger pediatric lit-
erature to use sophisticated trajectory analyses to iden-
tify specific patient groups based on their HRQOL
scores across multiple time points. The ability to iden-
tify patients who experience persistent deficits or de-
clines in HRQOL over time has important implications
for future intervention research. Further, use of a com-
prehensive set of predictors that is derived from reliable
and valid measurement tools allowed us to identify the
critical modifiable factors that can be addressed
through psychosocial and medical interventions. These
include side effects, internalizing and externalizing
problems, and parental fears/concerns. An important
next step for future research in this area is to evaluate
whether interventions to improve predictors (e.g., side
effects, mood difficulties, behavior problems) result in
better HRQOL over time. Additionally, future studies
should evaluate the utility of examining disease-specific
assessment, which may be more sensitive in detecting
HRQOL change over time. Given that existing epi-
lepsy-specific HRQOL measures are lengthy, develop-
ment and validation of streamlined epilepsy-specific
questionnaires (e.g., PedsQL-Epilepsy Module, devel-
opment is under way) that may be more suitable for
clinical practice is warranted.
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