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Abstract

Background: Epilepsy is a neurological disease that affects individuals of all ages. People
with epilepsy are more susceptible to psychiatric diseases and comorbidities such as
depression and anxiety disease. The existence of such co-morbidities among epileptic
patients has a negative impact on the quality of life of patients and can result in worse
responses to management.

Aim: To assess the presence of anxiety and depression in individuals with epilepsy by
reviewing the previous studies that evaluated this subject.

Methods: Obtaining articles related to our subject required searching through PubMed,
Science Direct, Google Scholar, Springer, and Scopus using different terms including
"Depression, Anxiety, Epilepsy, Prevalence, Association, Correlation, Risk Factors, and
Predictors.” Original, English, full-text articles were eligible for inclusion in this review.
Results: In agreement with the eligible criteria, there were ten studies included in this
review with a total number of 3626 individuals with epilepsy and an age range of 12-88
years. Four studies reported both anxiety and depression, whereas the remaining six studies
focused on depression only.

Conclusion: There was a higher prevalence of anxiety among epileptic patients compared
to depression. There were common risk factors for developing anxiety and depression among
people with epilepsy, including female gender, seizure occurrence, marital status, poly-
medication, epilepsy duration, and perceived stigma.
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Introduction:

Epilepsy is a neurological disease that is characterized by electrical discharges in the brain
leading to recurrent seizures [1] and affects all ages [2]. The overall incidence of epilepsy was
estimated to be 61.4 per 100000 person-years [3]. People with epilepsy are more prone to
psychiatric diseases and the rates of psychiatric illness are 9% higher among this population
compared to the general population [4]. Mood and anxiety disease are the two major psychiatric
comorbidities diagnosed among up to a third of individuals with epilepsy [5]. Research
suggests that individuals with epilepsy may be at increased risk of anxiety disorders [6].
Depression is the most predominant psychiatric disease and it accounts for 14.8% and 14.1%
among males and females, respectively [7]. Depression is the most common psychiatric
comorbidity in the case of epilepsy; depression affects almost one-third of cases and affects
their quality of life [8]. In the general population, it was estimated that 9.4% and 8.2% of the
individuals fulfilled the criteria for anxiety and depression, respectively in any 12-month period
of time [9]. The existence of such co-morbidities among epileptic patients has a further negative
impact on the quality of life of patients and can lead to worse responses to pharmacological
and surgical management [10]. The previous systematic reviews conducted on anxiety and
depression among people with epilepsy focused on youth [6] and adults during COVID-19
[11], but there was no recent systematic review involving recent studies conducted on people
with epilepsy. So, this systematic review was performed to identify anxiety and depression
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among epileptic patients and associated factors by reviewing previous studies focused on this
subject.

Method and search strategy:

In accordance with the PRISMA guidance for systematic review [12] this review was written.
Electronic databases and websites were explored to search for articles related to the present
objective; such websites included PubMed, Science Direct, Google Scholar, Springer, and
Scopus. The search was limited to the articles published after 2017 till now. Different terms
and keywords were used for searching through the websites, including "Depression, Anxiety,
Epilepsy, Prevalence, Association, Correlation, Risk Factors, and Predictors.” All the obtained
titles were revised thoroughly to prevent missing potential studies.

Eligibility criteria:

The obtained articles were checked precisely for titles to include titles reporting anxiety and/or
depression among epileptic patients, then the findings were examined for language to select
English language studies only, and exclude those written in a non-English language. The
remaining articles were checked for type to choose original articles and excluded other types
of articles such as reviews, letters to editors, and case reports. The original articles were further
examined to include the articles available for full-text and exclude those available for abstract
only. Additionally, articles that reported incomplete or overlapped data were excluded. The
description of the eligibility criteria is displayed in Figure 1.
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Figl: Eligible criteria Planning

Data review and analysis:

Reviewing of the data involved reviewing the abstract to determine the data of interest for
extraction and then reviewing the full-text articles to extract the pre-determined data. An Excel
sheet was used for data extraction and revising, then a pre-designed table was used for data
summarization under major titles.
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Results:

The present review included ten eligible articles [13-22] (Tablel); the studies were cross-
sectional [13, 15, 16, 17, 19], retrospective [14], descriptive observational [18], prospective
[20], consecutive cohort [22], and one study didn’t report the design [22]. There were four
studies assessed depression and anxiety [13, 15, 17, 22], whereas six studies assessed
depression only [14, 16, 18, 19, 20, 21]. The tools used for the assessment of depression,
included PHQ-9 [13, 14, 16], NDDI [15], HAD [17], NDDI-E [18, 21], Beck‘s depression
inventory Il [19], HDRS [20, 22], whereas the tools used for the assessment of anxiety,
included GAD-7 [13, 15], HAD [17], and HRSA [22].

The total number of subjects was 3626; one study was conducted on 124 patients with epilepsy
and depression [14], whereas the remaining nine studies enrolled epileptic patients and assessed
the prevalence of depression and/ or anxiety among those patients. The age range of the
participants was 12 years [16] to 88 years [20]. Regarding the duration of epilepsy, there were
three studies didn’t report the duration of the disease [18, 21, 22], whereas the remaining seven
studies reported a duration ranging between less than one year [19] and 34 years [20].

The prevalence of anxiety among epileptic patients was reported in four studies [13, 15, 17,
22] and it ranged between 27.9% [13] and 100% [22]. The factors associated with anxiety
included female gender (OR 1.467, P=0.004), focal and focal to bilateral tonic-clonic seizures
(OR =1.409, P = 0.036), seizure occurrence in the last 3 months (OR = 1.445, P=0.036) [15],
being a single (AOR = 1.65), using two and above antiepileptic medications (AOR = 2.27),
duration of illness >16 years (AOR = 2.82), and perceived stigma (AOR = 2.49) [17].

The prevalence of depression among epileptic patients was reported in nine studies [13, 15, 16,
17,18, 19, 20, 21, 22] and ranged between 27.3% [15] and 67.3% [20]. One study reported the
prevalence of chronic depression that lasted for more than one year and it was 63.7% [14]. The
severity of depression was reported in three studies [14, 20, 22]; with mild depression with a
prevalence of 58.9% [14], and 35% [20], moderate depression (33.9%) [14], 34% [20], and
44.7% [22], and severe depression (7.3%) [14], and 31% [20].

The risk factors associated with depression among epileptic patients are reported as percentages
or by regression analysis. Depression was more prevalent among the female gender (57.1%)
[18], (79%, P=0.02) [20], (P=0.01) [21], no school education (66.7%), working as a farmer
(60%) [18], unmarried status (P<0.001), disease course (P=0.01), seizure frequency(P<0.001),
seizure occurrence in the last 6 months(P<0.001), and focal impaired awareness
seizure(P<0.001) [21], illiterates (P=0.003) and unemployed (P=0.001) [22].

Depression severity was associated with education level (P=0.002), marital status (P<0.001),
residency (P=0.004), duration of epilepsy (P=0.01), and controlling epilepsy (P<0.001) [14].
Additionally, irregular use of medications was associated with a higher risk of moderate and
severe depression (P=0.03), whereas Lamotrigine agent was associated with lower rates of
depression (P=0.02) [13].

Regarding regression analysis, the risk factors or predictors associated with depression
severity, included primary education (OR, 2.39, P=0.033) [14], (AOR 3.43) [19], being unable
to read and write (AOR 0.4) [16], (AOR 4.01) [19], secondary education (AOR 2.01) [19],
marital status (divorced) (OR, 1.82, P=0.026) [14], divorced/widowed (AOR 2.43) [17], and
residency inside Riyadh (OR 1.57, P=0.035) [14], focal and focal to bilateral tonic—clonic
seizures (OR1.531, P=0.013), seizure occurrence in the last 3 months (OR = 1.644, P = 0.010),
[15], recent seizure (OR 0.23) [20], treatment of epilepsy of 11 years and more (AOR 3.71)
[16], two or more antiepileptic medications (AOR 1.77) [17], polytherapy (AOR 2.73) [19], no
adherence to medication (AOR = 0.216), feeling of perceived stigma (AOR = 0.244) [16],
(AOR 5.67) [17],(OR 15.6) [20], stress symptoms (AOR = 0.452) [16], high perceived stress
(AOR 3.21) [19], very frequent seizure frequency (AOR = 2.68) [17], 1-11 per year (AOR
2.34), >12 per year (AOR 3.49) [19], current substance use (AOR = 1.82), hazardous alcohol
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use (AOR = 2.84) [17], poor social support (AOR = 2.04), onset of illness < 6 year (AOR =
2.40) [19], financial support (OR 3.68), and controlling seizure (OR 0.23) [20]. On the other
hand, it was found that the increase in age by one year reduced the odds of developing
depression (OR 3.8) [15].

Table 1: Summary of the extracted data
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Author and Study design Studied Characteristics of the Results and main findings

Publication conditions/ participants

year tools used

Shadid et al Cross-sectional -Depression by -N=147 epileptic patients *There 39.5% had depression and 27.9% had anxiety

2024 [13] PHQ-9 -Age: mean=32 years *Irregular use of medications was associated with a higher risk of

Swailem et al
2024 [14]

Retrospective

Shi et al 2023 Cross-sectional
[15]

-Anxiety by
GAD-7

-Depression by
PHQ-9

-Depression by
NDDI

-Anxiety by
GAD-7

-Epilepsy duration: <4->9
years

*46.9% are patients for >9
years

-N=124  patients  with
epilepsy and depression
-Age:18-69 years

-Epilepsy duration: 1->40
years.

-N=1326 epileptic patients
-Age:25-40 years

-Epilepsy duration: 5-17
years.

moderate and severe depression (P = 0.037)
*Lamotrigine medication was associated with lower rates of
depression among the participants (P = 0.023).

*There 63.7% of patients diagnosed with chronic depression that
lasted for more than one year, and 36.3% had depression for less
than one year

*There 58.9% had mild, 33.9% had moderate and 7.3% had severe
depression.

*The factors associated with the severity of depression, included
education level (P=0.002), marital status (P<0.001), residency
(P=0.004), duration of epilepsy (P=0.01), and controlling epilepsy
(P<0.001).

*Multivariate analysis revealed that the factors associated with the
severity, included primary education (OR, 2.39, P=0.033), marital
status (divorced) (OR, 1.82, P=0.026), and residency inside
Riyadh (OR 1.57, P=0.035).

*The prevalence of depression was 27.3% and anxiety was
31.45%.

**Focal and focal to bilateral tonic-clonic seizures (OR1.531, P=
0.013) and seizure occurrence in the last 3 months

(OR =1.644, P = 0.010) were the risk factors for depression.
*Female gender (OR 1.467, P=0.004)] focal and focal to bilateral
tonic-clonic seizures (OR = 1.409, P = 0.036), and seizure
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occurrence in the last 3 months (OR = 1.445, P= 0.036) were the
risk factors for anxiety.

*In addition, for every 1-year increase in age, the odds of
developing depression were decreased by 3.8%.

Seid & Cross-sectional -Depression by -N=296 with epilepsy *The prevalence of depression was 34.8%.
Mebrahtu 2022 PHQ-9 -Age: 12->44 years *Significant factors associated with depression, included being
[16] -Epilepsy duration: <I->11 unable to read and write (AOR = 0.400), treatment of epilepsy of
years 11 years and more (AOR 3.71), no adherence to medication (AOR
= 0.216), feeling of perceived stigma (AOR = 0.244) and stress
symptoms (AOR = 0.452).
Nigussie et al Cross-sectional -Depression by -N=556 with epilepsy *There 30.9% had depression and 33.1% had anxiety.
2021 [17] HAD -Age:18->45 years *Depression was associated significantly with Being
-Anxiety by -Epilepsy duration:<5->16 divorced/widowed (AOR = 2.43), using two and above number of
HAD years. antiepileptic medications (AOR = 1.77), very frequent
seizure frequency (AOR = 2.68), current substance use (AOR =
1.82), perceived stigma (AOR = 5.67), and hazardous alcohol use
(AOR = 2.84).
*Anxiety was significantly associated with being a single (AOR =
1.65), using two and above number of antiepileptic medications
(AOR = 2.27), duration of illness >16 years (AOR = 2.82), and
perceived stigma (AOR = 2.49).
Lestari et al Descriptive -Depression by -N=41 patients with *Depression events were found among 39%
2021 [18] observational NDDI-E epilepsy *Depression events were more prevalent among females (57.1%),
-Age:18-65 years those with no school education (66.7%), and those working as
-Epilepsy duration:---- laborers/farmers (60%).
Engidaw et al Institution-based -Depression by -N=402 epileptic patients *The prevalence of depression was 48.1%.
2020 [19] cross-sectional Beck’s -Age:18->45 years. * In multivariate analysis, educational status [unable to read and
Depression -Epilepsy duration:<1->11 write (AOR = 4.01), primary (AOR = 3.43), secondary (AOR =
Inventory II. years 2.01], high perceived stress (AOR = 3.21), poor social support
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Dabilgou et al
2019 [20]

Prospective

Li et al
[21]

2019 Consecutive cohort

Vaswani et al

2018 [22]

-Depression by
HDRS

-Depression by
the Chinese
version of
NDDI-E

-Depression by
HRSD
-Anxiety by
HRSA

-N=102 epileptic patients

-Age: 19-88 years

-Epilepsy
years

duration:3-34

-N=461 epileptic patients

-Age:
years

-Epilepsy duration:

mean=29.68+11.46

-N=171 epileptic patients

-Age:18-60 years

-Epilepsy duration:

(AOR = 2.04), onset of illness < 6 year (AOR = 2.40), seizure
frequency of [1-11 per year (AOR = 2.34), > 12/year (AOR =
3.49], and polytherapy (AOR = 2.73) were independent predictors
of depression among epileptic patients at p-value < 0.05.
*Depressive symptoms were found among 67.3%

*Depression was mild among 35%, moderate among 34% and
severe among 31%.

*Depression was prevalent among 57.6% of males and 79% of
females (P=0.02).

*Risk factors of depression included financial support (OR 3.68,
P=0.004), perceived stigma (OR 15..69, P=0.0000007), recent
seizure (OR 3.97, P=0.001), and controlling seizure (OR 0.23,
P=0.0008).

*Depression was prevalent among 29.9%

*The risk factors of depression were female gender (P=0.01), an
unmarried status (P<0.001), disease course (P=0.01), seizure

frequency(P<0.001), seizure occurrence in the last 6
months(P<0.001), and focal impaired awareness
seizure(P<0.001).

*Depression was found in 61.4% of patients and of them, 44.7%
had moderate severity.

*Depression was significantly higher in prevalence among
illiterates (P=0.003) and unemployed (P=0.001).

*Anxiety was found in almost all selected patients (100%) with
moderate severity among 48.5%.

PHQ-9; Patient health questionnaire-9, GAD-7; Generalized anxiety disorder scale-7, NDDI; Neurological disorders depression inventory, HAD,;
Hospital and Anxiety Depression Scale, NDDI-E; Neurological disorders depression inventory for epilepsy, HDRS; Hamilton Depression Rating

Scale.
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Discussion:

Epilepsy and depression can affect interpersonal communication, increase the risk of
sudden attacks, and affect the social activities of an affected individual [7, 23]. Also,
other psychiatric comorbidities such as anxiety are common among epileptic patients
[24]. This review was conducted to identify anxiety and depression among individuals
with epilepsy.

Depression and anxiety in epilepsy are frequently reported as distinct diseases with little
or no acknowledgment of their co-existence [25]. In the current review, only four
studies reported the co-existence of anxiety and depression among epileptic patients,
whereas the remaining six studies focused on depression alone among epileptic
patients. This reveals the great focus of studies on depression rather than anxiety.
Similar to our findings, in a previous meta-analysis, only three out of 27 studies
reported data on the co-occurrence of depression and anxiety [26].

It was suggested that the pooled prevalence of anxiety and depression among studies
conducted on people with epilepsy was 20.2% and 22.9%, respectively [26]. Such
findings display that epilepsy is more prevalent among epileptic patients compared to
anxiety and this was in agreement with our findings in this analysis. In a systematic
review, it was found that anxiety was the major comorbidity (19.2%) followed by major
repression (17.4%) [27]. Also, an analysis focused on youth with epilepsy included 23
studies that revealed a higher overall pooled prevalence of anxiety compared to
depression with rates of 18.9% and 13.5%, respectively. Additionally, in comparison
to healthy controls, significantly higher anxiety and depressive symptomatology were
reported among epileptic youth [6].

Anxiety is common among those with epilepsy [24], with varied estimates that may be
increased substantially in specialized clinical settings and may reach 50% [28]. In our
analysis, the prevalence of anxiety exhibited a wide range of prevalence of 27.9% to
100% and this prevalence was higher than that of depression which ranged from 27.3%
to 67.3%. Such findings indicate that anxiety may be a more significant co-morbidity
compared to depression due to the high prevalence of anxiety compared to depression.
However, there is little focus on anxiety and the associated risk factors among epileptic
patients. It was suggested that in epileptic individuals, anxiety is at least as frequent as
depression [29]. However, anxiety has received far less attention compared to
depression and other comorbid diseases, despite representing a substantial burden for
epileptic patients [24].

Patients with anxiety often experience antiepileptic drug (AED) side effects [24]. In our
analysis, the usage of polymedications for epilepsy increased the risk of anxiety by
more than twofold (AOR 2.27) [17]. However, only one study reported that
polymedication was a risk factor for anxiety among epileptic patients [17]. We could
identify other risk factors associated with anxiety among individuals with epilepsy;
however, such factors exhibited heterogeneity between studies and were few as the
number of studies focused on epilepsy was few. The major risk factor for anxiety was
the duration of epilepsy which increased the odds of anxiety by 2.82 fold, followed by
perceived stigma which increased the odds of anxiety by 2.49 fold. The other risk
factors of anxiety that increased its odds by less than twofold, included female gender,
being single, focal, and focal to bilateral tonic-clonic seizures, and seizure occurrence.
Such findings reveal that epilepsy can increase the probability of experiencing anxiety
by several factors.

Depression is more prevalent among epileptic patients compared to the general
population [30]. The reported prevalence of depression among epileptic patients varies
between 10.7% and 44% [31]. However, the present analysis revealed a higher
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prevalence rate of depression among epileptic patients which ranged between 27.3%
and 67.3%.

Epileptic seizures are rare in general with an annual incidence of 0.55% for unprovoked
seizures [32]. In this analysis, we found that seizure frequency and occurrence were
significant risk factors for depression among epileptic patients, where more frequent
occurrence of seizure was associated with increased risk of depression by more than
twofold. However, the risk of occurrence of seizure is restricted to time, where
significant association was found between depression and seizure occurrence in the
previous three and six months with an increased risk of depression by more than onefold
for those who experienced seizures in the previous three months. On the other hand,
recent seizure was a protective factor for depression. Furthermore, controlling seizures
was a significant protective factor for developing depression (OR 0.23).

Polytherapy is an important factor; however, the association between polytherapy and
depression revealed variations across the studies as some reported positive associations
[33-35] and others none [36]. In our analysis, polytherapy increased the risk of
depression among epileptic patients by more than onefold and more than twofold.
Furthermore, non-adherence to medication was associated with moderate and severe
depression and increased duration of treatment of epilepsy of 11 years, and increased
risk of depression more than threefold. Hence, treatment and medication for epilepsy
may cause the development of depression among epileptic patients. This in turn may
return to the increased duration of medication and the need to receive several
medications. A previous analysis revealed that the pooled prevalence of depression
among epileptic patients was 32.71%. Additionally, the odds of depression were 2.65
for those who received polytherapy [4].

Greater severity of depression with epilepsy is associated with considerable reduction
of the overall seizure recovery, increased cognitive, emotional, and physical illness as
well as higher seizure severity [37, 38]. In this review, it was found that depression
severity was associated significantly with education level, marital status, residency,
duration of epilepsy, controlling epilepsy, and irregular use of medication.

A previous systematic review and meta-analysis of 48 studies revealed that the pooled
period prevalence of depression among epileptic patients was 27% and 34% in clinical
settings [39]. Such rates were lower compared to the rates found in our analysis.
Additionally, the previous analysis reported that the risk factors of depression, included
seizure frequency, low income, perception of stigma, unemployment, female gender,
unmarried status, disease course, focal-impaired awareness of seizures, and anxiety
[39]. Such findings were close to ours, as we found that depression was significantly
associated with female gender, unmarried status, disease course, unemployment,
financial support, frequency of seizures, and perceived stigma. A systematic review
conducted on studies during the COVID-19 period revealed that in most of the studies,
the highest rate of depression was recorded among females with epilepsy and financial
problems [11]. Additionally, we found that depression was associated with lower
education or being illiterate, divorced, and widowed; low education levels increased the
odds of depression by 2.01 to 4.01 fold, and being divorced or widowed increased the
odds of depression by 1.82 and 4.43 folds.
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From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et
al. The PRISMA 2020 statement: an updated guideline for reporting systematic
reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71

For more information, visit:http://www.prisma-statement.org/

Conclusion:

This review could identify that there is a great focus in the literature on depression
among epileptic patients compared to the presence of anxiety among epileptic patients,
despite the higher prevalence of anxiety among epileptic patients compared to
depression. There were common risk factors for developing anxiety and depression
among people with epilepsy, including female gender, seizure occurrence, marital
status, poly-medication, epilepsy duration, and perceived stigma. The major risk factors
associated with depression among this population, included lower education, residency,
seizure frequency, and irregular use of medications.
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