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Study Objectives: To evaluate the effects of pediatric epilepsy 
on sleep in parents of epileptic children.
Methods: Cohort design in which the sleep quality of parents 
of epileptic children (POEC) and parents of nonepileptic chil-
dren (PONEC) in the month preceding recruitment were com-
pared using the self-administered Pittsburgh Sleep Quality 
Index (PSQI).
Results: Mothers of epileptic children had a 7-fold 
occurrence of sleep disturbances when compared to mothers 
of non-epileptic children (OR = 6.66 CI 95% 1.10-70.08). 
The sleep characteristics that showed statistically signifi cant 
differences were: sleep duration, sleep continuity, and self-
evaluation of sleep quality (p < 0.05 for all parameters). No 

signifi cant difference in sleep quality was found between 
fathers of epileptic children and fathers of nonepileptic 
children.
Conclusions: Sleep disturbances are more common in moth-
ers of epileptic children. The sleep quality of mothers to epi-
leptic children should be considered in their comprehensive 
management, and if necessary, the sleep disturbance should 
be addressed.
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Epilepsy is one of the most common chronic clinical prob-
lems in the pediatric population, and appears in approxi-

mately 0.5% children. As in other chronic pediatric diseases, 
epilepsy has an appreciable negative impact on the quality of 
life in the family in general, and the parents in particular.1,2 Fur-
thermore, epilepsy has unique characteristics that contribute 
to a prolonged adaptive diffi culty of the parent. This includes 
unpredictable stressful events, social stigma of the child and 
family, extended treatment regimen subject to frequent chang-
es, and cognitive disturbances accompanying the disease and 
treatment. Previous research has shown that even in compari-
son with other chronic pediatric diseases, parents of children 
with epilepsy suffer from higher rates of stress, anxiety, and 
depression, which manifest in signifi cant impairment in social, 
familial, and personal parental functioning.3,4

Despite the fact that there has been research investigating 
the effects on the lives of the parents in chronic pediatric dis-
ease in general and pediatric epilepsy in particular, there is in-
suffi cient data on the effects on the sleep quality of the parents, 
even though this impairment is liable to be accompanied by 
negative repercussions.

Insomnia, which may be a symptom, a sign, or a primary 
disturbance, is currently defi ned only as a symptom, in the pres-
ence of ≥ 1 of 4 characteristics: diffi culty in falling asleep, in-
voluntary early awakening, diffi culty in remaining continually 
asleep, and unrefreshing sleep. As a syndrome, sleep diffi culties 
must occur in association with a complaint of impaired daytime 
functioning (e.g., diminished vocational functioning) and in the 
presence of adequate opportunity to sleep.

For the purpose of this project we decided to use the ICSD-
2 general criteria for insomnia that do not specify a frequency 

and duration for the insomnia symptoms.5 Studies of the patho-
physiology of this disturbance have described physiological as 
well as psychological effects.6

Disturbances of sleep duration and associated daytime 
drowsiness have numerous clinical ramifi cations. Most com-
monly studied is the negative effect on essential cognitive 
functions, both lower and higher, such as attention, concentra-
tion, alertness, reaction time, risk taking, short-term memory, 
decision making, and judgment.7 The signifi cance of these 
fi ndings is in their impact on the quality of life of the individ-
ual, and in their heavy toll on society, expressed in economic 
standing from decreased productivity of those suffering from 
sleep disturbances, but mainly due to the increase in errors 
and accidents, including many fatal ones.8 In addition, sleep 
disturbances have direct strong negative effects on morbidity 
and mortality.9,10

Qualitative studies that show distinctive sleep patterns in 
families of pediatric epilepsy patients suggest increased oc-
currence of this impairment. These studies show that the ap-
pearance of a seizure, even febrile seizure, disrupts the family 
routine, expressing itself in the fact that in many families, par-

bRIEF SUMMARY
Current knowledge/Study Rationale: Pediatric epilepsy leads to 
prolonged adaptive parental diffi culties which in turn affect the quality of 
life in the child, eventually leading to a vicious cycle. Little data is avail-
able regarding the impact of pediatric epilepsy on parental sleep quality.
Study Impact: The study provides new data on the nature of sleep dis-
turbances in parents of epileptic children. There is a need to consider the 
involvement of a sleep specialist in order to address a suspected sleep 
disturbance.
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parents enrolled reported having an epileptic child. In 5 fami-
lies, the parents refused to participate, while in 7 families, both 
the fathers and mothers were interested in participating in the 
study. In 28 cases, only one parent participated; thus a total of 
42 parents were enrolled in the comparison group.

All parents were asked to fill out a demographic question-
naire, a medical history questionnaire, and the PSQI Sleep 
Quality Questionnaire, which tested the quality of sleep in the 
month preceding the completion of the questionnaire.

PSQI Questionnaire
The PSQI is a self-administered questionnaire commonly 

used in clinical research sleep studies. Using a cutoff val-
ue of 5, the questionnaire is validated to define subjective 
insomnia.16 The PSQI Questionnaire is more highly associ-
ated with psychological symptom ratings and sleep diary 
measures then the Epworth Sleepiness Scale (ESS), and has 
been shown to have a sensitivity of 89.6% and a specific-
ity of 86.5%.17 The PSQI Questionnaire has 19 sections that 
subjectively evaluate the subject’s sleep quality over the past 
month. The 19 sections contain 7 indices of clinical aspects 
of sleep quality: sleep disturbances—awakenings during 
sleep, involuntary earlier awakening, coughing, feelings of 
coldness or warmth, nightmares, and pain; sleep latency—
amount of time between lying down in bed and falling asleep; 
sleep effectiveness—net sleep time between lying down in 
bed and awakening; sleep length—net sleep time; daily func-
tioning—difficulty maintaining wakefulness and enthusiasm 
during the day; medications—use of medications to improve 
sleep quality; general evaluation—general self-evaluation of 
sleep quality. Each index can be evaluated on a scale of 0-3. 
The 7 indices were combined to achieve a total value ranging 
from 0 to 21. The questionnaire has been translated into 48 
languages, including Hebrew. The Hebrew translation of the 
questionnaire has been validated.16

Demographic and Medical History Questionnaire
Demographic information was obtained from the study 

participants (sex, age, number and ages of children, years of 
schooling, number of daily work hours). The following 4 ques-
tions were directed only to POEC and were about the epileptic 
history (date of first and last seizure, total number of seizures, 
and number of seizures in the previous month).

The study was approved by the Institutional Review Board of 
the Soroka University Medical Center and Ben-Gurion Univer-
sity of the Negev. All the parents signed the informed consent.

Statistical Analyses
We assessed the association between parenting an epileptic 

child to background variables using χ2 test for nominal vari-
ables and t-test for quantities variables.

The association between study group and sleep disturbance 
of the parents, adjusting for suspected confounders, was exam-
ined using a multivariate logistic regression. Clinically signifi-
cant variables as well as variables with borderline statistical 
significance were available for this analysis.

The difference in various indices evaluating sleep quality be-
tween the 2 study groups was tested using the Mann-Whitney 
test; the correlation between the severity of the child’s epilepsy 

ents begin to sleep in the child’s room and/or check his/her con-
dition numerous times during the night.11

Moreover, sleep of epileptic children is frequently disturbed, 
which may contribute to parental sleeping problems. Epileptic 
children often experience sleep fragmentation and excessive 
daytime sleepiness as a result of seizures, comorbid sleep disor-
ders (sleep disordered breathing, obstructive sleep apnea, upper 
airway resistance syndrome, periodic leg movement of sleep), 
and antiepileptic drugs.12 As a result, the caregivers of these 
children are likely to experience concomitant sleep problems 
when trying to answer their children’s needs during the night.

Beyond the repercussions of sleep disturbances of the parents 
of pediatric epilepsy patients on the parent himself, one must 
account for the implications for the child. It has been shown that 
treatment of chronic pediatric disease that included dealing with 
its repercussions on the rest of the family is highly correlated 
with best treatment results.13 Familial factors have been found to 
play an important role in the development and severity of psy-
chopathology of the pediatric epilepsy patient.14 Since normal 
sleep serves as a sort of buffer, neutralizing daily stresses, and as 
pediatric epilepsy is connected with high parental stress, sleep 
disturbances are liable to cause uncontrollable stress and low-
ered accommodation abilities, possibly leading to lowered ad-
aptation abilities of the child and failed treatment of the disease.

A previous uncontrolled study based on a group of 50 mothers 
of pediatric epilepsy patients without a comparison group, showed 
a negative effect on duration and continuity of sleep.15 The goal of 
our study was to test the effects of pediatric epilepsy on the quality 
of sleep of both mothers and fathers by controlling for potential 
confounders such as number of children and comparison to par-
ents of nonepileptic children. Further goals of the study were to 
compare the effect of the exposure of the fathers with that of the 
mothers, and to identify which of the characteristics of sleep were 
most affected in order to achieve optimal coping methods.

METHODS

Participants
Parents of epileptic and nonepileptic children ≤ 18 years 

were enrolled in this study. Parents were excluded if they did 
not speak Hebrew or were unable to fill out the questionnaire in 
Hebrew. Epilepsy was defined according to currently accepted 
diagnostic criteria: ≥ 2 unprovoked seizures. A list of children 
who had been hospitalized in one of the Pediatric Departments 
of Soroka University Medical Center between June 1, 2009, 
and January 1, 2010, was obtained. Hebrew-speaking parents 
from a list of those 37 families with a child with documented 
diagnosis of epilepsy were approached by telephone. Two fami-
lies could not be contacted and 4 refused to participate. In 8 
families, both the fathers and the mothers were interested in 
participating in the study, while in the remaining 23 families, 
only one parent participated, giving a total of 39 enrolled par-
ents in the investigation group (POEC).

The comparison group (PONEC) was sampled from the par-
ents waiting in the pediatric emergency room of Soroka Uni-
versity Medical Center. The research team went to the waiting 
room twice a week for 8 weeks and distributed questionnaires 
to all Hebrew-speaking parents present at that time. None of the 
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epileptic seizures per month (r = −0.028, p = 0.865), duration of 
latency period since last seizure (r = −0.048, p = 0.771), current 
age of epileptic child (r = −0.042, p = 0.801), and duration of 
epilepsy since the first epileptic seizure (r = 0.036, p = 0.827).

We tested the difference in various indices in the PSQI ques-
tionnaire between POEC and PONEC. Three indices were 
found to be significantly different between the 2 groups: sleep 
duration (p = 0.037), sleep disturbances (p = 0.01), and overall 
subjective feeling of sleep quality (p = 0.005; Figure 1).

In order to examine the association between parental sleep 
disturbance and pediatric epilepsy adjusting for suspected con-
founders, we performed multivariable logistic regression analy-
sis, presented in Table 2.

After controlling for background variables we found that the 
risk for sleep disturbance is raised 4-fold in the presence of pe-
diatric epilepsy (OR = 4.05 CI 95% 1.48-11.06). We did not 
find any excess risk for sleep disturbance in mothers compared 
to fathers (OR = 1.50 CI 95% 0.46-4.79).

When testing the model including an interaction variable 
between sex of the parent and pediatric epilepsy (data not pre-
sented), the risk of mothers to epileptic children for sleep dis-
turbance comparing to mothers of nonepileptic children was 
7-fold (OR = 6.66, CI 95% 1.108-70.088) higher. However, the 
risk of fathers to epileptic children was not significantly differ-
ent from that of fathers of nonepileptic children (OR = 0.65, CI 
95% 0.16-2.68; Figure 2).

DISCUSSION

Our study demonstrated a strong association between sleep 
disturbance of sleep quality in mothers of children with epi-
lepsy, regardless of the severity of the epilepsy and time since 
last episode. This study also demonstrated severe sleep distur-
bances, including short sleep duration and poor sleep quality in 

and the severity of sleep disturbance of the parent was assessed 
using a Spearman correlation test.

We used the PSQI Hebrew validation data, which showed a 
mean of 3.54 units (SD 2.16) for the PSQI to compute the re-
quired sample size using the PS—Power and Sample Size Pro-
gram. Assuming equal sizes of study groups, in order to identify 
an average difference of 1.5 units in the PSQI questionnaire, 34 
subjects were required in each group in order to prove a signifi-
cant difference with α = 0.05 and power = 0.8.

RESULTS

We initially compared the 2 groups by sex, age, number of 
children living at home, years of education, and number of hours 
of daily work. The number of educational years was considered 
an index of socioeconomic status.17 There were no statistically 
significant differences in background variables between the par-
ticipants in the 2 groups (Table 1).

Average sleep duration was 5.26 (± 1.55) h in parents of epi-
leptic children and 6.04 (± 1.27) h in the comparison group.

We examined on POEC group the possible association between 
the severity of the epilepsy and severity of sleep disturbance us-
ing Spearman correlations, but no correlation was found between 
sleep disturbance in the parents with any of the characteristics of 
severity of epilepsy in the child as follows: number of seizures 
in the previous month (r = −0.058, p = 0.72), average number of 

Figure 1—Mean score of PSQI indices by POEC and 
PONEC

Significant differences are noted with a star symbol. SDi, sleep 
disturbance; SL, sleep latency; SE, sleep efficiency; SDu, sleep duration; 
SQ, sleep quality; DF, daily functioning.
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Table 1—Comparison of background variables between 
POEC and PONEC

Variable
POEC
N = 39

PONEC
N = 42 p value

Sex	 N men
	 N women

13
26 

18
24 0.378

Age (years) 39.92 (± 7.29) 36.43 (± 8.68) 0.054
Years of education 13.92 (± 3.84) 14.24 (± 2.75) 0.671
Daily working hours 6.69 (± 4.56) 7.23 (± 3.83) 0.569
Number of children 
living at home 3.03 (± 2.15) 2.69 (± 1.94) 0.463

Means (SD) are presented unless otherwise specified.

Table 2—Results of multiple logistic regression examining 
the association between parental sleep disturbance and 
pediatric epilepsy adjusting for suspected risk factors or 
confounders

Variable OR p value 95% CI
Pediatric epilepsy 4.06 0.01 1.49 – 11.07
Fathers = 0
Mothers = 1 1.50 0.5 0.47 – 4.79

Number of children 1.11 0.46 0.84 – 1.47
Age of youngest child at 
home (years) 0.94 0.25 0.84 – 1.05

Parental years of education 0.88 0.12 0.76 – 1.03
Daily work hours 0.95 0.51 0.82 – 1.10
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lieve that this type of evaluation may be appropriate in future 
studies. There is a potential selection bias in parents who chose 
to report. Indeed, in only a small minority both parents agreed 
to participate. It is therefore possible that parents with more 
sleep disturbances tended to agree.

A topic that arose during the study and which is worthy of 
research is the degree of underdiagnosis of generalized anxi-
ety disorder among parents, especially mothers of pediatric 
epilepsy patients. Generalized anxiety disorder is a disorder 
whose basis is uncontrollable worry expressed in a number of 
symptoms, among them insomnia. Interviews with the parents 
left an impression of severe uncontrollable worry, particularly 
regarding nighttime.

Numerous studies showing the efficacy of continuous posi-
tive air pressure for obstructive sleep apnea patients served for 
some sleep and sleep disturbance researchers as a model that 
demonstrates the reversal of impingement of health and qual-
ity of life through appropriate treatment for sleep disturbance. 
Despite the fact that this understanding has been at the heart 
of a disagreement among sleep specialists in recent years, the 
generally accepted opinion among researchers is that appropri-
ate treatment for sleep disturbance resulting in improved sleep 
quality can serve as a means of improving general health and 
quality of life and decreasing morbidity and mortality.22 This 
popular view stands as the basis for our recommendations.

For a number of years it has been recommended that family 
physicians routinely ask all patients about their sleep quality as 
part of their periodic general health check-up, a recommenda-
tion that is self-evident in light of the importance of the subject. 
At any rate, when speaking of risk groups such as mothers of 
pediatric epileptic patients, it should be, in our opinion, manda-
tory to address the question of sleep quality seriously and often.

mothers of children with epilepsy, regardless of the severity of 
epilepsy and time since last episode.

The present findings are in line with similar studies showing 
associations between other pediatric diseases, such as asthma 
and cystic fibrosis, with parental sleep disturbance.18,19 It is rea-
sonable to assume that the pathogenesis of the disturbance is 
similar to that of other chronic pediatric diseases.

It should be noted that the two sleep characteristics, sleep 
duration and continuity, which we found to be correlated with 
exposure are the two chief characteristics associated with se-
vere clinical consequences. Thus, their identification is likely 
to contribute to the diagnostic and treatment efforts regarding 
parental well-being and functioning.

Contrary to current perception, we did not find correla-
tions between the various indices of severity of epilepsy and 
the presence of sleep disturbance in the parents. These findings 
strengthen the understanding that pediatric epilepsy has an in-
tractable and sustained influence on the parent, which should be 
expressed in suitable arrangement for prevention or treatment 
of parental sleep disturbance.

We show that the influence of the child’s epilepsy on the sleep 
of mothers is much stronger than that on the sleep of fathers. 
Studies have shown that the mother bears the chief burden in 
the area of health in general, and in the care of the chronically 
ill child in particular.20 Therefore, impingement on the sleep 
quality of the mother has severe implications, especially on the 
effectiveness of care for the epileptic pediatric patient.

While our study does not prove causality (which would re-
quire different methodology), its findings can not be ignored. 
This is because even known risk factors, such as depression, 
general anxiety disorders, back and joint pain, and diabetes 
(which were once considered causal factors for insomnia, and 
in their presence the latter was classified as secondary), are no 
longer considered as such, and insomnia in their presence is 
now considered a comorbid condition.6 This is because there 
is a theoretical and clinical difficulty in determining causality 
between insomnia and various background conditions. It is im-
portant to note that it has also been proposed that insomnia can 
be a predictor of depression.21

PONEC group was sampled in a situation which makes our 
findings even stronger, as we did not sample parents of healthy 
children but recruited parents from the pediatric emergency 
room. Sitting up with a sick child after numerous hours to days 
of an acute disease is liable to temporarily impinge on the sleep 
quality of the parent, and, as a result, influence the self-eval-
uation of sleep quality in the previous month. Therefore, the 
findings in this study which were obtained under these condi-
tions support the conclusion that the relative risk of developing 
sleep disturbance in parents of epileptic children as compared 
to healthy children is even greater than that detected.

One of the limitations of the present study is that measures of 
children sleeping problems or parents depression/anxiety were 
not performed. Although, it can be assumed that the child’s 
sleep quality might be afflicted by disease severity, we could 
not find any differences between parents to children with sev-
eral severity indicators, such as the number of epileptic attacks 
or the longevity of the condition. We decided not to conduct 
an objective psychiatric evaluation of the parents. We felt that 
such an evaluation would decrease the response rate. We be-

Figure 2—Significant difference in odds ratio for self-
reported sleep disturbance between POEC and PONEC 
using logistic regression
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Raising awareness of and detailed instruction in proper sleep 
hygiene is an important first step in addressing parental sleep 
disturbance. This instruction should be given, in our opinion, 
immediately after the diagnosis of pediatric epilepsy. Improper 
sleep hygiene is considered a common and reversible cause of 
insomnia. Neutralization of habits contributing to development 
and exacerbation of sleep disturbances, at the mere expense of 
instruction, seems a self-evident step when considering a risk 
group for sleep disturbance. In cases where the attending physi-
cian is not experienced in this type of instruction, a specialist 
should be consulted.

A number of studies have shown the efficacy of various in-
formational programs aimed at families of epilepsy patients 
such as SEE (the Seizures and Epilepsy Education Program) 
and CEP (Children’s Epilepsy Program) in upgrading knowl-
edge and understanding regarding epilepsy, reducing anxiety, 
and improving quality of life. These studies did not examine 
the effect on sleep quality. It is likely that, in light of the clinical 
impression that anxiety has a central role in parental sleep dis-
turbance, these programs would have a positive effect on sleep 
quality; it would be suitable for future studies of the efficacy of 
these programs to consider their effect on sleep quality.

Our study shows that of all participants, only one in each 
group used sleep medication. In other words, despite the fact 
that the POEC group had a much higher rate of sleep distur-
bance than the PONEC group, the use of medications in the two 
groups was equal, and in both was minimal.

In conclusion, we demonstrated an association between pe-
diatric epilepsy and maternal insomnia. We recommend that 
pediatricians routinely question mothers of pediatric epilepsy 
patients regarding their quality of sleep, and if there is any sus-
picion of the existence of sleep disturbance, to consider referral 
to a sleep specialist for the clarification of diagnosis and pos-
sible necessary treatment.
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