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The effect of seizure severity on quality of life in epilepsy
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Abstract

Seizure severity is an important aspect of epilepsy. The relationship between seizure severity and quality of life in epilepsy, however,
has been incompletely explored. With a data set of 118 women from the baseline phase of a clinical treatment trial, the relationship
between seizure severity and aspects of quality of life was evaluated. Two domains of the Quality of Life in Epilepsy-31 (QOLIE-31)
correlated highly significantly with seizure severity: Seizure Worry (r = �0.265, P = .004) and Social Functioning (r = �0.280,
P = 0.002). Two additional domains were significantly correlated: Overall Quality of Life (r = �0.210, P = 0.023) and Cognitive
(r = �0.209, P = 0.024). When the potentially confounding effect of depression, measured by the Beck Depression Inventory, was con-
trolled for, the regression of seizure severity with QOLIE-31 Seizure Worry remained significant (P = 0.006, R2 = 0.153), as did the
regression with QOLIE-31 Social Functioning (P = 0.002, R2 = 0.184) and the regression with QOLIE-31 Cognitive (P = 0.037,
R2 = 0.30). These findings indicate that severe and potentially injurious seizure behaviors contribute to anxiety and socially avoidant
behavior for persons with intractable epilepsy.
� 2007 Elsevier Inc. All rights reserved.
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1. Introduction

Seizure severity is an important aspect of epilepsy. The
relationship between quality of life in epilepsy and seizure
severity, however, has been incompletely explored. Fur-
ther, because various seizure severity scales have been used
in clinical research, this association is limited by the scope
of the seizure severity scale. A review of the extant methods
of seizure severity assessment [1] revealed a commonality
among scales, with most assessing seizure frequency, type,
duration, postictal events, postictal duration, the occur-
rence of injuries, automatisms, seizure clusters, warnings,
tongue biting, incontinence, and overall functional impair-
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ment. In the development of a new seizure severity scale,
seizure ‘‘bothersomeness’’ and ‘‘the most bothersome
aspect’’ of a seizure also emerged as important components
of seizure severity [2].

Depression has a profound influence on patients’ report-
ing of seizure severity, as noted by Cramer et al. in 2003 [3].
These investigators found that clinically depressed people
with epilepsy reported higher levels of all aspects of seizure
severity, as well as increased difficulties with overall seizure
recovery, when compared with a nondepressed epilepsy con-
trol group. However, this cross-sectional study cannot be
interpreted as indicating that depression worsens seizure
severity; the direction of a possible causal relationship
between depression and seizure severity is not demonstrated.

Quality of life is of major import when assessing the
impact of illness and treatment of illness, and comprises
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several components. Aspects of quality of life can be mea-
sured somewhat objectively, using scales to assess physical
areas of the patient’s life such as fatigue, appetite loss, and
dyspnea, for example, in the evaluation of quality of life in
patients with lung cancer [4]. A second component of qual-
ity of life is more subjective, usually psychological in nature
[5]. Therefore, quality-of-life domains run the gamut from
external (e.g., physical restrictions within an environment)
to internal (e.g., psychological variables), and encompass
cognitive, as well as interpersonal, constituents [5]. Schach-
ter underscores that the goal of treating patients with epi-
lepsy should be to proffer a life without medical and/or
psychosocial complications of seizures and, thereby, mini-
mize the adverse effect of epilepsy on overall quality of life
[6].

Depression is the most powerful predictor of quality of
life in epilepsy [7,8], having even more effect than other
clinical variables such as seizure frequency and localiza-
tion. Because depression impacts the reporting of seizure
severity as well as quality of life in epilepsy, it is a potential
confounder when evaluating the relationship between sei-
zure severity and quality of life.

One small study has previously evaluated the association
between quality of life and seizure severity. Morrow et al.,
in 2000, followed 10 patients who received vagal nerve
stimulators to control their seizures for an average of 18
months postimplantation [9]. The overall percentage reduc-
tion in seizure frequency over time for the group was
approximately 30%. Seizure severity scores measured using
the Liverpool Seizure Severity Scale revealed that there was
a significant reduction in the ictal phase of seizures. Results
at 12 months indicated that their health-related quality of
life was identical to that at baseline, suggesting that this
reduction in seizure severity was not associated with
improvement in overall quality of life.

We were interested in further exploration and refine-
ment of any possible relationship between seizure severity
and quality of life by determining whether seizure severity
was inversely associated with specific aspects of quality of
life measured by the QOLIE-31. The rationale behind this
investigation is the tacit relationship one would expect to
find between the severity of epilepsy and quality of life.
In other words, as the severity of seizures increases, we
expect to see a concomitant decrease in the quality of life
in patients with epilepsy, while controlling for an impor-
tant confounder in this relationship, depression.
2. Methods

2.1. Participants

One hundred eighteen subjects were evaluated, all of whom were
women between the ages of 18 and 45. All women had at least two seizures
of any type per month. Data obtained at the initial visit of the baseline
phase of subjects enrolled in the double-blind, placebo-controlled, ran-
domized trial entitled Progesterone Therapy for Women with Epilepsy
were used. This population was used because it was a sample of patients
with refractory epilepsy with available relevant data.
2.2. Materials

2.2.1. Quality of Life in Epilepsy-31

The Quality of Life in Epilepsy-31 (QOLIE-31) instrument is a self-
administered questionnaire [10]. It includes seven subscales: Overall Qual-
ity of Life, Seizure Worry, Emotional Well-Being, Energy/Fatigue, Cogni-
tive, Medication Effects, and Social Function. These responses can yield
seven individual scores (per subtest) and a total (composite) score.

2.2.2. National Hospital Seizure Severity Scale

The National Hospital Seizure Severity Scale (NHS3) is a refined ver-
sion of the Chalfont Seizure Severity Scale [11]. The principal advantages
of the new version are that it is easily administered, the limits of reliability
have been delineated, and construct validity for the scale is available. The
scale is administered by a health professional during an interview with a
patient and a witness to the seizures. It contains seven seizure-related fac-
tors and generates a score from 1 to 27. A seizure severity score is gener-
ated for each seizure type the patient experiences. For the purposes of this
study, the highest seizure severity score (most severe) was used for the visit
analyzed.

2.2.3. Beck Depression Inventory

The Beck Depression Inventory (BDI) is a 21-item self-report measure
that assesses the severity of depressive symptoms [12]. Each item is scored
from 0 to 3, with higher scores indicating more severe symptoms.

2.3. Statistical methods

Statistical analyses were Spearman’s correlations for univariate
analyses and multivariate linear regression for assessing the independent
effect of seizure severity on quality-of-life domains after controlling for
mood scores. All P values were two-sided with statistical significance
evaluated at the a = 0.05 level. Ninety-five percent confidence intervals
(95% CI) were also calculated to assess the precision of the b values
obtained.

3. Results

One hundred eighteen subjects were evaluated, all of
whom were women between the ages of 18 and 45. Two
domains of the QOLIE-31 correlated significantly with sei-
zure severity: Seizure Worry (r = �0.265, P = 0.004) and
Social Function (r = �0.280, p = 0.002). Two additional
domains correlated significantly: Overall Quality of Life
(r = �0.210, P = 0.023) and Cognitive (r = �0.209,
P = 0.024, respectively). Although depression, as measured
by the BDI, can account for 18% of the variance of the Seizure
Worry subscale [7], controlling for depression still indicated
that the regression of seizure severity with QOLIE-31 Seizure
Worry remained significant (P = 0.006, R2 = 0.153,
b = �1.175; 95% CI = 0.366 to�1.984), as did the regression
with QOLIE-31 Social Function (P = 0.002, R2 = 0.184,
b = �1.172; 95% CI = 0.449 to �1.895) and the regression
with QOLIE-31 Cognitive (P = 0.037, R2 = 0.30,
b = �0.733, 95% CI = 0.051 to�1.415). The robust R2 value
with the P value just reaching statistical significance for an
effect of the Cognitive domain on seizure severity in this anal-
ysis indicates that BDI scores had a marked effect on produc-
ing the R2 value compared with the seizure severity for the
Cognitive domain of the QOLIE-31.

Because associations with seven primary outcomes were
analyzed using linear regression, the issue of multiplicity of
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outcomes (i.e., similar to the concept of multiple compari-
sons) may be a concern. Although an evaluation of the pre-
ceding outcomes was defined a priori, readers may wish to
evaluate statistical significance at a modified a level of 0.05/
7 associations = 0.007. At this a level, statistical signifi-
cance is achieved when the P value for a given association
is less than 0.008. Even at this modified a level, the regres-
sions for QOLIE-31 Seizure Worry (P = 0.006) and
QOLIE-31 Social Function (P = 0.002) still remained sig-
nificant. However, the effect of QOLIE-31 Cognitive is
not significant by this standard. See Table 1 for the results
of associations between seizure severity and all QOLIE-31
domains.
4. Discussion

This study provides evidence that there is an association
between seizure severity and quality of life, even when con-
trolling for depression. Specifically, these results suggest
that seizure severity may promote the development or exac-
erbation of worry and anxiety and/or socially avoidant
behaviors.

The Social Function subscale of the QOLIE-31 mea-
sures such tasks as social activities (e.g., visiting with
friends or relatives), leisure time (e.g., hobbies, going
out), driving, and vocational limitations. These compo-
nents of the scale appear to reflect one very important
motif, independence. As such, the physical aspects of sei-
Table 1
Correlation and multivariate linear regression (controlling for mood
scores) between seizure severity and QOLIE-31 domains (N = 118)

QOLIE-31
domain

Spearman’s correlation
coefficient and P value

P value R2 valuea/b
valuea/95% CIa

Overall QOL r = �0.210 P = 0.107
P = 0.023

Seizure Worry r = �0.265 P = 0.006
P = 0.004 R2 = 0.153

b = �1.175
95% CI = 0.366 to
�1.984

Social
Function

r = �0.280 P = 0.002
P = 0.002 R2 = 0.184

b = �1.172
95% CI = 0.449 to
�1.895

Cognitive r = �0.209 P = 0.037
P = 0.024 R2 = 0.30

b = �0.733
95% CI = 0.051 to
�1.415

Emotional
Well-Being

r = �0.089 P = 0.770
P = 0.342

Medication
Effects

r = �0.023 P = 0.994
P = 0.802

Energy/
Fatigue

r = �0.155 P = 0.316
P = 0.096
zure severity alone can have an impact on day-to-day activ-
ities. This can have a mounting effect on an individual’s
interpersonal relationships, financial situation, and self-effi-
cacy. If seizure severity does indeed have an effect on
autonomy, then improving seizure severity could result in
a concomitant increase in these particular domains.

Seizure Worry, as measured by the QOLIE-31, consists
of such items as worry about future seizures, apprehension
over future injury resulting from seizures, trepidation over
adverse side effects of medication regimens, and social
embarrassment over having seizures. The explanation for
seizure severity influencing worry seems cogent. Severe sei-
zures can place individuals in physically threatening (some-
times life-threatening, e.g., while driving) circumstances.

The Cognitive domain of the QOLIE-31 consists of
questions concerning memory, concentration, and reason-
ing. Although progressive cognitive impairment is associ-
ated with epilepsy [13], the association between perceived
cognitive abilities and seizure severity in this cross-sectional
study is not intuitive. There was no systematic attempt to
obtain the scale scores within a defined postictal period,
during which an association between seizure severity and
cognitive perception might be expected.

Being able to untwine quality of life and seizure severity
seems difficult, and they may be tapping into similar under-
lying constructs or go hand in hand. In other words, lack of
independence can exacerbate worry and anxiety, and anxi-
ety can have an influence on social functioning as well.
Quality of life and seizure severity appear to have overlap-
ping qualities, and this may cloud the differentiation
between predictor and outcome variables.

Devellis et al. [14] applied the theoretical framework of
learned helplessness to individuals with epilepsy, and incor-
porated seizure severity into the factors contributing to
helplessness. They predicated their research on the assump-
tion that exposure to naturally occurring aversive, uncon-
trollable stimuli, such as a seizure, can produce learned
helplessness in a naturalistic setting, outside the laboratory.
They found that seizure severity, frequency, and perceived
controllability or predictability of seizures contribute sig-
nificantly to learned helplessness scale scores. These results
supplement the findings of our present study, which suggest
that the quality of a seizure experience can result in anxiety
and socially avoidant behavior, measured as seizure worry
and social functioning.

The association of seizure severity with seizure worry
implies an effect of seizure severity on anxiety. Anxiety
itself has an important effect on quality of life in epilepsy.
In a study evaluating the differential effect of anxiety and
depression on quality of life in persons with partial epi-
lepsy, depression was again found to be the most influential
predictor of quality of life, accounting for about 50% of the
variance in quality-of-life scores. However, anxiety was
also a strong predictor of quality of life, contributing to
one-third of the variance in scores [15].

The results herein can be compared with those of Gold-
stein and Harden, who demonstrated that the relationship
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between seizure frequency and anxiety is counterintuitive
[16]. They found that among persons with refractory epi-
lepsy, anxiety levels measured with the Hamilton Anxiety
Scale inversely correlated with seizure frequency; this phe-
nomenon itself may be a manifestation of learned helpless-
ness. However, this finding is in contradistinction to the
results of the current study, in which there was a positive cor-
relation between seizure severity and anxiety as measured by
the Seizure Worry subscale of the QOLIE-31. These findings
suggest that seizure severity and seizure frequency may affect
anxiety in persons with epilepsy quite differently.

One limitation of this study entails the differentiation
between clinical and statistical significance. Although the
correlations among quality-of-life domains and seizure
severity when controlling for depression were significant,
the percentage of variance accounted for by regression of sei-
zure severity with quality of life was fairly small. It is clear
that multiple factors, most importantly depression, anxiety,
and antiseizure medication side effects [8,17], affect quality of
life in epilepsy. Medication side effects, as measured by the
Adverse Event Profile, have been shown to significantly cor-
relate with quality of life in epilepsy [8,17] and are strong pre-
dictors of quality-of-life scores. This effect was not
accounted for in this study; however, no significant associa-
tions between the Medication Effects domain of the QOLIE-
31 and seizure severity were found in this study, suggesting
that medication adverse effects are not a confounder for
the association between seizure severity and quality of life.

Although a clear directional relationship of the associa-
tion between depression and seizure severity has not been
demonstrated, patients with epilepsy frequently report
emotional stress as a seizure precipitant [18]. It is therefore
possible that the direction of the relationship is a worsening
of seizure frequency and severity caused by emotional
stress and depressive symptoms. These observations should
provide an impetus for further exploration into the com-
plexity of explaining the relationship of seizure severity to
both psychiatric comorbidity and quality of life in epilepsy.

Second, the population that was selected to be a part of
this study, a clinical treatment trial using women of child-
bearing potential with frequent partial seizures, may be
quite homogeneous. As such, the external validity of this
study should be further evaluated using a larger population
more representative of persons with epilepsy.

Overall, even taking into account these limitations, the
findings herein suggest that reducing seizure severity may
significantly improve the quality of life of persons with
epilepsy.
Acknowledgment

The work described in this article was supported by
NINDS Grant NS39466.

References

[1] Cramer JA, French J. Quantitative assessment of seizure severity for
clinical trials: a review of approaches to seizure components.
Epilepsia 2001;42:119–29.

[2] Cramer JA, Baker GA, Jacoby A. Development of a new seizure
severity questionaire: initial reliability and validity tests. Epilepsy Res
2002;48:187–97.

[3] Cramer JA, Blum D, Reed M, Fanning K. The influence of comorbid
depression on seizure severity. Epilepsia 2003;44:1578–84.

[4] Ostlund U, Wennman-Larsen A, Gustavsson P, Wengstrom Y. What
symptom and functional dimensions can be predictors for global
ratings of overall quality of life in lung cancer patients? Support Care
Cancer 2007, Mar 13. Epub ahead of print.

[5] Resnick RJ, Rozensky RH. Health psychology through the life span:
practice and research opportunities. Washington, DC: American
Psychological Association; 1996.

[6] Schachter SC. Epilepsy: quality of life and cost of care. Epilepsy
Behav 2000;1:120–7.

[7] Boylan LS, Flint LA, Labovitz DL, Jackson SC, Starner K, Devinsky
O. Depression but not seizure frequency predicts quality of life in
treatment-resistant epilepsy. Neurology 2004;62:258–61.

[8] Gilliam F. Optimizing health outcomes in active epilepsy. Neurology
2002;58(8, Suppl. 5):S9–20.

[9] Morrow JI, Bingham E, Craig JJ, Gray WJ. Vagal nerve stimulation
in patients with refractory epilepsy: effect on seizure frequency,
severity and quality of life. Seizure 2000;9:442–5.

[10] Cramer JA, Perrine K, Devinsky O, Bryant-Comstock L, Meador K,
Hermann B. Development and cross-cultural translations of a 31-
item quality of life in epilepsy inventory. Epilepsia 1998;39:81–8.

[11] O’Donoghue MF, Duncan JS, Sander JW. The national Hospital
Seizure Severity Scale: a further development of the Chalfont Seizure
Severity Scale. Epilepsia 1996;37:563–71.

[12] Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J. An
inventory for measuring depression. Arch Gen Psychiatry
1961;4:561–71.

[13] Hermann BP, Seidenberg M, Dow C, et al. Cognitive prognosis in
chronic temporal lobe epilepsy. Ann Neurol 2006;60:80–7.

[14] Devellis RF, Devellis BM, Wallston BS, Wallston KA. Epilepsy and
learned helplessness. Basic Appl Social Psychol 1980;1:241–53.

[15] Cramer JA, Brandenburg N, Xu X. Differentiating anxiety and
depression symptoms in patients with partial epilepsy. Epilepsy
Behav 2005;6:563–9.

[16] Goldstein MA, Harden CL. Epilepsy and anxiety. Epilepsy Behav
2000;1:228–34.

[17] Szaflarski M, Meckler JM, Privitera MD, Szaflarski JP. Quality of
life in medication-resistant epilepsy: the effects of patient’s age, age at
seizure onset, and disease duration. Epilepsy Behav 2006;8:547–51.

[18] Nakken KO, Solaas MH, Kjeldsen MJ, Friis ML, Pellock JM, Corey
LA. Which seizure-precipitating factors do patients with epilepsy
most frequently report? Epilepsy Behav 2005;6:85–9.


	The effect of seizure severity on quality of life in epilepsy
	Introduction
	Methods
	Participants
	Materials
	Quality of Life in Epilepsy-31
	National Hospital Seizure Severity Scale
	Beck Depression Inventory

	Statistical methods

	Results
	Discussion
	Acknowledgment
	References


