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ABSTRACT
Introduction: The purpose of this study was to evaluate reliability and
validity of the 31-item Quality of Life in Epilepsy Inventory (QOLIE-31) in
Turkish epileptic patients.
Methods: This study was performed methodologically. To standardize the
inventory, using a standard “forward–backward” translation and cultural
adaptation procedure the English version of the QOLIE-31 was translated
to Turkish. Language equivalence of the scale was provided. The opinions
of experts were considered regarding the content validity of the scale.
Reliability of the scale was determined with the test–retest reliability,
item-total correlation and internal consistency analysis. For the construct
validity, QOLIE-31 was compared with Nottingham Health Profile (NHP)
scale and pre validity was determined.
Results: One hundred and forty-eight epileptic patients (62 females, 86
males), with a mean age of 32.5 (SD: 10.71) years were enrolled in the
study. Content Validity Index of instrument was .85. Alpha reliability was
.91. Item-total correlations were between .46 and .74 (p=.001). The mean

score for the quality of life of epileptic patients was found to be moderate
level (56.4; SD: 17.3). The mean score of Seizure Worry subscale was the
lowest (48.9, SD: 29.82), while social function subscale (60.1, SD: 20.12)
was found to be highest. As expected, correlations between QOLIE-31
and NHP subscales were fairly strong, particularly between those
subscales with close or interdependent content. Thus, Emotional WellBeing correlated with NHP Emotional Reactions, Social Isolation and Pain;
Social Function with NHP Social Isolation and Physical Mobility; Seizure
Worry with NHP Social Isolation and Emotional Reactions; and Cognitive
Function with NHP Energy, Emotional Reactions and Pain.
Conclusion: The Turkish version of the QOLIE-31 questionnaire has
good structural characteristics, is a reliable and valid instrument and can
be used for measuring the effect of epilepsy on the quality of life.
Keywords: Epilepsy, psychometric properties, quality of life, Turkish
version of quality of life in epilepsy-31 inventory

INTRODUCTION
Epilepsy, the second most common neurological disease after migraine, is known to change the self-perceived health status while
causing problems related to speech, cognition, attention and memory (1,2). One of the most significant psychosocial problems among
epileptic patients is the economic status (3,4). Compared with patients with other chronic diseases, emotional well-being and functional
limitations are influenced more in epileptic patients (5). Moreover, epileptic patients have been shown to have a higher tendency for
accidents (6,7,8) while facing difficulties in proceeding with their daily activities because of physical problems and the side effects of the
antiepileptic drugs (9,10). Most epileptic patients encounter limitations in social activities and many of them hide their disease because
the abovementioned problems reduce their self-esteem, leading to feeling desperate, depressed and socially isolated, all of which decrease the quality of life of these individuals (11,12,13,14).
Type and number of seizures are not sufficient to fathom the influence of epilepsy on an individual. The quality of life in epileptic individuals can only be assessed by an integral approach consisting of physical, psychological, social and economical assessments (2,15). The
quality of life in epilepsy is evaluated based on the following physical and psychosocial dimensions: seizures and other symptoms, physical
function, functional activities, social function, emotional status, cognitive status, sleep/rest, energy, perceived self-health and overall life
satisfaction (15,16).
Although epilepsy is a widespread and serious chronic disease, in our country, the studies on quality of life in epilepsy are limited. While
the psychosocial aspect of the disease has been underscored since years, its impact on the quality of life has been a subject of interest only
recently. Lately, investigators have been able to perform more potent studies with the advent of questionnaires measuring quality of life
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in epileptic patients. Among those questionnaires evaluating the quality of
life, we can mention Epilepsy Surgery Inventory-55, Epilepsy Psycho-Social
Effects Scale (EPSES), Liverpool Assessment Battery and Quality of Life in
Epilepsy-89 (QOLIE-89) and Quality of Life in Epilepsy-31 (QOLIE-31),
which has been derived from the QOLIE-89 (3,14,15,16,17,18,19,20,21).
The aim of this study is to develop the Turkish version of the Quality of
Life in Epilepsy-31 questionnaire.

METHODS
Patients
Our study consisted of all the adult epileptic individuals and their relatives
between 17–65 years of age who visited our Neurology Outpatient Clinic between June and December 2013. The criteria included individuals
who had no important medical or psychiatric problems that would affect
the quality of life other than epilepsy, were able to answer the items in
the questionnaire, were under antiepileptic treatment, had no history of
craniotomy within the past 1 year and were literate and willing to participatate in the study. Those individuals who had an active medical and
psychiatric disease, were not under antiepileptic treatment, had a history
of craniotomy within the past 1 year, or had a cerebrovascular disease
were excluded from the study. The sample included 148 epileptic patients
and their families. Of the epileptic patients, 11 did not want to participate
in the study and five had problems in comprehending and answering the
questions (because of cognitive disorders), leading to their exclusion from
the study as well.
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Table 1. Some characteristics of patients (n:148)
Mean age

32.5 (10.71)

Duration of epilepsy (years)

14.1 (10.23)

Age at onset of epilepsy (years)

17.2 (10.65)

Gender
Female

62 (41.9)

Male

86 (58.1)

Marital status
Married

85 (57.4)

Single

63 (42.6)

Employment status
Employed

59 (39.9)

Unemployed

89 (60.1)

Education status
Literate

26 (17.6)

Primary school

57 (38.5)

Secondary school

35 (23.6)

High school

21 (14.2)

University

9 (6.10)

Epilepsy type
Data Collection Tools
We employed Quality of Life in Epilepsy-31 (QOLIE-31) questionnaire
as the main data collection tool. Nottingham Health Profile (NHP) was
used to test the construct validity of QOLIE-31 (2,18). Considering the
frequent use of NSP in the literature as a similar test, we evaluated the
convergent validity of QOLIE-31 and NHP (22,23,24).

Generalized

101 (68.2)

Partial

47 (31.8)

Quality of Life in Epilepsy-31 inventory (QOLIE-31): The validity and reliability of QOLIE-89 inventory for Turkish patients have
been validated by Mollaoğlu et al. (2). QOLIE-31 inventory consists
of 31 items. Its derivative, the Quality of Life in Epilepsy-31 Inventory
(QOLIE-31), comprises 31 of the 89 items, excluding 36 of the SF-36
and other nonspecific topics (e.g., pain); it includes those subscales that
appeared to be most important from reports by patients with epilepsy. In total, the questionnaire comprises seven different scales: Seizure
Worry (five items), Emotional Well-Being (five items), Energy/Fatigue
(four items), Social Function (five items), Cognitive Function (six items),
Medication Effects (three items), Overall Quality of Life (two items), In
addition, there is three single item covering overall health. The scale is
scored from 0 to 100. High scores reflect that the quality of life is high
(22). QOLIE-31, has been used in many studies (2,23,24,25,26). This
scale was administered to individuals aged ≥17 years. This scale can be
administered via telephone (22).
Nottingham health profile: Nottingham health profile (NHP) is a
questionnaire developed to measure the subjective health status. The different aspects of people in this form are questionable. Answers to these
questions are personal. NHP has two sections. The first section includes
38 items related to health (deal with pain, energy, sleep, mobility, emotional reaction and social isolation). The second section is about the affected
life areas and consists of seven items (deal with problems regarding oc290 cupation, housework, social life, family life, sexual function, hobbies and

Seizure frequency over the last year
No seizures were

21 (14.2)

1–9 episodes /year

61 (41.2)

10–20 episodes /year

31 (20.9)

≥21 episodes

35 (23.7)

Medication type
Polytherapy

126 (85.1)

Monotherapy

22 (14.9)

holidays). The second section of NHP is permissive and can be ignored
without ruining the test result. It can be completed in 10 min (27,28).
Turkish validity and reliability study of NHP was conducted (28).
Translation of the QOLIE-31
The QOLIE-31 questionnaire has been derived from the QOLIE-89 scale,
for which the validity and reliability studies for the Turkish society are still
ongoing. First, it was translated by a professional translator and then the
separate forms were combined in one. The resulting form was back-translated by two academicians who had lived in USA and Great Britain for
many years; thus, they knew both languages (English and Turkish) very
well. The items were compared and checked one by one for compatibility and no semantic change was detected. The form was redacted by an
academician teaching lessons of Turkish Language and Literature (29,30).
Moreover, it was compared with the QOLIE-89 scale, which had been
checked for validity and reliability (2) and the validity of its language was
approved.
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Table 2. QOLIE-31 subscale mean scores, internal consistency and reliability
Number
sayısı

Cronbach’s
Alpha

Seizure Worry

5

.82

.86

48.9

29.82

0–100

Overall quality of life

2

.67

.84

51.8

21.50

0–90

Emotional well-being

5

.80

.76

51.8

20.04

10–100

Energy/fatigue

4

.78

.74

52.18

28.0

0–100

Cognitive function

6

.84

.86

58.3

23.8

0–100

Medication effects

3

.72

.78

56.3

27.1

0–100

Social function

5

.78

.88

60.1

20.12

0–100

Overall score

30

.91

.88

56.4

17.3

3.45–88.63

QOLIE-31

		
Test–retest reliability

Mean 		
(0–100)
SD

Min–Max

SD: standard deviation; Max: maximum

Content Validity
The content validity of QOLIE-31 was presented to the opinions of 12
experts in terms of language equivalence (31,32,33). The scale was evaluated and some expressions were revised by a review group of 12 experts,
nine academicians who had worked on quality of life in neurological and
health sciences and three neurologists. The content validity index (CVI)
was used to evaluate the expert views (29). The assessment scores were
defined as follows: (1) not relevant, (2) somewhat relevant (the items/
expressions should be more appropriate), (3) quite relevant (appropriate
but some minor changes are required) and (4) highly relevant. All the experts gave the highest score for the content validity of the questionnaire,
confirming the content validity of the test (30,31,32).
Procedure
First, the patients who had been diagnosed with epilepsy by a neurologist were reached from their addresses (2,11,21) via phone call and they
were informed about the aim of the study, asking for an interview at their
homes. The ones who agreed to participate in the study were visited at
their homes and interviewed in a room including one of their relatives
by asking the questions in the survey forms and noting the answers. The
interview took approximately 15–20 min.
Statistical Analysis
The analysis and assessment of the collected data were performed by a
computer using Statistical Package for the Social Sciences version 17.0
(SPSS Inc., Chicago, IL, USA) package program. The grouped variables
were evaluated by frequency and percentage values, whereas the numerical variables were evaluated by arithmetic mean and standard deviation
values. Cronbach’s alpha and item-total correlations were employed in the
internal consistency assessment of the questionnaire. Pearson’s correlation technique was applied to analyze the test–retest reliability. Convergent reliability was performed on QOLIE-31 and NSP scales via Spearman
and Pearson correlation analyses. A statistics expert from the Cumhuriyet
University provided counseling for the selection of the statistical methods
and confirmation of the results.
Ethical Consideration of the Study
The adaptation of the questionnaire to the Turkish language was approved by the RAND Health Group via their cooperation through
the internet. The patients included in the study were informed, both
verbally and in written form, about the aim and method of the study

while assuring them on maintaining the anonymity of the volunteers
participating in the study.

RESULTS
Sample Characteristics
The mean age of the sample group, which consisted of epileptic individuals,
was 32.5 years (SD, 10.71); 58.1% were male, 57.4% were married, 60.4%
were unemployed, 38.5% were primary school graduates and 68.2% had
been diagnosed with generalized tonic-clonic seizure. The mean age of
seizure onset was 17.2 years (10.65), while the average duration of disease was 14.1 years (10.23). Twenty-one (85%) of the epileptic individuals
had no history of seizures within the past year, 41.2% (n=61) reported
1–9 seizures per year, 20.9% (n=31) reported 10–20 seizures per year
and 23.7% (n=35) reported >20 seizures per year. Other characteristics
of our sample are listed in Table 1.
Reliability of the QOLIE-31 Questionnaire
Test–retest: We investigated the test–retest reliability via Pearson’s
correlation. QOLIE-31 was applied by personally interviewing 30 patients
and the test was repeated after 2 weeks on the condition that no important disease or serious event that is capable of having an effect on
their health occurred. The comparison of the correlation coefficients obtained from the first and second tests revealed the time-invariance of the
questionnaire items. The final scale scores of the QOLIE-31 questionnaire
(n=148) demonstrated a test–retest correlation coefficient interval of
.74–.88 (Table 2).
Moreover, item-total score correlation coefficients were observed to
vary between .46–.74 (Table 3). In view of the literature data and our
results, most of the QOLIE-31 items were determined to show no
change over time.
Internal Consistency
Item-total correlations and Cronbach’s alpha analyses were used for the
internal consistency check. Table 2 shows Cronbach’s alpha values of the
questionnaire. Accordingly, the final overall Cronbach’s alpha value of the
questionnaire was 0.91, varying between 0.67 and 0.84 for the scales.
Moreover, we checked the mean total values for QOLIE-31 questionnaire
and its subdimensions. The final overall score of the questionnaire was
56.4±17.3, while the lowest mean score among the scales was 48.9±29.82 291
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Table 3. The item-total correlation of QOLIE-31
*Item

r

1. Overall, how would you rate your quality of life?

.63

2. Did you feel full of pep during the past 4 weeks?

.61

3. Have you been a very nervous person during the past 4 weeks?

.57

4. Have you felt so down in the dumps that nothing could cheer you up?

.65

5. Have you felt calm and peaceful?

.62

6. Did you have a lot of energy?

.52

7. Have you felt downhearted and blue?

.60

8. Did you feel worn out?

.71

9. Have you been a happy person?

.72

10. Did you feel tired?

.46

11. Have you worried about having another seizure?

.52

12. Did you have difficulty reasoning and solving problems (such as making plans, making decisions, learning new things)?

.52

13. Has your health limited your social activities (such as visiting with friends or close relatives)?

.66

14. How has the qualıty of your life been during the past 4 weeks (that is, how have things been going for you)?

.64

15. In the past 4 weeks, have you had any trouble with your memory?

.74

16. In the past 4 weeks, have you had trouble remembering things people tell you?

.66

17. In the past 4 weeks, have you had trouble concentrating on reading?

.55

18. In the past 4 weeks, have you had trouble concentrating on doing one thing at a time?

.63

19. How much during the past 4 weeks your epilepsy or antiepileptic medication has caused trouble with leisure time
(such as hobbies, going out?

.73

20. How much during the past 4 weeks your epilepsy or antiepileptic medication has caused trouble with driving?

.73

21. How fearful are you of having a seizure during the next month?

.60

22. Do you worry about hurting yourself during a seizure?

.67

23. How worried are you about embarrassment or other social problems resulting from having a seizure during the next month?

.64

24. How worried are you that the medications you are taking will be bad for you if taken for a long time?

.64

25. How bother you would have had seizures?

.59

26. How bother you would have had memory difficulties?

.65

27. How bother you would have had work limitations?

.66

28. How bother you would have had social limitations?

.59

29. How bother you would have had physical effects of antiepileptic medication?

.52

30. How bother you would have had mental effects of antiepileptic medication?

.70

31. How good or bad do you think your health is?

.56

*Questions except the first question in the past 4 weeks are about how a person with epilepsy will feel and how things have been for person with epilepsy during the past 4 weeks.

for Seizure Worry and the highest mean score was 60.1±20.12 for Social
Function (Table 2).
Construct Validity
With this aim, we employed convergent validity reliability test. There was a
close relationship between the scales of QOLIE-31 and NSP. The relation292 ship between Emotional Well-Being scale of QOLIE-31 and the Emotional

Reactions (r=.113), Social Isolation (r=.171) and Pain (r=.159) scales of
NSP were particularly significant. Moreover, there was a relationship between Seizure Worry scale of QOLIE-31 and Social Isolation (r=−.196)
and Emotional Reactions (r=−.161) scales of NSP. The relationship between Cognitive Function scale of QOLIE and Energy (r=−.159), Emotional Reactions (r=−.211) and Pain (r=−.196) scales of NSP was significant (Table 4).
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Table 4. Correlation between the scores QOLIE-31 and NHP
			 NSP
QOLIE-31

Energy

Pain

Emotional reactions

Sleep

Social isolation

Physical functioning

Seizure worry

-.079

-.060

-.161*

.043

-.196*

-.111

Overall quality of life

.037

.075

.032

.052

-.003

.029

Emotional well-being

.118

.159 *

.113*

.017

.171*

.119

Energy/fatigue

.091

.151

.1482

.024

.095

.112

Cognitve function

-.159*

-.134*

-.211 *

.012

-.144

.039

Medication effects

-.054

-.125

-.057

.066

-.076

-.090

Social function

-.179

-.132

-.101

-.032

-.185*

-.167*

Overall score

.301

.436

.135

.636

.143

.728

*Spearman and Pearson correlation analysis; <.05. QOLIE-31: Quality of Life in Epilepsy Inventory- 31; NHP: Nottingham health profile

DISCUSSION
According to the literature, the methods to assess the reliability of the questionnaire are item analysis, internal consistency and time invariance (33).
Accordingly, we employed test–retest analysis to measure time invariance,
item-total correlation and Cronbach’s alpha correlation coefficient.

suggests that the item-total correlation coefficient should be >0.30 and
that the items not complying with this should be excluded from the questionnaire (32,34). In light of these data, the item-total score correlation
coefficients of the QOLIE-31 were observed to vary between 0.46–0.74,
indicating that no exclusion of any item was necessary.

In this study, the item-total correlation interval was 0.46 and 0.74, indicating that item-total correlation was at relevant reliability levels. The testing
of the reliability of items with item-total correlation test is based on the
fact that there should be a positive and linear relationship between the
reactions against an item of the questionnaire and the reactions to the
entire questionnaire (34). Thus, it is understood that the items of the
questionnaire effectively distinguish the quality of life.

Construct validity is tested via one of the three methods: groups method
(discriminant validity), factor analysis (exploratory and confirmatory analyses) and similar scale validity (convergent validity) (2,18). Considering that
NSP is used as a similar scale in the literature, we applied a convergent
reliability analysis between QOLIE-31 and NSP (23,24). The emotional
well-being, social function, Seizure Worry and cognitive function scales of
the QOLIE-31 test were found to be strongly correlated with the items of
NSP. Between the two forms, there was a particular relationship between
the scales focusing on the psychological and social statuses of the patients.
Psychological and social factors are known as significant determinants of
quality of life (37). Our study indicated a consistency between the psychological and social scales of the two questionnaires as well. This relationship
has also been confirmed by another study (38).

Internal consistency is explained with the assumption that each scale consisted of independent units and each of these units are believed to have
equal weight within the whole questionnaire. It is generally evaluated by
the Cronbach’s alpha reliability coefficient. The recommended reliability
level for the studies is thought to be .70 (32,33,34). In this study, with the
exception of Overall Quality of Life, Cronbach’s alpha value was found to
be above .70 for the other scales. In two studies conducted in Spain and
Greece, the Cronbach’s alpha value for the Overall Quality of Life scale
was .55 and .59, respectively (24,35). These authors associated the low
Overall Quality of Life values with limited number of items in this scale,
proposing that the number of items should be increased. On the other
hand, in the original study, the Cronbach’s alpha value was found to be
.78–.92 for seven scales of the questionnaire. Our results appear to be
similar with those of the original study and other studies, with Cronbach’s
alpha values indicating a high internal consistency (24,25,36). The results
suggest that our Quality of Life in Epilepsy questionnaire is a reliable measurement tool for epileptic patients.
Regarding the test–retest reliability, the correlation value of the scales of
our questionnaire was observed to be close to 1.00, which suggests the
presence of a strong relationship between the two measurements (31).
The test–retest correlation value was .89 (22) in the original study, while
varying between .68–.96 in other studies (1,23,24,25,26). The results
show that the Turkish version of the questionnaire is consistent, producing
the same results in repeat tests.
Item-total score correlation coefficient is measured by calculating the correlation between the related item and the overall scores. The literature

In this study, according to the QOLIE-31 overall score, the quality of life in
epileptic patients was found to be at a moderate level. However, the quality of life in our study was lower than that in other studies conducted in
different countries (9,15,17,18,20,22,23,24,25,26,35). A study performed
in Greece (35) used QOLIE-31 and found higher overall and final scale
scores than those in Turkey. Vinckrey et al. (22) conducted an original
study wherein the sample group displayed a higher quality of life level than
the patients in our study group. Moreover, a Malaysian study performed
in 2013 found higher overall quality of life levels among epileptic patients
than those included in our study (39). Other studies have revealed similar
results (9,15,18,20,23,24,25,26).
On the contrary, a study conducted in Iran (2013) revealed lower quality
of life scores for Iranian patients than Turkish patients. Both overall quality
of life and scales such as energy/fatigue, cognitive function, medication
effects and social function scores demonstrated lower scores for Iranians. In other words, Iranian epileptic patients were observed to have less
energy, suffer from more severe medication effects, have higher degree
of cognitive impairment and reduced social functions, all of which add up
to a lower quality of life than their Turkish counterparts. A similar study
performed in Russia in 2012 (40) showed higher quality of life scores in
Turkish patients than in Russian patients. Thus, in light of these studies, we 293
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can state that while the quality of life among Turkish epileptic patients is
lower than that in Europe (23,24,25,41,42) and in USA (26), it is higher
than in Iranian (17) and Russian (40) epileptic patients. We can associate
these differences by factors such as access to healthcare services, cultural
differences and economic reasons. This result warrants further studies
with larger samples focusing on investigating the international differences,
developing solutions for countries having epileptic patients with low quality of life and improving the biopsychosocial healthcare services presented
to epileptic patients.
On the other hand, another study using QOLIE-89, which was performed
in the same region between 1999 and 2000 (2,21), showed remarkably
increased quality of life scores. Among the reasons behind this difference,
we can mention the changes in the healthcare system, new regulations,
success in creating a healthcare personnel giving more importance, being
more sensitive to the patients and the differences between the applied
questionnaires. In our study group, Seizure Worry score was the highest.
The main reasons behind this worry are believed to be the spontaneous
character of the seizures, fear of having a seizure in public, fear of social
stigma and risk of suffering an accident during the seizures (8,10,13,21).
In conclusion, QOLIE-31 questionnaire (Quality of Life in Epilepsy) was
found to be an easy-to-apply, valid and reliable measurement tool that can
be easily adapted to the Turkish society.
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