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Objective: To determine sex differences in the prevalence of depression and 
assess the risk factors for depression among adult patients with epilepsy from the 
Dali area of China.

Methods: We retrospectively analyzed the clinical data of adult patients with 
epilepsy who visited the First Affiliated Hospital of Dali University from January 2017 
to January 2022. Patient Health Questionnaire-9 was used to assess depressive 
symptoms in patients with epilepsy. The risk factors of depression were analyzed by 
binary logistic regression among different sex in patients with epilepsy.

Results: There were significant sex differences in depression in patients with 
epilepsy (p  <  0.001), and females were 4.27 times more likely to suffer from 
depression than males (95% confidence interval: 3.70–4.92). The risk factors 
for depression among female patients with epilepsy included occupation 
(p  < 0.001), years with epilepsy (p  < 0.001), seizure frequency (p  < 0.001), seizure 
type (p  <  0.001), etiology (p  <  0.001), number of antiseizure medications used 
(p  < 0.001), antiseizure medications (p  < 0.001), and electroencephalogram findings 
(p  <  0.001). The risk factors for depression among male patients with epilepsy 
included age (p  < 0.001), ethnicity (p  < 0.001), occupation (p  < 0.001), years with 
epilepsy (p  < 0.001), seizure frequency (p  < 0.001), seizure type (p  < 0.001), etiology 
(p  <  0.001), number of antiseizure medications used (p  <  0.001), antiseizure 
medications (p  < 0.001), and electroencephalogram findings (p  < 0.001).

Conclusion: Adult female patients with epilepsy had a higher risk of depression 
than adult male patients with epilepsy. There were sex differences in the risk 
factors associated with depression among patients with epilepsy.
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1 Introduction

Epilepsy is a prevalent neurological disorder, affecting approximately 70 million individuals 
worldwide (1). Epidemiological data has shown that the annual incidence rate of epilepsy is 
approximately 50.4–81.7/100,000 (2). A 2005 report from the World Health Organization 
showed that epilepsy accounted for 0.5% of the global health burden (3). Beyond the deleterious 
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effects of epilepsy itself, the presence of associated emotional and 
psychiatric disorders, including depression, anxiety, and autism 
spectrum disorder, is gaining growing attention. Patients with epilepsy 
may suffer heightened psychological stress because of the repetitive 
nature of epilepsy. This also leads to a higher prevalence of emotional 
disorders among patients with epilepsy than among the general 
population and patients with other chronic diseases (4). Moreover, 
depression, recognized as a mental disorder, is also considered as a 
common comorbidity linked with epilepsy (5). Depression is 
frequently seen as anxiety in patients with epilepsy (6). A threefold 
higher prevalence of depression among patients with epilepsy than 
among those without epilepsy has been reported (7). The prevalence 
of depression is approximately 55% in adults with temporal lobe 
epilepsy and drug-resistant epilepsy (8). In addition, the prevalence of 
the major depressive disorder is 17.4% (10.0–24.9%) in patients with 
epilepsy and as high as 20–60% in patients with drug-resistant epilepsy 
(9, 10). Major depressive disorder remains an important risk factor for 
suicide in patients with epilepsy (11). In the general population, a 
higher prevalence of depression has been shown among women than 
men (12). In patients with epilepsy, some studies have also observed 
that females exhibit a greater propensity for experiencing depressive 
symptoms than males (13, 14). In contrast, some studies from China 
and Ethiopia have found no significant sex differences in epilepsy 
comorbid depression (15–17). A meta-analysis encompassing diverse 
populations such as Asian, African, Caucasian, and others, further 
affirmed the lack of correlation between gender and depression in 
individuals diagnosed with epilepsy (18). Therefore, further extensive 
research is imperative to investigate potential sex discrepancies among 
epilepsy comorbid depression. The risk factors associated with 
depression in epilepsy patients may exhibit gender-specific variations. 
Nevertheless, there remains a lack of extensive large-scale studies 
investigating potential variations in the risk factors for depression 
among epilepsy patients of diverse genders. Hence, further studies on 
comorbid depression among patients with epilepsy are warranted, 
with a specific focus on risk factors for depression of diverse genders.

At present, the research on depression in patients with epilepsy is 
steadily growing. Lower literacy levels, head trauma, combination 
therapy with antiseizure medications (ASMs), and focal epilepsy are 
associated with high anxiety. However, these associations are shown 
to be not independent (19). A study conducted on risk factors for 
epilepsy comorbid depression residing in rural Sichuan in China 
revealed that annual income was associated with risk of depression 
(20). A cross-sectional study found that the level of education, place 
of residence, shame, and seizure frequency were significantly 
associated with depression (21). Many studies have shown that age, 
sex, marital status, medication dosage, and adverse medication events 
are also associated with depression in patients with epilepsy (22–26). 
A study has fund that level of education is a risk factor for depression 
in male patients with epilepsy, whereas the seizure frequency, epilepsy 
type, number of ASMs used, age, and settlement are not significantly 
correlated in females and males (16).

Currently, the risk analysis of depression in patients with epilepsy 
is gradually increasing, whereas studies on different sex are still 
lacking in international. Furthermore, the extant large-scale 
investigations into the association between epilepsy and the risk of 
depression predominantly emanate from the United Kingdom and the 
United  States. The study from United  Kingdom showed that 
depression was associated with an increased risk of epilepsy, but did 

not delve into specific risk factors influencing the onset of depression 
(27). The study by Viguera et al. (28) found that black race and lower 
income were risk factors for depression among patients with epilepsy, 
but there was still a lack of more research on risk factors. Significantly, 
there is still a lack of large-sample studies from China, particularly 
with regard to comprehensive studies examining the risk to depression 
in patients with epilepsy across varying sex profiles. Thus, we herein 
determined sex differences in the prevalence of depression and 
assessed the risk factors for depression among adult patients with 
epilepsy from the Dali area of China.

2 Materials and methods

2.1 Study design

This study is a single-center retrospective study using data from 
the Epilepsy Center of the First Affiliated Hospital of Dali University. 
The First Affiliated Hospital of Dali University is a secondary epilepsy 
center and a teaching hospital of Dali University. This study enrolled 
patients who had received inpatient or outpatient treatments at our 
center during January 2017–2022. All patients had undergone 
psychological testing (Patient Health Questionnaire-9, PHQ-9) upon 
admission. Inclusion criteria: (1) the diagnosis of epilepsy consistent 
with the standard of the 2014 International League Against Epilepsy 
(29), (2) patients aged ≥18 years. Exclusion criteria: (1) patients with 
cognitive dysfunction (Assessment reliant upon the score obtained 
from the Mini-Mental State Examination at the time of admission) 
and psychiatric disorders (e.g., schizophrenia), (2) patients who had 
not undergone psychological tests at the time of admission. 
Reconfirmation of epilepsy diagnosis in the included patients was 
performed based on the clinical history and electroencephalogram 
(EEG) results. All data and diagnoses were confirmed by two 
neurologists. The following data were collected from the medical 
records: the score of PHQ-9, age, sex, ethnicity, occupation, level of 
educational, marital status, place of residence, years with epilepsy, 
seizure frequency (within the last 1 year), seizure type, etiology, 
number of ASMs used, ASMs (Statistical analysis was conducted for 
patients who used only one type of ASMs), and EEG findings.

PHQ-9 is a short and effective tool used for assessing depressive 
symptoms. It contains 9 items that reflect the mood of patients in the 
past 2 weeks (30). Each item contains a typical symptom of depressive 
disorder, and it is assessed by how often the symptoms have appeared 
in the past 2 weeks. Each item of this questionnaire consisted of the 
following 4 answers: “Not at all,” “A few days,” “More than half days,” 
and “Nearly every day,” which correspond to a score of “0,” “1,” “2,” and 
“3.” Past studies have shown that its specificity and sensitivity are high 
and that it has been widely used in the evaluation of epilepsy and 
depression. PHQ-9 is increasingly being used to evaluate depression 
in patients with epilepsy, with good applicability. Past studies have 
demonstrated that the PHQ-9 score of ≥10 best diagnoses depression 
(31). In this study, the Chinese versions of the PHQ-9 scales are used 
to evaluate depression in patients with epilepsy. Patients with PHQ-9 
scores ≥10 are classified into the depression group. This study is 
retrospective in nature and do not necessitate the signing of informed 
consent forms by the patients. The research protocol received approval 
from the Ethics Committee of the First Affiliated Hospital of 
Dali University.
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2.2 Statistical analysis

All patients were categorized by sex and their data were subjected 
to statistical analysis. Categorical variables were presented as 
percentages. The Chi-square test or Fisher’s exact test was used to 
analyze the categorical variables in patients with epilepsy with or 
without depression. The binary logistic regression model was applied 
to analyze the risk factors (variables with p < 0.05  in univariate 
analysis) among the depression group in patients with epilepsy.

3 Results

3.1 Demographic characteristics

Overall, 3,620 eligible patients were included in the present study. 
Among them, 1,685 (46.55%) patients were female and 1,935 (53.45%) 
were male. The mean age of females was 36 (standard deviation: 15.05) 
years and that of males was 39 (standard deviation: 15.83) years. The 
ethnic distribution was as follows: 1620 (44.75%) Han, 1,113 (30.75%) 
Bai, 186 (5.14%) Yi, 184 (5.08%) Tibetan, 296 (8.18%) Lisu, and 221 
(6.10%) others. Concerning occupation, there were 2,265 (62.57%) 
farmers, 520 (14.36%) employees, 602 (16.63%) students, and 233 
(6.44%) with other jobs. A total of 1725 (47.65%) patients were 
married and 1895 (52.35%) were unmarried. There were 2048 
(56.57%) patients from rural areas and 1,572 (43.43%) from urban 
areas. The detailed demographic characteristics of patients were 
shown in Table 1.

The chi-square test revealed a significant difference in sex 
(p < 0.001) between patients with epilepsy with and without 
depression. Females were more likely to be depressed than males 
(Table  2). Females were 4.27 times more likely to suffer from 
depression than males [odds ratio (OR) = 4.27, 95% confidence 
interval (CI): 3.70–4.92]. In univariate analysis, in order to observe 
whether a single ASM had an effect on depression, we  selected 
subjects who were treated with only one ASM from the “number of 
ASMs used” group to conduct chi-square test and binary logistic 
regression analysis. These ASMs included sodium valproate, 
carbamazepine, lacosamide, lamotrigine, levetiracetam, topiramate, 
and oxcarbazepine. Univariate analysis revealed significant 
differences in age (p =  0.012), occupation (p < 0.001), years with 
epilepsy (p < 0.001), seizure frequency (p < 0.001), seizure type 
(p < 0.001), etiology (p < 0.001), number of ASMs used (p < 0.001), 
ASMs (p < 0.001), and EEG findings (p < 0.001) among female 
patients with epilepsy with and without comorbid depression. 
However, the ethnicity (p = 0.072), level of education (p = 0.396), 
marital status (p = 0.408), and place of residence (p = 0.754) were not 
significantly different between female patients with epilepsy with and 
without depression (Table 1). Univariate analysis revealed significant 
differences in age (p < 0.001), ethnicity (p < 0.001), occupation 
(p < 0.001), years with epilepsy (p < 0.001), seizure frequency 
(p < 0.001), seizure type (p < 0.001), etiology (p < 0.001), number of 
ASMs used (p < 0.001), ASMs (p < 0.001), and EEG findings 
(p < 0.001) among male patients with epilepsy with and without 
comorbid depression. However, the level of education (p = 0.104), 
marital status (p = 0.086), and place of residence (p = 0.077) did not 
show significant differences among male patients with epilepsy with 
and without comorbid depression (Table 1).

3.2 Prevalence and severity of depression 
symptoms in patients with epilepsy

In total, 1,433 (39.59%) patients were considered to have 
depression (PHQ-9 score ≥ 10), including 968 (26.74%) females and 
465 (12.85%) males. A total of 537 patients (14.83%), including 287 
females (7.93%) and 250 males (6.90%), appeared PHQ-9 score of 
≥20 in our study (Table 3).

3.3 Factors influencing depression among 
adult female patients with epilepsy

Variables with p < 0.05 in the univariate analysis were included in 
the regression analysis, including age, occupation, years with epilepsy, 
seizure frequency, seizure type, etiology, number of ASMs used, 
ASMs, and EEG findings (Table 1). Occupation (p < 0.001), years with 
epilepsy (p <  0.001), seizure frequency (p <  0.001), seizure type 
(p < 0.001), etiology (p < 0.001), number of ASMs used (p < 0.001), 
ASMs (p < 0.001), and EEG findings (p < 0.001) had an independent 
effect on depression in female patients with epilepsy. Females with 
epilepsy for over 3 years (OR = 1.41, 95% CI: 1.13–1.78) were more 
likely to develop depression than those with epilepsy for less than 
1 year. Focal epilepsy was more likely to cause depression than 
generalized epilepsy in females (OR = 2.22, 95% CI: 1.80–2.73). In the 
etiology analysis of epilepsy, those with structural (OR = 5.82, 95% CI: 
3.92–8.64) and infectious (OR = 5.72, 95% CI: 3.93–8.32) epilepsy had 
a higher incidence of depression than those with epilepsy of unknown 
type. As the number of ASMs used increased, there was a tendency for 
the risk of depression to increase in female patients with epilepsy (≥ 
2 ASMs: OR = 4.12, 95% CI: 2.11–8.05; 1 ASM: OR = 3.18, 95% CI: 
1.65–6.13). Compared with oxcarbazepine, levetiracetam (OR = 2.47, 
95% CI: 1.45–4.19) and topiramate (OR = 2.66, 95% CI: 1.34–5.30) 
increased the risk of depression, but sodium valproate (OR = 0.37, 95% 
CI: 0.21–0.65) reduced the risk of depression in females. Female 
patients with temporal area discharge (OR = 1.77, 95% CI: 1.37–2.30) 
were more likely to have depression than those without EEG discharge 
(Table 4).

3.4 Factors influencing depression among 
adult male patients with epilepsy

Variables with p < 0.05 in the univariate analysis were included in 
the regression analysis, including age, ethnicity, occupation, years with 
epilepsy, seizure frequency, seizure type, etiology, number of ASMs 
used, ASMs, and EEG findings (Table 1). Age (p < 0.001), ethnicity 
(p < 0.001), occupation (p < 0.001), years with epilepsy (p < 0.001), 
seizure frequency (p <  0.001), seizure type (p <  0.001), etiology 
(p < 0.001), number of ASMs used (p < 0.001), ASMs (p < 0.001), and 
EEG findings (p < 0.001) had an independent effect on depression in 
male patients with epilepsy. People with epilepsy between the ages of 
27 and 45 have a higher risk of depression (OR = 1.27, 95% CI: 1.02–
1.59). Males with epilepsy for 1–3 years (OR = 2.51, 95% CI: 1.93–3.26) 
were more likely to develop depression than those with epilepsy for 
less than 1 year. Male patients with epilepsy with one seizure in a 
month (OR = 4.10, 95% CI: 3.07–5.48) had a higher probability of 
depression than those with no seizures in a month. Focal epilepsy was 
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TABLE 1 Clinical and demographic characteristics among different sex in patients with epilepsy (n  =  3,620).

Female Male
Variable With 

depression
Without 

depression
Statistical 

value
p With 

depression
Without 

depression
Statistical 

value
p

Age 10.90 0.012 26.75 <0.001

18–26 311(32.13%) 207(28.87%) 143(30.75%) 430(29.25%)

27–45 478(49.38%) 331(46.17%) 215(46.24%) 538(36.60%)

46–64 143(14.77%) 148(20.64%) 73(15.70%) 394(26.80%)

≥ 65 36(3.72%) 31(4.32%) 34(7.31%) 108(7.35%)

Ethnicity 10.10 0.072 77.71 <0.001

Han Chinese 395(40.81%) 325(45.33%) 215(46.24%) 685(46.60%)

Bai 334(34.50%) 251(35.01%) 70(15.05%) 458(31.15%)

Yi 52(5.37%) 20(2.79%) 42(9.03%) 72(4.90%)

Tibetan 56(5.79%) 36(5.02%) 26(5.59%) 66(4.49%)

Lisu 107(11.05%) 72(10.04%) 36(7.74%) 81(5.51%)

others 24(2.48%) 13(1.81%) 76(16.35%) 108(7.35%)

Occupation 47.51 <0.001 87.37 <0.001

Farmer 645(66.63%) 416(58.02%) 365(78.49%) 839(57.07%)

Employee 72(7.44%) 89(12.41%) 36(7.74%) 323(21.97%)

Student 143(14.77%) 171(23.85%) 37(7.96%) 251(17.08%)

Others 108(11.16%) 41(5.72%) 27(5.81%) 57(3.88%)

Level of 

education

0.72 0.396 2.65 0.104

Below High 

School

681(70.35%) 518(72.25%) 358(76.99%) 1,076(73.20%)

Bachelor degree 

or above

287(29.65%) 199(27.75%) 107(23.01%) 394(26.80%)

Marital status 0.69 0.408 2.95 0.086

Married 430(44.42%) 304(42.40%) 222(47.74%) 769(52.31%)

Unmarried 538(55.58%) 413(57.60%) 243(52.26%) 701(47.69%)

Place of residence 0.10 0.754 3.13 0.077

Rural 603(62.29%) 452(63.04%) 222(47.74%) 771(52.45%)

Urban 365(37.71%) 265(36.96%) 243(52.26%) 699(47.55%)

Years with 

epilepsy

117.19 <0.001 62.00 <0.001

< 1 year 288(29.75%) 204(28.45%) 163(35.05%) 645(43.88%)

1-3 years 107(11.06%) 226(31.52%) 159(34.20%) 251(17.07%)

> 3 years 573(59.19%) 287(40.03%) 143(30.75%) 574(39.05%)

Seizure frequency 59.35 <0.001 40.37 <0.001

Seizure-free 323(33.37%) 179(24.96%) 72(15.48%) 548(37.28%)

< 1 time per 

month

137(14.15%) 210(29.29%) 251(53.98%) 466(31.70%)

≥ 1 time per 

month

508(52.48%) 328(45.75%) 142(30.54%) 456(31.02%)

Seizure type 56.90 <0.001 360.48 <0.001

Focal 430(44.42%) 190(26.50%) 393(84.52%) 502(34.15%)

(Continued)
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more likely to cause depression than generalized epilepsy in males 
(OR = 10.53, 95% CI: 8.01–13.84). In the analysis of epilepsy etiology, 
the prevalence of metabolic epilepsy was 9.65 times greater than that 

of cases classified as epilepsy of unknown etiology (OR = 9.65, 95% CI: 
6.88–13.54). Compared with oxcarbazepine, levetiracetam (OR = 9.85, 
95% CI: 4.42–21.96) significantly increased the risk of depression, but 
sodium valproate (OR = 0.46, 95% CI: 0.22–0.98) reduced the risk of 
depression in males. Male patients with temporal area discharge were 
1.61 times (95% CI, 1.19–2.19) more likely to have depression than 
those without EEG discharge (Table 4).

4 Discussion

This study is the first large-scale investigation about the risk 
factors for depression among adult patients with epilepsy in Western 
China. A total of 3,620 patients with epilepsy are included in the 
study. There are related studies from Northeast, Northwest, and 
Sichuan regions of China (16, 32, 33), but they have smaller sample 
sizes and lack comparisons between different ethnicity. In the present 
study, the overall prevalence of comorbid depression among adults 
with epilepsy was 39.59% (26.74% in females and 12.85% in males). 
A meta-analysis reported the prevalence of depression in patients 
with epilepsy ranged from 4.5 to 59% (34). Another study showed 

TABLE 1 (Continued)

Female Male
Variable With 

depression
Without 

depression
Statistical 

value
p With 

depression
Without 

depression
Statistical 

value
p

Generalized 538(55.58%) 527(73.50%) 72(15.48%) 968(65.85%)

Etiology 167.14 <0.001 220.53 <0.001

Unknown 538(55.58%) 589(82.15%) 143(30.75%) 753(51.22%)

Structural 170(17.56%) 32(4.46%) 108(23.22%) 358(24.35%)

Infectious 188(19.42%) 36(5.02%) 71(15.27%) 266(18.10%)

Metabolic 56(5.79%) 47(6.56%) 132(28.39%) 72(4.90%)

Immune 16(1.65%) 13(1.81%) 11(2.37%) 21(1.43%)

Number of ASMs 

used

20.81 <0.001 40.36 <0.001

0 13(1.34%) 32(4.46%) 33(7.10%) 110(7.48%)

1 649(67.05%) 502(70.01%) 324(69.68%) 789(53.67%)

≥ 2 306(31.61%) 183(25.53%) 108(23.22%) 571(38.85%)

ASMs 142.52 <0.001 247.86 <0.001

Sodium valproate 72(11.09%) 167(33.27%) 54(16.67%) 297(37.64%)

Carbamazepine 77(11.86%) 115(22.91%) 43(13.27%) 208(26.36%)

Lacosamide 52(8.01%) 29(5.78%) 39(12.04%) 69(8.74%)

Lamotrigine 49(7.55%) 35(6.97%) 32(9.88%) 122(15.47%)

Levetiracetam 298(45.92%) 104(20.72%) 120(37.04%) 31(3.93%)

Topiramate 65(10.02%) 21(4.18%) 25(7.71%) 34(4.31%)

Oxcarbazepine 36(5.55%) 31(6.17%) 11(3.39%) 28(3.55%)

EEG findings 97.45 <0.001 127.74 <0.001

Temporal area 

discharge

341(39.36%) 129(23.57%) 110(23.66%) 387(31.77%)

Others 139(18.49%) 221(36.40%) 262(56.34%) 354(26.80%)

No discharge 368(42.15%) 247(40.03%) 93(20.00%) 529(41.43%)

TABLE 2 The sex characteristics and multivariate logistic regression 
analysis for sex in patients with epilepsy.

Variable With 
depression

Without 
depression

χ2 p

a

Sex 420.563 < 0.001

Female 968(67.55%) 717(32.78%)

Male 465(32.45%) 1,470(67.22%)

b 95% CI

OR p Lower 
limit

Upper 
limit

Sex < 0.001

Female 4.27 < 0.001 3.70 4.92

Male 1

aChi-square tests for sex between those with and without depression in patients with 
epilepsy. bBinary logistic regression analysis for sex of depression in patients with epilepsy.
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that the prevalence ranged from 20 to 55% (35). In the present study, 
39.59% of patients with epilepsy had depression, which was consistent 
with the findings of these previous studies. This result was lower than 
the rural prevalence of 52.6% and higher than the urban prevalence 
of 26.7% reported in studies from western China (20, 36). However, 
studies from the United Arab Emirates and West China Hospitals 
showed prevalence rates of 25 and 26.9%, which were lower than the 
39.59% we reported (35, 37). The present study results indicated that 
females were at a higher risk of having depression than males, which 
was similar to the findings of studies from Ethiopia and India (38, 
39). Our study indicated that female patients with epilepsy who 
considered depression had significantly higher PHQ-9 scores than 
males, which also suggested that depressive symptoms might be more 
severe in females compared males. The psychological problems of 
female epilepsy patients need to be  paid more attention. One 
prospective study found an 11.28% prevalence of depression among 
male patients with epilepsy, which was consistent with our results 
(32). However, the prevalence of depression in women in this study 
was 18.66%, which was significantly lower than that shown by our 
study. One possible explanation is the difference in the diagnosis of 
depression and sample sizes. Another possibility is the region 
included in the present study (Dali, Yunnan Province, China) has 
many ethnic minorities, a low level of economy and education, and a 
lack of awareness of the disease. The higher risk of depression in 
females than in males may be attributed to different personalities and 
income inequalities (40).

Patients with epilepsy with lower levels of education were more 
likely to suffer from depression (41). Another study reported the 
opposite result (21). However, the present study did not find a 
correlation between the level of education of men and women and 
depression, which was in line with the results of Wang et al. (20). Place 
of residence was also considered a risk factor for depression in patients 
with epilepsy, as reported by a study from Ethiopia (21). They found 
that patients with epilepsy living in rural areas tended to be more 
prone to depression than those living in urban areas. However, 
we found that they lacked correlation. Therefore, more samples are 
required to analyze the condition. In the relationship between marital 
status and depression, we found no effect in patients with epilepsy of 
different sex, which was consistent with the findings reported by some 
studies (17, 25). On the contrary, other studies identified that being 
unmarried was an independent risk factor for epilepsy comorbid 
depression (32, 38). This interpretation may be related to differences 
in different countries, ethnicities, and sample sizes. At present, there 

was still a lack of research on the relationship between different ethnic 
groups and epilepsy comorbid depression. We found that male Bai 
people had a lower risk of depression, which might be related to the 
entertainment source of Bai people, such as dancing and singing. It 
was also conceivable that the Bai population might possess a reduced 
genetic predisposition to depression. However, the current body of 
research in this field remained insufficient. Nonetheless, in female 
epilepsy patients, susceptibility to depression showed no discernible 
association with ethnicity. Our analysis of different occupations 
revealed that office workers had the lowest risk of depression, and the 
trend was similar in females and males. This might be related to the 
higher income of office workers. However, there is still a lack of 
research on the occurrence of depression among different occupations 
in patients with epilepsy. More studies are needed on this topic. The 
relationship between age and depression in patients with epilepsy was 
controversial, some studies had suggested a relationship whereas 
others negated this view (42, 43). This study found that the relationship 
between age and depression was not obvious in female patients with 
epilepsy. Male patients with epilepsy aged 27–45 were 1.27 times more 
likely to suffer from depression than those aged over 65 years. 
However, male patients with epilepsy aged 46–64 years were less likely 
to develop depression than those aged over 65 years. A recent study 
had shown that patients with epilepsy aged 29–39 years show a higher 
tendency to depression (44). And this has similar results to our 
findings. A cross-sectional study of different ages and psychological 
stress showed that the PHQ-9 and PSS-10 scores were higher in the 
middle age group (26–44 years old) than high age group (>45 years 
old). It is possible that males between the ages of 27 and 45 may 
experience heightened psychological stress than others (45). This 
study also showed that patients with epilepsy were more likely to 
develop depression within 1–5 years, which was inversely correlated 
with the duration of the disease. Our results showed that males had 
the highest risk of depression within 3 years with epilepsy, whereas 
females were at risk after having epilepsy for more than 3 years, which 
was consistent with findings of the previous study. However, we did 
not study the condition over 5 years. Additional research is warranted 
to investigate the relationship between age and depression in patients 
with epilepsy.

One meta-analysis showed that more than 20 studies had reported 
that seizure frequency is a risk factor for depression (46). We also 
observed that seizure frequency was an independent risk factor for 
depression in both males and females. More frequent seizures might 
predict more severe depression (21). There may be a bidirectional 
relationship between depression and frequent seizures. One 
prospective study found that the occurrence of depressive symptoms 
was a predictor of epilepsy recurrence in adult patients with newly 
diagnosed epilepsy (47). Life-long mood disorders were also 
considered risk factors for seizure recurrence in adults (48). Moreover, 
focal seizures were more likely to present with depressive symptoms 
(49). Our findings also revealed that patients with focal epilepsy of 
both sexes were more prone to experiencing depression and 
significantly in males. This may be due to the existence of the same 
anatomical basis between depression and temporal lobe epilepsy. For 
example, patients with epilepsy and depression might have atrophy of 
the frontal lobe, hippocampus, and amygdala (50). Our study found a 
higher prevalence of depression in both females and males with 
temporal lobe discharge, which may explain the higher probability of 
depression in focal epilepsy.

TABLE 3 The severity of depression among different sex in patients with 
epilepsy (n  =  3,620).

Depression 
severity

PHQ-7 
score

N (%)

Female Male

Minimal or No 

depression

0–4 681(40.41%) 1,183(61.14%)

Mild depression 5–9 36(2.14%) 287(14.83%)

Moderate depression 10–14 430(25.52%) 179(9.25%)

Moderately severe 

depression

15–19 251(14.90%) 36(1.86%)

Severe depression 20–27 287(17.03%) 250(12.92%)
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TABLE 4 Binary logistic regression analysis for risk factors of depression among different sex in patients with epilepsy.

Female Male

Variable 95%CI 95%CI

OR P Lower limit Upper limit OR P Lower limit Upper limit

Age <0.001 <0.001

18–26 1.29 0.090 0.96 1.74 1.06 0.691 0.81 1.38

27–45 1.24 0.100 0.96 1.61 1.27 0.036 1.02 1.59

46–64 0.83 0.189 0.63 1.10 0.59 <0.001 0.46 0.75

≥ 65 1 1

Ethnicity – – – – <0.001

Han Chinese – – – – 0.45 <0.001 0.32 0.62

Bai – – – – 0.22 <0.001 0.15 0.32

Yi – – – – 0.83 0.444 0.51 1.34

Tibetan – – – – 0.56 0.035 0.33 0.96

Lisu – – – – 0.63 0.066 0.39 1.03

others – – – – 1

Occupation <0.001 <0.001

Farmer 0.59 0.006 0.40 0.86 0.92 0.725 0.57 1.48

Employee 0.31 <0.001 0.19 0.49 0.24 <0.001 0.13 0.42

Student 0.32 <0.001 0.21 0.48 0.31 <0.001 0.18 0.55

Others 1 1

Years with epilepsy <0.001 <0.001

> 3 years 1.41 0.003 1.13 1.78 0.99 0.911 0.77 1.27

1-3 years 0.34 <0.001 0.25 0.45 2.51 <0.001 1.93 3.26

< 1 year 1 1

Seizure frequency <0.001 <0.001

≥ 1 time per month 0.86 0.192 0.68 1.08 2.37 <0.001 1.74 3.23

< 1 time per month 0.36 <0.001 0.27 0.48 4.10 <0.001 3.07 5.48

Seizure-free 1 1

Seizure type <0.001 <0.001

Focal 2.22 <0.001 1.80 2.73 10.53 <0.001 8.01 13.84

Generalized 1 1

Etiology <0.001 <0.001

Structural 5.82 <0.001 3.92 8.64 1.59 0.001 1.20 2.10

Infectious 5.72 <0.001 3.93 8.32 1.41 0.035 1.02 1.93

Metabolic 1.30 0.198 0.87 1.96 9.65 <0.001 6.88 13.54

Immune 1.35 0.430 0.64 2.83 2.76 0.008 1.30 5.85

Unknown 1 1

Number of ASMs used <0.001 <0.001

≥ 2 4.12 <0.001 2.11 8.05 0.63 0.040 0.41 0.98

1 3.18 0.001 1.65 6.13 1.37 0.133 0.91 2.06

0 1 1

ASMs <0.001 <0.001

Sodium valproate 0.37 <0.001 0.21 0.65 0.46 0.046 0.22 0.98

Carbamazepine 0.58 0.054 0.33 1.01 0.53 0.103 0.24 1.14

Lacosamide 1.54 0.198 0.80 2.99 1.44 0.373 0.65 3.20

(Continued)
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In the analysis of the etiology of epilepsy, the prevalence of 
epilepsy of the unknown type was significantly higher other types. An 
epilepsy of unknown type was responsible for one-third of all 
etiologies (51), which could be  attributed to the relatively less 
advanced diagnostic techniques for determining the underlying 
causes. Improving the diagnostic techniques remains pivotal for the 
categorization of epilepsy etiologies. This factor also contributed to the 
absence of genetic type data. Additionally, there was a higher 
proportion of female patients than male patients with epilepsy of an 
unknown type. This may potentially reflect sex discrimination within 
the diagnostic process. In the case of women, sex discrimination could 
lead to the development of depressive symptoms (52). The possibility 
of sex discrimination during the diagnostic process could also 
potentially contribute to the stigma experienced by women with 
epilepsy. However, there is a lack of research in this field. In the 
analysis of the relationship between the etiology of epilepsy and 
depression, we  found that females with structural and infectious 
epilepsy and males with metabolic epilepsy had the greatest probability 
of depression, which might be potentially attributed to higher alcohol 
consumption among males. Infectious and structural etiologies were 
risk factors for suicidality in patients with epilepsy (53). Suicidal 
patients are often present with depressive symptoms. Our findings 
aligned with those of Lin et al. (53).

We also found that the number of ASMs used was an independent 
risk factor for depression in patients with epilepsy. A higher number 
of ASMs used often predicted a higher risk of depression. This was 
most pronounced in females, consistent with the findings of a previous 
study (54). It might also be related to the fact that some ASMs could 
cause mood disorders (55). Our study observed that sodium valproate 
decreased the risk of depression and levetiracetam increased the risk 
of depression in all patients with epilepsy. Topiramate increased the 
risk of depression in females, but not in male patients with epilepsy. 
Some studies indicated that sodium valproate, lamotrigine, and 
carbamazepine reduced the risk of depression in patients with 
epilepsy. Conversely, levetiracetam, benzodiazepines, and topiramate 
had been associated with an increased risk of depression in epilepsy 
patients, according to research findings (56–59). However, our results 
did not find an association between carbamazepine and depressive in 
patients with epilepsy. This may be  due to the small sample size. 
Further research may be needed.

Nonetheless, our study has certain limitations. First, our study was 
a single-center, retrospective study; thus, there might be an under-
representation of sample sizes. Second, we did not involve minors and 
only adult patients. Third, we did not exclude less common psychiatric 
disorders, such as bipolar disorder. Fourth, some patients had missing 
EEG findings (12.24%), which might have an impact on the analysis 
of EEG findings. Fifth, the diagnosis of depression was based on the 
patient’s PHQ-9 score at admission over the past 5 years rather than 
on a clinical diagnostic assessment, which may have led to an 
overestimation of prevalence. Sixth, as a concise depression assessment 
tool, the PHQ-9 did possess limitations and it might not 
comprehensively distinguish among patients experiencing anxiety.

5 Conclusion

Adult female patients with epilepsy have a higher susceptibility to 
depression than male patients with epilepsy. Furthermore, female and 
male patients with epilepsy have distinct risk factors for depression. 
Occupation, years with epilepsy, seizure frequency, seizure type, 
etiology, number of ASMs used, ASMs, and EEG findings are 
independent risk factors for depression in female patients with 
epilepsy. In male patients with epilepsy, age, ethnicity, occupation, 
years with epilepsy, seizure frequency, seizure type, etiology, number 
of ASMs used, ASMs, and EEG findings are independent risk factors 
for depression. Early detection and timely management of these risk 
factors may help reduce the incidence of depression in patients 
with epilepsy.
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Female Male
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