
R E S E A R C H Open Access

© The Author(s) 2024. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included 
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The 
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available 
in this article, unless otherwise stated in a credit line to the data.

Li et al. BMC Public Health         (2024) 24:1381 
https://doi.org/10.1186/s12889-024-18861-8

BMC Public Health

*Correspondence:
Hongmei Meng
menghm@jlu.edu.cn

Full list of author information is available at the end of the article

Abstract
Objective  The goal of epilepsy treatment is not only to control convulsive seizures but also to improve the quality of 
life of patients. This study aimed to investigate personality changes and the risk factors for their development in adult 
epilepsy patients.

Methods  A case-control study in a Class III, Class A hospital. The study comprised 206 adult epilepsy patients 
admitted to the Neurology Department at the First Hospital of Jilin University between October 2019 and December 
2021, while the control group consisted of 154 community volunteers matched with the epilepsy group based on 
age, sex, and education. No additional treatment interventions were determined to be relevant in the context of this 
study.

Results  There is a significantly higher incidence of personality changes in epilepsy than in the general population, 
and patients with epilepsy were more likely to become psychoticism, neuroticism, and lie. Epilepsy patient’s 
employment rate and average quality of life score were significantly lower than that of the general population and 
had strong family intimacy but poor adaptability in this study. There are many factors affecting personality change: 
sleep disorders, economic status, quality of life, use of anti-seizure drugs, family cohesion and adaptability. The 
independent risk factors were quality of life and family cohesion.

Significance
The study is the first to assess the impact of financial status, family cohesion and adaptability on personality 
changes in people with epilepsy. It provides a new idea and relevant basis for the prevention and treatment of 
epilepsy comorbidity.

Key bullet points
There is a significantly higher incidence of personality changes in epilepsy than the general population.
Epilepsy patients were more likely to develop psychosis, exhibit neuroticism, and seek social acceptance by 
concealing.
Epilepsy patient’s employment rate and average quality of life score were significantly lower than that of the 
general population.
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Background
Epilepsy, the second most common neurological disor-
der after stroke, not only poses substantial challenges 
for the sufferers themselves, but the personality changes 
that often result from this condition lead to a greater 
burden on the affected individuals’ families and soci-
ety as a whole. Personality encompasses an individual’s 
psychological characteristics, including temperament, 
talent, interests, hobbies, and intelligence, and it is mani-
fested in one’s attitude toward life, individual behaviors, 
and emotional responses. The development of the bio-
psychological-sociological medical model has expanded 
scholarly interest in better understanding the personality 
changes that occur in epilepsy patients. Past studies have 
shown that approximately 50-80% of epilepsy patients 
experience such changes [1, 2], a significantly higher inci-
dence than that observed within the general population. 
During seizure intervals, epileptic patients often exhibit 
personality changes characterized by increased psychoti-
cism and neuroticism scores and decreased extroversion 
scores [3]. 

Clearly, it is crucial for researchers and practitioners 
to better understand the nature of these personality 
changes and their related factors if epilepsy treatment is 
to advance. However, existing studies exploring these fac-
tors remain sparse, with conclusions that vary consider-
ably. For instance, Mao LY et al. identified a relationship 
between personality and epilepsy course, with extro-
verted personality found to be independently associated 
with an epilepsy patient’s educational level. Additionally, 
they discovered that the course of the disease and edu-
cation level are both factors affecting the development of 
personality disorders [3]. In another study by Boldyrev 
AI et al., a long-term clinical follow-up of 600 epilepsy 
patients aged 5 to 40 years revealed that social pattern 
changes, environmental factors, and educational failure 
have important effects on the emergence of these disor-
ders [4]. 

Due to the gaps in the current literature limiting under-
standing of these issues, we designed a case-control study 
to investigate the specific characteristics associated with 
personality changes in epilepsy patients and the factors 
that lead to their development. Additionally, we paid spe-
cial attention to the roles of family cohesion and family 
adaptability, as these dimensions reflect family health and 
functionality, which significantly impact the evolution of 
individual psychological characteristics. The purpose of 
this study is to increase the understanding of the factors 

affecting epileptic personality change and provide sup-
port for further promoting multidimensional diagnosis 
and treatment to improve the quality of life of epileptic 
patients.

Materials and methods
A total of 206 right-handed patients (age ≥ 16) were 
employed in this study, all of whom had been admitted 
to the Neurology Department at the First Hospital of Jilin 
University between October 2019 and December 2021 
and had been diagnosed with epilepsy according to the 
2017 International League Against Epilepsy (ILAE) diag-
nostic criteria. These participants constituted the epi-
lepsy group and underwent assessments using Chinese 
version of the Eysenck Personality Questionnaire (EPQ) 
(adult, 1984, 88 questions) [5], Quality of Life in Epilepsy 
Inventory-31 (QOLIE-31, validity: 0.94, reliability: 0.58–
0.88) [6], and Family Adaptability and Cohesion Scale II 
(FACES II) with well validity and reliability [7–9]. Exclu-
sion criteria included left-handedness, serious physical 
diseases, alcohol dependence, mental disorders, preg-
nancy, and lactation. A control group consisting of 154 
community volunteers, matched with the epilepsy group 
in terms of age, sex, and education, was also included and 
was likewise tested using the EPQ. Demographic, clini-
cal, antiseizure medication (ASM), economic status, and 
sleep quality data were collected for all study partici-
pants. Statistical analyses were conducted using SPSS25.0 
software. The t-test, F-test, chi-square test, correlation 
analysis, and other statistical methods were employed 
to evaluate personality traits and related factors. The 
significance level was set at P < 0.05. Prior to multiple 
linear regression analysis, the independent variables 
were categorized as follows: family monthly income per 
capita ≤ 2000 Renminbi (RMB) = 1, 2001–4000 RMB = 2, 
> 4000 RMB = 3; with sleep disorder = 1, without sleep 
disorder = 2; with stable job = 1, without stable job = 2; 
number of antiseizure medication types at the time of 
study inclusion: one = 1, two = 2, more than 2 = 3; quality 
of life, family cohesion and adaptability were also treated 
as variables.

Results
Demographic characteristics
The epilepsy group comprised 206 individuals (110 males 
and 96 females) with a mean age of 34.69 ± 11.77 years. In 
terms of educational background, 92 participants held a 
university degree or above, 44 had completed high school 

Epilepsy patients enrolled in this study had strong family intimacy but poor adaptability.
Quality of life and family cohesion were two independent risk factors in epilepsy patients which also were the key 
to improving personality disorders.
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or secondary school, and 70 had completed junior high 
school or a lower level of education. The control group 
consisted of 154 participants (78 males and 76 females) 
with a mean age of 35.84 ± 11.27 years. In this group, 75 
individuals possessed at least a university degree, 31 had 
completed high school or secondary technical educa-
tion, and 48 people had a junior high school education 
or below. There were no significant differences in gen-
der (P = 0.341), age (P = 0.351), or education (P = 0.746) 
between the two groups.

Eysenck personality questionnaire score
The Eysenck Personality Questionnaire (EPQ) consists of 
4 subscales, including Psychoticism (EPQ-P), Extraver-
sion (EPQ-E), Neuroticism (EPQ-N), and Lie (EPQ-L), 
comprising a total of 88 questions. Comparative analy-
sis with the control group revealed significantly higher 
scores for EPQ-P (P = 0.010), EPQ-N (P = 0.031), and 
EPQ-L (P = 0.000) among the epilepsy group, with impor-
tant statistical differences identified (Table 1).

Factors affecting personality change in epilepsy group
1. Demographic characteristics
Gender, marital status and education level were found to 
have no significant influence on personality changes.

2. Sleep disorders
Compared to epilepsy patients without sleep disor-
ders, those with sleep disorders were found to have 
significantly lower EPQ-Extraversion (EPQ-E) scores 
(P = 0.038). This group also showed higher EPQ-Neuroti-
cism (EPQ-N) scores (P = 0.007), indicating a more unsta-
ble emotional state than patients without sleep disorders. 
Additionally, individuals in this group are more likely 
to experience anxiety, tension, irritability, a heightened 
response to stimuli, and a variety of psychosomatic dis-
orders (Table 2).

3. Economic status
Epilepsy patients with a lower monthly income per capita 
(P = 0.002), unstable job status (P = 0.045), and poor qual-
ity of life (P = 0.001) had higher EPQ-Psychoticism (EPQ-
P) scores, indicating a greater likelihood of psychotic 
traits. Lower monthly income per capita (P = 0.001) and 
poor quality of life (P = 0.000) were also associated with 
higher EPQ-Neuroticism (EPQ-N) scores, suggesting 

a tendency towards emotional instability. In contrast, 
patients with a better quality of life had higher EPQ-
Extraversion (EPQ-E) scores, indicating a more outgoing 
personality (P = 0.042) (Table 2).

4. Clinical features of epilepsy
Age at onset, course of disease, discharge site and dis-
charge laterality based on 16h or 24h EEG, type of seizure 
and status epilepticus were all determined to have no sig-
nificant effect on personality changes.(Table 3).

5. Antiseizure medication (ASM)
Epilepsy patients who took a higher number of ASMs 
had higher EPQ-P scores (P = 0.001). A subgroup analysis 
revealed that among 103 patients treated with monother-
apy—primarily levetiracetam (n = 39) or oxcarbazepine 
(n = 36)—those treated with levetiracetam showed higher 
EPQ-P (P = 0.044) and EPQ-N scores (P = 0.021) than 
those treated with oxcarbazepine. An additional 28 
patients were treated with either lamotrigine, topiramate, 
carbamazepine, or sodium valproate (Table 4).

6. Family cohesion and adaptability
The epilepsy group had family cohesion and adaptabil-
ity scores of 66.70 ± 11.44 and 45.10 ± 9.35, respectively. 
Furthermore, the EPQ-P and EPQ-N scales were sig-
nificantly negatively correlated with family cohesion and 
adaptability, while the EPQ-E and EPQ-L scales were 
positively correlated with these dimensions (Table 5).

7. Independent influencing factors
The results from the multiple linear regression analy-
sis revealed that quality of life and family cohesion col-
lectively account for 20.3% of the variation in EPQ-P 
(regression equation: EPQ-P = 75.022–0.231 × qual-
ity of life − 0.223 × cohesion). Meanwhile, quality of 
life accounted for 25.1% of the variance rate of EPQ-N 
(regression equation: EPQ-N = 119.96 − 0.582 × quality of 
life).

Discussion
Epilepsy is a neurological disorder characterized by a 
persistent predisposition to seizures, which can result 
in severe neurobiological, cognitive, psychological, and 
sociological consequences [10]. The definition proposed 
by the International League Against Epilepsy (ILAE) and 
the International Bureau for Epilepsy (IBE) emphasizes 
the importance of addressing the psychological aspects 
affecting epilepsy patients in the effective management 
of the condition. Personality, which encompasses an indi-
vidual’s physical, social, emotional, and psychological 
attributes [11], is integral when considering the holistic 
impact of epilepsy. Normal personality traits typically 
include some degree of self-awareness and self-control, 

Table 1  Personality Traits of epilepsy group and control group
Epilepsy group(X ± s)
n = 206

Control group(X ± s)
n = 154

t P

EPQ-P 44.94 ± 8.77 42.54 ± 8.63 2.589 0.010
EPQ-E 50.27 ± 10.11 51.70 ± 11.21 -1.273 0.204
EPQ-N 57.55 ± 12.72 54.61 ± 12.82 2.166 0.031
EPQ-L 45.89 ± 10.22 40.79 ± 9.84 4.761 0.000
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but epilepsy patients often exhibit traits specific to their 
condition. Therefore, we designed such a case-control 
study to elucidate the factors leading to these personality 
changes while giving special attention to the easily over-
looked impact of the quality of life, family cohesion, and 
adaptability.

Our findings revealed a significantly higher incidence 
of personality changes in epilepsy patients compared 
to the general population. Specifically, individuals with 
epilepsy were more likely to develop psychosis, exhibit 
neuroticism, and seek social acceptance as measured 
by concealing themselves than healthy individuals. This 
aligns with prior research[12, 13] that has also found 
higher Psychoticism, Neuroticism and Lie scores among 
epilepsy patients, suggesting that these individuals may 
be prone to lack of compassion, hostility and aggres-
sion, anxiety, irritability, excitement, and a heightened 
response to stimuli. A tendency to conceal their true Ta
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Table 3  Clinical features of epilepsy
Characteristic n %
Age at onset(n = 206)
≦ 18 75 36.4%
19–40 105 51.0%
> 40 26 12.6%
Course of disease(n = 206) (year)
≦ 3 54 26.2%
4–10 74 35.9%
>10 78 37.9%
Discharge site based on 16h or 24 h EEG (n = 188#)
Temporal region 78 41.5%
Frontal region 45 23.9%
Frontotemporal region 41 21.8%
Occipital region 2 1.1%
Universality 7 3.7%
Normal 15 8.0%
Discharge laterality based on 16h or 24 h EEG (n = 188#)
Focus in the left hemispher 46 24.45%*
Focus in the right hemispher 49 26.05%*
Bilateral 78 41.5%
Normal 15 8.0%
Type of seizure (n = 188#)
Focal onset with awareness 5 2.7%
Focal onset with impaired awareness 20 10.6%
Focal to bilateral tonic-clonic 156 83.0%
Generalized onset tonic-clonic 7 3.7%
Family history of epilepsy (n = 206)
With 24 11.7%
Without 182 88.3%
Status epilepticus (n = 206)
With 20 9.7%
Without 186 90.3%
#18 patients who did not undergo long-term EEG examination were excluded. 
*All data were rounded to one decimal place. Since the error made the sum of 
this group 100.1%, the two values with the largest error were rounded down 
by 0.05% each



Page 5 of 7Li et al. BMC Public Health         (2024) 24:1381 

feelings to attain acceptance has also been identified, 
although not all participants had remarkable scores in 
this dimension as measured by the Lie scale [14]. 

Furthermore, the impact of sleep on brain function and 
mood has been well-established and is significantly cor-
related with the onset of mental and psychological dis-
orders. For epilepsy patients, sleep disorders may cause 
problems related to interpersonal communication, mem-
ory, and cognition, leading to declines in reaction speed, 
visual coordination, attention, and other functions, which 
can affect patients’ communication and learning abilities. 
This study also found that epilepsy patients with sleep 
disorders were more likely to be introverted and emo-
tionally unstable. Therefore, improving sleep quality may 
present another important approach to limiting person-
ality changes in epilepsy patients.

Epilepsy often requires regular use of anti-seizure 
medications (ASMs) for its management. While national 
insurance programs can aid in the management and 
reimbursement of costs related to chronic diseases, a 
stable economic foundation is critical for alleviating the 
financial burden on patients and their families to ensure 
effective seizure treatment and prevent related complica-
tions. In this study, 75 patients (36.41%) reported stable 
income, but their employment rate was significantly 
lower than that of the general population [15]. Patients 
without stable jobs tended to be more aggressive, while 
those with lower income levels were more likely to 
exhibit neurotic and psychotic traits.

Moreover, quality of life was also identified as an 
important factor affecting personality changes. WHO 
defines quality of life as “an individual’s perception of 
their position in life in the context of the culture and 
value system in which they live and in relation to their 

goals, expectations, standards, and concerns,” [16] pro-
viding a concept that can also serve as a primary indicator 
of one’s overall health. In this study, the average quality of 
life score among epilepsy patients was 55.12 ± 11.35. Con-
sistent with prior research, this provides additional evi-
dence that epilepsy patients’ quality of life is significantly 
lower than that of the general population [17]. Further-
more, poor quality of life is also associated with neuroti-
cism and psychoticism. Interestingly, a higher quality 
of life was found to be correlated with dissembling per-
sonality. Hence, helping patients more quickly and effec-
tively adapt to society and providing a foundation for a 
stable and high-quality life is crucial for the prevention 
and treatment of personality changes. Family members 
should as far as possible reduce in front of patients to 
emphasize the economic burden of the patient’s condi-
tion on the family, condition of the patient’s physical 
condition allows and encourages patients to find a suit-
able for their work to achieve self-value, the same social 
members and employers should also be epilepsy patients 
to give more understanding and tolerance.

Family cohesion, which refers to the emotional con-
nection between family members, is characterized by 
mutual support, care, harmony, and cooperation. Family 
adaptability, on the other hand, reflects a family’s ability 
to adjust to challenges posed by changes in the environ-
ment [9]. High family cohesion is associated with close 
relationships, a harmonious family atmosphere, trust, 
more frequent and richer emotional communication, 
and a strong sense of belonging and interdependence. 
The family functional model theory posits that mutual 
emotional support within a family contributes to the full 
realization of a family’s functionality [7]. Therefore, it 
can be concluded that the quality of family functioning 

Table 4  Correlation between antiseizure drug treatment and personality changes
Variable Antiseizure drug treatment

Combination of drugs Drug type

Single
(n = 103)

Two
(n = 63)

More than 2
(n = 40)

P Levetiracetam
(n = 39)

Oxcarbazepine
(n = 36)

P

EPQ-P 43.69 ± 8.37 43.90 ± 8.62 49.43 ± 9.33 0.001 45.77 ± 9.0 42.15 ± 5.82 0.044
EPQ-E 51.18 ± 9.77 49.18 ± 10.46 49.79 ± 10.67 0.461 50.77 ± 9.71 52.41 ± 9.80 0.467
EPQ-N 56.03 ± 13.47 59.22 ± 12.03 57.57 ± 12.23 0.309 59.47 ± 12.23 52.40 ± 13.76 0.021
EPQ-L 46.67 ± 10.17 46.08 ± 9.56 45.03 ± 10.09 0.692 43.99 ± 10.01 47.60 ± 11.41 0.149

Table 5  Correlation between personality changes and family cohesion and adaptability
EPQ-P EPQ-E EPQ-N EPQ-L Family Cohesion Family Adaptability

EPQ-P 1
EPQ-E -0.086 1
EPQ-N 0.299** -0.264** 1
EPQ-L -0.335** 0.087 -0.330** 1
Family Cohesion -0.398** 0.281** -0.338** 0.211** 1
Family Adaptability -0.367** 0.299** -0.329** 0.160* 0.128* 1
** was significantly correlated with P < 0.01 level (bilateral); * was significantly correlated with P < 0.05 level (bilateral)
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has a significant impact on the development of individ-
ual psychological characteristics, which determine the 
degree of healthy development of physical and mental 
health characteristics and the formation of healthy per-
sonality traits. In this study, the family intimacy score 
among epilepsy patients was 66.70 ± 11.44, exceeding 
the national norm of 63.90 ± 8.00, while the adaptability 
score was 45.10 ± 9.35, which was lower than the national 
norm of 50.90 ± 6.20. These results indicate that the epi-
lepsy patients enrolled in this study had strong fam-
ily intimacy but poor adaptability. The findings further 
revealed that greater family intimacy correlated with a 
stronger sense of family belonging and interdependence, 
leading to a lower incidence of psychotic traits. Patients 
with enhanced family cohesion and adaptability were also 
more extroverted and more likely to desire social accep-
tance and were less likely to exhibit neuroticism. It is sug-
gested that patients and family members should maintain 
high-quality family intimacy and improve patient adapt-
ability under the effective guidance of doctors, communi-
ties, and patient associations.

Besides, ASMs are also an important factor affecting 
the personality change of patients. In this study, epilepsy 
patients who took more antiseizure medications had 
higher EPQ-P scores, and patients treated with leveti-
racetam alone were more likely to develop neuroticism 
and psychoticism than those treated with oxcarbazepine, 
which is suggested that clinicians should pay attention to 
the selection of anti-seizure drugs with little personality 
change, and pay attention to the prevention and treat-
ment of personality change when adopting the combina-
tion medication regimen.

Conclusion
The goal of epilepsy treatment is not only to control con-
vulsive seizures but also to pay attention to the quality of 
life of patients, timely detection of changes in patient per-
sonality, and give corresponding intervention measures 
to prevent further deterioration of personality change. 
This study identified the personality change characteris-
tics and related factors of epilepsy patients. Patients with 
epilepsy were more likely to become psychoticism, neu-
roticism, and lie. Sleep disorders, economic status, qual-
ity of life, use of anti-seizure drugs, family cohesion and 
adaptability were the factors that influence personality 
change in epilepsy. Among them, the independent risk 
factors were quality of life and family cohesion, which 
also were the key to improving personality disorders in 
epilepsy patients.
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