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Objective: This study aimed to provide information on the burden of illness and health-related quality of life
(HRQoL) in children with epilepsy who experience prolonged acute convulsive seizures (PACS) in the commu-
nity setting, and to investigate factors that may predict poor HRQoL in this population.
Methods:Noninstitutionalized children (aged 3–16 years)whohad experienced at least one PACSwithin the past
year and had currently prescribed PACS rescue medication were enrolled in a cross-sectional study in Germany,
Italy, Spain, and the United Kingdom (Practices in Emergency and Rescuemedication For Epilepsymanagedwith
Community-administered Therapy 3 [PERFECT-3]). Clinicians, parents/guardians, and patients completed web-
based questionnaires regarding clinical characteristics, PACS frequency, and day-to-day impairment. Patients'
HRQoLwas rated by clinicians, parents/guardians, and patients themselves using the 5-dimension EuroQol ques-
tionnaire (EQ-5D) and summarized as a utility score. Potential predictors of poorHRQoLwere tested in individual
univariate generalized linear models and a global multivariable model.
Results: Enrolled children (N = 286) had experienced 1–400 PACS (median: 4) in the past year. Clinicians re-
ported that 216/281 patients (76.9%) had learning disabilities of varying severity. Mean EQ-5D utility scores
rated by clinicians (n = 279), parents (n = 277), and patients (n = 85) were 0.52 (standard deviation: 0.41),
0.51 (0.39), and 0.74 (0.29), respectively. Increasing PACS frequency, increasing severity of learning disability,
and specialist school attendance were significantly associated with decreasing EQ-5D utility score. In the multi-
variable model, having learning disabilities was the best predictor of poor HRQoL.
Significance: Health-related quality of life was very poor in many children with epilepsy whose PACS were man-
agedwith rescuemedication in the community, with learning disability being themost powerful predictor of pa-
tients' HRQoL. Mean EQ-5D utility scores were lower (worse) than published values for many other chronic
disorders, indicating that optimal treatment should involve helping children and their families to manage learn-
ing disabilities and day-to-day impairments, in addition to preventing seizures.

© 2019 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

People with epilepsy often experience poor health-related quality of
life (HRQoL) [1]. Beyond controlling seizures, the ultimate goal of opti-
mal epilepsy treatment should be to improve HRQoL [1,2]. Published in-
formation on HRQoL in children with epilepsy is limited, with most
studies of the factors driving poor HRQoL in people with epilepsy con-
ducted in adults. Comorbidities, treatment side effects, and tonic–
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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clonic seizureswere associatedwith poor HRQoL in adultswith epilepsy
in a study using both epilepsy-specific and generic measures of HRQoL
[2]. Comorbidities and seizure frequency and severity were also associ-
atedwith poor HRQoL in adults with epilepsy in a systematic review [1].

Adults with epilepsy have similar HRQoL impairment to those with
asthma, chronic obstructive pulmonary disease, diabetes, heart failure,
or strokewhen compared using the 5-dimension EuroQol questionnaire
(EQ-5D) [3]. The use of generic measures of HRQoL such as the EQ-5D
permits comparison of HRQoL between diseases and with population
norms, which are available for adults in 24 countries [4]. The EQ-5D is
commonly used in Europe and North America, and is recommended
by the National Institute for Health and Care Excellence in the United
Kingdom (UK) for economic evaluation [5,6]. The EQ-5D has a version
suitable for children and adolescents, as well as the adult version.

Here, we provide the first real-world data on HRQoL in noninstitu-
tionalized children and adolescents with epilepsy collected using the
EQ-5D. In children with epilepsy, prolonged acute convulsive seizures
(PACS) are likely to progress to status epilepticus if left untreated [7],
which can result in long-term consequences such as irreversible neuro-
logic damage [8]. Practices in Emergency and Rescuemedication For Ep-
ilepsymanagedwith Community-administered Therapy 3 (PERFECT-3)
was a European retrospective observational study of noninstitutional-
ized children (aged 3–16 years) with epilepsy who had experienced
PACS and were prescribed rescue medication.

Previously published data from PERFECT-3 showed that PACS fre-
quency varied widely in the study population, from 1 to 400 in the
12months before enrollment [9]. The present analyses explored the as-
sociation of PACS frequency with children's schooling, functional im-
pairment, and HRQoL, and also investigated if other factors were
predictive of poor HRQoL in this population.
2. Methods

2.1. Design

The PERFECT-3 study included noninstitutionalized children and ad-
olescents (aged 3–16 years)whohad beendiagnosed ashaving epilepsy
at least 12 months before enrollment, had experienced one or more
PACS in the past 12 months, and had one or more current prescriptions
for PACS rescue medication. Prolonged acute convulsive seizures were
defined as convulsive seizures lasting longer than 5 min [9]. Patients
were not eligible for inclusion in the study if they experienced febrile
seizures but had no diagnosis of epilepsy, if they had pseudo-seizures
or other nonepileptic events which could be confounded with seizures,
or if they were institutionalized.

Eligible patientswere enrolled byphysicians at 20 study centers (pe-
diatric departments and specialist pediatric neurology centers) in
Germany, Italy, Spain, and the UK by consecutive sampling of eligible
patients making routine visits. A predefined algorithmwas used for pa-
tient recruitment in each country to obtain a sample representative of
the different age groups of interest (3–6 years, 7–12 years, and
13–16 years). The web-based system ensured that individuals could
be enrolled only if the quota for their age group in that country had
not been filled.
2.2. Conduct and ethics

The study was conducted from July 2013 to May 2014. Informed
consent from parents/guardians and assent from patients aged
7–16 years were obtained before participation. The study was con-
ducted in accordance with the International Conference on Harmoniza-
tion of Good Clinical Practice, the principles of the Declaration of
Helsinki [10], and, when applicable, local ethical and legal requirements
for noninterventional studies.
2.3. Assessments

Patient demographics and baseline clinical characteristics were ex-
tracted from medical records by site staff at enrollment. Clinicians pro-
vided further information about each patient via a web-based survey
comprising 13 questions. Parents (or guardians) of enrolled patients
completed a 110-question web-based survey. A 35-question web-
based survey was completed by patients themselves (if able and aged
13–16 years) or by a parent or guardian in conjunction with their
child (if aged 3–12 years, or if aged 13–16 years and unable to complete
the survey independently).

Health-related quality of life was assessed by clinicians, parents, and
patients using the 3-level version of the EQ-5D (the EQ-5D-3L), which
classifies health state across five domains using three possible levels of
severity (no problems/some problems/severe problems). The youth
version of the EQ-5D (the EQ-5D-Y) is based on the EQ-5D-3L, with
the wording changed to be more suitable for children [6].

Parents and clinicians completed the EQ-5D-3L proxy version. Pa-
tients aged 13–16 years (if able) completed the EQ-5D-3L, and patients
aged 7–12 years (if able) completed the EQ-5D-Y. Validated translations
of all EQ-5D questionnaires were used when appropriate. Results were
summarized as EQ-5D utility scores (calculated using UK-specific
weightings) [11] based on a scale in which 1 is best possible health
and 0 is dead [6].

2.4. Statistical analysis

This observational study had no prespecified primary endpoint.
Based on the multimodal distribution of PACS frequency in the study
population, patients were assigned post hoc to subgroups of low, me-
dium, and high PACS frequencies (1–5, 6–50, and ≥51 PACS, respec-
tively, in the 12 months before enrollment). Alternative subgroups of
different PACS frequencies were also analyzed (1–5, 6–20, and ≥21
PACS in the 12 months before enrollment), which gave similar results
to those presented here (data not shown). Questionnaire responses
pertaining to learning disability, schooling, functional impairment, and
EQ-5D utility scores were stratified by PACS frequency subgroup.

Potential predictors of EQ-5D utility scorewere predefined based on
advice from epilepsy specialists, summarized using descriptive statis-
tics, and analyzed using linear regressionmodels. Predictorswere as fol-
lows: PACS frequency, source of EQ-5D utility score (clinician/parent/
patient), age (continuous and categorical), sex, country, route of rescue
medication administration (buccal/rectal/other), formulation (prefilled
syringe/other), hospitalizations in the past 3 months (continuous and
yes/no), time since last seizure, schooling, and learning disability
(none/mild/moderate/severe).

Potential predictors were tested individually in univariate linear re-
gression models and were also combined into a global multivariable
model using a backward selection algorithm (starting with all predic-
tors, the predictor with the highest p value was iteratively removed
from the model leaving only those that were significant at the 0.05
level). The only exception was the source of EQ-5D utility score, which
was included in the final multivariable model regardless of significance
level because it was considered of special interest. Univariate and mul-
tivariable analyses used generalized linearmodels with Gaussian family
and identity link [12].

3. Results

3.1. Participants

Patient demographics, characteristics, and survey completion rates
are summarized in Table 1. At the time of study entry, 96.4% of patients
were receiving prescribed antiepileptic medication, with 26.3% receiv-
ing one drug, 40.2% receiving two drugs, and 29.9% taking three or
more antiepileptic drugs (AEDs) [9].



Table 1
Patient demographics, characteristics, and survey completion. Abbreviations: PACS, prolonged acute convulsive seizures; SD, standard deviation.

Characteristic Overall
(N = 286)

1–5 PACS/year
(n = 158)

6–50 PACS/year
(n = 102)

≥51 PACS/year
(n = 26)

Age, years
Mean (SD) 8.8 (3.8) 8.6 (3.8) 9.1 (4.0) 8.8 (3.4)
Median (range) 8 (3–16) 8 (3–16) 9 (3–16) 8 (3–15)

Age groups
3–6 years, n (%) 95 (33.2) 59 (62.1) 30 (31.6) 6 (6.3)
7–12 years, n (%) 129 (45.1) 68 (52.7) 47 (36.4) 14 (10.9)
13–16 years, n (%) 62 (21.7) 31 (50.0) 25 (40.3) 6 (9.7)

Sex
Male, n (%) 157 (54.9) 87 (55.1) 53 (52.0) 17 (65.4)

Country
Germany, n (%) 92 (32.2) 42 (26.6) 39 (38.2) 11 (42.3)
Italy, n (%) 75 (26.2) 46 (29.1) 26 (25.5) 3 (11.5)
Spain, n (%) 77 (26.9) 50 (31.6) 19 (18.6) 8 (30.8)
UK, n (%) 42 (14.7) 20 (12.7) 18 (17.6) 4 (15.4)

Rescue medication route of administration (n = 265)a

Buccal, n (%) 76 (26.57) 40 (13.99) 29 (10.14) 7 (2.45)
Rectal, n (%) 108 (37.76) 67 (23.43) 30 (10.49) 11 (3.85)
Sublingual, n (%) 1 (0.35) 0 1 (0.35) 0
N1 route, n (%) 80 (27.97) 41 (14.34) 34 (11.89) 5 (1.75)

Number of PACS in the past 12 months
Mean (SD) 23.6 (59.8) 2.5 (1.3) 19.0 (14.7) 169.8 (121.4)
Median (range) 4 (1–400) 2 (1–5) 12 (6–50) 100 (52–400)

Survey completion
Clinician, n 281 156 99 26
Parent, n 258 146 88 24
Patient/proxy,b n 251 142 86 23

a Excluding missing answers (3/286), and those who answered ‘do not know’ (1/286) and ‘other’ (17/286).
b The survey was completed by 27/251 patients (10.8%) by themselves, with the remainder completed by proxy (a parent/guardian) in conjunction with the patient.
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Overall, the median number of PACS experienced in the past
12 months was 4 (range: 1–400). The low-, medium-, and high-
frequency PACS subgroups comprised of 158 (55.2%), 102 (35.7%), and
26 (9.1%) patients, respectively (Table 1). The median (range) number
of PACS experienced in the past 12 months for each subgroup was 2
(1–5), 12 (6–50), and 100 (52–400), respectively. Age, sex, country of
enrollment, and time since epilepsy diagnosis were generally balanced
across the PACS frequency subgroups. Survey response rates were also
similar among subgroups (Table 1).

3.2. Web-based questionnaires

3.2.1. Learning disability
Clinicians reported that 216/281 patients (76.9%) had learning dis-

abilities. Of the 216 patients with learning disabilities, 61 (28.2%) had
learning disabilities classed as severe (unable to attend kindergarten
or mainstream school and in need of continuous care). Higher propor-
tions of patients in the medium- and high-frequency PACS subgroups
had learning disabilities (89/99 [89.9%] and 22/26 [84.6%], respectively)
than in the low-frequency PACS subgroup (105/156 [67.3%]). Of the pa-
tients with learning disabilities, 22/105 in the low- (21.0%), 29/89 in the
medium- (32.6%), and 10/22 in the high-frequency PACS subgroups
(45.5%) had severe learning disabilities (Fig. 1A).

3.2.2. Schooling
Overall, 257 parents reported that 76 patients (29.6%) attended a

specialist school. The proportion of patients who attended a specialist
school rose from 32/145 (22.1%) in the low-frequency PACS subgroup
to 34/88 (38.6%) in the medium- and 10/24 (41.7%) in the high-
frequency PACS subgroups. According to parents, 5/258 patients
(1.9%) did not attend school, kindergarten, or nursery at all, of whom
three were in the high-frequency PACS subgroup (Fig. 1B).

3.2.3. Functional impairment
Clinicians reported that 148/281 children (52.7%) had functional im-

pairment that interfered with typical day-to-day activities. The propor-
tion of children with functional impairment increased from 64/156
(41.0%) in the low-frequency PACS subgroup to 64/99 (64.6%) in the
medium- and 20/26 (76.9%) in the high-frequency PACS subgroups. Of
the children with functional impairment in each of the low-, medium-,
and high-frequency PACS subgroups, 19/64 (29.7%), 27/64 (42.2%),
and 10/20 (50.0%), respectively, had severe impairment (Fig. 1C).

3.3. EQ-5D utility scores

3.3.1. Source of utility score
In the overall population, mean EQ-5D utility scores rated by clini-

cians (n = 279), parents (n = 277), and patients (n = 85) were 0.52,
0.51, and 0.74, respectively (Table 2). Five-dimension EuroQol question-
naire data were available from all three sources (clinicians, parents, and
patients) for 84 patients. In this subset, the mean EQ-5D utility scores
rated by clinicians, parents, and patients were 0.82, 0.74, and 0.74,
respectively.

3.3.2. Descriptive analyses
Mean EQ-5D utility scores rated by clinicians, parents, and patients

fell from 0.62, 0.61, and 0.82, respectively, in the low-frequency PACS
subgroup, to 0.41, 0.40, and 0.62, respectively, in the medium-
frequency PACS subgroup, and 0.37, 0.34, and 0.66, respectively, in the
high-frequency PACS subgroup. Five-dimension EuroQol questionnaire
utility score correlated weakly but significantly with PACS frequency
for clinician and parent ratings (r = −0.15, p = 0.013, n = 279 and r
=−0.18, p=0.003, n=277, respectively). Correlation of EQ-5Dutility
score with PACS frequency for patient ratings, although in the same di-
rection, was not significant (r = −0.20, p = 0.061, n = 85).

3.3.3. Univariate modeling
Increasing PACS frequency, increasing severity of learning disability,

and specialist school attendance were significantly associated with de-
creasing EQ-5D utility score (p ≤ 0.001; Table 3). Patient-rated EQ-5D
utility score was significantly higher than parent-rated score (p b

0.001), whereas clinician-rated utility score did not differ significantly
from parent-rated score (p = 0.322). Of the other factors investigated,
only country was associated with EQ-5D utility score, with patients



Fig. 1. A) Clinician-rated learning disability, B) parent-reported school attendance, and
C) clinician-rated functional impairment. Abbreviation: PACS, prolonged acute
convulsive seizures. Learning disabilities were reported by clinicians (n = 281) and
classed as mild (able to attend regular kindergarten/school), moderate (attends
specialist school), or severe (unable to attend specialist kindergarten/school; requires
continual specialist care) (A). A parent of each child (n = 258) was asked what type of
school their child attended (B). Impairments in day-to-day activities typical of the
patient's age group were reported by clinicians (n = 281) (C). Proportions are based on
the indicated total numbers of responses. Numbers in the bars are numbers of patients.

Table 2
EQ-5Dutility scores from clinician, parent, and patient ratings. Abbreviations: EQ-5D, 5-di-
mension EuroQol questionnaire; EQ-5D-3L, 3-level version of the EQ-5D; EQ-5D-Y, youth
version of the EQ-5D-3L; SD, standard deviation.

Source n Mean (SD) Median (range)

Cliniciana 279 0.52 (0.41) 0.71 (−0.594, 1)
Parenta 277 0.51 (0.39) 0.69 (−0.594, 1)
Patient 85 0.74 (0.29) 0.81 (−0.166, 1)

Patient aged 7–12 yearsb 58 0.72 (0.30) 0.80 (−0.166, 1)
Patient aged 13–16 yearsc 27 0.78 (0.27) 0.85 (0.151, 1)

a Rated using the EQ-5D-3L proxy version.
b Rated using the EQ-5D-Y (3 patients aged 7–12 years filled in the EQ-5D-3L).
c Rated using the EQ-5D-3L (1 patient aged 13–16 years filled in the EQ-5D-Y).
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from Italy and Spain having better HRQoL than those from the UK (p=
0.003 and p=0.006, respectively) (Supplementary Table S1). The num-
ber of hospitalizations in the past 3 months (both continuous and yes/
no) had no significant effect on EQ-5D utility score (Supplementary
Table S1).
3.3.4. Multivariable modeling
Learning disability, specialist school attendance, and being younger

had a significant negative impact on EQ-5D utility score following itera-
tive selection in multivariable models (p b 0.001, p = 0.008, and p b

0.001, respectively) (Table 4). The predictor with the greatest impact
was the level of learning disability, with even mild learning disability
having a significant negative effect on EQ-5D utility score. The source
of utility score (clinician, parent, patient) was not a significant predictor
in the multivariable model.
4. Discussion

This study revealed for the first time that HRQoL is very poor in
many noninstitutionalized children with epilepsy who experience
PACS. Prolonged acute convulsive seizure frequency varied widely,
and childrenwith greater PACS frequency tended to haveworse disabil-
ity and impairment and to needmore specialist schooling.Meanparent-
and clinician-rated EQ-5D utility scores for patients in the PERFECT-3
population were substantially lower, indicating worse HRQoL, than
published patient-rated utility scores for adults with cancer [13],
asthma, chronic obstructive pulmonary disease, diabetes, heart failure,
or stroke [3].

MeanEQ-5D scores reported here by clinicians, parents, andpatients
were all well below the UK population norm for adults (0.51, 0.52, and
0.74 vs 0.86) (no population norm is available for children) [4,14]. In
the subset of children who were able to complete the EQ-5D question-
naire themselves, HRQoL was higher than in the overall patient popula-
tion (measured using the proxy questionnaires) and was similar to
previously reported self-rated scores for adults with epilepsy (0.74 vs
0.76) [3]. The patient-rated EQ-5D score reported here (0.74) is lower
than published values for children with cystic fibrosis (0.78), or with
asthma that is not well controlled (0.82) [16,17].

For those individuals with EQ-5D assessments from all three sources
(n = 84), mean EQ-5D utility scores were rated similarly by clinicians,
parents, and patients. Themean EQ-5D scores in this subsetwere higher
than for the overall population, indicating that HRQoL was higher in
children and adolescents whose cognitive capacity was sufficient to en-
able them to complete the questionnaire compared with those who
could not.

Prolonged acute convulsive seizure frequency, level of learning dis-
ability, and schooling, as well as source of EQ-5D, had a significant effect
onHRQoL (p ≤ 0.001) in univariatemodels. The significant effect of coun-
try (Italy p = 0.003 and Spain p = 0.006) is likely to be a result of the
higher proportions of patients experiencing 1–5 PACS per year enrolled
in Italy and Spain than inGermany and theUK, given that PACS frequency
was a predictor of HRQoL. Route of administration of rescue medication
(buccal vs rectal) did not have a significant effect on HRQoL, but it should
be noted that route of administration is highly dependent on country,
which may have confounded these results. For example, no patients
from the UK used rectal administration, and only one patient from Italy
used buccal administration at the time of the study.



Table 3
Significant predictors of EQ-5D utility score (univariate models). Abbreviations: CI, confidence interval; EQ-5D, 5-dimension EuroQol questionnaire; PACS, prolonged acute convulsive
seizure.

Model covariate Category Coefficient 95% CI p value

Source of EQ-5D utility score Parent (reference) – – –
Clinician 0.011 −0.011, 0.034 0.322
Patient 0.231 0.166, 0.296 b0.001
Intercept 0.510 0.464, 0.556 b0.001

PACS frequency (continuous) Per unit increase −0.001 −0.002, −0.0003 0.010
Intercept 0.572 0.525, 0.618 b0.001

PACS frequency (categorical) 1–5 (reference) – – –
6–10 −0.137 −0.247, −0.027 0.014
11–20 −0.231 −0.378, 0.085 0.002
21–50 −0.310 −0.490, −0.130 0.001
N50 −0.247 −0.416, −0.078 0.004
Intercept 0.643 0.588, 0.698 b0.001

Level of learning disability None (reference) – – –
Mild −0.168 −0.231, −0.105 b0.001
Moderate −0.417 −0.489, −0.344 b0.001
Severe −0.901 −0.964, −0.838 b0.001
Intercept 0.896 0.854, 0.937 b0.001

Schooling Mainstream (reference) – – –
Kindergarten/nursery −0.233 −0.354, −0.112 b0.001
Other −0.214 −0.398, −0.029 0.023
Specialist school −0.450 −0.547, −0.354 b0.001
Does not attend −0.078 −0.376, 0.220 0.609
Intercept 0.745 0.694, 0.796 b0.001

Other covariates tested are summarized in Supplementary Table S1.
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Learning disability emerged as the main predictor of poor HRQoL in
the multivariable model. This observation is in line with previous find-
ings that intellectual disability led to reduced HRQoL in children with
epilepsy [18,19] and that comorbidities were a significant predictor of
poor HRQoL in adults with epilepsy [1,2]. Specialist schooling was also
a strong predictor of poorHRQoL andpresumably reflected learning dis-
ability. These findings highlight the probable impact of the underlying
etiology on HRQoL being intrinsically linked to seizure frequency learn-
ing disability and functional impairment.

A key limitation of the present study was that the information col-
lected on the etiology of patients' epilepsy and seizure type was not de-
tailed enough for these factors to be analyzed as potential predictors of
poor HRQoL. Because the interactions between underlying etiology, sei-
zures, functional impairment, learning disability, and HRQoL are com-
plex, it would be challenging to assess the impact of each factor
independently. The contribution of each of these factors will also vary
from patient to patient. For example, a patient with trisomy 21 and an-
other with focal dysplasia could each experience 15 PACS per year, but
would have very different degrees of learning disability and very differ-
ent HRQoL. Nevertheless, the present study suggests that not only fre-
quent seizures but also learning disability are key factors driving poor
Table 4
Multivariablemodels of potential predictors of EQ-5D utility score. Abbreviations: CI, con-
fidence interval; EQ-5D, 5-dimension EuroQol questionnaire.

Model covariate Category/unit Coefficient 95% CI p
value

Level of learning
disability

None (reference) – – –
Mild −0.159 −0.223, −0.096 b0.001
Moderate −0.346 −0.431, −0.261 b0.001
Severe −0.841 −0.921, −0.761 b0.001
Intercept 0.771 0.697, 0.845 b0.001

Schooling Other (reference) – – –
Specialist school −0.104 −0.180, −0.027 0.008

Age Per 1-year increase 0.014 0.007, 0.021 b0.001
Source of EQ-5D
utility score

Parent (reference) – – –
Clinician 0.002 −0.021, 0.025 0.838
Patient 0.022 −0.022, 0.066 0.334
HRQoL in children with epilepsy as a population with a range of other
disease characteristics.

A further limitation is that the study did not collect sufficient infor-
mation about AED treatment to enable them to be investigated as a po-
tential predictor of HRQoL. Although a systematic review of predictors
of HRQoL in adults with epilepsy did not find a clear association with
AEDs [1], a more recent study showed that patients taking one or
more newer AEDs (introduced from 1993) were less likely to report
poorHRQoL than those on polytherapywith older AEDs (introduced be-
fore 1993) [2]. Importantly, the PACS frequency analysis was not a
prespecified study outcome, and the post hoc determination of sub-
groups is an inherent limitation.

When interpreting the data presented here, it should also be taken
into consideration that all patients in the present study had been pre-
scribed rescue medication, which could itself negatively affect HRQoL.
For example, side effects of benzodiazepines, such asmidazolam and di-
azepam, include drowsiness, dizziness, and problemswithmemory and
cognition [20,21].

Strengths of this study include the large, international sample of
noninstitutionalized children and the assessment of HRQoL frommulti-
ple perspectives. The use of the EQ-5D rather than an epilepsy-
specific HRQoL instrument enabled comparison with other diseases
and with available population norms. Some HRQoL scales for chil-
dren with epilepsy exclude those with severe cognitive difficulties,
potentially leading to underestimation of burden compared with
the present study [19]. Because this study excluded institutionalized
children, however, many severe cases of epilepsy would not have
been represented.

In conclusion, HRQoLwas very poor in a large proportion of this pop-
ulation of noninstitutionalized children with epilepsy who experience
PACS and are prescribed rescuemedication. Severity of learning disabil-
ity was a more powerful predictor of poor HRQoL than PACS frequency.
These findings support previous recommendations to improve HRQoL
as part of the strategy for managing epilepsy [1,2]. Here, we show that
the optimalmanagement of childrenwith epilepsy outside specialist in-
stitutions should involve helping families to manage learning disabil-
ities and day-to-day impairments associated with the condition, in
addition to terminating seizures.
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