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ABSTRACT

Objective: The objective of this study was to assess the anxiety and depression of caregivers of adult patients with
epilepsy (PWE) and evaluate its effect on patient quality of life (QOL).

Method: One hundred sixty pairs of adult PWE and their caregivers were enrolled in our study. Quality of life in
adult PWE was evaluated with the Quality of Life in Epilepsy Inventory-31 scale (QOLIE-31). Symptoms of anx-
iety and depression in caregivers were assessed with the Hamilton Anxiety Rating Scale (HAM-A) and the Ham-
ilton Depression Rating Scale (HAM-D) respectively. Correlation and stepwise multiple liner regression analyses
were used as statistical analysis.

Results: Of the caregivers, 41 (31.30%) had anxiety symptoms (HAM-A scores > 6) and 44 (33.59%) had depres-
sion symptoms (HAM-D scores > 6). Caregiver anxiety was significantly associated with poorer adult PWE QOL
scores in four of the seven subscales and the QOLIE-31 total score. Caregiver depression was significantly associ-
ated with poorer adult PWE QOL in all seven subscales as well as the QOLIE-31 total score. Caregiver depression
was an independent predictor of the QOLIE-31 total score and five subscales: seizure worry, emotional wellbeing,
energy/fatigue, cognitive, and medication effects.

Conclusion: Caregivers of adult PWE are at high risk of experiencing anxiety and depression. Caregiver psycholog-

ical status, especially depression, was an independent predictor of poorer QOL for adult PWE.

© 2018 Elsevier Inc. All rights reserved.

1. Introduction

Epilepsy is one of the most common neurological disorders, with the
prevalence rate being second only to stroke [1]. The abrupt and repeti-
tive nature of seizures can lead to many serious psychological problems,
including stigma, and patients with epilepsy (PWE) sometimes conceal
their condition from their neighbors, relatives, and even families, which
can cause feelings of isolation and self-abasement [2]. Seizures impact
upon PWE in various ways: restrictions from driving, worries of seizure
onset in public settings, low marriage rates, low education levels, and
low participation rates in entertainment activities [3,4].

Depression and anxiety are the most common psychological comor-
bidities in PWE. Psychological comorbidity in PWE relating to depres-
sion has a prevalence of 12-50%, and for anxiety a prevalence of 4.3-
52.1% [5-8]. Recently, the psychological status in caregivers of patients
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with chronic disease has been receiving increasing attention. Previous
studies have shown that caregivers of PWE are at high risks of
experiencing depression and anxiety comorbidity, even reaching up to
50%, and 58%, respectively [9-13].

Quality of life (QOL) is an important component in the clinical man-
agement of PWE [14]. Previous studies have indicated that psychologi-
cal comorbidities in PWE, such as anxiety, depression, and sleep
disorders have a significant impact on QOL [15-20]. Several studies
have also shown that caregiver psychological comorbidities, depression
and anxiety in particular, are significantly correlated with QOL in child
and adolescent PWE [12,21-23]. Caregivers of child and adolescent
PWE are most typically their parents, whereas caregivers in adult PWE
could be the spousal partner, parent, offspring, sibling, or any other in-
dividuals. Although the caregivers of adult PWE play a less important
role than those of child and adolescent patients, caregivers still have a
profound effect on adult PWE. However, the relationship between care-
giver anxiety and depression with adult PWE QOL has not been fully in-
vestigated to date.

In this study, we assessed caregiver anxiety and depression. We ex-
amined the correlations between adult PWE QOL with their caregivers'
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anxiety and depression, as well as clinical and demographic characteris-
tics, such as age at seizure onset, epilepsy duration, seizure severity, cur-
rent number of antiepileptic drugs (AEDs), caregivers sex, caregivers
age, relationship to patients, and whether they were a single caregiver.

2. Materials and methods
2.1. Study population

Participants were 160 pairs of adult PWE and caregivers, who regu-
larly attended the Epilepsy Center in Henan Provincial People's Hospital
between March 2017 and March 2018. Patient inclusion criteria were as
follows: a diagnosis of epilepsy according to the criteria of the Interna-
tional League Against Epilepsy [24], and age above 18 years old. Patient
exclusion criteria were the presence of significant cognitive deficits
meaning that the questionnaires could not be completed, severe organic
brain disease, and the presence of acute symptomatic seizure. Care-
givers' exclusion criteria were the presence of significant cognitive def-
icits meaning that the questionnaires could not be completed. Overall,
29 pairs of adult PWE and their caregivers, who provided invalid ques-
tionnaire responses, were excluded. Therefore, 131 pairs of adult PWE
and their caregivers were included in the analysis. This study was ap-
proved by the Ethics Committee of Henan Provincial People's Hospital.
Informed consent was obtained from each patient and their caregiver.

2.2. Questionnaires

The Hamilton Anxiety Scale (HAM-A) [25] and Hamilton Depression
Scale (HAM-D) [26] were used to evaluate anxiety and depression in
caregivers. We used Chinese versions of the HAM-D and HAM-A,
which were assessed to have satisfied validity and reliability [27]. The
HAM-A includes 14 symptoms, with each symptom rating from 0 (ab-
sent) to4 (severe); HAM-A scores range from 0 to 56, with higher scores
representing more severe anxiety. Scores of 0-6 are considered normal;
scores of 7-13 are considered possible anxiety; 14-20 are considered
probable anxiety; 21-29 are considered definite anxiety, and above 29
are considered severe anxiety. The HAM-D includes 7 sections with 17
questions, ten questions rating from O (absent) to 4 (severe) and
seven questions rating from 0 to 2. The scale scores range from 0 to
54, with higher scores reflecting more severe depression. Scores of 0-
6 are considered normal; scores of 7-16 are considered mild depres-
sion; 17-24 are considered moderate depression, and above 24 are con-
sidered severe depression.

The Quality of Life in Epilepsy Inventory-31 scale (QOLIE-31) Chi-
nese version was used to assess the QOL in PWE, which has been dem-
onstrated to be valid and reliable in Chinese people with epilepsy [28].
The inventory of QOLIE-31 contains seven domains: seizure worry,
overall quality of life, emotional wellbeing, energy/fatigue, cognitive,
medication effects, and social function. The total score was calculated
by assigning different percentages to the seven scores, ranging from 0
to 100, with higher scores indicating better QOL.

The Seizure Severity Scale [29] was completed by two neurologists
at each assessment. It divides seizure severity into three groups: (1)
group one includes patients with no seizures of any type in the past
year; (2) group two includes patients with <20 simple partial seizures,
<20 absence or myoclonic seizures, <4 complex partial seizures or <1
generalized tonic-clonic seizure in the past year, (3) group three in-
cludes patients with any amount beyond group two. We define group
one, two, and three as the group of mild, moderate, and severe severity,
respectively.

2.3. Statistical analysis
Analyses were conducted using IBM SPSS Statistics for Windows

v.21.0 (IBM Corp. Armonk, NY, U.S.A.). Descriptive variables were
expressed as mean =+ standard deviation, and categorical variables

were expressed as frequencies and percentages. Pearson correlation/
Spearman's rank correlation coefficient was used to assess the associa-
tion between demographic characteristics and caregivers' anxiety and
depression scores with adult PWE QOL scores. Pearson correlation anal-
ysis was used for normally distributed data, and Spearman's rank corre-
lation coefficient was used for ranked or abnormally distributed data.
Stepwise multiple linear regression modeling was used to identify the
independent risk factors for adult PWE QOL. In all tests, a p value less
than 0.05 was considered as statistically significant.

3. Results
3.1. Demographic characteristics of patients and caregivers

The clinical and demographic characteristics of the 131 patients are
shown in Table 1. The mean age of patients was 29.35 + 11.85 years
(range 18-66 years), and 58 (44.27%) patients were female. The mean
age at seizure onset was 20.56 + 12.40 years (range 0.5-58 years).
The mean duration of epilepsy was 8.87 + 9.33 years (range 1-43).
Only 27 (20.61%) patients were in remission for longer than one year,
and 60 (45.80%) patients were treated with monotherapy.

The mean age of caregivers in our study was 39.78 + 9.69 years
(range 21-64 years), and 54 (41.22%) caregivers were female. The rela-
tionships between caregiver and the patient were spouse (n = 44;
33.59%), parent (n = 63; 48.09%), offspring (n = 12; 9.16%), and
‘other’ (n = 12; 9.16%). In total, 103 (78.63%) of patients had only one
caregiver, and 28 (21.37%) had more than one caregiver.

3.2. Description of the caregivers' psychological status

The scores of HAM-A and HAM-D that reflect caregivers' depression
and anxiety severity are shown in Table 2. The mean HAM-A and HAM-
D scores of caregivers were 24.58 + 6.25 and 24.52 + 6.69, respectively.
Anxiety symptoms were reported by 41 (31.30%) caregivers, in which
18 (13.74%) experienced possible anxiety, 10 (7.63%) experienced prob-
able anxiety, 11 (8.40%) experienced definite anxiety, and two (1.53%)
experienced severe anxiety. In the caregivers, 44 (33.59%) had depres-
sion symptoms, in which 30 (22.90%) experienced mild depression, 12
(9.16%) experienced moderate depression, and two (1.53%) experi-
enced severe depression symptoms.

Table 1
Clinical and demographic characteristics of adults PWE (n = 131).

Variables N (%)/mean + SD
Female 58 (44.27%)
Age (years) 2935+ 11.85
Age at seizure onset 20.56 + 12.40
Epilepsy duration 8.87 £9.33
Number of AEDs

0 12 (9.16%)

1 60 (45.80%)

2 44 (33.59%)

>3 15 (11.45%)
Seizure severity

Mild 27 (20.61%)

Moderate 13 (9.92%)

Severe 91 (69.47%)
QOLIE scores

Seizure worry 32.21 +18.82

Overall quality of life 46.63 + 13.36

Emotional wellbeing 37.16 £+ 21.46

Energy/fatigue 38.03 + 21.83

Cognitive 36.04 £ 2097

Medication effects 28.58 +17.59

Social function 33.90 + 22.94

QOLIR-31 total score 36.70 + 16.39

PWE: patient with epilepsy; AEDs: antiepileptic drugs; QOLIE: quality of life
in epilepsy inventory-31; QOL: quality of life.
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Table 2

The severity of anxiety and depression in caregivers of adult PWE (n = 131).
Anxiety severity HAM-A score N (%)
No anxiety 0-6 90 (68.70%)
Possible anxiety 7-13 18 (13.74%)
Probable anxiety 14-20 10 (7.63%)
Definite anxiety 21-29 11 (8.40%)
Severe anxiety >29 2 (1.53%)
Depression severity HAM-D score N (%)
No depression 0-6 87 (66.41%)
Mild depression 7-16 30 (22.90%)
Moderate depression 17-24 12 (9.16%)
Severe depression >24 2 (1.53%)

PWE: patient with epilepsy; HAM-A: the Hamilton Anxiety Scale; HAM-D: the Hamilton
Depression Scale.

3.3. Correlation analysis of demographic characteristics and caregiver psy-
chological status with adult PWE QOL

Correlations between demographic characteristics and caregiver
psychological status with adult PWE QOL are shown in Table 2. Care-
giver anxiety was significantly correlated with poorer adult PWE QOL
in the QOLIE-31 total score (r = —0.178, p = 0.042) and four subscales:
seizure worry (r = —0.286, p = 0.001), overall quality of life (r =
—0.240, p = 0.006), emotional wellbeing (r = —0.186, p = 0.033),
and energy/fatigue (r = —0.203, p = 0.020). Meanwhile, caregiver de-
pression was strongly correlated with poorer adult PWE QOL in the
QOLIE-31 total score (r = —0.294, p = 0.001) and in all subscales: sei-
zure worry (r = —0.294, p = 0.001), overall quality of life (r =
—0.183,p = 0.036), emotional wellbeing (r = — 0.277,p = 0.001), en-
ergy/fatigue (r = —0.301, p = 0.000), cognitive (r = —0.260, p =
0.003), medication effects (r = —0.210, p = 0.016), and social func-
tions (r = —0.188, p = 0.031).

Age at seizure onset (r = 0.209, p = 0.017), epilepsy duration (r =
0.175, p = 0.045), and adult PWE have only a single caregiver(r =
0.187, p = 0.038) had a significant correlation with the social function
subscale. Adult PWE with female caregivers had a significant correlation
with the emotional wellbeing (r = 0.180, p = 0.039) and energy/fa-
tigue (r = 0.199, p = 0.023) subscales. Number of AEDs, caregivers'
age, and caregiver relationship with patients had no correlation with
adult PWE QOL.

Table 3
The correlation analysis of variables associated with QOL in adults PWE (n = 131).

3.4. Stepwise multiple linear regression analysis on QOL in adults PWE

The QOLIE-31 and subscales were regarded as dependent variables,
and the demographic characteristics of patients and their caregivers,
as well as the HAM-A and HAM-D scores of caregivers, were added
into the stepwise multiple linear regression model as independent pre-
dictors. The results of stepwise multiple linear regression for QOLIE total
score and seven subscales are presented in Table 3. The stepwise regres-
sion for the total scores produced a two-variable model (R* = 0.116, F
= 8.359, p<0.001), including caregiver depression (B = —0.387,3 =
—0.293, p = 0.001) and age at seizure onset (B = 0.226, 3 = 0.171, p
= 0.042). Caregiver depression symptoms were independent predic-
tors for five of the seven subscales, which were seizure worry (R? =
—0455, 5 = —0.300, p = 0.000), emotional wellbeing (R* = —0.473,
B = —0.273, p = 0.001), energy/fatigue (R> = —0.529, p = —0.301,
p = 0.000), cognitive (R? = —0.439, 5 = —0.260, p = 0.003), and
medication effects (R = —0.307, 5 = —0.216, p = 0.012).

Caregiver anxiety was an independent predictor for the subscales of
overall quality of life (B = —0.287, 3 = —0.240, p = 0.006). Seizure
severity was an independent predictor for the subscales of seizure
worry (R?> = 4.704, 3 = 0.204, p = 0.014) and medication effects (R?
=4.353,3 = 0.202, p = 0.018). (See Table 4.)

4. Discussion

Psychiatric comorbidities, such as anxiety and depression, are com-
mon in patients with epilepsy and significantly impact epilepsy treat-
ment and QOL [15,30,31]. Furthermore, psychiatric comorbidities in
parental caregivers are significantly related to the QOL in child and ad-
olescent patients [32-34]. The present study adds to this literature by
demonstrating that, independent of patient and family factors, caregiver
psychopathology, especially depression, has a significant association
with QOL in adult PWE. These findings highlight the importance of ad-
dressing caregiver psychiatric comorbidities in not only child PWE, but
also adult PWE.

In our study, we found that caregiver anxiety and particularly de-
pression were significantly related to poorer QOL in adults PWE. Analy-
ses showed that caregiver depression and age at seizure onset were
independent predictors for QOL in adult PWE. Other demographic char-
acteristics, such as epilepsy duration, seizure severity, having a female
caregiver, and whether or not the PWE had a single caregiver correlated
with several QOL subdomains in adult PWE. Number of AEDs, caregiver

Seizure worry Overall QOL Emotional wellbeing Energy/fatigue Cognitive

Medication effects Social function QOLIE-31 total score

Age at seizure onset r 0.164 0.139 0.051
p-value 0.062 0.113 0.565
Epilepsy duration r 0.009 —0.070 0.089
p-value 0.920 0.424 0.312
Number of AEDs r —0.005 —0.149 —0.073
p-value 0.956 0.089 0.407
Seizure severity r 0.151 0.152 0.111
p-value 0.086 0.083 0.206
Caregivers age r —0.097 —0.063 —0.058
p-value 0.269 0.476 0.513
Caregivers sex r 0.032 0.105 0.180
p-value 0.715 0.232 0.039
Relationship to patients r 0.070 0.107 0.160
p-value 0.428 0.226 0.068
Single caregiver r 0.082 0.102 0.081
p-value 0.350 0.246 0.359
Caregivers anxiety r —0.286 —0.240 —0.186
p-value 0.001 0.006 0.033
Caregivers depression 1 —0.294 —0.183 —0.277
p-value 0.001 0.036 0.001

0.007 0.133 0.144 0.209 0.172
0.933 0.131 0.102 0.017 0.049
0.072 —0.033 0.175 0.029 0.021
0.417 0.706 0.045 0.746 0.811
—0.031 —0.114 —0.058 —0.107 —0.113
0.729 0.194 0.514 0.223 0.200
0.103 0.004 0.203 0.138 0.130
0.241 0.961 0.020 0.116 0.139
—0.073 —0.095 —0.152 —0.056 —0.092
0.404 0.280 0.083 0.522 0.297
0.199 0.152 0.062 0.089 0.151
0.023 0.083 0.479 0.311 0.086
0.158 0.027 0.010 0.131 0.100
0.071 0.759 0.909 0.135 0.254
0.081 0.074 0.021 0.187 0.087
0.355 0.403 0.808 0.033 0.321
—0.203 —0.169  —0.092 —0.036 —0.178
0.020 0.053 0.297 0.680 0.042
—0.301 —0260 —0.210 —0.188 —0.294
0.000 0.003 0.016 0.031 0.001

QOL: quality of life; AEDs: antiepileptic drugs; the boldface p-values are significant at o < 0.05.
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Table 4
The stepwise multiple linear regression model analysis.
B? Std. Error BP p-Value
Seizure worry
Caregivers depression —0.455 0.124 —0.300 0.000
Seizure severity 4,704 1.889 0.204 0.014
Age at seizure onset 0.274 0.124 0.180 0.030
Overall quality of life
Caregivers anxiety —0.287 0.102 —0.240 0.006

Emotional wellbeing

Caregivers depression —0.473 0.145 —0.273 0.001

Relationship to patient 4,070 2.020 0.169 0.046
Energy/fatigue

Caregivers depression —0.529 0.148 —0.301 0.000
Cognitive

Caregivers depression —0.439 0.144 —0.260 0.003
Medication effects

Caregivers depression —0.307 0.120 —0.216 0.012

Seizure severity 4353 1.822 0.202 0.018
Social function

Age at seizure onset 0414 0.155 0.224 0.009

Caregivers depression —0.356 0.155 —0.193 0.023

Seizure severity 4.984 2.360 0.178 0.037
QOLIE-31 total score

Caregivers depression —0.387 0.110 —0.293 0.001

Age at seizure onset 0.226 0.110 0.171 0.042

¢ Bis the unstandardized regression coefficient, represents the association between the
predictor and outcome variable.

B is the standardized regression coefficient, illustrates a comparison of the effect of
different predictors.

age, and caregiver relationship to patients were not found to have a sta-
tistically significant association with adult PWE QOL.

In our study, the proportions of caregivers who experienced anxiety
and depression symptoms were 31.30% and 33.59%, respectively. The
prevalence rate of anxiety and depression in our study is consistent
with those from previous studies [35]. Previous studies have reported
that the prevalence of anxiety and depressive disorders in PWE to be
20-50% [6,36,37], and a meta-analysis revealed that major depressive
disorder affects 21.9% of patients in epilepsy clinics [38]. A previous
study has shown that decreased activity of serotonin, norepinephrine,
dopamine, and GABA facilitate the kindling process of seizure foci, and
the decrease of these neurotransmitters is a pivotal pathogenic mecha-
nism of depressive disorders (DDs), which indicated that DDs and epi-
lepsy may share common pathogenic mechanisms that facilitate the
occurrence of one in the presence of the other [39]. There have been
other studies indicated that genetic background contributes substan-
tively to the comorbidity of anxiety and depression with audiogenic sei-
zures propensity [40]. In this study, we found that the prevalence rate of
anxiety and depression symptoms in caregivers of PWE were similar to
those found in PWE, which indicates that caregivers of PWE are under
similar pressure and experiencing psychological difficulties comparable
to those of patients. With this in mind, clinicians should not only focus
on psychological problems in adult PWE but also pay more attention
to psychological problems experienced by their caregivers.

Previous studies shown that, in caregivers of child and adolescent
PWE, 21-47% of the parents suffer anxiety symptoms, while 33-55%
of the parents suffer depression symptoms [9,41]. Our study showed
similar depression and anxiety rates in the caregivers of adult PWE.
The vast majority of former studies have focused on parents as care-
givers of child and adolescent PWE. Some previous studies focused on
parental anxiety and depression in children and young people who
underwent surgery [42,43]. While in this study, we illustrated that the
caregivers of adults PWE suffered similar psychological problems as
those of child and adolescent caregivers. This topic has been ignored
for a long period.

In our study, we showed that caregiver depression is widely related
to poorer QOLIE across all subscales and the QOLIE-31 total score.

Moreover, in the regression analysis, caregiver depression was an inde-
pendent predictor for the QOLIE-31 total score and for five of the sub-
scale scores (seizure worry, emotional wellbeing, energy/fatigue,
cognitive, and medication effects). Very few studies have concentrated
on the caregivers of adult PWE, while several former studies have re-
ported that depression in caregivers is associated with low QOL in
child and adolescent PWE, which were consistent with the results of
our study [12,36,44]. In our study, caregiver anxiety was related to
poorer QOLIE-31 total score and in four of the subscales (seizure
worry, overall QOL, emotional wellbeing, and energy/fatigue), while in
the regression analysis, caregiver anxiety was an independent predictor
for the overall QOL subscale.

Our study shows that seizure severity was an independent predictor
for the seizure worry, medication effects, and social function subscales.
This means that the more serious seizure severity, the higher the scores
for seizure worry, medication effects, and social function subdomains.
Two previous studies have found that seizure severity has a relationship
with the QOLIE, consistent with the findings from our study [45,46].

In the regression analysis, age at seizure onset was an independent
predictor for the total QOL scales, social function, and the seizure
worry subscales. Moreover, age at seizure onset was the strongest pre-
dictor for the social function subscale. In other words, the older the
age at seizure onset, the better social function and QOL were reported
to be. As we progress in age, our intelligence increases and social abili-
ties develop. Epilepsy, especially the refractory epilepsy syndromes,
can induce brain injury, even mental retardation. Therefore, seizure
onset at an older age allows our intelligence and social function to de-
velop before the brain damage may be sustained, and therefore, enable
patients to embrace a better QOL.

Our data illustrate that adult PWE with female caregivers have better
emotional wellbeing and energy/fatigue scores than those with male
caregivers. A previous study has reported that parental gender has no
significant association with the QOL in pediatric PWE [47]. Parents
tend to pay similar attention to their children but female family mem-
bers tend to be gentler, thoughtful, and more comprehensive. In our
study, the caregivers were not only the parents of patients, but also
other relations, including spouse and offspring. This may account for
these different outcomes. We also found that adult PWE with more
than one caregiver had better social functions than those with a single
caregiver. An old Chinese proverb says that “there is strength in num-
bers”; thus, a greater number of caregivers may take better care of the
patient.

Finally, a major limitation of our study is that it was conducted in a
tertiary hospital. Patients in our epilepsy center were probably more se-
vere than those in primary hospitals. Furthermore, data on medications
for anxiety or depression as control group were lacking, which could be
considered in further study.

5. Conclusion

Caregivers of adult PWE are at high risk of experiencing anxiety and
depression. Caregiver psychological status, especially caregiver depres-
sion and age at seizure onset in patients were independent predictors
for poorer QOL in adult PWE. Thus, we suggest that clinicians pay
more attention to the psychological status of caregivers, especially in re-
lation to depression symptoms, in order to provide further professional
advice and medication by way of intervention to benefit caregivers and
to improve adult PWE QOL.

Acknowledgment

The current study was supported by the Henan Provincial Science
and Technology Agency [grant number 162102410041] and the Health
and Family Planning Commission of Henan Province [grant number
201702208] and Basic and Frontier technological Project in Henan Prov-
ince 2015 (grant number 152300410155).



136 X. Zhu et al. / Epilepsy & Behavior 90 (2019) 132-136

Conflict of interest
The authors do not report any conflict of interest.

References

[1] GBD 2015 Neurological Disorders Collaborator Group. Global, regional, and national
burden of neurological disorders during 1990-2015: a systematic analysis for the
Global Burden of Disease Study 2015. Lancet Neurol 2017;16(11):877-97.

[2] Petruzzi A, Rigamonti A, Finocchiaro CY, Borelli P, Lamperti E, Silvani A, et al. Psycho-
logical features and quality of life in 50 adult patients with epilepsy and their care-
givers from the Lecco epilepsy center, Italy. Epilepsy Behav 2017;71(Pt A):13-6.

[3] Zhao T, Sun MY, Yu PM, Zhu GX, Tang XH, Shi YB, et al. Evaluation of clinical aspects
and quality of life as risk factors for depression in patients with epilepsy. Seizure
2012;21(5):367-70.

[4] Keezer MR, Sisodiya SM, Sander JW. Comorbidities of epilepsy: current concepts and
future perspectives. Lancet Neurol 2015;15(1):106-26.

[5] Ettinger A, Reed M, Cramer J. Depression and comorbidity in community-based pa-
tients with epilepsy or asthma. Neurology 2004;65:535-40.

[6] Canuet L, Ishii R, Iwase M, Ikezawa K, Kurimoto R, Azechi M, et al. Factors associated
with impaired quality of life in younger and older adults with epilepsy. Epilepsy Res
2009;83(1):58-65.

[7] Dalmagro CL, Velasco TR, Bianchin MM, Martins AP, Guarnieri R, Cescato MP, et al.
Psychiatric comorbidity in refractory focal epilepsy: a study of 490 patients. Epilepsy
Behav 2012;25(4):593-7.

[8] Jones JE, Hermann BP, Barry JJ, Gilliam F, Kanner AM, Meador KJ. Clinical assessment
of Axis I psychiatric morbidity in chronic epilepsy: a multicenter investigation. ]
Neuropsychiatry Clin Neurosci 2005;17(2):172-9.

[9] Reilly C, Atkinson P, Memon A, Jones C, Dabydeen L, Das KB, et al. Symptoms of de-
pression, anxiety, and stress in parents of young children with epilepsy: a case con-
trolled population-based study. Epilepsy Behav 2018;80:177-83.

[10] Ferro MA, Avison WR, Campbell MK, Speechley KN. Prevalence and trajectories of
depressive symptoms in mothers of children newly diagnosed with epilepsy.
Epilepsia 2011;52(2):326-36.

[11] Puka K, Widjaja E, Smith ML. The influence of patient, caregiver, and family factors
on symptoms of anxiety and depression in children and adolescents with intractable
epilepsy. Epilepsy Behav 2017;67:45-50.

[12] Ferro MA, Speechley KN. Depressive symptoms among mothers of children with ep-
ilepsy: a review of prevalence, associated factors, and impact on children. Epilepsia
2010;50(11):2344-54.

[13] Jones C, Reilly C. Parental anxiety in childhood epilepsy: a systematic review.
Epilepsia 2016;57(4):529-37.

[14] Bishop M, Allen CA. The impact of epilepsy on quality of life: a qualitative analysis.
Epilepsy Behav 2003;4(3):226-33.

[15] Hamid H, Blackmon K, Cong X, Dziura J, Atlas LY, Vickrey BG, et al. Mood, anxiety,
and incomplete seizure control affect quality of life after epilepsy surgery. Neurology
2014;82(10):887.

[16] Prisnie JC, Sajobi TT, Wang M, Patten SB, Fiest KM, Bulloch AGM, et al. Effects of de-
pression and anxiety on quality of life in five common neurological disorders. Gen
Hosp Psychiatry 2018;52:58-63.

[17] Nogueira MH, Yasuda CL, Coan AC, Kanner AM, Cendes F. Concurrent mood and anx-
iety disorders are associated with pharmacoresistant seizures in patients with MTLE.
Epilepsia 2017;58(7):1268-76.

[18] Johnson EK, Jones JE, Seidenberg M, Hermann BP. The relative impact of anxiety, de-
pression, and clinical seizure features on health-related quality of life in epilepsy.
Epilepsia 2010;45(5):544-50.

[19] Tracy JI, Dechant V, Sperling MR, Cho R, Glosser D. The association of mood with
quality of life ratings in epilepsy. Neurology 2007;68(14):1101-7.

[20] Podewils SV, Gasse C, Geithner J, Wang ZI, Bombach P, Berneiser ], et al. Clinical pre-
dictors of the long-term social outcome and quality of life in juvenile myoclonic ep-
ilepsy: 20-65 years of follow-up. Epilepsia 2014;55(2):322-30.

[21] Lin CY, Saffari M, Koenig HG, Pakpour AH. Effects of religiosity and religious coping
on medication adherence and quality of life among people with epilepsy. Epilepsy
Behav 2018;78:45-51.

[22] Bompori E, Niakas D, Nakou I, Siamopoulou-Mavridou A, Tzoufi MS. Comparative
study of the health-related quality of life of children with epilepsy and their parents.
Epilepsy Behav 2014;41:11-7.

[23] LiY, Ji CY, Qin ], Zhang ZX. Parental anxiety and quality of life of epileptic children.
Biomed Environ Sci 2008;21(3):228-32.

[24] Fisher RS, Acevedo C, Arzimanoglou A, Bogacz A, Cross JH, Elger CE, et al. ILAE official
report: a practical clinical definition of epilepsy. Epilepsia 2014;55(4):475-82.

[25] Hamilton M. The assessment of anxiety states by rating. Br ] Med Psychol 1959;32
(1):50-5.

[26] Hamilton M. A rating scale for depression. ] Neurol Neurosurg Psychiatry 1960;23
(1):56-62.

[27] Zheng YP, Zhao JP, Phillips M, Liu JB, Cai MF, Sun SQ, et al. Validity and reliability of
the Chinese Hamilton Depression Rating Scale. Br ] Psychiatry 1988;152(5):660-4.

[28] HuY, Guo Y, Wang YQ, Du Q, Ding MP. Reliability and validity of a Chinese version of
the Quality of Life in Epilepsy Inventory (QOLIE-31-P). ] Zheijang Univ 2009;38(6):
605-10.

[29] Ronen GM, Ferro M, Avery L. Child and parent-reported quality of life trajectories in
children with epilepsy: a prospective cohort study. Epilepsia 2017;58(7):1277-86.

[30] Izci F, Findikh E, Camkurt MA, Tuncel Deniz, $ahin Merve. Impact of aggression, de-
pression, and anxiety levels on quality of life in epilepsy patients. Neuropsychiatr Dis
Treat 2016;12:2595-603.

[31] Kwan P, YuE, Leung H, Leon T, Mychaskiw MA. Association of subjective anxiety, de-
pression, and sleep disturbance with quality-of-life ratings in adults with epilepsy.
Epilepsia 2010;50(5):1059-66.

[32] Cianchetti C, Bianchi E, Guerrini R, Baglietto MG, Briguglio M, Cappelletti S, et al.
Symptoms of anxiety and depression and family's quality of life in children and ad-
olescents with epilepsy. Epilepsy Behav 2018;79:146-53.

[33] Wood LJ, Sherman E, Hamiwka LD, Blackman M, Wirrell E. Depression, anxiety, and
quality of life in siblings of children with intractable epilepsy. Epilepsy Behav 2008;
13(1):144-8.

[34] Ferro MA, Avison WR, Campbell MK, Speechley KN. Do depressive symptoms affect
mothers' reports of child outcomes in children with new-onset epilepsy? Qual Life
Res 2010;19(7):955-64.

[35] Cushner-Weinstein S, Dassoulas K, Salpekar JA, Henderson SE, Pearl PL, Gaillard WD,
et al. Parenting stress and childhood epilepsy: the impact of depression, learning,
and seizure. Epilepsy Behav 2008;13(1):109-14.

[36] Scott AJ, Sharpe L, Hunt C, Gandy M. Anxiety and depressive disorders in people with
epilepsy: a meta-analysis. Epilepsia 2017;58(6):973-82.

[37] Pham T, Sauro KM, Patten SB, Wiebe S, Fiest KM, Bulloch AGM, et al. The prevalence
of anxiety and associated factors in persons with epilepsy. Epilepsia 2017;19(8):
35-9.

[38] Kim M, Kim YS, Kim DH, Yang TW, Kwon OY. Major depressive disorder in epilepsy
clinics: a meta-analysis. Epilepsy Behav 2018;84:56-69.

[39] Kanner AM, Balabanov A. Depression and epilepsy how closely related are they?
Neurology 2002;58(8 suppl 5):27-39.

[40] Sarkisova KY, Fedotova IB, Surina NM, Nikolaev GM, Perepelkina OV, Kostina ZA,
et al. Genetic background contributes to the co-morbidity of anxiety and depression
with audiogenic seizure propensity and responses to fluoxetine treatment. Epilepsy
Behav 2017;68:95-102.

[41] LvR, Wu L, Jin L, Lu Q, Wang M, Qu Y, et al. Depression, anxiety and quality of life in
parents of children with epilepsy. Acta Neurol Scand 2010;266(1):335-41.

[42] Reilly C, Taft C, Edelvik A, Olsson I, Malmgren K. Health-related quality of life and
emotional wellbeing improve in parents after their children have undergone epi-
lepsy surgery — a prospective population-based study. Epilepsy Behav 2017;75:
196-202.

[43] Reilly C, Taft C, Nelander M, Malmgren K, Olsson I. Health-related quality of life and
emotional well-being in parents of children with epilepsy referred for presurgical
evaluation in Sweden. Epilepsy Behav 2015;53:10-4.

[44] Adewuya A. Parental psychopathology and self-rated quality of life in adolescents
with epilepsy in Nigeria. Dev Med Child Neurol 2006;48:600-3.

[45] Adebayo PB, Akinyemi RO, Ogun SA, Ogunniyi A. Seizure severity and health-related
quality of life of adult Nigerian patients with epilepsy. Acta Neurol Scand 2014;129
(2):102-8.

[46] Harden CL, Maroof DA, Nikolov B, Fowler K, Sperling M, Liporace ], et al. The effect of
seizure severity on quality of life in epilepsy. Epilepsy Behav 2007;11(2):208-11.

[47] Igbal M, Amirsalari S, Radfar S, Haidari MR. Effects of parental gender and level of ed-
ucation on the quality of life and general health of pediatric patients with epilepsy:
an outpatient cross-sectional survey. Epilepsy Behav 2016;60:118-23.


http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0005
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0005
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0005
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0010
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0010
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0010
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0015
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0015
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0015
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0020
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0020
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0025
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0025
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0030
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0030
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0030
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0035
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0035
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0035
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0040
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0040
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0040
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0045
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0045
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0045
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0050
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0050
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0050
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0055
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0055
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0055
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0060
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0060
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0060
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0065
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0065
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0070
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0070
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0075
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0075
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0075
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0080
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0080
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0080
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0085
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0085
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0085
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0090
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0090
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0090
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0095
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0095
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0100
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0100
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0100
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0105
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0105
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0105
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0110
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0110
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0110
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0115
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0115
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0120
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0120
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0125
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0125
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0130
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0130
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0135
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0135
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0140
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0140
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0140
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0145
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0145
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0150
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0150
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0150
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0155
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0155
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0155
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0160
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0160
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0160
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0165
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0165
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0165
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0170
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0170
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0170
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0175
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0175
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0175
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0180
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0180
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0185
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0185
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0185
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0190
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0190
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0195
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0195
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0200
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0200
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0200
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0200
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0205
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0205
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0210
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0210
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0210
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0210
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0215
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0215
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0215
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0220
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0220
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0225
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0225
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0225
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0230
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0230
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0235
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0235
http://refhub.elsevier.com/S1525-5050(18)30753-4/rf0235

	High risk of anxiety and depression in caregivers of adult patients with epilepsy and its negative impact on patients' qual...
	1. Introduction
	2. Materials and methods
	2.1. Study population
	2.2. Questionnaires
	2.3. Statistical analysis

	3. Results
	3.1. Demographic characteristics of patients and caregivers
	3.2. Description of the caregivers' psychological status
	3.3. Correlation analysis of demographic characteristics and caregiver psychological status with adult PWE QOL
	3.4. Stepwise multiple linear regression analysis on QOL in adults PWE

	4. Discussion
	5. Conclusion
	Acknowledgment
	Conflict of interest
	References


