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Introduction

Epilepsy is a major non‑communicable disorder reported 
to affect nearly 50 million population worldwide.[1] It is 
estimated that there are 55,00,000 persons with epilepsy 
in India, 20,00,000 in USA and 3,00,000 in UK. Three to 
five percent of the population have a seizure sometime in 
their life and nearly one percent have “active epilepsy.”[2]

Antiepileptic drug (AED) monotherapy and their 
combinations are used for the treatment of various types 
of epilepsy. Treatment is aimed at controlling seizures with 
the lowest possible occurrence of AED adverse effects, 
thus allowing the person to become an active member in 
the community and at the lowest possible overall cost.[3]

Recently, the concept of quality of life (QOL) assessment 
has led to the development of generic and disease specific 
questionnaires to evaluate patient reported outcomes. 
Patients with epilepsy (PWE) are reported to have poor 
self‑esteem and higher levels of anxiety, depression, 
problems with social interaction and involvement. 
Therefore, the goal in the management of epilepsy is not 
only cessation of seizures with minimal AED side effects 
but also an improved overall QOL.[4]
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ABSTRACT

Context: Quality of life (QOL) assessment in patients with epilepsy (PWE) is increasingly recognized as an 
important component in the management of epilepsy. Aims: The objective of the present study was to assess 
influence of sociodemographic, clinical and pharmacotherapy characteristics collectively on QOL in adult PWE. 
Settings and Design: This was a cross‑sectional, observational study in patients with confirmed diagnosis of epilepsy. 
Materials and Methods: QOL was assessed using modified QOLIE‑10 questionnaire for epilepsy. Univariate and 
multiple regression analysis were done to determine factors associated with poor QOL, respectively. Results: There 
were 451 PWE, with a mean age 27.3 ± 8.15 years, 251 (56%) males and 191 (42%) had monthly income < 5000 Indian 
national rupees (INR)/month. The QOLIE score was 64.1 ± 15.97 (Mean ± SD). The univariate analysis showed factors 
such as lower monthly income, focal epilepsy, seizure frequency, antiepileptic drug (AED) polytherapy, conventional 
AEDs and frequent adverse drug reactions (ADRs) had significant negative influence on various domains of QOLIE‑10 
questionnaire. Multiple regression analysis showed seizure frequency as a significant predictor of most QOL domains 
and overall score, while ADRs as a significant predictor of all the domains. Seizure type was a predictive factor for 
domains like emotional well‑being and overall score. Conclusion: Present findings showed patients on monotherapy 
had better QOL while those having lower monthly income, having focal epilepsy and who received conventional AEDs 
had negative influence on QOL scores. Further, higher seizure frequency and occurrence of ADRs were significant 
predictors of all the domains of QOL in PWE.
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Several tools have been developed to estimate QOL in 
PWE in different settings such as drug trials, epilepsy 
surgery programs and for general purposes – QOLIE‑31,[5] 
QOLIE‑10,[6] or short form 36‑SF36.[7]

There have been few studies reported in Indian literature 
examining the influence of selected factors independently 
on QOL. The present study was therefore designed to 
collectively address the influence of sociodemographic, 
clinical and pharmacotherapy characteristics on QOL 
in PWE.

Materials and Methods

This cross‑sectional study was conducted by the Division 
of Clinical Pharmacology at the out‑patient and inpatient 
Department of Neurology, St John’s Medical College 
and Hospital, Bangalore, over a period of one and half 
years from January 2012 to July 2013. Patients receiving 
AED treatment ≥ 18 years of age who have consented to 
participate were enrolled. Pregnant/lactating women and 
those with co‑morbidities which might be a confounding 
factor in QOL assessment in PWE were excluded from the 
study. Ethical clearance was obtained from Institutional 
Ethical Review Board. Data was collected using a specially 
designed case record form [CRF] which included detailed 
demographic/family history, AEDs prescribed and degree 
of seizure control including adverse drug reactions (ADRs). 
Patients were classified according to age, gender, and 
monthly income. The epilepsy diagnosis was based on 
electrophysiological (EEG) and neuroimaging (CT and 
MRI) by a qualified neurologist with experience in the field 
of epilepsy. Details of AED treatment included generic 
name, dose, duration and ADR profile.

QOL was assessed using responses to modified QOLIE‑10 
questionnaire for epilepsy derived from the QOLIE‑31 
which comprises seven domains, namely seizure 
worry, emotional well‑being, energy/fatigue, cognitive 
function, overall QOL, medication effects (physical and 
mental state), and social function (work, driving, social 
functions). Responses were averaged out to provide 
total scores.

Data was analyzed using descriptive statistical analysis 
and was expressed as Mean (±SD) and percentages. In 
univariate analysis categorical variables were compared 
using Chi‑square test and continuous variables using 
Student’s t‑test and ANOVA.

Monthly income within group differences regarding 
QOLIE score were assessed by means of ANOVA with 
post hoc Bonferroni test.

The significant variables in univariate analysis were 
entered into stepwise multiple regression model to 
identify the significant predictors of poor QOL for each 
domain of QOLIE‑10. The independent variables were 
monthly income, type of epilepsy (focal/generalized) 
seizure frequency, type of AED therapy (mono/poly), 
type of AEDs (conventional/new/combined), ADRs (Yes/
No) and dependent variables were domain scores 
analyzed using SPSS for windows version 16 software. 
Statistical significance was set at P < 0.05.

RESULTS

Sociodemographic and clinical characteristics [Table 1]
The present cross‑sectional study involved 251/451 (56%) 
male patients and majority (53.8%) in the age group of 
21‑30 years.

Mean duration of epilepsy was 7.5 ± 4 years. Two‑hundred 
ninety eight (66%) patients had focal epilepsy and 
153 (33.9%) generalized epilepsy. Seizure frequency was 
1‑3 per year in 273 (60.4%) patients and 122 (27%) were 
seizure free for more than 12 months.

Table 1: Sociodemographic and clinical characteristics 
of patients with epilepsy (N=451)
Variable No of patients Percentage
Gender

Male 251 56
Female 200 44

Monthly income
<5000 191 42.3
5001‑10,000 155 34.3
10,001‑20,000 62 13.7
20,001‑80,000 43 9.5

Types of epilepsy
Focal epilepsy 298 66.07
Generalized epilepsy 153 33.92

Seizure frequency
1‑3 per year 273 60.53
1 per month and above 26 5.76
New onset 30 6.65
Seizure free <2 years 64 14.19
Seizure free >2 years 58 12.86

Type of AED
Conventional 108 23.94
Newer 220 48.78
Combination 123 27.27

Type of AED therapy
Monotherapy 240 53.21
Polytherapy 211 46.78

Adverse drug reactions
Yes 227 50.33
No 224 49.66

AED: Antiepileptic drug
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The pattern of use of AEDs showed 108 (23.9%) patients 
who received conventional AEDs and 220 (48.7%) newer 
AEDs and the remaining 123 (27.2%) combination AED 
therapy. AED monotherapy was received by 240 (53.2%) 
PWE, 160 (35.4%) received two drug combination, 
47 (10.4%) triple therapy and 4 (5.1%) >3 AEDs.

The most frequently prescribed conventional AED 
monotherapy was phenytoin (PHT) 34/240 [14.1%], 
followed by carbamazepine (CBZ) 25/240 (10.41%). 
The pattern of use of newer AEDs included 
oxcarbazepine (OXCBZ) in 70/240 (29.1%) followed by 
levetiracetam (LEV) 49/240 (20.4%) and topiramate (TPM) 
in 6 (2.5%).

For the treatment of focal epilepsy PHT, CBZ, OXCBZ 
and LEV were used and for the treatment of generalized 
epilepsy valproic acid (VPA), OXCBZ, LEV and 
lamotrigine (LMT) were used.

Most common AED dual therapy was OXCB with 
clobazam (CLB) 31/211 [14.6%] and most frequently used 
AED as add‑on was clobazam (58.2%).

ADRs involving central nervous system (39.9%) were 
impaired memory, tiredness, drowsiness, headache and 
depression. Other adverse effects included aphthous 
ulcer (3.3%), weight gain (2.2%), gastritis (1.5%), bone 
pain (1.3%), rashes (1.1%). and pimples (0.8%).

QOLIE‑10 scores and its correlation with sociodemographic 
and clinical characteristics
The overall QOLIE‑10 score ranged from 15.97 to 100 
with a Mean ± SD 64.1 ± 15.97. QOLIE score > 50 was 
considered as optimal and >70 considered as better QOL.

The mean QOLIE‑10 score was significantly lower 
in patients with monthly income < 5000 INR 
in emotional (P = 0.003) overall (P = <0.01) and 
social (P = 0.002) domains, as well as for the total 
score (P = 0.002) [Table 2].

The post hoc test showed that emotional well‑being 
domain score was significantly low in patients with 
monthly income of <5000 INR compared to 10,001‑20,000 
INR (P = 0.004) and 5001‑10,000 INR compared to 
10,001‑20,000 INR.

Social function domain score was significantly low in 
patients with monthly income of < 5000 INR compared 
to >20,000 INR (P = 0.01).

Overall score was significantly low in patients with 
monthly income > 5000 compared to10,001‑20,000 

Table 2: Univariate analysis showing relationship 
of monthly income with QOLIE‑10 domain scores in 
patients with epilepsy, N=451
Domains <5000 

n=191
5001‑10,000 

n=155
10,001‑20,000 

n=62
>20,000 

n=43
P

Seizure 
worry

46.25 48.39 56.50 53.49 0.14

Emotional 
wellbeing

52.98 56 67.41 63.25 0.003*

Energy/
fatigue

68.16 70.83 74.51 72.09 0.266

Cognition 61.51 64.51 62.50 70.34 0.220
Medication 
effects

65.51 65.80 66.12 71.80 0.190

Social 
functioning

76.48 78.54 80.77 85.27 0.002*

Overall QOL 50.26 53.38 59.27 62.20 <0.01
Total score 61.59 64.21 67.61 70.45 0.002*
Statistical significance based on Anova,*P<0.05. For monthly income 
Bonferroni post hoc test was done to identify which of 3 groups significantly 
differ among the four; results not shown in the table, presented as text in the 
result section

INR (P = 0.04), <5000 INR compared to 20,000 
INR (P = 0.001) and 5001‑10,000 INR compared to 20,000 
INR (P = 0.02).

Total score was significantly low in patients with 
monthly income of > 5000 INR compared to 10,001‑20,000 
INR (P = 0.056) and <5000 INR compared to <20,000 
INR (P = 0.006).

No significant relationship was observed between 
Q O L I E ‑ 1 0  s c o r e s  w i t h  o t h e r  d e m o g r a p h i c 
characteristics.

In relation to type of epilepsy, patients with focal 
epilepsy exhibited significantly lower scores 
for emotional well being (P = 0.007), medication 
effects (0.001), overall QOL (P = 0.01) domains and 
total scores (P = 0.002) when compared to patients with 
generalized epilepsy [Table 3].

There were differences in QOL scores between the 
groups [Table 3] with respect to frequency of seizures 
for domains—seizure worry (P = 0.04), medication 
effects (P = 0.005) and social functioning (P = 0.005) with 
lower scores for the groups having 1 seizure per month 
in relation to other groups.

The patients on AED mono‑therapy had significantly 
higher QOLIE‑10 scores, when compared to those 
on polytherapy, in the domains of emotional well 
being (59 vs. 53.6, P = 0.02), energy/fatigue (73.1 vs. 67.1, 
P = 0.006), social functioning (80.0 vs. 76.9, P = 0.02) and 
total score (65.6 vs. 62.4, P = 0.03) [Table 3].
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With regards to patients receiving conventional AEDs 
the scores for emotional (P = 0.01), energy (P = 0.0001), 
medication (P = 0.01) domains and total score (P = 0.015) 
were s ignif icantly lower compared to those 
receiving newer and combination AEDs (New + Old 
AEDs) [Table 3].

On analysis type of individual AEDs used to treat 
different types of epilepsy did not have any significant 
association with QOLIE score.

Multiple regression analysis showed that the seizure 
frequency was a significant predictor of poor QOL 
for domains like seizure worry, emotional wellbeing, 
energy/fatigue, medication effects, and overall score. 
Seizure type was a significant predictor of poor QOL 
for domains like emotional wellbeing and overall score. 
Occurrence of ADRs was found to be a significant 
predictor for all the domains [Table 4].

Discussion

A careful consideration of the frequency, type of seizures, 
appropriate selection of AEDs with minimal side effects 
are important and relevant for the optimal management 
of epilepsy. More recently for clinical assessment, 
evaluation of QOL is considered as an important 
parameter that can contribute to better understanding 

of the problems faced by PWE, including those with 
uncontrolled epilepsy.[8] Hence, in the present study 
we assessed the influence of demographic, clinical and 
pharmacotherapy characteristics collectively on QOL 
in adult PWE.

Table 3: Univariate analysis showing relationship of clinical and pharmacotherapy characteristics with QOLIE‑10 
domain scores
Clinical 
characteristics

QOL domain scores
Seizure 
worry

Emotional 
wellbeing

Energy/
fatigue

Cognition Medication 
effects

Social 
functioning

Overall 
QOL

Total 
score

Type of epilepsy
Partial epilepsy 47.06 53.94 69.31 62.15 64.79 78.31 52.04 62.69
Generalized epilepsy 52.61 62.31 72.38 65.13 68.36 78.74 56.80 66.5
P value 0.1 0.007* 0.43 0.08 0.001* 0.08 0.01* 0.006*

Seizure frequency
1 per year 47.25 54.82 69.71 62.50 65.28 78.68 53.05 63.25
1 per month 37.18 50.76 57.69 60.57 57.21 60.55 40.38 55.84
New onset 36 60.80 67.20 78 68.50 76 50 66.12
Seizure free <2 years 55.73 59.68 71.56 60.93 69.72 80.07 57.03 65.56
Seizure free >2 years 61.49 65.51 78.96 66.37 70.68 81.89 60.77 69.91
P value 00006* 0.07 0.07 0.042* 0.005* 0.005* 0.06 0.002*

Type of AED therapy
Mono 49.73 59.91 73.16 64.58 67.7 80.06 54.16 65.65
Poly 48.34 53.64 67.1 62.32 64.75 76.97 53.19 62.47
P value 0.65 0.02* 0.006* 0.35 0.07 0.02* 0.57 0.03*

Types of AEDs
Conventional 49.32 50.89 63.25 60.56 62.39 75.67 52.23 60.80
New 47.13 58.36 71.90 65.34 67.44 78.75 53.40 64.88
Combined 52.78 61.11 75.18 63.19 68.51 81.71 56.01 66.55
P value 0.34 0.01* 0.001* 0.26 0.011* 0.006* 0.276 0.015*

Statistical significance based on students t test and Anova (*P<0.05). QOL: Quality of life, AED: Antiepileptic drug

Table 4: Multiple regression analysis determining 
predicting variables of QOLIE‑10 domain scores
Dimensions Predicting variables Beta coefficient P
Seizure worry Seizure frequency 

(1 per month/less)
0.170 0.01

ADRs (Yes/No) 0.090 0.055
Emotional 
wellbeing

Seizure frequency 
(1 per month/less)

0.106 0.022

ADRs (Yes/No) 0.114 0.015
Seizure type 
(partial/generalized)

0.133 0.004

Energy/fatigue Seizure frequency 
(1 per month/less)

0.112 0.01

ADRs (Yes/No) 0.167 0.01
Cognitive 
functioning

ADRs (Yes/No) 0.218 0.01

Medication effect Seizure frequency 
(1 per month/less)

0.101 0.026

ADRs (Yes/No) 0.246 0.01
Social functioning ADRs (Yes/No) 0.106 0.025
Overall scores Seizure frequency 

(1 per month/less)
0.168 0.01

ADRs (Yes/No) 0.135 0.004
Seizure type 
(partial/generalized)

0.122 0.008

Statistical significance set at (P<0.05). ADRS: Adverse drug reactions
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The assessment of QOL using QOLIE‑10 showed mean 
QOLIE score of 64.1 ± 15.97 which is similar to that 
reported by Rakesh et al.[9] with the highest mean total 
score for social functioning [78 ± 25.14] domain and 
lowest for seizure worry domain [47 ± 32.1]. However, 
the mean total score in our study was higher than the 
study conducted in Australia[10] (52.9 ± 23.1), which may 
be due to the fact that respondents of their study were 
of the older age group. Also, the social function domain 
score was highest while energy/fatigue scores were the 
lowest. Difference in study methods using different 
questionnaires to assess QOL along with variation in 
inclusion and exclusion criteria may account in addition 
to the age for observed differences.

The influence of low monthly income among PWE, was 
found to be significantly associated with poor QOL, in 
contrast to patients with higher monthly income who 
showed better QOL a finding similar to the study done 
by Nagarathnam et al.[11] In another study done by Daniel 
et al.[12] patients with higher annual income showed 
better QOL.

No significant relationship was observed in the present 
study between QOLIE‑10 scores with other demographic 
characteristics, a finding similar to the study done by 
Tracy et al.[13]

In our study the patients with focal epilepsy were found 
to have significantly lower QOL scores in contrast to 
observations by Herodes et al.[14] who reported lower 
scores in patients with GTCS. However, Thomas 
et al.[15] using QOLIE‑31 on Indian and Guekht et al.[16] 
in Russian patients have found that localization‑related 
epilepsy patients had lower QOL scores than those with 
generalized seizures which is similar to our findings. 
While, a study done by Mohamadi et al.[17] showed that 
type of seizure do not correlate significantly with QOL 
and these authors have instead attributed the observed 
difference to the seizure frequency, duration of seizure 
and its severity in their study groups.

Duration of epilepsy did not show statistically significant 
impact on QOL scores in our study, similar to the findings 
of a study done by Norsa’adah et al.[18] which also found 
no significant association between duration of epilepsy 
and QOL, although they noted lower scores of QOL in 
those who had longer duration of illness. As opposed to 
our study, Dijbuti et al.[19] have found that longer duration 
of disease has a significant positive impact on QOLIE 
scores as well as seizure worry and social functioning.

The negative influence of AED polytherapy on social 
interaction, energy level, and emotional disturbance is in 

agreement with another study in India by Thomas et al. 
which showed positive association between polytherapy 
and poor QOL.[15]

Haroon[20] et al. have shown that the energy level, fear 
of future seizure and parameters indicating general 
wellbeing of a person were comparable between PWE 
who received both older and newer drugs. However, 
in contrast, findings of our study showed patients on 
conventional drugs had lower scores in the domains 
such as emotional wellbeing, energy and medication 
effects. Since both studies are reported from India, it is 
difficult to explain what contributed to this differential 
observation therefore further studies are warranted. 
It has been proposed that newer AEDs are considered 
superior to conventional AEDs due to their improved 
pharmacokinetic profile with convenient dosage 
administration schedule as well as acceptable tolerability. 
Therefore, findings of our study where newer AEDs 
showed positive influence on QOL may be considered 
to add further evidence to this proposal. Studies in the 
past have evaluated impact of newer drug lamotrigine on 
QOL in PWE using various tools such as SF‑36, QOLA, 
QOLIE‑89 and QOLIE‑31 in variety of clinical settings 
and have consistently demonstrated an improvement in 
QOL.[21] Similarly, studies with levetiracetam as add‑on 
therapy have suggested an improvement in QOL.[22] 
However, the effect of individual AEDs on analysis did 
not have any statistically significant association with 
QOLIE score results similar to the study done by Mehtha 
et al.[23]

Our results with regards to the clinical characteristics such 
as seizure frequency which exerted markedly negative 
influence on the QOL and the same was identified as a 
significant predictor for domains such as seizure worry, 
emotional well being, energy/fatigue, medication effects 
and overall score. These observations are similar to the 
reports from Guekht et al.[16] who concluded that high 
seizure frequency was clearly responsible for limited 
daily activity leading to impairment of social function, 
physical activity, and in addition caused psychological 
problems in their study. Further Vickery et al.[24] have 
also reported sustained improvement in QOL following 
long‑term absolute freedom from convulsive episodes 
in patients with refractory epilepsy. Sinha et al.[25] in a 
study done at Kolkata India also found poor QOL to be 
associated with higher seizure frequency.

AEDs are often prescribed on a long‑term basis and 
hence have a higher potential to produce ADRs. Studies 
in the past have reported on ADR profile with use of 
AEDs. In a study done by Roopa et al.[26] at the same 
center showed more numbers of ADRs following 
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polytherapy with no significant difference in frequency 
and severity of ADRs between conventional verses 
newer AEDs. However, there are not many studies 
which have explored influence of ADRs on QOL. 
ADRs were found to be significant predictor of all the 
domains of QOLIE‑10, a finding similar to the study 
done by Luoni et al.[27] where among many variables 
that were investigated, adverse effects and depressive 
symptoms were identified as the most important 
determinants of health related QOL and the strongest 
predictors of scores in each of the seven QOLIE‑31 
subscales in PWE.

Conclusion

Our study population with low monthly income, 
suffering from focal epilepsy, having greater seizure 
frequency, who received conventional AEDs and 
reported ADRs had poor QOL, while PWE on AED 
monotherapy had better QOL. Greater seizure frequency 
and ADRs were the main predictors influencing the QOL 
in PWE. Although, the number of patients was adequate, 
the limitation of our study was cross sectional design 
and exclusion of psychiatric co morbidity which can 
be the important predictor of QOL in PWE. Therefore, 
further studies involving long‑term follow up would 
be appropriate to identify factors that would contribute 
to improved QOL and hence effective management of 
PWE.
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