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Abstract
Purpose  Epilepsy is a global public health problem that causes a profound physical, psychological and social consequences. 
However, as such evidence in our country is limited, this study aimed to assess the health-related quality of life (HRQOL) 
and associated factors among patients with epilepsy.
Methods  An institution-based cross-sectional study was conducted on 370 patients with epilepsy. The Quality of Life in 
Epilepsy Inventory-31 (QOLIE-31) was used to measure HRQOL. Multiple linear regression was fitted to assess the asso-
ciation between HRQOL and the independent variables, and a P-value < 0.05 and a 95% confidence interval were used to 
declare statistical significance.
Results  More than 55% of the participants were male, and the mean age of the participants was 29.64 (11.09) years. The 
overall HRQOL score was 55.81 (14.00). The scale scores ranged from 46.50 (15.55) to 64.98 (19.43). Out of the seven 
scales, the energy scale score was the lowest. Frequency of seizure, anxiety, depression, perceived stigma and adverse drug 
event were negatively associated with HRQOL, whereas social support had a significant positive association.
Conclusion  This study revealed that the HRQOL of patients was low and that its energy and emotional scales were the most 
affected. The presence of depression, anxiety and stigma adversely affected patient HRQOL. Therefore, healthcare profes-
sionals should be aware of the emotional state of the role it plays for HRQOL. Interventions aimed at reducing psychosocial 
problems and stigmatization are also needed to improve the patient HRQOL.
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Introduction

Epilepsy is a non-communicable neurological condition 
characterized by recurrent unpredictable seizures. A sei-
zure happens when abnormal electrical activities occur in 
the brain and cause involuntary changes in body movement, 
sensation, awareness or other cognitive functions. More 
than 50 million people, 80% of whom were from develop-
ing countries, were affected globally with an incidence rate 
of 4 to 10 per 1000 people [1]. Approximately, an estimated 
4.4 million people had active epilepsy in Sub-Sharan Africa, 

and the greatest number of cases was among those aged 
20–29 years [2]. In Ethiopia, the prevalence was approxi-
mately 5.2 per 1000 people [3].

Epilepsy is a global public health problem that causes 
major disruptions associated with profound physical, psy-
chological and social consequences. A patient with epi-
lepsy faces many challenges, including emotional changes 
(depression and anxiety), stigma, low social support, and 
economic problems which have impacts on patient health-
related quality of life (HRQOL) [4]. Previous studies showed 
the HRQOL of patients with epilepsy was poorer compared 
to that of healthy individuals [5, 6]. Even though the primary 
goal of treating patients with anti-epileptic drugs (AED) is 
to control seizure and further complications, the side effects 
of the drugs can be significant and may interfere with the 
patients’ HRQOL [7]. The most frequently used drugs, in 
Ethiopia, are Phenobarbital, Carbamazepine, Valproic acid 
and Phenytoin [8, 9].
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Quality of life (QOL) is broader than HRQOL because 
it includes the evaluation of non-health-related features. 
HRQOL is, however, connected to an individual’s health 
or disease status and helps us understand the distinction 
between aspects of life related to health. It is a broad-ranging 
concept incorporating the person’s physical health, psycho-
logical state, level of independence, social relationships, per-
sonal beliefs in a complex way and focuses on the impact 
health status has on QOL [10, 11].

The burden of epilepsy can overwhelmingly affect 
patients, their families and the society in general. Many 
people in Africa including Ethiopia believe that epilepsy 
is contagious, and patients may need to isolate themselves 
because people most often stigmatize them. This may lead to 
loss of their self-confidence and embarrassment and depres-
sion [12]. Moreover, physical injuries such as falls, burns, 
drowning and car accidents can threaten their lives [4].

Predictors of HRQOL of patients with epilepsy can be 
grouped as psychosocial, neuro-epilepsy and medication 
related [13]. Literature indicates that depression [14–16], 
anxiety [16–19], social support [20], stigma [21], number 
and frequency of medication used [15, 22], adverse drug 
events (ADE) [16, 23, 24], frequency of seizure [16, 19, 25], 
education [24, 26], gender [20, 27], age [26] and duration of 
illness [28] are variables associated with HRQOL.

Although a few studies have been done in Ethiopia, 
evidence remains limited, suggesting the need for further 
research. Studies at Amanuel mental specialized hospital, 
Addis Ababa, and Ambo general hospital used the WHO-
QOL-Bref questionnaire [16], which is a generic tool. Two 
other studies used Quality of Life in Epilepsy Inventory-31 
(QOLIE-31), a specific tool [29, 30]. However, the associa-
tion between predictors and HRQOL was investigated only 
with correlation. In addition, psychosocial variables like, 
social support and perceived stigma were missing in their 
studies. There is a socio-cultural difference and no study has 
been conducted in the current study area.

Therefore, the aim of this study was to assess the HRQOL 
among patients with epilepsy and associated factors by con-
sidering socio-demographic, clinical and psychosocial vari-
ables at the University of Gondar comprehensive specialized 
hospital.

Methods

Study design and setting

This facility-based cross-sectional study was conducted at 
the University of Gondar comprehensive specialized hospi-
tal (UoGCSH) Chronic Illness Follow-up Outpatient depart-
ment (OPD) from March to April 2019, to assess HRQOL 
and associated factors among patients with epilepsy. The 

hospital is one of the tertiary-level facilities in the Amhara 
National Regional State, Ethiopia. It serves about seven 
million people in and around the North Gondar zone as a 
referral center for lower-level health facilities in the area. It 
provides inpatient and outpatient as well as chronic illness 
follow-up services. At the moment, it was treating patients 
with epilepsy who visited it for the first time and referred 
patients. The chronic illness follow-up OPD works five days 
a week and serves patients with neurologic disorders, includ-
ing epilepsy, two days per week.

Sample size and sampling procedure

The sample size was calculated using the single mean esti-
mation formula from a previous study in Mekele city [29] 
by considering 26.43 standard deviation, a 95% confidence 
level, 4% margin of error and 10% non-response rate. This 
yielded 376 as a sample size.

The population was all adult patients with epilepsy at 
the chronic illness follow-up OPD during the study. When 
patients came to the OPD, they were screened for inclusion 
criteria. Those who fulfilled the criteria and volunteered to 
participate were included. All patients aged at least 18 years, 
diagnosed with epilepsy for at least one year and were taking 
AED at the time qualified for the study. Patients with neu-
ropsychiatric disorders, stroke, head injury, brain tumors and 
unable to communicate were excluded. Consecutive sam-
pling was used to recruit study participants until the required 
sample size was reached.

Data collection tools and procedure

Data were collected on socio-demographic, clinical and psy-
chosocial variables and HRQOL. The questionnaire was first 
prepared in English and translated to the local language, 
Amharic, and retranslated to the English language for mat-
ters of consistency.

Health‑related quality of life

The QOLIE-31 questionnaire, a specific tool used in sim-
ilar studies in Ethiopia [29, 30], was employed to assess 
HRQOL. It contains 31 items computed into seven scales 
that assess seizure worry, overall QoL, emotional well-
being, energy/fatigue, cognitive functioning, anti-epileptic 
medication effects and social functioning [31]. The raw pre-
coded numeric values of items were recoded to 0–100 score; 
then, the subtotal score was calculated for each scale. The 
overall score was calculated by weighing and summing scale 
scores. The scores on each scale ranged from 0 to 100, with 
a higher score indicating better HRQOL [32].
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Social support

Social support was measured by the Oslo-3 items social sup-
port scale (Oslo SSS), which has three items with a Likert 
scale. The questions were “How easily can you get help from 
neighbors if you should need it?” “How many people are so 
close to you that you can count on them if you have seri-
ous problems?” and “How much concern do people show 
in what you are doing?” The Likert scales of the first and 
third items were coded to 1–5 score and the second item was 
coded to 1–4 score. A sum index was made by summarizing 
the raw scores; it ranged from 3 to 14. A score of 3–8 was 
“poor social support”, 9–11 was “moderate social support” 
and 12–14 was “strong social support” [33].

Perceived stigma

Perceived stigma was measured by the Kilifi Stigma Scale 
of Epilepsy, developed and validated in Kilifi, Kenya. It is 
a simple three-point Likert scoring system scored as “not 
at all” (score of 0), “sometimes” (score of 1) and “always” 
(score of 2). It has fifteen items and the total score was cal-
culated by the addition of all item scores. The higher the 
score, the greater the sense of stigma perceived [34, 35].

Anxiety and depression

Anxiety and depression variables were measured by the Hos-
pital Anxiety and Depression Scale [36]. It is a brief and 
internationally used self-rating scale with 14 items, which 
seeks to identify anxiety and depression. All items are to be 
answered on four-point scales between 0 and 3. Two sub-
scale scores were computed by simply adding the raw scores 
of each scale (range = 0–21). Anxiety and depression were 
classified as not depressed/ anxious (0–7), borderline (8–10) 
and depressed/ anxious (11–21).

Adverse drug event

Patients were asked to disclose any suspected adverse 
drug events, such as sedation, gastrointestinal disturbance, 
fatigue, dizziness, headache, tiredness, loss of appetite, over 
the last three months due to their AED.

Wealth index

Wealth index we used an asset-based approach. The col-
lected information was on ownership of a range of durable 
assets (e.g. car, refrigerator and television) and housing char-
acteristics (e.g. material of dwelling floor and roof and toilet 
facilities). We asked the patients whether they had the above 
assets. This approach has been used in the Demographic and 
Health Survey, and we adapt questions from the Ethiopian 

Demographic and Health Survey [37]. For the computation 
of the index, a principal component analysis was used, and 
patients were divided into three groups according to their 
level of wealth.

Some clinical characteristics (duration of illness and 
number of drugs) were collected from the patient’s medical 
record. A pretest was done on 5% of the total sample size 
out of the study area. Two days of intensive training was 
given to the data collectors on the questionnaire and how to 
collect the data.

Data analysis

Descriptive statistics, means (SD) and frequencies (percent-
ages) were calculated for continuous and categorical vari-
ables, respectively. The computation of HRQOL scale scores 
and other independent variables (anxiety, depression, stigma 
and social support) were done based on their manuals. A 
simple linear regression was done to select variables for the 
final model, and variables with < 0.2 P-value were selected. 
A multiple linear regression was fitted to assess the associa-
tions between HRQOL and the independent variables. The 
model assumptions for linear regression such as normality, 
linearity, equality of variance, and multicollinearity were 
checked. A P-value < 0.05 and a 95% confidence interval 
were used to declare statistical significance. The internal 
reliability of the Amharic version of the QOLIE-31 was 
checked by calculating Cronbach alpha, and all analyses 
were done by STATA Version 14.

Results

Socio‑demographic and clinical characteristics 
of participants

A total of 376 participants were interviewed with a 98.40% 
response rate. Of the respondents, 55.41% were male, and 
the mean (SD) age of the participants was 29.64 (11.09) 
years. Approximately 28% of the participants had seizures 
more than three times a year; 35.13% and 53.24% had anxi-
ety and depression, respectively (Table 1).

Overall HRQOL and scale scores of participants

This study showed that the overall mean score for HRQOL 
was 55.81 (14.00). Out of the seven scales, the social func-
tion scale score was the highest (64.98), whereas the energy/
fatigue scale score was the lowest (46.50) (Table 2). The 
internal reliability coefficient (Cronbach alpha) of the 
QOLIE-31 was 0.70.



732	 Quality of Life Research (2021) 30:729–736

1 3

Factors associated with the HRQOL

The model assumptions of the multiple linear regression, 
such as normality, linearity, equality of variance and mul-
ticollinearity were fulfilled. Socio-demographic, clinical 
and psychosocial variables were independently associated 
with HRQOL at P-value < 0.05 after adjusting for covari-
ates. The multiple linear regression analysis revealed that 
the psychosocial variables, like anxiety, depression and 
stigma were negatively associated with HRQOL. As their 
score increased by one, the HRQOL score decreased by 0.70 
(P < 0.001), 0.94 (P < 0.001) and 0.47 (P < 0.001) points, 
respectively, while controlling for other variables in the 
model. As the social support score increased by one, the 
HRQOL score also increased by 0.59 (P = 0.003) other vari-
ables being fixed. Depression and stigma had the greatest 
impact on HRQOL (as indicated by the standardized regres-
sion coefficient). Patients with ADE scored an average of 
4.13 (P = 0.002) points lower relative to patients without 
ADE. Finally, patients who had seizures more than three 
times a year scored an average of 3.94 (P = 0.004) points 
lower compared to patients who were seizure-free in a year. 
However, age, duration of illness, frequency of drug, number 
of drugs, wealth index, occupation, marital status and educa-
tion did not have a significant association with HRQOL in 
the multiple linear regression analysis (Table 3).

Discussion

The current study aimed to assess HRQOL and associated 
factors among patients with epilepsy at the UoGCSH. In this 
study, the overall score of HRQOL was 55.81 (14.01) and 
the scale scores ranged from 64.98 (19.43) to 46.50 (15.55). 
Frequency of seizure, anxiety, depression, perceived stigma, 

Table 1   Socio-demographic and clinical characteristics of patients 
with epilepsy at UoGCSH, 2019 (n = 370)

Variable Frequency (%) Mean (SD)

Sex
 Male 205 (55.41)
 Female 165 (44.59)

Age in years 29.64 (11.09)
Residence
 Rural 185 (50.00)
 Urban 185 (50.00)

Marital status
 Married 146 (39.46)
 Single /widowed /divorced 224 (60.54)

Educational status
 No formal education 138 (37.30)
 Primary education 104 (28.11)
 Secondary education 77 (20.81)
 College and above 51 (13.78)

Occupation
 Unemployed 207 (55.95)
 Employed 163 (44.05)

Wealth index
 Poor 113 (30.54)
 Medium 176 (47.57)
 Rich 87 (21.89)

Duration of illness in years 8.34 (6.41)
Frequency of seizure
 Seizure-free in a year 109 (29.46)
 1–3 times in a year 156 (42.16)

  > 3 times per year 105 (28.38)
Frequency of drug
 Once a day 194 (52.43)

  ≥ 2 times a day 176 (47.57)
Number of drugs
 Monotherapy 244 (65.95)
 Polytherapy 126 (34.05)

Adverse drug event
 Yes 57 (15.41)
 No 313 (84.59)

Anxiety 8.47 (3.21)
 Not anxious 134 (36.22)
 Borderline 143 (38.65)
 Anxious 93 (25.13)

Depression 7.38 (4.39)
 Not depressed 60 (16.22)
 Borderline 113 (30.54)
 Depressed 197 (53.24)

Social support 10.22 (2.85)
 Poor 97 (26.22)
 Moderate 127 (54.32)
 Strong 146 (39.46)

Percived stigma 9.95 (7.82)

Table 1   (continued)
SD standard deviation

Table 2   HRQOL of the participants at UoGCSH, 2019 (n = 370)

SD Standard deviation, CI Confidence interval

HRQOL scales Mean (SD) 95% CI

Seizure worry 61.79 (22.30) 59.51–64.07
Overall QOL 53.37 (18.37) 51.49–55.25
Emotional well-being 48.45 (17.64) 46.65–50.25
Energy/fatigue 46.50 (15.55) 44.90–48.09
Cognitive function 56.21 (26.16) 53.53–58.88
Medication effect 57.62 (26.27) 54.93–60.32
Social function 64.98 (19.43) 62.99–66.97
Overall score 55.81 (14.00) 54.38–57.24
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Table 3   Univariable and 
multivariable linear regressions 
analysis of potential factors 
associated with HRQOL at 
UoGCSH 2019, (n = 370)

Adj R2= 0.58
Breusch-Pagan test for heteroskedasticity, Prob > χ2 = 0.320
Mean variance inflation factor = 1.63
Β = unstandardized coefficient
β = standardized coefficient
*Variables that were significant at P-value < 0.2

Variables Univariable analysis Multivariable analysis

B 95% CI Β 95% CI β P-value

Sex
 Male Ref. Ref.
 Female  − 0.18  − 3.06, 2.70

Age  − 0.13  − 0.26, −0.01* 0.06  − 0.03,0.17 0.05 0.185
Residence
 Urban 1.35  − 1.50, 4.22
 Rural Ref. Ref.

Education status 0.270
 No formal education  − 7.84  − 12.25, − 3.43*  − 1.97  − 5.11,1.15  − 0.06 0.216
 Primary education  − 1.02  − 5.62, 3.56 0.35  − 2.76, 3.47 0.01 0.822
 Secondary education  − 2.34  − 7.19, 2.51 0.11  − 3.24, 3.45 0.00 0.949
 College and above Ref. Ref. Ref. Ref. Ref.

Marital status
 Married Ref. Ref. Ref. Ref. Ref.
 Single /widowed /divorced  − 2.21  − 5.13, 0.71*  − 1.30  − 3.45, 0.84  − 0.04 0.234

Occupation
 Employed Ref. Ref. Ref. Ref. Ref.
 Unemployed  − 2.72  − 5.60, 0.14*  − 0.72  − 2.76, 1.32  − 0.02 0.488

Wealth index 0.248
 Poorest  − 5.47  − 9.44, − 1.51*  − 2.28  − 5.00, 0.43  − 0.07 0.100
 Medium −0.67 −4.32, 2.98 −1.07 −3.62, 1.48 −0.03 0.409
 Rich Ref. Ref. Ref. Ref. Ref.

Duration of illness −0.25 −0.47, −0.03* −0.05 −0.21, 0.09 −0.02 0.450
Frequency of seizure 0.005
 1—3 times per year −3.94 −7.25, −0.63* −0.54 −2.87, 1.78 −0.01 0.645

  > 3 times per year −10.20 −13.82, -6.57* −3.94 −6.59, −1.29 −0.12 0.004
 Seizure-free in a year Ref. Ref. Ref. Ref. Ref.

Frequency of drug
  ≥ 2 times a day −7.53 −10.30, −4.77* −1.14 −3.30, 1.02 −0.04 0.300
 Once a day Ref. Ref. Ref. Ref. Ref.

Number of drugs
 Polytherapy −6.50 −9.45, −3.55* −1.91 −4.06, 0.23 −0.06 0.080
 Monotherapy Ref. Ref. Ref. Ref. Ref.

Adverse drug event
 Yes −7.43 −11.33, −3.54* −4.13 −6.78, −1.48 −0.10 0.002
 No Ref. Ref. Ref. Ref. Ref.

Anxiety −2.24 −2.62, −1.86* −0.70 −1.05, −0.34 −0.16  < 0.001
 Depression −2.03 −2.29, −1.78* −0.94 −1.23, 0.65 −0.29  < 0.001
 Perceived stigma −1.11 −1.26, −0.97* −0.47 −0.64, −0.31 −0.26  < 0.001
 Social support 2.10 1.65, 2.56* 0.59 0.21, 0.980 0.12 0.003
 Constant – – 72.08 64.24, 79.91 0.000
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ADE and social support had a significant association with 
the overall HRQOL.

Epilepsy disrupts an individual’s physical, psychological 
and social dimensions of health. This finding also revealed 
that epilepsy compromised patient HRQOL. The energy and 
emotional scale scores were severely affected, and patients 
often experienced emotional problems. This was supported 
in that in the current study 83% and 63% of patients had 
different degrees of depression and anxiety, respectively. A 
study in Turkey also revealed that the mental component of 
the HRQOL of patients was lower than that of the normal 
population [38]. Moreover, epilepsy hinders the process of 
social information and social interaction due to cognitive 
and affective problems [39]. According to literature, one of 
the major consequences of epilepsy is stigma [40, 41]. One 
study also revealed that among different chronic illnesses, 
epilepsy was second only to HIV as the cause of stigma 
[42]. Generally, epilepsy has multi-dimensional impacts of 
reducing patient HRQOL.

The overall HRQOL score of this study is lower than 
those of studies in Jimma (58.8 ± 10.6) and Mekele city 
(77.9 ± 20.7), Ethiopia [29, 30]. A possible explanation 
might be that percentage of patients with depression, in Jim-
ma’s study, is lower than this study, and a higher number of 
patients, in Mekele’s study, were taking only one drug a day. 
In our study, 29.46% of patients were seizure-free for a year, 
which seems they had controlled epilepsy status. However, 
even if seizure status is one important clinical parameter for 
the severity of the disease, patient’s perception and well-
being might not be directly proportional to physiological and 
clinical abnormalities, and the effects flowing from clinical 
abnormalities to HRQOL are mediated and modified by psy-
chological, social and cultural factors [43]. Therefore, the 
socio-cultural difference might explain the variance. Moreo-
ver, the time frame for the inclusion of study population, 
duration of patients on anti-epileptic drugs, was different: 
at least three months for Jimma; six months for Mekele; one 
year for ours. Other studies from Amanuel Mental special-
ized hospital (Addis Abeba), Ambo, Ethiopia, [16], Tunisia 
[6] and Kenya [5] showed the domains’ scores were above 
the average, signifying higher HRQOL. The studies seem 
comparable to the current one although a direct comparison 
might be difficult because the other studies used a different 
tool (WHOQOL-BREF and SF-36).

The findings in Uganda (58.1), India (64.61), Taiwan 
(63.96), Japan (62.7) Germany (69.32) and Greece (68.5) 
[15, 20, 24, 25, 44–46] are higher than ours. Perhaps because 
the emotional well-being scale of this study is lower than 
those of studies. The emotional change may lead to anxiety 
and depression, which affects the psychological aspect of 
life as well as physical and social functioning. Furthermore, 
there might be a difference in socio-cultural and healthcare 
delivery.

The second objective of the study was to identify fac-
tors associated with HRQOL. In this study, psychosocial 
variables (depression, anxiety, poor social support and 
stigma) and medication-related factors, such as ADE were 
the most important because they had associations with lower 
HRQOL. In addition, the frequency of seizure had an asso-
ciation with HRQOL. All of the psychosocial variables had 
a significant association with the overall score of HRQOL. 
For example, depression and stigma showed the strongest 
impact on HRQOL, even more so than anxiety, social sup-
port, ADE and seizures. The strength of association of anxi-
ety, ADE and frequency of seizure were comparable. This 
signifies apart from socio-demographic and clinical vari-
ables, psychosocial and medication-related variables were 
vital in determining patient HRQOL.

Depression, anxiety and stigma had an association with 
lower HRQOL. That is, patients with one or more of the 
above conditions had a lower HRQOL. Although all of 
the psychosocial variables were statistically significant, 
depression and stigma had the greatest impact on HRQOL. 
Different studies are also in line with the current finding 
[14–19]. For example, stigma is common among patients 
with epilepsy in both developed and developing countries 
[13]. It hinders an active seeking of treatment or reduces 
adherence and the day to day activities of patients. Further-
more, it causes depression, social withdrawal and poor social 
interaction [47]. The other common psychosocial factors are 
depression and anxiety; research has documented that peo-
ple with epilepsy are more likely to experience anxiety and 
depression, which have an impact on the patient’s life [4]. 
Finally, as patients get more social support, their HRQOL 
becomes good. Social capital, such as social networks, has 
an impact on the production of health and well-being. Peo-
ple who have good social support are less likely to expe-
rience negative feelings, like sadness, loneliness and low 
self-esteem (28). Accordingly, social support is a means, 
especially of patients with chronic diseases, like epilepsy, 
of getting support relating to medication, eating and self-
confidence that can improve well-being.

Among the second group of variables, ADE had associa-
tion with HRQOL. Patients with ADE had a lower HRQOL 
than their counterparts. Evidence indicated that ADE (side 
effect) had the potential to negatively affect the lives of indi-
viduals with epilepsy and impact their HRQOL [7, 46, 48].

Patients who experienced seizures more than three times 
a year had a lower HRQOL than those with seizure-free 
years. The finding is comparable to those of other studies 
[19, 25]. As it results in injuries, hospitalization, depression 
and anxiety, epilepsy has physical and psychological impacts 
on patients and limits their day to day activities [4]. It limits 
the day to day activities of the patients. Moreover, worries 
patients have about the seizure and what may happen to them 
in the future also affect patient wellbeing [49].
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Limitation of the study

As a cross-sectional attempt, this work detected only associ-
ations, not causalities. The findings might not be representa-
tive of patients in other settings: the study was conducted 
at a single institution and a significant number of patients 
seemed to have well-controlled epilepsy, which may affect 
the generalizability of the findings.

Conclusion

This study revealed that the HRQOL of patients was rel-
atively low in all scales and the overall HRQOL scores 
compared to those of other studies. It also showed that the 
energy and emotional well-being scale scores were the most 
affected. Therefore, healthcare professionals should be aware 
of the significance of patients’ emotional states and the role 
it plays in their HRQOL. Moreover, our findings suggested 
that HRQOL in patients with epilepsy might be adversely 
affected to a substantial degree by the presence of depres-
sion, anxiety and stigma. Interventions aimed at reducing 
psychosocial problems, changing community attitudes and 
behaviors and decreasing stigmatization are also needed to 
improve patient HRQOL. Finally, follow-up studies at more 
health facilities are suggested to examine the impact of epi-
lepsy and contributing factors.
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