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Abstract

Background To investigate the prevalence, risk factors, and impacts of childhood trauma in Chinese patients
with psychogenic non-epileptic seizures (PNES) compared to the healthy population.

Methods Patients with PNES and sex- and age-matched healthy controls were recruited. All the participants were
interviewed to collect demographics, information of childhood environment, and clinical characteristics. Each partici-
pant completed the Childhood Trauma Questionnaire-Short Form (CTQ-SF), the Dissociative Experiences Scale (DES),
and the Symptom Checklist-90 (SCL-90). Factors associated with childhood trauma, psychiatric symptoms, and clinical
features of PNES were analyzed.

Results A total of 35 PNES patients and 34 controls were included in this study. Compared with the controls,

the PNES patients reported a higher rate of childhood trauma and more severe psychiatric symptoms. In the PNES
patients, early separation from parents was related to more types of childhood trauma and emotional neglect (EN);
older age and rural residence during childhood were related to sexual abuse (SA). Moreover, childhood SA and trauma
accumulation were correlated with the present psychiatric symptoms. Childhood trauma and rural residence were
associated with dissociative symptoms. Separation from parents predicted an earlier PNES onset, whereas childhood
SA predicted a later onset. More severe dissociative symptoms were associated with higher seizure frequency.

Conclusions Childhood trauma is related to the development of PNES and the compromised mental health in PNES
patients. This highlights the importance of child protection for preventing psychiatric disorders such as PNES.
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Dissociative symptoms

*Correspondence:
Dong Zhou
zhoudong66@yahoo.de
Dongmei An
dongmeian@scu.edu.cn

! Department of Neurology, West China Hospital, Sichuan University, No.

37 Guoxue Road, Chengdu 610041, Sichuan, China

2 Department of Pediatrics, West China Second University Hospital,
Sichuan University, Chengdu 610041, China

3 Key Laboratory of Birth Defects and Related Diseases of Women

and Children, Ministry of Education, Sichuan University, Sichuan
University, Chengdu 610041, China

4 Department of Rehabilitation Medicine, West China Second University
Hospital, Sichuan University, Chengdu 610041, China

B BMC

Background

Psychogenic non-epileptic seizures (PNES) constitute
a range of paroxysmal and involuntary episodic events
resembling epileptic seizures that are associated with
complex biopsychosocial causes rather than epileptic
activity [1-3]. It is a significant neuropsychiatric condi-
tion with an estimated prevalence of 2-33/100,000 [4]
and an annual incidence of at least 1.5-6.17/100,000
[2]. PNES is often misdiagnosed as epilepsy and affects
20-30% of patients attending epilepsy centers [3].

While the neurobiological mechanisms of PNES
remain incompletely understood, the psycho-social risks
and associated psychological mechanisms have been well
described. Traumatic abuse and life adversity, especially
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childhood trauma, have been recognized to play crucial
roles in PNES [2, 5-7]. In a systematic review of 32 stud-
ies, an average of 33.2% of PNES participants reported
a history of childhood sexual abuse (SA). In addition,
29.9% of PNES participants across 16 studies reported
a history of childhood physical abuse (PA) [6]. Child-
hood psychological abuse was also found to be a unique
predictor for PNES diagnosis [8]. Patients with PNES
reported a higher frequency of childhood trauma across
all trauma types in the Childhood Trauma Questionnaire
compared to patients with epilepsy [9]. A recent review
summarized odds ratios of childhood abuse as well as its
different categories in PNES patients compared with the
epilepsy control group, which mostly fell in the range of
1.8-5.2 [7].

However, there is a discrepancy in the reported preva-
lence of childhood trauma in PNES patients between
Eastern and Western populations. Patients with PNES
in Asian countries, including China [10], Iran [11], and
India [12, 13], rarely reported a history of SA or PA, rang-
ing from 0 to 12%. However, it is important to note that
these studies in Asian populations were based on self-
reported information or interviews rather than standard-
ized instruments, which may result in a low proportion
of disclosure.

In this study, we set out to study the prevalence of
childhood trauma in PNES patients in China, using
standardized instruments and cutoff scores for exposure.
Furthermore, the correlations of childhood trauma with
present psychiatric symptoms and clinical characteristics
were explored.

Methods
Participants
Patients diagnosed with PNES at the epilepsy monitoring
unit of West China Hospital were consecutively recruited
from May 2015 to August 2017. The diagnosis of PNES
was confirmed by 24-h video-electroencephalogram
(VEEG) monitoring: at least one typical seizure-like
event recorded during VEEG in the absence of epilep-
tiform activity. The VEEG data were reviewed by two
experienced epileptologists to confirm the diagnosis of
non-epileptic events. Patients with coexisting epilepsy,
or patient who had no epilepsy history but were detected
with epileptic seizures or interictal epileptiform dis-
charges during the monitoring were excluded. Sex- and
age-matched healthy controls were also recruited.
Participants with any known conditions that might
significantly affect their general mental health or impair
their understanding of the questionnaires were excluded.
Such conditions included illiteracy, cancer, physical disa-
bility, and serious neurological/psychiatric disorders, e.g.,
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cognitive deficits or schizophrenia. Healthy controls with
any forms of seizure were also excluded.

Interview and questionnaires

Face-to-face interview of each participant was conducted
by a trained neurologist. Demographics including sex,
age, and education level and childhood environmental
information were collected. Childhood environmental
information comprised childhood residence (rural or
urban region), original family structure (single- or multi-
children family), parental divorce (before the age of 16
years), and history of separation from parents (longer
than one year at the preschool age). Clinical data of PNES
patients were collected, including the age of PNES onset,
duration of PNES, semiology type, recent seizure fre-
quency (per month), and present treatment regimen. The
PNES was classified into three types based on the semi-
ology: psychogenic minor motor seizures, psychogenic
major motor seizures, or unresponsive seizures [10]. The
childhood trauma and psychiatric symptoms (includ-
ing dissociative symptoms) were evaluated using the
Childhood Trauma Questionnaire-Short Form (CTQ-
SF), Dissociative Experiences Scale (DES) and Symptom
Checklist-90 (SCL-90) questionnaires.

CTQ-SF

The CTQ-SF is a 28-item self-administered retrospec-
tive inventory designed to measure maltreatment history
before 16 years of age. Each item describes one experi-
ence in childhood/adolescence and is evaluated by a
5-point rating scale from 1 (Never True) to 5 (Very Often
True). The CTQ-SF contains 25 clinical items and three
validity items to check for extreme response bias. Clini-
cal items are further classified into five subscales: three
for Abuse (Emotional, Physical, and Sexual) and two for
Neglect (Emotional and Physical) [14]. The CTQ-SF has
been verified as a reliable screening instrument in both
clinical and research practices [14]. In addition, the reli-
ability of the Chinese version of CTQ-SF has been vali-
dated in a previous study [15].

The cutoff scores for low-to-moderate exposure to
specific trauma categories were as follows: Physical
Abuse (PA) > 8, Sexual Abuse (SA) >6, Emotional Abuse
(EA)>9, Physical Neglect (PN)>8, and Emotional
Neglect (EN)>10 [16]. The number of positive trauma
types based on the cutoff scores was used as the indicator
of trauma accumulation.

DES

The 28-item DES is widely used to assess dissociative
experience. Both the original and the Chinese versions
of the DES have been confirmed to have good reliability
and validity [17-19]. Possible response options are based
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on the frequency (0-100%) that respondents experience
various dissociative events without the influence of alco-
hol or drugs. The DES overall score was calculated as the
mean score of the 28 items. Generally, an overall score of
> 30 indicates potential dissociative disorders [18, 20].

SCL-90

The SCL-90 is a multidimensional self-report symptom
inventory evaluating general psychiatric distress in the
recent week [21]. The checklist includes 90 questions,
with each question scored on a 5-point rating scale, from
1 (not at all) to 5 (extreme). The 90 questions contain a
wide array of psychiatric symptoms and fall into nine
subscale dimensions: Somatization, Obsessive-Com-
pulsive, Interpersonal-Sensitivity, Depression, Anxiety,
Hostility, Phobic-Anxiety, Paranoid Ideation (PAR), and
Psychoticism (PSY) [22]. The overall mean score and the
means of subscale scores were calculated.

Statistical analysis
Quantitative data are expressed as the median and inter-
quartile range. Qualitative data are summarized as pro-
portions. Independent samples Mann-Whitney U test
was used for analyzing continuous data, and the Chi-
square test was used for analyzing categorical data.
Childhood trauma was situated within a broader
framework encompassing multiple interacting factors
(Fig. 1). The childhood environment, childhood trauma,
and seizure onset were considered as “past events”. The
psychiatric symptoms and seizure frequency were iden-
tified as “present conditions” The childhood trauma
consisted of trauma accumulation indicated as the

Demographic
Features
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number of positive trauma types, and various types of
trauma as measured by the subscales of the CTQ-SE.
Psychiatric symptoms included the symptoms meas-
ured by the SCL-90 and DES. The direction of influence
was as follows: (1) factors in the same chronological
category may influence each other; (2) past events may
influence the present conditions but not vice versa; and
(3) demographic features may influence all other vari-
ables. Therefore, the demographic/childhood environ-
mental variables were selected as putative factors for
childhood trauma. The demographic/childhood envi-
ronmental/childhood trauma variables were selected
as potential factors for the age of onset of PNES and
present psychiatric symptoms. The demographic/
childhood trauma/present psychiatric variables were
selected as potential influential factors for the seizure
frequency.

After determining the putative factors, correlation of
the factors with childhood trauma, psychiatric symp-
toms, and clinical characteristics were analyzed. Pear-
son’s correlations were used for continuous variables,
whereas Spearman correlations were used for ordinal
variables. Next, the variables exhibiting a significant
correlation underwent multiple linear regression analy-
sis with stepwise selection using entry and exit prob-
abilities of 0.05 and 0.1, respectively. Nonetheless,
significantly correlated variables showing little inner
connection, such as the age and onset age, were not
included in further regression analyses.

Statistical analyses were performed using SPSS ver-
sion 22.0 (SPSS Inc., Chicago, IL). All tests were two-
tailed, and P values <0.05 were considered statistically
significant.

Clinical
Characteristics

— Possible Influential Direction

Subdivision of The Category
—me— - Chronological Distribution

Fig. 1 Framework of the study exploring the related factors for childhood trauma, psychiatric symptoms, and clinical characteristics
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Table 1 Demographics and childhood environmental data of PNES patients and healthy controls, and clinical data of PNES patients

Variables PNES patients Healthy controls Pvalue
(n=35) (n=34)
Demographics
Age (years), median (IQR) 16.0 (14.0-18.0) 18.0 (14.0-21.0) 0.250°
Sex, female, n (%) 22 (62.9) 24 (70.6) 0.496°
Education level, n (%) 0.348°
Primary school 3(8.6) 3(88)
Middle school 14 (40.0) 10 (29.4)
High school 13(37.1) 10 (29.4)
College and above 5(14.3) 11(324)
Childhood environmental data, n (%)
Childhood rural residence 23(65.7) 17 (50.0) 0.186°
Family structure, single-child family 12 (34.3) 16 (47.1) 0.280°
Parental divorce 3(86) 3(88) 0970°
History of parent-child separation 17 (48.6) 8(23.5) 0.030°
Clinical data NA NA
Onset age (years), median (IQR) 14.0 (13.0-17.0)
Disease duration (years), median (IQR) 0.7 (0.3-3.0)
Semiology type, n (%)
Psychogenic minor motor seizures 20 (57.1)
Psychogenic major motor seizures 4(11.4)
Unresponsive seizures 11(3314)
Seizure frequency per month, median (IQR) 2.0(0.5-6.0)
Present treatment, n (%)
Pharmacotherapy 11(3314)
Antiseizure medications 5(14.3)
Antidepressants 4(114)
Traditional Chinese medicine 4(114)
Psychotherapy 2(5.7)
None 23 (65.7)

# For patients with various semiology across different seizures, the typical (most frequent) seizure type is presented for each patient

Abbreviations: PNES Psychogenic non-epileptic seizures, IQR Interquartile range, NA Not available

2 Independent-samples Mann-Whitney U Test

b Chi-square Test

Results

A total of 42 consecutive PNES patients and 37 healthy
controls were initially recruited. Seven patients and three
controls were excluded due to incomplete question-
naires. Therefore, 35 patients and 34 controls were finally
enrolled. All participants provided informed consent,
performed the interviews, and completed the question-
naires without missing or ambiguous responses.

Demographic, childhood environmental and clinical
characteristics

The PNES group included 22 females and 13 males. The
median age of the PNES group was 16 years (range 14—18
years). There were no significant differences in age, sex,
education level, childhood residence, family structure,

and rate of parental divorce between the patients and
controls. However, the PNES group exhibited a higher
rate of separation from parents (48.6%) compared to the
controls (23.5%, P=0.03).

The first PNES episodes occurred at a median age of
14 years and psychogenic minor motor seizures were
the most frequent seizure type (57.1%). Moreover, the
median of PNES frequency was two attacks/month.
Most patients (65.7%) received no specific treatment.
Among those under treatment, 11 (31.4%) were receiv-
ing pharmacotherapy, with similar rates of usage of
antiseizure medications, antidepressants, and traditional
Chinese medicine. Only two (5.7%) patients received
psychotherapy (Table 1).
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Evaluation of childhood trauma, psychiatric symptomes,
and dissociation symptoms

Compared with controls, the PNES patients exhibited
significantly higher scores on the CTQ-SF and its PA
and PN subscales. Based on the cutoff scores, signifi-
cantly higher positive rates for PA and PN were observed
in the PNES patients. Furthermore, the PNES patients
suffered a median of 2 types of trauma, which was sig-
nificantly higher than the controls (1.5 types, P=0.017).
The PNES patients reported more psychiatric symptoms
in the SCL-90 questionnaire compared to the controls,
with a higher overall mean score of SCL-90 (2.0 vs. 1.3,
P<0.001) as reflected in the nine subscales. In addition,
the PNES patients also demonstrated more dissociative
symptoms with a higher DES median score compared to
the controls (25 vs. 13.9, P=0.004) (Table 2).

Factors related to childhood trauma, psychiatric
symptoms, and clinical characteristics

Factors related to childhood trauma

The correlations of demographics and childhood envi-
ronmental variables with the childhood trauma are
shown in Table S1. Three regression models were pro-
duced for the PNES group (Table 3). The history of sep-
aration from parents (Sp=0.353, P=0.037) accounted
for 9.8% of the variance in the number of trauma types.
With SA set as the dependent variable, a two-varia-
ble model explained 31.7% of the variance: older age
(Sp=0.523, P=0.001) and rural residence during child-
hood (Sp = —0.405, P=0.008) were related to higher SA
scores. In addition, the history of separation from parents
(Sp=0.390, P=0.021) was the only risk factor explaining
12.6% of the variance in EN. In the control group, no fac-
tors were found to be related to childhood trauma.

Factors related to the psychiatric symptoms

The correlations of demographic, childhood environ-
mental, and childhood trauma variables with the psy-
chiatric symptoms in PNES patients and controls are
shown in Table S2. Regression analyses showed that in
the PNES patients, a two-variable model explaining 54%
of the variance in the overall SCL-90 score was produced
(Table 4). Higher SA scores (Sp=0.528, P<0.001) and a
higher number of trauma types (Sp=0.330, P=0.021)
were related to higher SCL-90 scores. SA was included
in eight out of nine regression models on each SCL-90
subscale, and the number of trauma types was included
in three of the nine models. Moreover, a two-variable
model including the number of trauma types (Sp=0.437,
P=0.005) and the childhood residence (Sp = —0.325,
P=0.033) explained 28.5% of the variance in the DES
score of the PNES patients. In the control group, EA
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was the most relevant factor contributing to the SCL-90
(Sp=0.609, P<0.001), explaining 35.1% of the variance
in the overall SCL-90 score, and was included in all the
regression models on SCL-90 subscales. The DES score
of the controls was related to two factors, the number of
trauma types (SPp=0.366, P=0.024) and SA (S =0.360,
P=0.026).

Factors related to the clinical characteristics

The correlations of demographics, childhood environ-
ment, childhood trauma variables, and psychiatric symp-
toms with clinical characteristics of PNES are shown
in Table S3. Although significant correlations between
age/education and onset age were found, such correla-
tions reflect a temporal relationship as opposed to an
inner connection. Therefore, age and education were not
included in the regression model of the age of onset. As
shown in Table 5, results of regression analyses showed
that higher SA scores (Sp=0.494, P=0.001) were related
to later onset, while a history of separation from par-
ents (Sp = —0.365, P=0.013) was related to earlier onset.
These two variables accounted for 34.9% of the variance
in the onset age. The seizure frequency was only related
to the DES score (Sp=0.384, P=0.023), which explained
12.1% of the variance.

Discussion

In this study, the PNES patients reported more child-
hood trauma and higher severity of various psychiatric
symptoms compared with healthy controls. We also iden-
tified some factors associated with childhood trauma,
psychiatric symptoms, and clinical characteristics in
PNES patients or controls. Noteworthily, while an age
limit was not predetermined, the patient group exhibited
a concentration of younger individuals (14—18 years),
possibly attributable to their higher compliance. The
definite diagnosis of PNES usually necessitates multiple
tests and follow-ups. It is notable that the patients diag-
nosed via VEEG and subsequently maintained follow-up
care at our center (so that we could recruit) tended to be
younger individuals. Furthermore, older patients were
more likely to decline to participate or incompletely ful-
fill the interview. Nevertheless, this age composition is
consistent with the context of childhood trauma, as older
patients may experience pathogenic trauma in adulthood,
which is beyond the scope of this study. Moreover, older
patients would have less accurate recollections of their
childhood experiences compared to younger individuals.
The key findings are discussed below.
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Table 2 Comparison of the scale scores between PNES patients
and controls

Variables PNES patients Healthy controls P value
(n=35) (n=34)

CTQ-SF 40.0 (35.0-46.0) 36.5(32.3-41.3) 0.031°
EA 7.0 (6.0-10.0) 6.5 (5.0-8.3) 0.265°
EA>9 12 (343) 8(23.5) 0.325°
PA 6.0 (5.0-8.0) 5.0(5.0-5.3) 0.006
PA>8 11314 3(88) 0.020°
SA 5.0 (5.0-6.0) 5.0 (5.0-5.0) 0.078°
SA=6 10 (286) 4(11.8) 0.083°
EN 12.0 (9.0-14.0) 11.0 (6.8-13.5) 0.389°
EN=>10 22 (62.9) 19 (55.9) 0.555P
PN 9.0 (7.0-11.0) 7.0 (6.0-9.0) 0.015°
PN >8 26 (74.3) 15 (44.1) 0.011°
Number 2.0(1.0-3.0) 1.5(0.8-2.0) 0.017¢

of trauma types

SCL-90 2.0(1.6-2.6) 1.3(1.1-1.6) 0.000°
SOM 1.8 (1.6-2.3) 1.2(1.0-14) 0.000°
O-C 22(1.8-29) 1.6 (1.3-2.1) 0.001°
INT 1.8 (1.6-2.3) 1.3(1.1-1.6) 0.000°
DEP 20(1.4-2.7) 1.3(1.1-1.5) 0.000°
ANX 23(1.7-3.0) 1.3(1.1-1.8) 0.000°
HOS 2.5(1.5-3.0) 1.3(1.0-1.8) 0.000°
PHOB 19(1.1-27) 1.1 (1.0-1.5) 0.000°
PAR 1.7 (13-2.2) 1.2(1.0-1.7) 0.005°
PSY 1.5(1.3-2.1) 1.1(1.0-14) 0.000°

DES 25.0(17.9-36.8) 13.9 (5.5-24.6) 0.004°

Data are presented as n (%) or median (IQR)

Abbreviations: PNES Psychogenic non-epileptic seizures, IQR Interquartile range,
STQ-SF Childhood Trauma Questionnaire-Short Form, EA Emotional abuse, PA
Physical abuse, SA Sexual abuse, EN Emotional neglect, PN Physical neglect,
SCL-90 Symptom Checklist-90, SOM Somatization, O-C Obsessive-compulsive,
INT Interpersonal-sensitivity, DEP Depression, ANX Anxiety, HOS Hostility, PHOB
Phobic-anxiety, PAR Paranoid ideation, PSY Psychoticism, DES Dissociative
Experience Scale

@ Independent-samples Mann-Whitney U Test

b Chi-square test

Higher prevalence of childhood trauma in PNES patients
Studies in Western countries have reported elevated rates
of trauma and abuse in PNES patients [5, 6, 23]. However,
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studies in Asian populations have reported a relatively
low prevalence of trauma [10-13]. The contradictory
results indicate potential differences in psychopathologi-
cal mechanisms underlying PNES between Eastern and
Western cultures. However, the discrepancy in trauma
prevalence may also be attributed to different rates of
disclosure due to different study designs [5]. The pre-
sent study employed standardized instruments, reveal-
ing a higher rate of disclosure and a higher prevalence of
childhood trauma (the overall trauma accumulation and
the aspects of PA and PN) in PNES patients compared to
healthy controls. This supported the correlation between
the history of childhood trauma and PNES. The use of
questionnaires to determine trauma history improves the
detection rate and is recommended in future studies.

“Psychological trauma” was previously considered one
of the most common traumatic factors in Chinese PNES
patients [10]. In the current study, EA and EN were also
frequently found in PNES patients, but the prevalence
was similar to that in the controls. Despite the high
prevalence of EA/EN, the results suggested that they did
not play pivotal roles in the pathogenesis of PNES. In
contrast, childhood PA/PN might be more relevant. SA
showed no statistically significant difference between
PNES patients and controls, but a trend of higher expo-
sure rate to SA was observed in patients compared to
controls (28.6% vs. 11.8%). In addition, SA had a sig-
nificant impact on the psychiatric symptoms of PNES
patients, as discussed below. Hence, SA could be consid-
ered as a risk factor for PNES in China.

Higher severity of psychiatric symptoms in PNES patients

Compared with healthy controls [24], PNES patients
scored significantly higher on the overall SCL-90 and
all its nine subscales, as well as the DES, indicating
poorer mental health. These results were in accordance
with previous findings. PNES is closely linked with psy-
chological distress. PNES patients have elevated risks
of psychiatric comorbidities such as PTSD, depres-
sion, anxiety, somatization, and personality disorders
[2, 25-28]. In terms of dissociative symptoms, one
theoretical approach considers PNES as a dissociative

Table 3 Factors related to childhood trauma (number of trauma types, SA, and EN) in PNES patients

Dependent variables Adjusted R? Independent variables Standardized Pvalue
Coefficients (SP)
Number of trauma types 0.098 History of parent-child separation (no=0, yes=1) 0353 0.037
SA 0317 Age 0.523 0.001
Childhood residence (rural=0, urban=1) —0.405 0.008
EN 0.126 History of parent-child separation (no=0, yes=1) 0.390 0.021

Multiple regression model with stepwise regression

Abbreviations: PNES Psychogenic non-epileptic seizures, SA Sexual abuse, EN Emotional neglect
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Table 4 Factors related to the psychiatric symptoms in both PNES patients and healthy controls
Dependent  Adjusted R?  Independent variables Standardized P value
variables Coefficients (SB)
PNES patients (n=35) SCL-90 0.540 SA 0.528 0.000
Number of trauma types 0.330 0.021
SOM 0.385 SA 0.635 0.000
0O-C 0.346 SA 0463 0.002
Gender (female=0, male=1) -0412 0.006
Number of trauma types 0312 0016
INT 0351 SA 0.608 0.000
DEP 0.539 SA 0.523 0.000
PA 0350 0012
ANX 0377 Number of trauma types 0.388 0.020
SA 0.351 0.034
HOS 0.246 Number of trauma types 0518 0.001
PHOB 0.302 SA 0.466 0.003
Parental divorce (no=0, yes=1) 0402 0.009
PAR 0467 SA 0.695 0.000
PSY 0467 SA 0.695 0.000
DES 0.285 Number of trauma types 0437 0.005
Childhood residence (rural=0, urban=1) -0.325 0.033
Healthy controls (n=34)  SCL-90 0.351 EA 0.609 0.000
SOM 0.220 EA 0.493 0.003
O-C 0.220 EA 0.493 0.003
INT 0.191 EA 0464 0.006
DEP 0.223 EA 0.497 0.003
ANX 0.309 EA 0.575 0.000
HOS 0.402 EA 0.648 0.000
PHOB 0329 EA 0523 0.001
Family structure (single-child family=0, multi-child family=1) ~ 0.333 0.026
PAR 0.302 EA 0.505 0.002
Family structure (single-child family=0, multi-child family=1)  0.321 0.035
PSY 0.559 EA 0.674 0.000
PN 0277 0.024
DES 0.322 Number of trauma types 0.366 0.024
SA 0.360 0.026

Multiple regression model with stepwise regression

Abbreviations: PNES Psychogenic non-epileptic seizures, EA Emotional abuse, PA Physical abuse, SA Sexual abuse, PN Physical neglect, SCL-90 Symptom Checklist-90,
SOM Somatization, O-C Obsessive-compulsive, INT Interpersonal-sensitivity, DEP Depression, ANX Anxiety, HOS Hostility, PHOB Phobic-anxiety, PAR Paranoid ideation,
PSY Psychoticism, DES Dissociative Experience Scale

Table 5 Factors related to the onset age and seizure frequency in PNES patients

Dependent variables Adjusted R? Independent variables Standardized Coefficients Pvalue
(SB)
Onset age 0.349 SA 0494 0.001
History of parent-child separation —0.365 0.013
(no=0,yes=1)
Seizure frequency 0.121 DES 0.384 0.023

Multiple regression model with stepwise regression

Abbreviations: PNES Psychogenic non-epileptic seizures, SA Sexual abuse, DES Dissociative Experience Scale
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phenomenon characterized by ictal symptoms arising
from an impairment in the individual’s ability to syn-
thesize mental contents when challenged with stress
or intense emotion [29]. Symptoms of dissociation
are often reported by patients with PNES and overlap
with other psychological distress [30, 31]. On average,
patients with PNES tend to exhibit moderate scores on
the DES, which fall slightly below the established cut-
off of 30 [29]. Similarly, our PNES group had a median
DES score of 25.

Childhood trauma in PNES patients: higher risk for children
living in rural areas and/or experiencing early separation
from parents
In the PNES group, risk factors for childhood trauma
were found. A high proportion of PNES patients
reported a history of early separation from parents.
This history was related to more extensive child-
hood trauma and more severe EN. Most participants
reported that their parents were migrant workers who
sacrificed family time in favor of financial improve-
ment. In the last 30 years, China has undergone one of
the largest rural-to-urban migrations in human history,
with many children left behind. Disrupted parent-child
relationships predispose the children to non-optimal
development [32]. Our results showed that the sepa-
ration history contributed to a traumatic childhood in
PNES patients, which might be one of the side effects of
this major societal change. Family functioning mediates
the relations between early trauma and later psycho-
logical problems [6, 8]. Among various kinds of family
dysfunction, this parent-child separation might be par-
ticularly pertinent to the Chinese population.
Furthermore, older age and growing up in rural areas
were related to more severe SA in PNES patients, with
the risk of experiencing childhood SA, which peaks
in adolescence [33]. Older age was associated with a
greater risk of SA in 18,341 Chinese students, with
a mean age of 15.9 years [34]. As our patients had a
median age of 16 years, it was plausible that the older
individuals in this age group had a higher exposure to
SA. However, a previous study in Chinese population
reported no significant association between rural resi-
dence during childhood and the risk of child SA [24].
Consistently, we also found no association in our con-
trol group. Nonetheless, growing up in rural areas bears
other unfavorable conditions. Rural students exhibited
lower self-esteem and less social support compared to
their urban counterparts [35]. Adolescents with unsat-
isfactory social support showed greater hysterical
tendencies [36], yet in SA survivors, supportive rela-
tionships strongly predict resilience [37]. Moreover,
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many people in rural areas of China are still holding
improper concepts toward sex and have poor access
to sex education [38]. Presumably, SA only contributes
to the development of PNES in the presence of inad-
equate/inappropriate support in rural regions, thereby
resulting in the association between rural residence and
SA in this PNES population.

Impact of childhood trauma on mental health: different
profiles in patients and controls

Experience of childhood trauma can have long-term
effects on the mental health [39]. The present study sup-
ported the association between childhood trauma and
present psychiatric distress, and revealed different pro-
files of influential trauma types between PNES patients
and healthy controls.

In controls, childhood EA was a significant predictor
for high SCL-90 scores, indicating that in the general
population, childhood EA resulted in a higher risk of
compromised mental health compared to other trauma
types. Likewise, a meta-analysis concluded that child-
hood maltreatment increases the risk of suicidal behav-
ior, with EA exerting the strongest effect [40]. In contrast,
a history of SA predicted most psychiatric symptoms
in the PNES group. More importantly, the detrimental
effects of childhood SA on many areas of mental health
are well-documented [41] and may play a unique role
in the development of PNES. Childhood SA has been
described as a contributory factor in some cases of PNES
[6]. In a recent study, the childhood SA reported by par-
ticipants showed the best screening performance for
PNES vs. epilepsy when used as an isolated measure [9].
In addition to SA, the number of trauma types was also
an important predictor for some psychiatric symptoms in
the PNES patients in this study. Some PNES patients did
not report a history of SA, indicating that trauma accu-
mulation might be another risk factor for impaired men-
tal health.

As for dissociative symptoms, the number of trauma
types was predictive of the DES score in both groups.
Other factors included the rural residence in the PNES
group and SA in the control group. These results sup-
ported previous literature reporting an association
between childhood trauma and dissociation [42, 43].
Moreover, dissociative disorders are more commonly
seen in people from lower socioeconomic status and
rural areas [44, 45]. In the patient group, rural residence
was a more significant predictor of dissociative symp-
toms than SA, which may be attributed to the additional
adversities discussed above.
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Clinical characteristics affected by childhood trauma
Two variables were correlated with the onset age of
PNES: SA predicted later onset, and the history of par-
ent-child separation predicted earlier onset. These results
possibly reflect two forms of traumatic events typically
occurring in different life periods. In this study, the child
separation from parents was defined as the individual
being not under his/her parents’ tutelage for longer than
one year at a preschool age. Therefore, separation-related
trauma as defined in this study would occur before six or
seven years of age. Additionally, older age was related to
higher SA exposure in the patient group. In this study,
the parent-child separation and SA tended to occur in
different life periods, i.e. before and after puberty. Ear-
lier trauma was shown to promote earlier PNES onset. A
previous study reported that SA was associated with ear-
lier PNES onset [46]. The “earlier onset” in that study was
28.5 years compared to the “later onset” of 33.1 years. In
comparison, our patients had a median onset age of 14
years. Hence, the discrepancy between the two studies
was probably due to the sampling in different age groups.
The PNES frequency was related to only one factor, the
DES score. This was in line with the theoretical approach
regarding PNES as a dissociative phenomenon [29], as
the seizure frequency reflected the severity of PNES,
and the DES score reflected the severity of dissociative
symptoms.

Limitations

This study has some limitations. First, the small sample
size and the patient age composition limited extrapola-
tion of the conclusion of this study. Our patients were
relatively young and might be more representative of
patients who developed PNES in the early stage of life.
Second, regression analyses were based on a paradigm of
chronological distribution, which was putative and con-
tained limitations. For example, past events (childhood
trauma) were presumed to influence the present condi-
tions (psychiatric symptoms). However, such chronologi-
cal distribution was not clearly discrete. As some of the
participants were under 16 years old, childhood trauma
could still be the “present”. Third, due to the lack of direct
inquiry about trauma history, the trauma revealed in this
study might only lie in the range reflected by the ques-
tionnaire. Lastly, the data were acquired by question-
naire interviews, which may cause recall bias. Despite
our attempts to explore the possible causal relationships,
the causality should be validated in future longitudinal
studies.
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Conclusions

As in many other parts of the world, PNES patients in
China experienced more childhood trauma, including
PA, PN, and probably SA. Childhood trauma is partly
responsible for the development of PNES and the poor
mental health of PNES patients. Early parent-child
separation due to parental migration might be a risk
factor for childhood trauma in the Chinese population
and should be addressed in a changing societal con-
text. Proper sex education and social support are par-
ticularly needed in rural areas of China. In summary,
the results of this study highlight the importance of
child protection considering the long-term effects of
childhood trauma.
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