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It has been shown that childhood trauma is associated with an increased risk of prodromal psychotic
symptoms. However, research on the prevalence of prodromal psychotic symptoms among self-
taught examination students and the relationship with childhood trauma remains limited. The aim

of this study was to investigate the prevalence of prodromal psychotic symptoms among self-taught
examination students, explore the impact of childhood trauma on prodromal psychotic symptoms,
and its underlying mechanisms. From January 5 to 18, 2024, a cross-sectional study was conducted

on 670 self-taught examination students in Nantong University through the online survey platform
“Wenjuanxing” (www.wjx.cn). These individuals completed the general information questionnaire,
The childhood trauma questionnaire-Short Form (CTQ-SF), The Prodromal Questionnaire-Brief (PQ-B),
The Depression Anxiety Stress Scale (DASS-21). Data analysis was carried out using SPSS 25.0 and
the PROCESS macro. (1) The prevalence of prodromal psychotic symptoms in self-taught examination
students was 20.6% (138/670); (2) The total effect of childhood emotional abuse and prodromal
psychotic symptoms in self-taught examination students was 2.9859. The mediating effect of anxiety
(effect value: 1.4611), depression (effect value: 0.6201), social support (effect value: - 0.1214), and
health conditions (effect value: 0.1954) in the relationship between childhood emotional abuse and
prodromal psychotic symptoms of self-taught examination students, accounts for 72.18% of the total
effect. Childhood trauma can not only independently predict the risk of prodromal psychotic symptoms
among self-taught examination students, but also predict the risk of prodromal psychotic symptoms
indirectly by affecting anxiety, depression, social support, and health conditions. Targeted measures
should be taken to reduce the prodromal psychotic symptoms in this neglected group of self-taught
examination students.

Keywords Childhood trauma, Prodromal psychotic symptoms, Depression, Anxiety, Self-taught
examination students

Psychotic experiences often involve positive symptoms like delusions and hallucinations!, as well as negative
symptoms such as alogia, blunted affect, anhedonia, and avolition?. These occurrences can also arise in the
general population and subclinical individuals®, with a prevalence of approximately 5% worldwide*. The onset of
psychosis has a rough timeline with a series of stages, starting from the pre-symptomatic risk stage, followed by
prodromal symptoms before psychosis, acute psychotic phase, and finally leading to chronic illness’. Prodromal
psychotic symptoms are described as a period characterized by mental state features, representing the transition
from premorbid functioning to the onset of clear psychotic features®’. Investigations of prodromal psychotic
symptoms have been conducted in studies of the psychosis experience in the general population®.Prodromal
psychotic symptoms seen in the general population usually manifest mildly and possess biological attributes
similar to those found in prevalent mental disorders, encompassing genetic predisposition, brain structure
irregularities, and growth impairments®. Although experiencing psychotic episodes may not always lead to a
clinical diagnosis of psychiatric disorders, they are linked to elevated distress and an increased risk of developing
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psychosis!?. It’s widely recognized that college-aged students are a group particularly prone to experiencing
stress and mental health challenges!!. Two global surveys have shown that 20.3% and 35% of the surveyed
university students have experienced at least one type of mental health disorder!'!2. However, both surveys
overlooked mental disorders or prodromal symptoms of mental illness, which peak in late adolescence and
typically have lasting substantive effects on individuals'®. In the university population, the prevalence of self-
reported “prodromal syndrome” may be as high as 25%'.

Childhood trauma, defined as experiences of intense and distressing events during childhood that overwhelm
a child’s ability to cope, has been linked to long-term negative effects on physical, emotional, and psychological
well-beinng. This includes forms of maltreatment such as emotional abuse, physical abuse, emotional neglect,
physical neglect, and sexual abuse!®. It has been documented that childhood trauma is linked with a variety of
mental health issues in adulthood!”. Research has demonstrated a correlation between childhood trauma and
heightened severity of clinical prodromal psychotic symptoms'®. Moreover, the intensity of both the psychosis
experience and symptoms tends to persist at elevated levels over time!>?, in clinical and subclinical populations,
it is consistently associated with mixed psychopathology over the lifespan®!-23,

The impact of childhood trauma on mental health outcomes, particularly depression, stems from the
complex interplay of biological, psychological, and social factors?*. Adverse experiences during childhood can
disrupt normal brain development, leading to alterations in stress response systems and emotional regulation,
which in turn predispose individuals to depressive symptoms®. Experiencing childhood trauma can elevate
a person’s chances of developing depression by four times?®. In addition, the psychological scars left by
childhood trauma, such as feelings of helplessness, worthlessness, and distorted self-perceptions, contribute to
the vulnerability of college students to depression. Childhood trauma is an important predictor of depression
among college students*”?8. The consequences of childhood trauma can persist into adulthood and negatively
impact an individual’s mental health?®. Moreover, individuals who experienced childhood trauma may struggle
with maintaining relationships®’. Guo et al*! found that individuals with higher levels of childhood trauma
experienced increased levels of anxiety. Various studies have established that there is a significant positive
correlation between childhood trauma and anxiety among college students®>**. In a study involving a community
sample, it was discovered that 27% of adolescents and young adults exhibiting symptoms of anxiety/depression
reported instances of prodromal psychotic symptoms*!. Additionally, the study revealed that approximately
46% of individuals diagnosed with schizophrenia experience moderate to severe symptoms of depression®,
and a significant percentage of people with depression report experiencing prodromal psychotic symptoms at
some point in their lives*, so depression and anxiety may increase the risk of developing prodromal psychotic
symptoms. We hypothesize that depression and anxiety mediate between childhood trauma and prodromal
psychotic symptoms in self-taught examination students.

A birth cohort suggests that adverse experiences in childhood increase the risk of health outcomes because
child maltreatment has harmful and lasting neurobiological effects on the developing brain, and the effects of
this risk of health problems are not influenced by social or long-term changes®. A lot of research has shown
that teens childhood trauma will increase the risk of health-related®*-*°. Physical health problems can also affect
whether college students develop mental symptoms*!. Studies has indicated a link between certain physical
health issues like chronic diseases, neurological disorders, pain, sleep disturbances, and prodromal psychotic
symptoms*?~#4, Childhood maltreatment also reduces social support and leads to the development of prodromal
psychotic symptoms, and social support mediates childhood trauma and prodromal psychotic symptoms*.
In addition, one study showed that social support of college students during COVID-19 mediated the overall
impact of childhood trauma on mental health symptoms*.

From the perspective of developmental psychopathology”’, childhood is crucial for an individual’s physical
and mental development, and childhood trauma can deeply affect the psychological development trajectory. As
the initial variable, childhood trauma like abuse or neglect can cause abnormal development in brain areas related
to emotional regulation and cognitive processing. This makes individuals more likely to experience emotional
dysregulation when facing stress, which first shows as depression and anxiety. Long-term depression and anxiety
impair cognitive functions, affecting how individuals perceive and cope with their surroundings. Meanwhile,
childhood trauma disrupts the social support system*. Trauma-experienced individuals often struggle with
interpersonal communication, leading to a lack of social support*. Without it, they’re more vulnerable under
stress. Moreover, childhood trauma can trigger physical symptoms. Prolonged psychological stress weakens the
immune system, increasing the risk of physical problems like headaches and gastrointestinal discomfort*. These
symptoms add to the psychological burden. Depression, anxiety, lack of social support, and physical symptoms
interact and together lead to the emergence of prodromal symptoms of psychosis. Under long-term adverse
psychological and physical states, an individual’s mental state becomes abnormal, showing symptoms like pre-
experiences of hallucinations, delusions, and abnormal behaviors®’. In summary, taking childhood trauma as the
initial variable, manifested through intermediate variables such as depression, anxiety, lack of social support, and
physical symptoms, ultimately converges to heighten the likelihood of the emergence of prodromal symptoms of
psychosis, highlighting the need for in-depth research and proactive preventive measures.

To enter university, young people in China need to take the annual competitive National College Entrance
Examination (CEE), commonly known as the Gaokao®!. The Gaokao is defined as the most important event in the
lives of Chinese students, as the scores achieved in this examination determine whether one can gain admission
to university>2. However, not all students succeed in gaining direct admission to universities after high school.
Self-taught examination students are individuals of average learning ability who fail in the college entrance
examination and are unable to enter undergraduate courses. After obtaining associate degree, they aim to further
their education to meet societal demands, demonstrating a proactive attitude towards self-improvement. These
students enroll in certain colleges or universities where they can receive assistance in their studies. They adopt a
full-time learning mode, primarily focusing on self-study while receiving guidance from teachers, with the goal
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of obtaining a nationally recognized undergraduate degree within a 2-year period. Numerous studies in China
have already shown the significance of focusing on this group’s mental health. For example, Lin*> found that the
detection rate of psychological problems among self-taught students was 16.08%. Another study by He Hong>*
indicated that the mental health problems of adult education self-taught students in Chongqing were more
prevalent than the national norm. These studies highlight the existing mental health issues within this group,
which are worthy of further in-depth exploration. Self-taught examination students constitute a distinct cohort.
Based on the Stress-Vulnerability Model®”, individuals with pre-existing vulnerabilities, especially those with a
history of childhood trauma, are at an elevated risk of developing mental health problems under such long-term
stress. Furthermore, self-taught examination students are an understudied and vulnerable group. Despite their
unwavering commitment to academic success, their mental health requirements have been largely neglected.
Currently, research on this group remains in its nascent stage. However, studying them holds substantial
significance for the development of targeted mental health support mechanisms and for informing relevant
policies.

While previous research has found a strong relationship between childhood trauma and prodromal psychotic
symptoms, the potential mechanisms through which childhood trauma influences prodromal psychotic
symptoms in self-taught examination students remain unclear. Therefore, this study aims to: (1) investigate
the prevalence of prodromal psychotic symptoms in Chinese self-taught examination students, (2) propose
the following hypothesis: anxiety, depression, physical conditions, and social support act as mediators in the
influence of childhood trauma on prodromal psychotic symptoms. The research hypothesis model was shown
in Fig. 1. The research findings can inform the development of targeted mental health interventions, helping to
improve their mental health and strengthen the alternative education system in China.

Materials and methods

Participants

Jiangsu Province is the demonstration province of self-study examination in China, and Nantong University is
the representative city of self-taught examination in Jiangsu, so the self-taught examination students of Nantong
University are representative. From January 5 to 18, 2024, an online questionnaire survey was conducted at
Nantong University in Nantong City, China using an online application (Wenjuanxing). Before administering
the survey, we shared the survey link with faculty members, graduate students, and undergraduate students for a
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Fig. 1. Hypothetical model of this study. “CTQ-SF” is the abbreviation for “Childhood Trauma
Questionnaire—Short Form,” which represents childhood trauma.
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trial run and sought their input on the survey content and design. Following several revisions, the counselors sent
the link and QR code to class leaders for students to complete the questionnaire autonomously. The questionnaire
is filled out in class, and class leaders for students use uniform guidelines to guide students to fill out the
questionnaire. In order to ensure the quality of the questionnaire, the questionnaire is completed as part of the
course assessment. Prior to completing the questionnaire, all students were informed of the principles including
the purpose of the study, voluntary participation, confidentiality, duration of the study, and data retention. All
participants were self-taught examination students. Incomplete or obviously problematic questionnaires were
excluded. A total of 685 students completed the survey, with 670 valid responses, representing an effective rate
of 97.8%. Informed consent was obtained from all participants.

All participants were notified of their right to withdraw from the study at any point. Consent was obtained
from all participants involved in this study. The procedures followed in this study adhere to the ethical standards
established by pertinent national and institutional committees and align with the principles of the Helsinki
Declaration. This study was approved by the Ethics Committee of The Sixth People’s Hospital of Nantong
(NTLYLL2023016).

Measurement

General information questionnaire

Based on the research objectives and interviews with counselors and self-taught examination students, a general
information questionnaire was designed. The survey was structured into two parts: the first part collected
demographic data including gender, age, residence, monthly living expenses, only child, and personality; the
second part focused on relevant academic and daily life information, such as major, work experience, grade,
academic performance, weekly exercise frequency, physical conditions, number of friends, current relationship
status, future planning, social support. Physical conditions were classified as healthy, general, or poor. Loneliness
refers to the degree of isolation that self-taught examination students feel in their studies and daily life, including
the sense of being alone when facing academic challenges and the lack of emotional support in their educational
journey. Self-abasement specifically denotes the sense of inferiority that these students experience due to their
self-taught status. Ratings were given on a scale from 1 to 10, with 1 indicating “none” and 10 indicating “very
high?” Social support is measured on a scale of 1-10, reflecting perceived support from family, school, friends,
and significant others, with higher scores indicating less perceived social support.

The prodromal questionnaire-brief (PQ-B)

The PQ-B® is a 21-item self-report questionnaire designed to evaluate prodromal psychotic symptoms.
Respondents use a “yes” or “no” format to indicate whether each symptom is present. The total score corresponds
to the count of “yes” responses. If a symptom is affirmed, respondents are prompted to assess the level of distress
it causes using a five-point Likert scale, from “strongly disagree” to “strongly agree”, in response to the question
"When this occurs, I feel scared, worried, or it causes problems for me." The distress score is derived from the
sum of Likert scale ratings for each item in the PQ-B. The total score, ranging from 0 to 105, is calculated by
adding up the scores for each item. The Chinese version of PQ-B has a Cronbach’s alpha of 0.897%”. Wu et al.>’
proposed cutoft scores of 7 and 24 for the total score and distress score of the Chinese version of the PQ-B,
respectively.

The childhood trauma questionnaire-short form (CTQ-SF)

The CTQ-SF questionnaire comprises 28 items assessing the intensity of five categories of childhood trauma:
emotional abuse (EA), emotional neglect (EN), physical abuse (PA), physical neglect (PN), and sexual abuse
(SA). It is utilized to recognize instances of abuse or neglect experienced during childhood®®. Each question is
rated on a five-point Likert scale and the total score reflects the overall traumatic experiences during childhood.
If any of the five sub-scales reach a specific threshold (EA 213, EN>15, PA>10, PN 2 10, or SA 28), individual
is considered to have childhood trauma. The Chinese version of the short-form CTQ-SF has been extensively
employed and shown strong validity and reliability in diverse population groups®.

The depression anxiety stress scale (DASS-21)

DASS-21 is a self-administered questionnaire designed to assess negative emotions through three subscales,
each comprising 7 items: depression, anxiety, and stress®. Participants provide ratings using a 4-point Likert
scale, ranging from 0 (not applicable to me at all) to 3 (very applicable to me most of the time), with higher scores
indicating increased frequency of negative experiences within the previous week. Subscale scores are calculated
by summing the responses to the individual items within each subscale. The total score of the three dimensions is
multiplied by 2. The standard decibels for the evaluation of the three dimensions are the total score of stress > 14,
the total score of anxiety > 7, and the total score of depression>9. DASS-21 has been utilized in evaluating the
mental well-being of individuals in China®’.

Statistical analyses

Descriptive statistics, including means, standard deviations, and composition ratios, were employed to analyze
general characteristics. Student’s t-test and one-way analysis of variance were used to examine variations among
demographic groups. Pearson linear correlation analysis was utilized to analyze the relationship between
quantitative data, while Spearman rank correlation analysis was used to analyze the correlation between
rank data. The impact of each scale on psychological symptom scores was analyzed using multiple stepwise
linear regression analysis. The relationships between variables were explored using parallel mediation models.
Bootstrap method (5000 times) was used to test the mediation effects and provide a 95% confidence interval
(CI). Statistical analysis was conducted using SPSS (version 25.0, IBM Corp) and SPSS PROCESS macro (version
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4.1). All graphs were generated using R version 3.6.2. The significance level for all statistical analyses was set at
P<0.05 (two-tailed) to control for Type I errors.

Results

Demographic characteristics

The final analysis included a total of 670 self-taught examination students. The mean age between 18 and
30 years old was 21.10 + 1.44, with 233 males (34.8%) and 437 females (65.2%). There were statistically significant
differences in personality (P=0.001), physical conditions (P <0.001), mental state (P<0.001), and non-suicidal
self-injury (P<0.001). The details were shown in Table 1.

As shown in Table 2, 138 self-taught examination students (20.6%) presented with prodromal psychotic
symptoms. In addition, the incidence rates of EA, PA, SA, EN, and PN were 3.1% (21 cases), 4.6% (31 cases),
5.8% (39 cases), 26.9% (180 cases), and 26.7% (179 cases), respectively. 8.1% (54 cases) had stress, 24.2% (162
cases) had anxiety, and 20.9% (140 cases) had depression.

Correlation analysis of variables

The pearson correlation between PQ-B and continuous variables was shown in Table 3. PQ-B is associated with
stress (r=0.632, P<0.001), anxiety (r=0.696, P<0.001), depression (r=0.659, P<0.001), DASS-21 (r=0.693,
P<0.001), EA (r=0.473, P<0.001), PA (r=0.317, P<0.001), SA (r=0.227, P<0.001), EN (r=0.151, P<0.001),
PN (r=0.236, P<0.001), CTQ-SF (r=0.344, P<0.001) were correlated. Among the correlations between CTQ-
SE and PQ-B, the EA dimension of CTQ-SF was the most closely related to PQ-B (r=0.473, P<0.001).

The spearman correlation between PQ-B and continuous variables was shown in Table 4. PQ-B is associated
with academic performance (r=0.086, P<0.05), weekly exercise (r=-0.093, P<0.05), physical conditions
(r=0.312, P<0.001), self-abasement (r=0.277, P<0.001), loneliness (r=0.340, P<0.001), social support
(r=-0.242, P<0.001) were correlated.

Results of multiple stepwise linear regression analysis on PQ-B

The variables that are meaningful for single factor analysis with PQ-B are included in the multiple linear
regression model, as shown in Table 5, anxiety (95% CI 0.868-1.130, P<0.001), EA (95% CI 0.434-1.228,
P<0.001), physical conditions (95% CI: 1.620-4.894, P<0.001), depression (95% CI 0.184-0.656, P=0.001),
and social support (95% CI —1.394- —0.156, P=0.014) were statistically significant. In the childhood trauma
questionnaire, only the emotional abuse dimension entered the multiple stepwise linear regression model.
This suggests that, in our dataset, EA has a unique and significant impact on prodromal psychotic symptoms,
independent of other types of childhood trauma. The absence of multicollinearity in our model is confirmed by
Variance Inflation Factor (VIF) values all being less than 5, indicating that each predictor variable is sufficiently
independent and not unduly influenced by others in the model®2.

Mediation analyses

In mediation models, the R? value reflects the proportion of variance in the outcome variable (PQ-B scores)
explained by the model. The range of R? values is from 0 to 1, with higher values indicating a stronger
explanatory power of the model for the data®. In accordance with our initial mediation hypothesis model,
we included variables that were significant for multiple stepwise linear regression analysis. In the Childhood
Trauma Questionnaire, only the emotional abuse (EA) dimension entered the multiple stepwise linear regression
model. Moreover, the EA model demonstrated the highest explanatory power, with an R? value of 0.528, which
indicates that it better explains the variance in prodromal psychotic symptoms compared to other dimensions of
childhood trauma. Therefore, we refined our model by using EA as the X variable and psychiatric symptoms as
the Y variable, which allows for a more accurate representation of the relationship between childhood trauma and
psychiatric symptoms. The constructed model is shown in Fig. 2. In mediation analysis, the effect value measures
the strength and direction of the relationship between variables, with three key types: the total effect (overall
impact of the independent variable on the dependent variable without considering the mediator), the direct effect
(impact when holding the mediator constant), and the indirect effect (impact through the mediator). A positive
effect value indicates a positive relationship, while a negative value indicates a negative relationship. A significant
indirect effect, regardless of its sign, demonstrates that the mediator influences the relationship between the
independent and dependent variables®’. As shown in Table 6, the total effect of emotional abuse to PQ-B was
2.9859 (B=0.2151, 95% CI 2.5637-3.4082), and the direct effect was 0.8307 (p=0.2151, 95% CI 0.4337-1.2277),
the indirect effect was 2.1552 (=0.3049, 95% CI 1.6051-2.7844), the indirect effect accounted for 72.18%. In
the four indirect effects, Emotional abuse > Anxiety > Prodromal psychotic symptoms was 1.4611 (=0.2880,
95% CI 0.9329-2.0671), accounting for 43.98% of the total effect. Emotional abuse > Depression > Prodromal
psychotic symptoms was 0.6201(3=0.2338, 95% CI 0.1846-1.1134), accounting for 18.67% of the total effect.
Emotional abuse > Social Support > Prodromal psychotic symptoms was —0.1214 ($ =0.0503, 95% CI —0.2278 to
—0.0264) accounted for 3.65% of the total effect. Emotional abuse > Physical conditions->Prodromal psychotic
symptoms was 0.1954(f=0.0798, 95% CI 0.0586-0.3721) accounted for 5.88% of the total effect.

Discussion

The results of this study showed that the incidence of prodromal psychotic symptoms among self-taught
examination students was 20.6% (138/670). This incidence rate is lower than that reported in other studies on
college students, where the incidence of prodromal psychotic symptoms was found to be 28%%. This may be
because self-taught examination students are usually adult individuals with certain work experience or social
experience, which may give them stronger psychological coping abilities when facing challenges. In addition,
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Variables Total students (n=670) | Mean+SD | F/t P
<22 445(66.4%) 5.75+£13.08

Age 1.368 0.172
>22 225(33.6%) 7.32+15.79
Male 233 (34.8%) 6.59+15.45

Gender 0.425 | 0.671
Female 437 (65.2%) 6.11+13.26
Art 172(25.7%) 8.28+16.75
Language 75(11.2%) 4.41£8.32

Major 2.095 0.100
Economics 236(35.2%) 521+12.82
Computer 187(27.9%) 6.52+14.51
Yes 370(55.2%) 6.54+14.06

Work experience 0.535 | 0.593
No 300(44.8%) 5.95+14.05
Excellent 168(25.1%) 5.04+12.65
Good 356(53.1%) 591+13.52

Academic performance 1.863 | 0.135
Medium 139(20.7%) 8.58+16.79
Poor 7(1.1%) 9.14+£9.75
Freshman 322(48.1%) 5.79+13.93

Grade 0.858 0.391
Sophomore 348(51.9%) 6.72+14.17
Urban 272(40.6%) 6.18+14.60

Residence Towns 191(28.5%) 6.71+13.20 | 0.139 0.870
Rural 207(30.9%) 6.00+14.14
0-1000 145(21.7%) 6.19+13.65
1001-1500 244(36.4%) 7.65+15.78

Monthly living expenses 1.534 | 0.204
1501-2000 187(27.9%) 550+13.25
>2000 94(14.0%) 4.39+£10.97
Yes 403(60.1%) 6.06+13.75

Only child 0.479 0.632
No 267(39.9%) 6.60+14.52
Yes 74(11.0%) 5.64+14.68

Single-parent family 0.416 | 0.678
No 596(89.0%) 6.36+13.98
Introverted 357(53.3%) 7.91+15.61

Personality 3.232 | 0.001
Extroverted 313(46.7%) 4.42+11.79
0 178(26.6%) 8.16+15.44

Weekly exercise frequency | 1-3 385(57.4%) 5.57+12.90 | 2.196 | 0.112
>3 107(16.0%) 5.69+15.40
Healthy 528(78.8%) 4.14+11.31

Physical condition General 126(18.8%) 12.95+18.53 | 37.143 | <0.001
Poor 16(2.4%) 24.31+23.80
0 11(1.6%) 8.55+12.10
1-3 210(31.4%) 7.89+15.55

Number of friends 1.788 | 0.148
4-6 170(25.4%) 6.24+13.27
26 279(41.6%) 5.00+13.32
Single 521(77.8%) 6.72+14.84

Emotional status 1.543 | 0.123
Romance 149(22.2%) 4.71+10.75
Education 130(19.4%) 5.65+13.16

Future planning Employment 453(67.6%) 6.58+14.12 | 0337 | 0.714
Entrepreneurship | 87(13.0%) 5.61+15.05
Have 158(23.6%) 16.24+20.13

Negative emotion 11.086 | <0.001
None 512(76.4%) 3.20+£9.69
Yes 13(1.9%) 23.69+24.86

Non-suicidal self-injury 4.580 | <0.001
No 657(98.1%) 5.93+13.56

Table 1. Socio-demographic characteristics of participants (N =670). Mean + SD indicates the mean
value + standard deviation of the scores for prodromal psychotic symptoms within different subgroups of
participants.
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Variables Total students (n=670) | Mean+SD | Min | Max

<7 |532(79.4%)
PQ-B 6.28+£14.05 | 0 91
>7 | 138(20.6%)

<14 | 616(91.9%)
Stress 559+6.70 |0 40
>14 54(8.1%)

Anxiet <7 | 508(75.8%) 443+581 |0 36
nxie! . o
Y >7 | 162(24.2%)

<9 | 530(79.1%)
Depression 4.68+6.28 |0 36
>9 | 140(20.9%)
<13 | 649(96.9%)
EA 6.32+2.23 |5 21
213 | 21(3.1%)

<10 | 639(95.4%)
PA 5.62+1.96 |5 24
210 | 31(4.6%)

<8 |631(94.2%)
SA 541+1.61 |5 19
>8 39(5.8%)
<15 | 490(73.1%
>15 | 180(26.9%
<10 | 491(73.3%

210 | 179(26.7%

EN 11.64+5.29

%]

25

PN 7.92+£2.96 |5 21

)
)
)
)

Table 2. The score of each variable and the proportion of the population. PQ-B the prodromal questionnaire-
brief, EA emotional abuse, PA physical abuse, SA sexual abuse, EN emotional neglect, PN physical neglect.
Mean + SD indicates the mean value + standard deviation of the total scores and subscale scores from the
various scales used in the study.

Variables | PQ-B | Stress | Anxiety | Depression | DASS-21 | EA PA SA EN PN CTQ-SF
PQ-B 1
Stress 0.632** | 1

Anxiety 0.696** | 0.878** | 1

Depression | 0.659** | 0.855** | 0.855** |1

DASS-21 0.693** | 0.959** | 0.952** | 0.948** 1

EA 0.473** | 0.447** | 0.503** | 0.524** 0.514** 1

PA 0.317 | 0.271** | 0.337** | 0.357** 0.336** 0.720* | 1

SA 0.227** | 0.193** | 0.244** | 0.254** 0.240** 0.548** | 0.567** | 1

EN 0.151** | 0.151** | 0.145** | 0.189** 0.170** 0.282** | 0.198** | 0.156** | 1

PN 0.236** | 0.203** | 0.243** | 0.261** 0.247** 0.374** | 0.333** | 0.322** | 0.604** | 1
CTQ-SF 0.344** | 0.315** | 0.355** | 0.393** 0.371** 0.691** | 0.632** | 0.555** | 0.810** | 0.792** | 1

Table 3. Pearson correlation analysis results of major variables (N =670). PQ-B the prodromal questionnaire-
brief, DASS-21 the depression anxiety stress scale, CTQ-SF the childhood trauma questionnaire, EA emotional
abuse, PA physical abuse, SA sexual abuse, EN emotional neglect, PN physical neglect. *P <0.05 **P<0.001.

Variables PQ-B Academic performance | weekly exercise | Physical condition | Self-abasement | Loneliness | Social support
PQ-B 1

Academic performance | 0.086* 1

Weekly exercise —0.093* | —0.145%* 1

Physical condition 0.312** 0.141** —0.232%* 1

Self-abasement 0.277** | 0.036 —-0.087* 0.191** 1

Loneliness 0.340** 0.092* —-0.056 0.216** 0.557** 1

Social support —0.242** | —0.124** 0.177** -0.171** —-0.185** —0.264** 1

Table 4. Spearman correlation analysis results of major variables (N =670). PQ-B the prodromal
questionnaire-brief. *P<0.05 **P < 0.001.
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(Constant) —7.685 | 1.541 -10.711 | =4.659 | <0.001

Anxiety 1.114 | 0.125 0.460 0.868 1.360 | <0.001 | 3.781
EA 0.831 | 0.202 0.132 0.434 1.228 | <0.001 | 1.445
Physical condition 3.257 | 0.834 0.111 1.620 | 4.894 | <0.001 | 1.131
Depression 0.420 | 0.120 0.188 0.184 | 0.656 0.001 | 4.073
Social support -0.775 | 0.315 | -0.071 | —1.394 | -0.156 0.014 | 1.166

Table 5. Results of multiple linear regression analysis on prodromal psychotic symptoms (N=670). EA
emotional abuse, $*: Standardized Coefficients.

Depression

Anxiety

Emotional 0.8307**
Abuse

Physical
Conditions

Social
Support

Fig. 2. The mediating role of depression, anxiety, social support, and physical conditions between childhood
emotional abuse and prodromal psychotic symptoms. ***P <0.001, *P<0.05.

Total effect 2.9859 | 0.2151 2.5637 3.4082 -
Direct effect 0.8307 | 0.2022 0.4337 1.2277 -

Total indirect effect 2.1552 | 0.3049 1.6051 2.7844 72.18%
Emotional abuse > Anxiety - Psychotic symptoms 1.4611 | 0.2880 0.9329 2.0671 43.98%
Emotional abuse > Depression - Psychotic symptoms 0.6201 | 0.2338 0.1846 1.1134 18.67%
Emotional abuse > Social Support-> Psychotic symptoms -0.1214 | 0.0503 -0.2278 | -0.0264 3.65%
Emotional abuse - Physical condition > Psychotic symptoms | 0.1954 | 0.0798 0.0586 0.3721 5.88%

Table 6. Decomposition of total effect, direct effect and mediating effect (n=670).
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self-taught examination students require strong self-discipline and self-management skills, indicating that they
may possess better psychological stability and resilience.

Our results show that emotional abuse in childhood can directly predict prodromal psychotic symptoms,
which is consistent with previous findings'®. Adversities in childhood are associated with a decrease in the
volume of the hippocampus®®. Childhood adversities in psychiatric patients have been linked to a blunted
response in the HPA axis®’. Hypervigilance, an abnormal state of heightened alertness resulting from trauma
or severe stress, is characterized by increased levels of stress hormones like adrenaline and cortisol, as well as
alterations in the quantity or responsiveness of stress hormone receptors®. These changes may contribute to
long-term dysregulation of the stress response system and increased vulnerability to mental health disorders®7°.
The brain becomes sensitive to threats after experiencing trauma. When faced with a new source of stress, the
body “remembers” past events and reacts excessively’!. The neurodevelopmental model resulting from trauma
delineates a neurobiological pathway connecting early trauma to negative symptoms via hypervigilance and the
biological stress system’>73. All these factors and behaviors are considered potential symptoms of mental illness.

Childhood emotional abuse can also indirectly predict prodromal psychotic symptoms through anxiety.
Childhood emotional abuse not only has a direct negative impact on individuals but can also exacerbate the
development of prodromal psychotic symptoms through the triggering of persistent psychological stress
responses, such as anxiety’*. Specifically, anxiety may act as a mechanism through which early negative emotional
experiences affect the formation and development of later psychopathology’®. This impact is particularly
pronounced in the specific group of self-studying students. Due to the pressures of study and employment faced
by self-studying students, they may be more susceptible to experiencing anxiety provoked by early emotional
abuse’®, which in turn affects their prodromal psychotic symptoms. Given that self-taught examination students
often need to study independently without the support of a traditional educational environment, this mode of
learning may exacerbate their feelings of loneliness, thus exacerbating the mental health problems caused by
emotional abuse in childhood™. Therefore, understanding the complex relationship between emotional abuse
and mental health issues within this specific group is crucial for developing targeted psychological interventions””.
Some self-taught exam candidates may experience emotional abuse in their childhood, such as family conflicts
and strained parent-child relationships, which can lead to the emergence of anxiety’*. Under China’s educational
system, self-taught exam candidates face enormous academic pressure and societal expectations for their future
success, which can exacerbate anxiety, especially in the context of childhood emotional abuse. This anxiety may
serve as a catalyzing factor for the onset of early mental health symptoms’, exacerbating potential mental health
issues in self-taught exam candidates.

Childhood emotional abuse can also indirectly predict prodromal psychotic symptoms through depression.
When children encounter persistent emotional abuse, they might internalize negative messages about themselves
and the world. Such negative cognitions can lay the groundwork for depressive thought patterns, characterized
by persistent sadness, feelings of worthlessness, and a distorted view of self and others”®. The learned helplessness
that can emerge from this abuse often leads to a sense of a lack of control over one’s life, further contributing to
depressive symptoms. Childhood trauma is associated with a 2-3 times increased risk of depression, and more
than half of anxiety and depression cases worldwide may report experiences of childhood trauma’®. The depressive
state disrupts normal coping mechanisms and impairs the ability to manage life stressors effectively®’. For self-
taught examination students, the challenges of processing and overcoming the emotional scars left by childhood
abuse are magnified if they lack a supportive and nurturing environment typically provided by educational
institutions. The absence of such support can lead to increased feelings of isolation and helplessness, which
intensify the symptoms of depression®!. Consequently, without adequate intervention, the cycle of depression
and related prodromal psychotic symptoms can persist and profoundly affect the psychological well-being
of these individuals®2. Experiences of emotional abuse during childhood can potentially result in permanent
biological changes in the brain, which are closely linked to the development of depression and other psychiatric
conditions®>34. Moreover, from the perspective of the biopsychosocial model, these early negative experiences
can affect the way individuals process cognition, making them more prone to developing negative self-concepts
and worldviews, thereby increasing the risk of depression®>. Among self-taught examination students, this
impact may be particularly pronounced due to the lack of social and emotional support traditionally offered by
educational support systems. The absence of a supportive social network and stress management mechanisms
might make it more challenging for these individuals to cope with the psychological trauma associated with early
emotional abuse, thereby facilitating the development of depressive symptoms.

Childhood emotional abuse can indirectly predict prodromal psychotic symptoms through its impact on
perceived social support. Self-taught examination students who experienced emotional abuse in childhood often
report lower levels of perceived social support in adulthood, which is associated with an increase in prepsychotic
symptoms. This relationship can be explained by several mechanisms. First, emotional abuse impairs
interpersonal functioning, leading to difficulties in forming and maintaining supportive relationships®®%7.
Second, negative self-perceptions stemming from emotional abuse, such as feelings of unworthiness, hinder
individuals from seeking or accepting social support®®#. Third, chronic stress from emotional abuse dysregulates
the stress response system, further exacerbating social isolation®’. Lower social support, in turn, increases stress
sensitivity and vulnerability to prodromal psychotic symptoms, such as attenuated hallucinations and cognitive
disturbances”'~**. These findings highlight the importance of addressing social support deficits in interventions
aimed at mitigating the mental health risks associated with childhood emotional abuse, particularly among
vulnerable populations like self-taught examination students.

Childhood emotional abuse can also indirectly predict prodromal psychotic symptoms through physical
conditions. Research has established a strong association between physical health and mental health®%.
Physical health issues such as chronic pain, fatigue, and sleep disturbances have been shown to be intertwined
with mental health conditions®®. Therefore, the impact of childhood emotional abuse on physical health may
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serve as an early indicator of potential mental health implications among self-taught examination students.
The biopsychosocial model is a widely used theoretical framework that explains the influences of biological,
psychological, and social factors on health and disease?”. Childhood emotional abuse may disrupt biological
systems such as the neuroendocrine and immune systems, contributing to physical health challenges and
increasing the vulnerability to mental health issues®®. The model underscores the importance of considering
the holistic well-being of individuals, particularly those with a history of childhood adversity. Childhood
emotional abuse can trigger chronic stress responses and psychological trauma, leading to dysregulated stress
response system . These psychophysiological changes may impact both physical health indicators and mental
health symptoms, creating a complex interplay between stress, trauma, and overall well-being among self-
taught examination students. Understanding the links between childhood emotional abuse, physical health
indicators, and prodromal psychotic symptoms in self-taught examination students highlights the importance
of early intervention and comprehensive support strategies. Combining physical health assessments, screening
for prodromal psychotic symptoms, and targeted interventions can help to predict and mitigate mental health
challenges early, while also addressing the physical health needs of this vulnerable population.

There are some limitations in this study. First, data collection was predominantly sourced from a single
university in China. This restricted sampling frame significantly constrains the representativeness of our
sample. Self-taught examination students from diverse educational backgrounds, geographical regions, and
age demographics are likely to have distinct experiences and characteristics. Second, the cross-sectional design
employed in this study has inherent limitations when it comes to establishing causal relationships. A longitudinal
study design would be essential to understand how these factors evolve and interact over the lifespan, providing
a more accurate understanding of the underlying causal mechanisms. Third, there may be other factors, such as
coping ability, that we did not include in this study but that could influence mental symptoms and thus affect our
findings. Further exploration of these factors will be conducted in subsequent studies. Fourth, the interactions
among the four hypothesized pathways from childhood trauma to prodromal psychotic symptoms have not
been fully explored. For example, it remains unclear how depression and anxiety interact with each other and
jointly contribute to the outcome, which undermines the comprehensiveness of the analysis. Fifth, the absence
of a control group is a significant limitation. Including a control group, such as a sample of traditional university
students, would have allowed for a more robust comparison and provided a clearer understanding of the unique
impact of self-taught examination status on the prevalence of prodromal psychotic symptoms. Future research
should consider including a control group to better understand the unique impact of self-taught examination
status on the prevalence of prodromal psychotic symptoms. This would help in isolating the specific factors
associated with self-taught examination students and provide a more robust comparison.

Conclusion

In conclusion, childhood trauma not only directly impacts the prodromal psychotic symptoms of self-taught
examination students but can also indirectly affect prodromal psychotic symptoms through depression, anxiety,
social support, and physical health. Preventing childhood trauma, reducing negative emotions such as depression
and anxiety, enhancing social support, and maintaining physical health can reduce the occurrence of prodromal
psychotic symptoms, providing theoretical and practical basis for the prevention and intervention of prodromal
psychotic symptoms in self-taught examination students.
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