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and psychological distress among Chinese
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of physical activity
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Abstract

Background Youth with epilepsy suffer from stigma, which is closely associated with increased levels of
psychological distress, particularly anxiety and depression. Studies have found that the stigma associated with
epilepsy is strongly linked to reduced levels of physical activity (PA). However, the combined contribution of stigma
and PA to psychological distress remains unclear.

Aim This study aims to investigate the mediating role of PA to determine whether PA mediates the relationship
between stigma and psychological distress among youth with epilepsy.

Methods We conducted a multicentre cross-sectional survey involving youth with epilepsy in nine tertiary hospitals
across China from October 2023 to March 2024. The study enrolled 226 youth with epilepsy between the ages of 8
and 18.The dependent variable was psychological distress, assessed using the Depression Anxiety and Stress Scale
(DASS-21). Data collection involved the administration of a comprehensive questionnaire that included the DASS-21,
the Kilifi Stigma Scale for Epilepsy (KSSE) to assess stigma, and the Physical Activity Rating Scale (PARS-3) to assess PA.

Results Psychological distress increased significantly with increasing levels of stigma, whereas a decrease was
observed with increasing levels of PA (p <0.01). The results showed PA mainly plays partial mediating roles in the
relationship between stigma and depression (ab=0.042, 95% Cl: 0.016 to 0.068), anxiety (ab=0.077, 95% Cl: 0.054
t0 0.099) and stress (ab=0.092, 95% Cl: 0.061 to 0.122) dimensions of psychological distress. Additionally, intensity
and frequency respectively only intermediated the relationship between stigma and anxiety and stress; duration all
mediated between stigma and the psychological distress dimensions.

Conclusions Stigma could increase psychological distress by indirectly influencing PA and its components.
Interventions to improve physical activity may prevent or reduce psychological distress among youth with epilepsy.
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Introduction

Epilepsy is a common chronic neurological disorder that
affects about 70 million people globally, nearly 80% of
these people living in low- and middle-income countries
[1]. It is estimated that approximately 75% of epilepsy
begins during childhood [2]. Epilepsy is characterized by
chronic or recurrent seizures disorder. Seizures can lead
to a range of involuntary physical responses, including
vocalizations, loss of consciousness, salivation, inconti-
nence, and involuntary defecation or urination [3]. These
manifestations can be frightening for those experiencing
or witnessing them [4]. Youth with epilepsy often expe-
rience a range of psychosocial difficulties [5], includ-
ing social isolation, stigma, or disability [6]. Stigma, as
defined by Goffman, is an attribute that is profoundly
discrediting and arises from the perception of individuals
as socially distinct [7]. Although seizures and their con-
trol are the main focus of clinical care, stigmatization is
a major contributor to the overall burden associated with
the condition [8].

Epilepsy is commonly seen as a mental disorder rather
than a neurological condition in China [9]. Studies in
China during the 1980s has estimated that up to 90% of
people with epilepsy and 75% of their family members
experience stigma [10]. An ethnographic study in rural
and urban China found that most informants had nega-
tive attitudes towards epilepsy and people with epilepsy
[11]. In a community-based survey, a third of people with
epilepsy of all ages identified stigma as the most difficult
part of living with epilepsy [12]. It is also worth noting
that stigma has a major impact on both the physical and
mental health of people with epilepsy. Many evidence has
shown that stigma can be an important risk factor for
psychological distress [13, 14]. The presence of stigma
among youth with epilepsy is associated with low self-
esteem, retardation in neurocognitive development, psy-
chological distress [14, 15], poor academic progress [16,
17], and increased mortality (mainly suicide) [18]. The
negative consequences of stigma worsen health condi-
tions, leading to a vicious cycle of social marginalization
and deteriorating health [19].

Psychological distress is a state of emotional suffering
that is often characterized by symptoms of depression
and anxiety, yet encompassing a wider range of condi-
tions [20]. Psychological distress is common among
youth with epilepsy and is associated with unfavourable
outcomes and poor quality of life [21]. A meta-analy-
sis revealed that the overall prevalence of anxiety and
depressive symptoms among youth with epilepsy (under
18 years) was 18.9% and 13.5%, respectively [5], with rates
three to five times higher than in the general youth pop-
ulation [22]. The social aspects of stigma are significant
determinants to the development of anxiety and depres-
sion in epilepsy. Suurmeijer et al. [23] in Netherlands
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have confirmed that the main factor influencing anxiety
and depression was social aspects of stigma. In addi-
tion, previous systematic reviews have reported a posi-
tive association between stigma and depression, anxiety,
low self-efficacy, and substance abuse [24]. Enhancing
our understanding of these associations can guide future
research and interventions designed to address psycho-
logical distress among youth with epilepsy.

Physical activity (PA) may be an effective method
of preventing or alleviating psychological distress and
improving mental health of youth [25]. However, youth
with epilepsy tend to lead more sedentary lifestyles and
engage in lower level of PA than the general population
[26]. Tedrus et al. [27] suggest that lower levels of PA are
associated with higher levels of stigma and lower quality
of life in adults with epilepsy. The experience of stigma
has a negative impact on motivation to engage in physi-
cal exercise. Youth who report being teased because of
epilepsy exhibit reduced confidence in being physically
active and lower levels of physical fitness compared with
their peers [28]. With the development of activity psy-
chology [29], the positive effects of PA and exercise on
the physical and mental health of children and young
people have long been recognized [30]. Exercise could
be encouraged as part of non-pharmacological treatment
for young people [31]. Physical inactivity is a significant
public health concern, but few studies have focused on
the physical activity patterns of youth with epilepsy [30].
There is an imperative need to advocate for the creation
and maintenance of an exercise routine in youth with
epilepsy.

To date, most of the research on stigma in epilepsy has
focused on adults or mixed youth/adult samples. There
is a lack of research on youth with epilepsy. However,
recent findings suggest a high level of stigma among Chi-
nese young people with epilepsy [32]. Meanwhile, stigma
may impose dual physical and psychological distress on
individuals. Lack of PA have been shown to be a major
risk factor for poor mental health. Therefore, PA may
play a role in the relationship between stigma and psy-
chological distress. To our knowledge, no studies have
been conducted to investigate the relationship between
the three. To remedy this gap, this study aims to investi-
gate the relationships among stigma, PA, and psychologi-
cal distress in Chinese youth with epilepsy. Additionally,
the study will determine whether the association between
stigma and psychological distress is mediated by PA,
including activity intensity, duration, and frequency. A
better understanding of the underlying mediating pro-
cesses of PA may help to mitigate the adverse effects of
stigma in youth with epilepsy and enable the develop-
ment of more effective mental health interventions.
Therefore, this study proposed the following hypotheses:
(H1) High levels of stigma are associated with higher
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levels of psychological distress in youth with epilepsy in
China. (H2) There is a correlation between stigma and
poor physical activity in youth with epilepsy. (H3) Physi-
cal activity, including intensity, duration, and frequency;,
partially mediates the relationship between stigma and
psychological distress dimensions.

Materials and methods

Study design and participants

A multicenter cross-sectional study was conducted from
October 2023 to March 2024 in China. The questionnaire
was sent to nine tertiary children’s and comprehensive
hospitals in different regions of China by sharing the link
to the questionnaire online. These regions included east-
ern, central and western China [33]. Participants were
recruited using convenience sampling. The inclusion cri-
teria comprised of: (1) Youth aged 8—18 years and diag-
nosed with epilepsy by neurologists according the 2014
International League Against Epilepsy criteria [34]; (2)
The duration of epilepsy was at least 2 months, which is
a period supported by clinical practice and aligns with
the pathogenesis of epilepsy [35]; (3) Caregivers older
than 18 years who provided care for youth with epilepsy,
only one of the caregivers who was present with the child
during the period of data collection was included in the
study; (4) Both youth and caregiver were able to read
and understand the questionnaire independently or with
the help of the researcher; (5) Willing to participate the
survey. The exclusion criteria were: (1) Youth with intel-
lectual impairment, an intelligence quotient score lower
than 80 on the Wechsler Intelligence Scale [36]; (2) Care-
givers were diagnosed with severe medical conditions,
cognitive impairment, or mental illness.

The questionnaire was distributed to the outpatient
clinics and wards of the participating hospitals. Before
conducting the survey, the researcher obtained the con-
sent and active cooperation of the head of the hospital
department where the survey unit was located. The ques-
tionnaires were distributed by the attending doctors and
nurses. The doctors and nurses were trained in advance
and gave the participants unified instructions on how
to complete the questionnaire. Informed consent was
obtained before completing the questionnaire in face-to-
face interviews. For youth, consent was obtained from the
caregiver. Typically, caregivers were responsible for col-
lecting sociodemographic, disease-related characteristics
and physical activity information, whereas youth focused
on collecting data related to stigma and psychological
distress. If any part of the questionnaire was left incom-
plete, participants was asked to complete the missing
items immediately. 239 youth with epilepsy and caregiv-
ers was selected. A total of 13 patients declined to par-
ticipate due to lack of interest (five patients), time (four
patients), or other unspecified reasons (four patients).
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In the end, 226 (94.6%) participants were recruited and
completed the survey (flow chart see Fig. 1). There were
no statistically significant differences in the distribution
of age, gender, or seizure type between respondents and
non-respondents.

Instrument

Sociodemographic characteristics

The self-designed questionnaire was used to collect basic
sociodemographic characteristics of youth and their fam-
ilies. The data included age, gender, region of residence,
whether it is a one-child family, average monthly house-
hold income, height and weight. The data came mainly
from the caregivers.

Disease-related characteristics

Disease-related characteristics involved age of seizure
onset in years, disease duration, seizure type, whether it
is drug-resistant epilepsy, frequency of seizures in recent
3 months, and comorbidities. The data were mainly col-
lected from medical records and caregiver self-reports.

Stigma

The Kilifi Stigma Scale for Epilepsy (KSSE) is a 3-point
Likert scale across 15 items, scored as follows: 0 for “not
at all,” 1 for “sometimes,” and 2 for “always“ [37]. The total
score ranges from 0 to 30, with higher scores indicating
greater stigma. The Chinese version of KSSE were trans-
lated and validated by Song et al. [38]. The translated
version exhibits good reliability and validity (Cronbach’s
a=0.93). This scale is the only validated scale of stigma
for epilepsy patients in China. A score above the 66th
percentile of the total score indicates perceived stigma,
while a score below the 66th percentile shows the absence
of stigma.

Psychological distress

The Depression Anxiety and Stress Scale (DASS-21) is a
shortened version of the full 42-item DASS developed by
Lovibond et al. [39], which is a common instrument for
screening psychological distress. In our study, we used
the Chinese version of DASS-21 [40], which has been
widely used in China and has shown high reliability and
validity (Cronbach’s a=0.91) [41, 42]. This scale com-
prises 21 items grouped into three subscales: depression,
anxiety, and stress. Each item is rated on a 4-point Likert
scale from 0 (not true) to 3 (very true). Subscale scores
range from O to 21, and are calculated by summing the
individual item scores. Higher scores reflect greater psy-
chological distress.

Physical activity (PA)
The Physical Activity Rating Scale-3 (PARS-3), a three-
question scale, was used to measure the level of physical
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A multicenter cross-sectional survey study was
conducted from October 2023 to March 2024 in
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China

9 hospitals in 8 cities of 6 provinces were
investigated

v

and exclusion criteria

Participants were screened according to inclusion
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239 youth with epilepsy and caregivers was
selected and provided informed consent

13 patients declined to participate:

5 due to lack of interest
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4 lack of time
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226 participants completed the survey (94.6%

4 other unspecified reasons

Fig. 1 Flow chart of participants selection figure

activity of participants in terms of intensity, duration
and frequency of physical activity [43]. Rating of each
item on a scale of 1 to 5 and the total score for physical
activity were computed using the following equation:
intensityx(duration-1) xfrequency, with a range of 0-100,
and was further classified into three levels according to
the score: high (>42), moderate (20-42), and low (0-19)
physical activity. The scale demonstrated strong reliability
and validity in Chinese individuals (Cronbach’s a=0.86)
[29], with an excellent test-retest reliability (r=0.82) [44].

Ethical statement

Participation in this study was completely voluntary and
anonymous. Researchers obtained participants and their
caregivers informed consent before completing the ques-
tionnaire. This study was approved by the Medical Ethical
Committee of Children’s Hospital of Chongqing Medical
University (No0.2023 - 370).

Statistical analysis

The SPSS version 26 was used to analyze all data. Nor-
mally distributed measurement data were described
by mean and standard deviation (SD), whereas non-
normally distributed measurement data were described
by median and quartile. The categorical variables were

stated as the frequency and percentage. One-way
ANOVA and the S-N-K test were used to assess contin-
uous data, while the Chi-square test was used to assess
categorical variables.

All analyses were adjusted for age, gender, one-child
family, place of residence, average monthly household
income, and seizure type. We used multivariate linear
regression to determine the relationship among stigma,
PA, and psychological distress. Andrew F Hayes’ PRO-
CESS macro v.3.5 was used to develop the mediation
model. Psychological distress (depression, anxiety, and
stress) was the dependent variable (Y), PA (intensity,
duration, and frequency) was separately the mediating
variable (M), and stigma was the independent variable
(X).

The combination of the direct and indirect effects of
stigma on psychological distress was the total impact
(path c). After adjusting for PA, the direct effect (path
c’) was the effect of stigma on psychological distress.
The indirect effect (path ab) mediated the relationship
between stigma and psychological distress. In addition,
the PA components were investigated independently
as mediating variables. We used the PROCESS macro’s
bootstrap approach. The bootstrap method produces 95%
bias-corrected CI for these effects from 5000 re-sample
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of the data. CI that do not contain zero indicate a signifi-
cant effect [45].

Results

Sociodemographic and disease-related characteristics of
study participants

A total of 226 youth with epilepsy were included in the
study. The sociodemographic and disease-related char-
acteristics of all participants are shown in Table 1. The
66th percentile of the KSSE was 10. Thus, 83 participants
(36.7%) reached the cutoft, which indicated the presence
of stigma. In addition, 147 (65.0%) youth stated that they
would kept epilepsy secret from others. Among the par-
ticipants, 160 (70.8%) had PARS-3 scores <19, 57 (25.2%)
scored 20—42, and 9 (4.0%) scored > 43.

Association between stigma, physical activity and
psychological distress

As shown in Fig. 2, scores in all dimensions of psycho-
logical distress increased significantly (P<0.01) with
increasing levels of stigma, while psychological distress
decreased significantly (P<0.01) with increasing levels
of PA. Table 2 shows the multivariate linear regression
analysis of the associations of the continuous variables.
Stigma was significantly associated with all dimensions of
psychological distress after controlling for variables. PA
was negatively associated with psychological distress on
all dimensions. In addition, intensity and duration were
negatively associated with the depression, anxiety, and
stress dimensions, and frequency was negatively associ-
ated with the anxiety and stress dimensions.

Mediating effect of physical activity

According to the hypothesis 3 proposed in this study, we
use SPSS PROCESS (3.4) to establish a simple mediat-
ing model. The mediating effect of PA on the relationship
between stigma and different psychological distress is
further depicted in Table 3; Fig. 3. PA mediates between
stigma and three dimensions of psychological distress
(ab=0.042, 95%CIL: 0.016 to 0.068; ab=0.077, 95%CI:
0.054 to 0.099; ab =0.092, 95%CI: 0.061 to 0.122).

Mediating effects of physical activity components

A more detailed analysis of the mediating effects of the
PA components is presented in Table 4; Fig. 4. Results
showed the mediating effects of intensity, duration, and
frequency on stigma and psychological distress dimen-
sions. Intensity (ab=0.027, 95%CIL 0.007 to 0.048)
mediated the relationship between stigma and anxiety
dimension. Duration (ab=0.023, 95%CI: 0.002 to 0.044;
ab =0.034, 95%CI: 0.015 to 0.055;ab=0.037, 95%CI: 0.012
to 0.061) mediated between stigma and all psychologi-
cal distress dimensions. Moreover, frequency (ab =0.028,
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95%CI:0.010 to 0.049) only mediated the relationship
between stigma and stress dimension.

Discussion
The objective of this study was to analyse the mediating
effect of physical activity (PA) between epilepsy-related
stigma and psychological distress dimensions in youth
with epilepsy. The results indicated that stigma had a
positive relationship with all dimensions of psychological
distress, and that PA had a mediating effect after control-
ling for variables (depression 95%CI: 0.016 to 0.068; anxi-
ety 95%CI: 0.054 to 0.099; stress 95%CI: 0.061 to 0.122).
In addition, each of the PA components partially medi-
ated the association between stigma and psychological
distress. To the best of our knowledge, this was the first
study to examine the effect of PA on the mediation of the
relationship between stigma and psychological distress in
Chinese youth with epilepsy.

This study found that the prevalence of stigma in chil-
dren and adolescents with epilepsy was 36.7%, which is

Table 1 Sociodemographic and disease-related characteristics
of study participants

Variables Classification Number
(%)
Age (years) 8-11 102 (45.1%)
12-14 82 (36.3%)
15-18 42 (18.6%)
Gender Male 118 (52.2%)
Female 108 (47.8%)
One-child family Yes 55 (24.3%)
No 171 (75.7%)
Place of residence City 75 (33.2%)
Town 76 (33.6%)
Rural 75 (33.2%)
Average monthly <3,000 58 (25.7%)
household income 3,000-5, 000 82 (36.3%)
(yuan) 5,001-10, 000 49 (21.7%)
> 10,000 27 (16.4%)
BMI (kg/m2) <185 73 (32.4%)
18.5-23.9 138 (61.3%)
>24 14 (6.2%)
Epilepsy duration (year) <1 years 45 (20.0%)
1-5 years 112 (49.8%)
>5 years 68 (30.2%)
Seizure type Focal onset 115 (50.9%)
Generalized onset 68 (30.1%)
Mixed 19 (8.4%)
Unknown or unclassified 24 (10.6%)
Seizure frequency in 0 83 (36.7%)
recent 3 months 1-3 100 (44.2%)
4-12 28 (12.4%)
>12 15 (6.6%)
Drug-resistant epilepsy ~ Yes 38 (16.8%)
No 188 (83.2%)
Comorbidity Yes 122 (54.0%)
No 104 (46.0%)

Note: BMI: body mass index [46]
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Fig. 2 The relationship between stigma, physical activity, and psychological distress in youth with epilepsy

Table 2 Multivariate linear regression analysis of associations between stigma, PA, and psychological distress

Variables  Mean (SD) Depression Anxiety Stress

B (95%Cl) p B (95%ClI) p B (95%Cl) p
Stigma 9.761+6.916 0.316 (0.287 t0 0.346) <0.001 0.326 (0.298 t0 0.355) <0.001 0452 (0416 t0 0.487) <0.001
Physical 16.058+11.648 -0.146 (-0.169 to -0.124) <0.001 -0.164 (-0.184 to -0.144) <0.001 -0.221 (-0.249 t0 -0.194) <0.001
activity
Activity 2.283+0.961 -0415 (-0.678 t0 -0.151) 0.002 -0.601 (-0.842 to -0.361) <0.001 -0.457 (-0.760 to -0.154) 0.003
intensity
Activity 2.289+1.001 -0.418 (-0.671 to -0.164) <0.001 -0.626 (-0.857 t0 -0.395) <0.001 -0.692 (0.983 to -0.400) <0.001
duration
Activity 2956+1.078 -0.190(-0.408 to 0.028) 0.087 -0.283 (-0.482 t0 -0.085) 0.005 -0.603 (-0.854 t0 -0.353) <0.001
frequency

Note: Covariates: age, gender, one-child family, place of residence, average monthly household, income, and seizure type. Significant effects are shown in bold

Table 3 The general mediating effect of PA on the relationship between stigma and psychological distress

Independent variable  Mediating variable

Dependent variable

Coefficient (bias — correctedbootstrap95% Cl)

Stigma PA

Psychological distress

Indirect effect (ab)  Total effect (c) Direct effect (c’)

'Depression
2Anxiety
3Stress

0.042(0.016,0.068) 0.316(0.282,0.346) 0.274(0.263,0.316)
0.077(0.054,0.099) 0.324(0.298,0.355)  0.250(0.212, 0.288)
0.092(0.061,0.122)  0.452(0.416,0.487) 0.360(0.312, 0.408)

Note: covariates: age, gender, one-child family, place of residence, average monthly household income, and seizure type. Significant effects are shown in bold. The

superscript number is the mediation model number

slightly higher than previous studies using the same scale
in south-western Uganda (34%) [47], patients aged over
16 in China (34. 29%) [48], and 189 patients between the
ages of 18-74 (32.27%) [49]. Moreover, Our study found
that 65% of youth with epilepsy did not tell others about
their disease (which could be a symbol of stigma), which
were also slightly higher than for other age groups [50].
The high prevalence of stigma might indicate the huge
influence of epilepsy on social life in China. Further more
studies are needed to determine the status of children’s
stigma in China. In addition, the low level of physical
activity exhibited by 70.8% of participants in the current
study is a cause for concern. Youth with epilepsy are not
meeting the recommended levels of physical activity,

indicating a need for increased engagement in physical
activity [51]. This finding is in line with previous meta-
analysis that found people with epilepsy are less active
than their peers for a variety of reasons including preju-
dice, stigma, fear, shame, lack of knowledge or medical
advice [52]. Youth with epilepsy often suffer from stigma
and psychological distress. Our findings confirmed that
the relationship between stigma and psychological dis-
tress, that is, youth who experienced more stigma were
at greater risk of psychological distress, including depres-
sion, anxiety, and stress, with hypothesis H1 being valid.
Previous research has highlighted the deleterious effects
of stigma on psychosocial and behavioral health of adults
with epilepsy [53]. A study of adults with epilepsy in



Zhao et al. BMC Public Health

(2025) 25:1779

Page 7 of 11

Physical activity

1ab=0.042(0.016~0.068)
2ab=0.077(0.054~0.099)
3ab=0.092(0.061~0.122)

Depression

~0.346)
0282
\c j«»}l‘;gm_z(ﬁ-u.s\m

2¢=0.326(0.298~0.355)
2¢'=0.250(0.212~0.288)

>

Stigma Anxiety

Je=0.45;
o =0 4)e
des 03600315 57

2~0.408)

Stress

Fig. 3 Mediation model for the relationship between stigma and psychological distress (depression, anxiety, stress), mediated by PA. Covariates: age,
gender, one-child family, place of residence, average monthly household income, and seizure type. The figure shows only data with a significant effect

Table 4 Summary of mediation analysis for stigma, PA components, and psychological distress
Coefficient (bias — correctedbootstrap95% Cl)

Independent variable Mediating variable Dependent variable

Stigma PA Psychological distress  Indirect effect Total effect Direct effect
(ab) (c) (<)
Intensity
1Depression 0.019(0.000, 0.040) 0.316(0.229, 0.346) 0.298(0.262,0.333)
Anxiety 0.027(0.007,0.048) 0.324(0.298,0.355)  0.300(0.266, 0.333)
3Stress 0.005(-0.017,0.031) 0452(0.416, 0.487) 0.446(0.404, 0.489)
Duration
“Depression 0.023(0.002,0.044) 0.316(0.787,0.346)  0.294(0.258, 0.330)
5An><iety 0.034(0.015,0.055) 0.326(0.298,0.355) 0.292(0.259, 0.326)
SStress 0.037(0.012,0.061)  0.452(0.416,0.487) 0.415(0.373,0.457)
Frequency
7Depression 0.002(-0.013,0.017) 0.316(0.287, 0.346) 0.315(0.281,0.348)
8Anxiety 0.002(-0.011,0.016) 0.326(0.298, 0.355) 0.324(0.292, 0.356)
9Stress 0.028(0.010,0.049) 0.452(0.416,0.487) 0.423(0.385,0.463)

Note: covariates: age, gender, one-child family, place of residence, average monthly household income, and seizure type. Significant effects are shown in bold. The

superscript number is the mediation model number

India found that overall perceived stigma strongly con-
tributes 32.9% to the variance on stress, anxiety, and
depression [54]. Similarly, Mar et al. [55] and Zhao et al.
[56] have demonstrated that perceived stigma is strongly
associated with increased depression severity, which in
turn increases the suicide risk in people with epilepsy.
Together, these findings reveal a complex stigma-mental
disorder mechanism. Future studies are needed to mea-
sure and analyze the relationship between variables in
longitudinal analysis.

While the benefits of regular participation in physical
activity for youth are clear, youth with epilepsy are often
excluded from physical exercise [57, 58]. Data analy-
sis revealed that stigma was negatively correlated with
physical activity. Youth with epilepsy may be reluctant
to go outside due to concerns about the possibility of an

involuntary loss of control in public places [4]. Moreover,
Chinese culture and folk traditions may have diminished
the status of people with epilepsy, considered by many a
terrible and incurable disease [9]. The internalization of
negative images about epilepsy may also dampen engage-
ment in physical activities [31]. The mediation effect
analysis revealed that the PA total score plays a partial
mediating role between stigma and psychological distress
dimensions. The analysis suggests that PA may act as a
stress reliever, as it is known to produce endorphins and
facilitate social connection [59]. Experimental studies
have indicated that PA may provide mechanisms of neu-
ronal protection, including the release of 3-endorphins
and steroids [60]. Epileptic discharges may decrease or
disappear during exercise [61]. A Brazilian study docu-
mented that physical inactivity is a risk factor for the
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Fig. 4 Mediation model for the relationship between stigma and psychological distress (depression, anxiety, stress), mediated by physical activity com-
ponents (intensity, duration, and frequency). Covariates: age, gender, one-child family, place of residence, average monthly household income, and

seizure type. The figure shows only data with a significant effect

development of depression and anxiety in people with
epilepsy [62]. Therefore, it is important for PA to reduce
the adverse effect of stigma on psychological distress.
Several studies have demonstrated that PA can help
reduce stigma and improve psychological distress in chil-
dren and adults with epilepsy [63, 64], which is also in
line with our results.

To gain a more comprehensive understanding of the
moderating effect of physical activity, this study extended
the concept to include activity intensity, duration, and
frequency. Different PA components are mediated in dif-
ferent psychological distress dimensions. The duration
of PA was found to exert a moderating effect on depres-
sion, anxiety, and stress; intensity and frequency only had
moderating effects in the anxiety and stress dimensions,
with hypothesis H2 and H3 being valid. Youth with epi-
lepsy should prioritize increasing the duration of PA.
In fact, the mechanisms underlying the effects of PA on
psychological distress remain unclear. Likewise, stud-
ies of the relationship between intensity, duration, and
frequency of physical activity and psychological distress
are inconsistent [65]. Further research could consider
the inclusion of activity frequency, intensity and dura-
tion variables to assess the specific needed of youth with
epilepsy.

In general, appropriate education and advice about
particular types of physical activity is fundamental to

avoid perceived risk of adverse events. Of note and inter-
est, current evidence suggests that few restrictions are
needed for youth with epilepsy, beyond water-related
precautions and avoiding very risky activities [66, 67].
Thus, Schools should ensure that children and young
people with epilepsy are included and supported to par-
ticipate in physical activity and exercise without undue
restriction. Meanwhile, clinicians should incorporate
an assessment of physical activity into routine obtain
medical history and provide physical activity recom-
mendations and plans for families of children with epi-
lepsy, further emphasizing the need to train health
professionals to provide advice on physical activity [68].
Importantly, an individual medical advice is also needed
to consider safety in specific sports and in those where
seizures have not been well controlled. However, there
remains a lack of evidence on the specific details of exer-
cise prescription in epilepsy and future more work is
needed [66].

Our results offer new insights into this research field.
First, this study reaffirms the importance of interven-
tions that enhance the physical activity of youth with epi-
lepsy. School-based programs may provide children and
adolescents with epilepsy for social and physical activi-
ties. Second, previous studies have mostly focused on
the influencing factors of stigma and psychological dis-
tress [27, 54], and seldom delve deeper into the internal
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relationships between variables, whereas the media-
tion effect allows to analyse direct and indirect effects
between variables in a clear way. Our research provide
theoretical basis and empirical support for reducing or
delaying the occurrence of psychological distress. Physi-
cal exercise and psychoeducation can reduce the bur-
den of epilepsy and improve the overall quality of life
by reducing perceived stigma [59, 64]. Policymakers
and practitioners can launch a range of public aware-
ness campaigns to reduce stigma and stereotypes about
epilepsy and raise awareness of mental health issues in
epilepsy.

While this study has provided new insight into the
potential mediating role of physical activity between
stigma and psychological distress in youth with epilepsy,
there are still limitations that need to be addressed in
future studies. Firstly, the cross-sectional study could not
analyze the causal relationship between variables, merely
indicating correlations. In the future, longitudinal designs
can be used to confirm the mediational models proposed
in this study. Secondly, with 45.1% of the youth with epi-
lepsy under 12 years old, caution is advised when inter-
preting the study’s findings. Future research should use
larger samples and more detailed age distribution analy-
ses to validate our findings. Thirdly, self-report measures
of PA measures are prone to inaccuracies. PA as mea-
sured by wearable technology should be more reliable.
Furthermore, more detailed information about physical
activity is needed, including types of physical activity
(e.g., aerobic, resistance, and flexibility), metabolic equiv-
alents (METS), and other personal factors that may influ-
ence participation. Fourthly, while this study controlled
for seizure type, the influence of disease conditions on
the mental and physical well-being of youth with epilepsy
should not be overlooked. Future studies should further
investigate the impact of disease factors on study out-
comes, with a focus on subgroup analyses of seizure type,
antiseizure medication (ASMs), and comorbidities.

Conclusions

This study demonstrates the possible influencing mech-
anism of stigma on the psychological distress of youth
with epilepsy. The stigmatization of epilepsy in youth is
a significant factor contributing to psychological distress,
exerting both direct and indirect effects through physi-
cal activity as a mediator. Furthermore, duration exerts a
more profound moderating influence than intensity and
frequency. The findings indicate that promoting higher
levels of physical activity, including increasing the dura-
tion of exercise, may be an effective intervention for
improving the mental health of youth with epilepsy.

Abbreviations
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