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Early pediatric antiepileptic drug
nonadherence is related to lower long-term
seizure freedom

ABSTRACT

Objective: To examine the relationship between previously identified nonadherence trajectories
during the first 6 months of antiepileptic drug (AED) therapy and long-term seizure-free rates
(defined as $1 year of seizure freedom at the 4 years postdiagnosis milestone) in a cohort of
children with newly diagnosed epilepsy.

Methods: A prospective longitudinal observational study of AED adherence and seizure freedom
in a consecutive cohort of 124 children (ages 2–12 years) with newly diagnosed epilepsy was
conducted. The association between previously identified AED adherence trajectories (i.e., near-
perfect adherence [e.g., average adherence 5 96.8%] vs nonadherent) and seizure freedom
for $1 year at the 4 years postdiagnosis milestone was determined.

Results: Children who exhibited nonadherence to AED therapy in the first 6 months of treatment
were 3.24 times more likely not to have achieved $1 year of seizure freedom at the 4 years
postdiagnosis milestone compared to children in the near-perfect adherence group (x2 5 5.13;
p 5 0.02). Specifically, at the 4 years postdiagnosis milestone, only 12% of children in the near-
perfect adherence group were continuing to experience seizures compared to 31% of children in
the nonadherent group.

Conclusions: Children with epilepsy who achieved near-perfect adherence during the first
6 months of therapy experienced a higher rate of seizure freedom 4 years postdiagnosis com-
pared with those children who demonstrated early nonadherence. This suggests that adherence
intervention early in the course of treatment could play a role in improving long-term seizure free-
dom rates in children with epilepsy. Neurology® 2014;82:671–673

GLOSSARY
AED 5 antiepileptic drug; SES 5 socioeconomic status.

In our prior study, 58% of young children with epilepsy and their families exhibited nonadher-
ence to antiepileptic drugs (AEDs) in the first 6 months of treatment.1 However, the patterns of
nonadherence vary in course and level of nonadherence: mild, moderate, severe early, and severe
delayed nonadherence.1 Although identifying adherence patterns was an important first step to
describing adherence behaviors in pediatric epilepsy, this previous study was unable to address
the relationship between short-term adherence trajectories and long-term seizure outcomes
because of its short 6-month duration. Understanding the role of early adherence patterns on
long-term seizure outcomes is important because adherence patterns appear to be established
and stable by 6 months postdiagnosis, and these patterns likely have an impact on both short-
term and long-term outcomes for children with epilepsy. The purpose of this study was to
examine the relationship between nonadherence within the first 6 months of AED therapy and
long-term seizure freedom at the 4 years postdiagnosis milestone. A 4 years milestone was chosen
because it ensured the study would capture seizure outcome for children with either good
response to AED therapy (i.e., 2 years seizure freedom with their first, second, or third AED
trial) or ongoing seizures despite multiple AED trials. It was hypothesized that children with
near-perfect adherence (e.g., average adherence 96.8%) in the first 6 months of AED therapy
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would be more likely to be seizure-free for
$1 year at the 4 years postdiagnosis milestone
compared to children who exhibited nonad-
herence during the first 6 months of
treatment.

METHODS Participants were recruited on the day of their epi-

lepsy diagnosis from the New Onset Seizure Clinic at Cincinnati

Children’s Hospital Medical Center for a 2-year longitudinal

study examining adherence, predictors of adherence, and health

outcomes. The New Onset Seizure Clinic primarily treats chil-

dren with idiopathic epilepsies with no major medical comorbid-

ities. Inclusion/exclusion criteria were 1) children with newly

diagnosed epilepsy, 2) age between 2 and 12 years, 3) no comor-

bid medical conditions requiring daily medication or major devel-

opmental disorders (e.g., autism), and 5) initiation on 1 AED.

Children and their caregivers were approached for study partici-

pation by a trained research assistant. After study procedures were

explained to participants, written informed consent/verbal assent

was obtained.

During the first study visit, primary caregivers completed a

demographics form and were given an electronic monitor to assess

daily adherence to AED therapy. Study visits coincided with rou-

tine clinic appointments; the first follow-up visit was 1 month

postdiagnosis and then every 3 months thereafter. At each visit,

data from the electronic monitor were downloaded and medical

chart reviews were conducted by trained research assistants. A

final medical chart review was performed at the 4 years postdiag-

nosis milestone by the first author. Patients were recruited from

2006 to 2009 and final data collection (e.g., electronic medical

record review) occurred in March 2013.

Standard protocol approvals, registrations, and patient
consents. Institutional Review Board approval was obtained for

the prospective longitudinal adherence study.

Measures. AED adherence. The MEMS TrackCap (Aardex

Corporation, Union City, CA) and bottle were given to all par-

ticipating families on the day of diagnosis. The MEMS TrackCap

is an electronic monitor that records the date and time the bottle

was opened (e.g., when a pill was removed). Data from the

MEMS TrackCap, which represent daily adherence, were used

to identify trajectories of AED adherence in the first 6 months

of therapy for children with newly diagnosed epilepsy.1 These

adherence trajectory groups included near-perfect adherence,

mild nonadherence, moderate nonadherence, severe delayed

nonadherence, and severe early nonadherence.

Seizure outcomes. Throughout the study, the presence or

absence of seizures was determined using data in the electronic

medical record. Specifically, the presence/absence of seizures

was ascertained using parental report in the clinic visit or via tele-

phone calls between clinic visits and for some seizure types (e.g.,

absence) EEG findings.

Background information form. Parents completed a Back-

ground Information Form including questions on child’s date

of birth, sex, parent education and occupation, and family com-

position. An occupation-based measure of socioeconomic status

(SES),2,3 the Revised Duncan score,4 was calculated for each

family. Scores range from 15 to 97, with higher scores repre-

senting greater occupational attainment.

Statistical analyses. Descriptive statistics including means, fre-

quencies, and SDs were calculated for demographic and medical

variables. Six-month adherence trajectories identified in this

cohort in our prior work1 were used as a grouping variable and

patients were categorized as follows: 1) patients who were in the

near-perfect adherence trajectory were classified as adherent, and

2) patients in the severe early, severe delayed, moderate, and mild

nonadherence trajectories were classified as nonadherent.

Children who did not have any seizures for$1 year at their 4

years postdiagnosis milestone were considered seizure-free. This

included patients who had become 2 years seizure-free, weaned

from their AEDs, and then did not have any subsequent reported

seizures noted in their electronic health record at the 4 years

postdiagnosis mark. Children who continued to have seizures

during the year prior to their 4 years postdiagnosis milestone were

considered to not be seizure-free. x2 analyses were conducted to

compare the proportions of patients at the 4 years postdiagnosis

mark who were $1 year seizure-free and those with continued

seizures by their adherence classification.

RESULTS A total of 130 children with newly diag-
nosed epilepsy and their primary caregivers were
approached for study participation. Five participants
stated they were too busy, which yielded a recruitment
rate of 96% (n5 125). One patient was found to have
pervasive developmental disorder after consent was
obtained and was removed from analyses (n 5 124).
Seizure outcome data at the 4 years postdiagnosis mile-
stone were available for 80% of the sample (n 5 99).
Missing seizure outcome data is attributed to families
moving/transferring care to another institution (n 5 6)
or not returning to our hospital for follow-up clinical
care (n 5 19). No significant differences in child age,
child sex, child race/ethnicity, seizure type, or caregiver
marital status were found between families with missing
seizure outcome data compared to those included in the
study cohort. However, children who were missing data
had lower SES (t[121] 5 2.78; p , 0.01) and were
more likely to be in the nonadherent trajectories (x2 5

14.8; p , 0.001). Demographic characteristics of the
final sample are presented in the table.

Children who exhibited AED nonadherence dur-
ing the first 6 months of therapy were 3.24 times
more likely not to have achieved $1 year of seizure
freedom at the 4 years postdiagnosis milestone com-
pared to children in the near-perfect adherence group
(x2 5 5.13; p 5 0.02). Specifically, at the 4 years
postdiagnosis milestone, only 12% (n 5 6 of 50) of
children in the near-perfect adherence group were
continuing to experience seizures compared to 31%
(n5 15 of 49) of children in the nonadherent group.

DISCUSSION The current study examined the rela-
tionship between AED adherence in the first 6
months of treatment for children with newly diag-
nosed epilepsy and long-term seizure outcomes.
Seizure freedom for $1 year at the 4 years
postdiagnosis milestone was considered a successful
long-term outcome. In contrast, ongoing seizures at
the 4 years postdiagnosis milestone was considered a
poor long-term outcome and most likely a sign of
medically resistant (intractable) epilepsy.
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Children with epilepsy who demonstrated near-
perfect adherence during their first 6 months of
AED therapy exhibited a higher seizure freedom rate
than children with early AED nonadherence. Specif-
ically, children with early nonadherence were 3 times
more likely to continue having seizures at the year 4
postdiagnosis milestone. Overall, one-third of chil-
dren who exhibited early nonadherence continued
having seizures compared to only 12% of children
who demonstrated near-perfect adherence. These re-
sults suggest that early adherence may be critical to
seizure outcomes in children with newly diagnosed
epilepsy. Evidence-based treatments,5,6 including
family-based and behavioral treatment, have been
developed for children with chronic conditions who
demonstrate nonadherence. These treatments need to
be available to and used by children with epilepsy.
This suggests that adherence intervention early in the

course of treatment could play a role in improving
long-term seizure freedom rates in children with
epilepsy. Limitations of the current study include
the cohort’s restricted age range (2–12 years), and
children had no developmental or medical comorbid-
ities at diagnosis, limiting generalizability. Future
studies should expand to adolescents and include
those with comorbidities that appear at disease onset
and document those that develop during the course of
treatment.
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Table Demographic data of children with epilepsy and their caregivers (n 5 99)

Near-perfect
adherence
(n 5 50)

Nonadherent
(n 5 49)

Child age, y, mean (SD) 7.3 (3.0) 7.1 (2.7)

Child sex, n (%)

Girls 19 (38) 20 (41)

Boys 31 (62) 29 (59)

Child race, n (%)

White 45 (90) 29 (59)

Black 4 (8) 13 (27)

Biracial/multiracial/other 1 (2) 7 (14)

Child ethnicity, n (%)

Non-Hispanic 49 (98) 47 (96)

Hispanic 1 (2) 2 (4)

Seizure type, n (%)

Idiopathic localization-related 24 (48) 23 (47)

Idiopathic generalized 13 (26) 7 (14.3)

Idiopathic unclassified 8 (16) 7 (14.3)

Cryptogenic localization-related 1 (2) 7 (14.3)

Cryptogenic generalized 2 (4) 3 (6.1)

Symptomatic localization-related 2 (4) 1 (2)

Symptomatic generalized 0 1 (2)

Initial prescribed antiepileptic drug, n (%)

Carbamazepine 29 (58) 29 (59)

Valproic acid 21 (42) 20 (41)

Caregiver marital status, n (%)

Married 38 (76) 28 (57)

Not married (e.g., single, divorced) 12 (24) 21 (43)

Duncan score,a mean (SD) 61.4 (18.6) 48.2 (19.5)

aMean Duncan scores reflect occupations such as sales and electrical technicians (Duncan
score of 61) and protective services and administrative support (Duncan score of 48).
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