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ABSTRACT

Psychosis has increasingly become a social problem, emphasizing the need to understand the relationship between mental
disorders and personality. This study aimed to investigate the relationship between mental disorders and personality among
psychiatric outpatients based on real-world data. Symptom Checklist 90 (SCL-90) and Eysenck Personality Questionnaire
(EPQ) were used to evaluate the personality and psychopathological symptoms of patients (n = 8409) in the Psychiatric
Outpatient Department at Nanjing Drum Tower Hospital. t-test was used to compare scores between patients and national
norms. Pearson’s correlation coefficient and path analysis were used to explore the relationship between mental health status
and personality. The correlation coefficient between the neuroticism (N) score and each factor score of the SCL-90 test, as well
as the correlation between psychoticism (P) and hostility and paranoia, exceeded 0.4. Path analysis revealed that the
standardized path coefficients of N score and SCL-90 were all higher than 0.4. In addition, the standardized path coefficient of
hostility and paranoia on P score were 0.313 and 0.280, respectively. Interpersonal sensitivity, depression and obsessive-
compulsive symptoms were affected by extraversion (E) score, with standardized path coefficients of −0.149, −0.138, and
−0.105, respectively. The path analysis also showed the direct and indirect effects of age, gender, education, and marital status
on SCL-90. Patients characterized as melancholic had higher scores in all factors of SCL-90. In conclusion, mental health was
related to personality traits of neuroticism, psychoticism and introversion.
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Introduction

Mental disorder is a significant contributor to the global
burden of disease [1,2]. With population growth and aging,
the focus of public health concerns has shifted from
communicable diseases to non-communicable diseases. This
shift has further increased the disease burden of mental
disorders, especially in middle-income countries [3].
According to the American Psychiatric Association’s
Diagnostic and Statistical Manual of Mental Illness (DSM-5),
mental disorder is defined as a syndrome characterized by

significant impairment of personal cognitive functioning,
emotional regulation or behavior, which reflects the potential
mental disorder in psychological, biological and
developmental processes [4]. In 2019, the China Mental
Health Study published the results of a cross-sectional
survey on the prevalence of mental illnesses in 157
nationally representative population disease monitoring
stations across 31 provinces. The study revealed an
increasing trend in the prevalence of mental disorders,
confirming the severity of the disease burden [5]. Based on
the reported data, severe depression and anxiety disorder
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have emerged as the most common mental diseases in
China [6].

Personality is a relatively stable cognitive and behavioral
characteristic among individuals, which is considered to be a
bridge between disease and normal social function and has a
significant impact on mental health [7]. Personality stability
is the result of the interaction between individuals and their
environment [8] and it has the cumulative continuity
principle of personality development [9]. This principle
reflects the outcome of personality development and
maturity over time. Personality is believed to influence
social functioning, the occurrence of common mental
disorders, and the course and remission of
psychopathological syndromes [10]. Therefore, early
characterization of personality could potentially help
identify people who are more susceptible to severe mental
disorders [11]. Increased neuroticism and depressive coping
style as well as reduced self-esteem and mastery collectively
denoted as personality deviance were considered to be
significantly related to the ongoing expression of
vulnerability for depression. The change in the severity of
depressive symptoms and the severity of personality
deviance is synchronous [12]. Specific consideration of
personality is important when providing and distributing
mental health services.

Symptom Checklist-90 (SCL-90) and Eysenck
Personality Questionnaire (EPQ) are widely used in
psychiatry to evaluate the symptoms of mental disorders
and personality traits, respectively, and they have strong
reliability and validity [13–15]. Some scholars have
conducted SCL-90 and EPQ tests for psychiatric patients to
investigate the characteristics of patients with various
symptoms. A study from a public psychiatric hospital in
Mexico found that psychiatry residents exhibited more
frequent or severe interpersonal sensitivity, depression,
obsessive-compulsive, and somatic worries compared to the
general Mexican population [16]. Recently, Chen et al. [17]
used a 30-day timely return visit rate was used to investigate
psychiatric outpatients and found showed that patients with
high scores on SCL-90 phobic anxiety and EPQ
psychoticism had poor initial adherence.

Traditional studies of the relationship between EPQ and
SCL-90 included Pearson correlation analysis [18] and partial
correlation analysis [19]. However, these methods have less
research on the relationship between SCL-90 and EPQ scale
items. Path analysis can deal with the relationship between
complex variables, and can show advantages when the
number of variables is large and the correlation between
variables is complex. It allows researchers not only to
examine the direct impact of a predictor on a dependent
variable but also to observe other types of relationships,
including indirect effects [20]. Chen et al. [21] used Path
analysis to investigate the relationship between EPQ and
total mean score of SCL90 among parents of burn
hospitalized children. They found that the most influential
factors on the total score were the P-dimension score and
the age of the child. İnak et al. [22] used a structural
equation model to investigate the impact of the 10-items.
Personality Inventory on SCL-90-R scores and the impact of
SCL-90-R on nonverbal immediate behavior to examine the

relationships between Big Five personality traits,
psychopathology, and nonverbal immediacy behaviors.

In this study, the personality characteristics and mental
disorders of outpatients in the Psychiatry Department in
Drum Tower of Nanjing Hospital, Nanjing University
Medical School, were investigated using the SCL-90 and
EPQ. Correlation analysis was used to explore the
relationship between personality and mental disorders. Path
analysis was used to explore the relationship between SCL-
90 items and EPQ dimensions, including direct and indirect
effects of variables. This study aimed to provide
personalized prevention for mental disorders of different
personality groups, as well as early detection and treatment
of mental disorders.

Materials and Methods

Study participants
This retrospective study was based on real-world data from
Nanjing Drum Tower Hospital, Nanjing University Medical
School. The participants were first-visit outpatients between
June 2014 and May 2019, regardless of age and gender. The
patients’ chief complaints included symptoms of insomnia,
anxiety, depression, compulsion, panic attack, and social
phobia, as well as physical symptoms that were not
abnormal during the examination, such as headache, back
pain, palpitation, chest tightness, nausea, abdominal
distension, fatigue and other symptoms. EPQ and SCL-90
were tested simultaneously. Data such as age, gender,
marital status and education were obtained from the
medical records. This study was approved by the ethics
committee of Nanjing Drum Tower Hospital (approval no.
2021-096-01).

Evaluation tools
SCL-90, a psychiatric self-report list, is the most widely used
outpatient examination scale for mental disorders and other
mental diseases in worldwide, with high reliability and
validity [23,24]. From the aspects of personal feelings,
emotions, thinking, consciousness, behavior, living habits,
interpersonal relationship, diet and sleep, the SCL-90 can
assess and evaluate whether a person may have some mental
disorder related to psychological symptoms and their
severity. SCL-90 has a comprehensive description of the
psychological symptoms of psychosis as well as the capacity
to observe and distinguish the specific mental symptoms. It
has been proven to be a vital and effective tool in the
identification of primary health care and psychiatric
symptoms, measurement and analysis of the overall
psychological distress of subjects, detection of changes and
reflection of symptom characteristics and comparison of
intervention effects in mental and neuropsychiatric diseases
[25].

SCL-90 contains 10 self-assessment dimensions and 90
self-report items [26]. The 10 self-assessment factors are
somatization, obsessive-compulsive symptoms, interpersonal
sensitivity, depression, anxiety, hostility, terror, paranoia,
psychoticism and others. Each self-report item is scored on
a scale of 1–5. SCL-90 assesses the mental health status of
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the subjects based on the total symptom score index and factor
score. The more severe the frequency and intensity of the
symptoms corresponding to the factor, the higher the score
of some factors. The national norm of SCL-90 was obtained
from the survey of healthy populations in 13 regions in
China (n = 1338) [27].

EPQ is a self-assessment scale developed by well-known
psychologist Eysenck et al. [28]. The questionnaire consists of
four dimensions: extraversion (E), neuroticism (N), psycho-
ticism (P), and lying (L). According to Eysenck’s theory,
extraversion is characterized by good communication, a
desire for stimulation and adventure, and being easy to be
impulsive; neuroticism is characterized by a high degree of
negative effects, such as depression and anxiety; and
psychoticism is independent of neuroticism and has the
characteristics of stubbornness, which are manifested as
loneliness, difficulty in adapting to the external environment
and strong aggression [29].

The revised EPQ questionnaire contains 88 items, all of
which are answered with “yes” and “no”. The national norm
of EPQ was obtained from a survey conducted including 13
provinces in 6 regions of China (n = 2517). The original
EPQ score were converted to standard score (T-scores)
based on the national norm score grouped by age and
gender [14].

T ¼ 50þ 10

� Original score�Mean score of corresponding group
Standard deviation of corresponding group

If the standard score is between 43.3 and 56.7, the
personality characteristics of this dimension are of
intermediate type. The standard score of tendency type is
between 38.5 and 43.3 or 56.7 and 61.5. The standard score
of the typical type is less than 38.5 or greater than 61.5.

In the EPQ questionnaire survey, we use a standard score
of 50 as the boundary. A higher score on the E dimension
indicates a more significant tendency towards extroversion,
while a higher P score indicates greater emotional
instability. In Eysenck’s two-dimensional model of
personality theory, temperament is classified into four types
based on EPQ scores: introverted-unstable, introverted-
stable, extroverted-unstable and extroverted-stable,
corresponding to, melancholic, phlegmatic, choleric, and
sanguineous, respectively. These types reflect the
comprehensive effect of psychic temperament and
introverted and extroverted personality [30]. Choleric, also
known as leadership temperament, is characterized by
individuals who are confident, decisive, and aggressive.
Sanguineous, also known as lively temperament, refers to
individuals who are outgoing, optimistic, and have cheerful
and easy-going behavior. Phlegmatic, also known as steady
temperament, is characterized by individuals who are thick,
steady, and meticulous in their actions. Melancholic is also
known as the quiet temperament, which refers to
individuals with introverted, quiet, and cautious behavior.

Statistical analysis
SAS 9.4 was used to analyze data. Continuous variables were
described using mean and standard deviation (SD).

Categorical variables were expressed using frequency and
percentage. Differences in factors of SCL-90 and EPQ tests
between the patients and national norms were compared
using t-test. One-way variance analysis (ANOVA) was used
to compare the differences in SCL-90 scores among four
different temperament groups of psychiatric outpatients,
Bonferroni post hoc test was used if significant differences
were found. The differences between the two groups were
expressed using the mean and Bonferroni-adjusted 95%
confidence interval (CI). Pearson’s correlation analysis and
path analysis were used to investigate the relationship
between mental disorders and personality types. We present
Person correlation coefficient and 95% CI to account for
correlation analysis. A p-value of <0.05 was considered
statistically significant.

Results

Basic characteristics of the participants
During the period from June 2014 to May 2019, a total of
8,762 first-visit outpatients received SCL-90 and EPQ tests
on the same day. Of these, 353 patients with a high degree
of concealment were excluded (if the L score in the EPQ
test was greater than 61.5). Finally, 8,409 patients (average
age 28.46 ± 9.62 years old) were included in the analysis.
There were 3,510 males and 4,899 females. Table 1
summarizes the demographic characteristics of the study
population.

Reliability analysis of SCL-90 and EPQ
Cronbach’s alpha was used to independently analyze internal
consistency across all domains. Cronbach’s α of SCL-90
ranged from 0.74 to 0.93 and for EPQ, it ranged from 0.62
to 0.87. Suppl. Tables S1 and S2 show detailed Cronbach’s α
coefficients for each dimension, demonstrating that internal
consistency was acceptable.

SCL-90 scores of psychiatric outpatients
As is shown in Fig. 1 and Suppl. Table S3, the t-test revealed
that the total average score and factor scores of SCL-90 in
psychiatric outpatients were significantly higher than those
in the national norm (p < 0.001) [27].

EPQ scores of psychiatric outpatients
The composition of the scores of each dimension of the EPQ
scale for patients is shown in Fig. 2. t-test results comparing
EPQ scores of the patients to the national norms are shown
in Fig. 3 and Suppl. Table S4. Compared to the national
norms, the P and N scores were significantly higher,
whereas the E score was significantly lower.

Comparison of SCL-90 scores of psychiatric outpatients with
different temperament types
One-way ANOVA showed the statistically significant
differences in temperament among the four groups of
patients (p < 0.001). Each factor had a higher score in
patients with a melancholic temperament as shown in
Table 2. Suppl. Table S5 describes the difference and its
Bonferroni-adjusted 95% CI between the two groups.
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Correlation between EPQ and SCL-90 scores
Pearson’s correlation matrix showed that the total average
score and each factor score of SCL-90 were positively
correlated with the P score and N score, but negatively
correlated with the E score (p < 0.001). The correlation
coefficient between the N score and total score, compulsive
symptom, interpersonal sensitivity, depression, anxiety,
psychotic symptom was 0.69, 0.62, 0.65, 0.66, 0.62 and 0.64,
respectively, indicating a strong association. The correlation
coefficient between the N score and somatization, hostility,
phobia, paranoid and other factors were 0.46, 0.55, 0.49,
0.59, and 0.56, respectively, indicating a moderate
association. The correlation between the P score and
hostility and paranoia was 0.42 and 0.40, respectively. The
correlation coefficients and the 95% CI of EPQ and SCL-90
are shown in Table 3.

Path analysis of SCL-90 and EPQ scores
The path analysis model was established by considering 10
factors of SCL-90 as endogenous (dependent) variables and
3 factors of EPQ (N, E and P), along with age, gender,
marital status and education as exogenous (independent)
variables. The model also accounted for the correlation
among the 10 factors of SCL-90 and the 3 factors of EPQ.
The model fit the data well, with a goodness of fit index
(GFI) of 0.9920, an adjusted goodness of fit index (AGFI) of
0.9722, a comparative fit index (CFI) of 0.9938, root mean
square error of approximation (RMSEA) of 0.0335, and a
standardized root mean square residual (SRMR) of 0.0240.

Supp. Table S6 shows the detailed path coefficients and
Fig. 4 shows the path analysis diagram. Due to the large
number of paths in the graph, Fig. 4 includes only partial
paths with absolute path coefficients greater than or equal to 0.1.

The results revealed that N scores had a significant effect
on somatization, obsessive-compulsive symptoms, inter-
personal sensitivity, depression, anxiety, hostility, phobia,
paranoia, psychotic symptom and others, with standardized
path coefficients were all greater than 0.4. The standardized
path coefficient of hostility and paranoia on P scores were
0.313 and 0.280, respectively. Interpersonal sensitivity,
depression and obsessive-compulsive symptoms were
influenced by E scores, with standardized path coefficients
of −0.149, −0.138, and −0.105, respectively.

The correlation coefficient matrix of SCL-90 and EPQ
indicated that the correlations among SCL-90 factors were
strong, whereas the correlations among EPQ dimensions
were relatively weak (detailed correlation coefficients are
presented in Supp. Tables S7 and S8). Table 4 shows that
the path analysis model had a higher explanatory power for
interpersonal sensitivity and depression (R2 = 0.513, 0.505)
but was weaker for somatization and phobia (R2 = 0.233,
0.264).

Supp. Table S9 shows the direct, indirect, and overall
effects of the parameters influencing the risk of SCL-90. The
results indicated that direct effects accounted for more than
80% of the overall effects in all paths, while indirect effects
accounted for only a small proportion. The indirect effect of
gender on somatization accounted for 18% of the overall
effect, while the indirect effect on others accounted for 20%.

Discussion

Symptom of patients with mental disorders
Perceptible signs of mental disorders usually include pains,
fevers, weaknesses, irritability, depression, sleep disorders,
cognitive disorders, and other types of dysfunctions [31,32].
In this study, psychiatric outpatients were examined using
SCL-90, examine and subjective symptoms were extensively
described. We found that the total average score of SCL-90
and the scores of each factor in psychiatric outpatients were
significantly higher than the national norm (p < 0.001). This
indicated that psychiatric outpatients had a higher tendency
in aspects including somatization, obsessive-compulsive
symptoms, interpersonal sensitivity, depression, anxiety,
hostility, terror, paranoid ideation, and psychosis.

TABLE 1

Characteristics of psychiatric outpatients

Demographic characteristics n (%)

Year of first-visit

2014 510 (6.1)

2015 1671 (19.9)

2016 1722 (20.5)

2017 1558 (18.5)

2018 1932 (23.0)

2019 1016 (12.1)

Gender

Male 3510 (41.7)

Female 4899 (58.3)

Age

16–19 1358 (16.2)

20–29 4012 (47.7)

30–39 1982 (23.6)

40–49 718 (8.5)

50–59 262 (3.1)

≥60 77 (0.9)

Marriage

Unmarried 4462 (53.1)

Married 3637 (43.3)

Divorced or widowed 112 (1.3)

Missing 198 (2.4)

Education

Illiteracy or primary school 220 (2.6)

Junior middle school 990 (11.8)

High or technical school 1823 (21.7)

College degree 1416 (16.8)

Bachelor degree 3353 (39.9)

Master or doctor degree 607 (7.2)
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Somatization is generally considered to be the expression
of physical symptoms that cannot be medically explained,
reflecting stress and pain, and usually indicating the
maladjustment psychological reaction to stress. This
connection between somatization and depressive symptoms
can explain the association between the two [33]. Defazio
et al. [34] reported that the severity of somatization
symptoms positively correlated with the score of anxiety and
depression scale in patients with functional dyskinesia.
Another study observed a high incidence of mental
disorders in the Israeli population, with a relatively high rate
of depression, generalized anxiety disorder, somatization
disorder and neurasthenia [35].

Obsessive-compulsive symptoms are usually
characterized by repetitive and distressing thoughts that are
difficult to control and can impact social functionality
[36,37]. Obsessive-compulsive disorder is often associated
with depression, reduced mental function, and even a

certain suicidal tendency [38]. Sancak et al. [39] found that
more than 40% of schizophrenia patients exhibit apparent
obsessive-compulsive symptoms.

Interpersonal sensitivity is internally related to the lack of
social functioning. Masillo et al. [40] found that the scores of
interpersonal sensitivity measurement and global function:
social and role scale of 39 adolescents with ultra-high risk
mental state were higher than those of the control group,
indicating a worse function in interpersonal consciousness
and timidity.

Compulsion and anxiety are often accompanied by
hostile thinking [41], with paranoia as the main manifestation.

Relationship between psychological status and personality traits
of psychiatric outpatients
In this study, psychiatric outpatients exhibited introversion,
psychoticism, and neuroticism. The correlation coefficient
between the total average score of the SCL-90 test and each

FIGURE 1. Comparison of SCL-90 scores of psychiatric outpatients with the national norm (�x ± s).

FIGURE 2. Distribution of EPQ scores in each dimension of psychiatric outpatients.
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factor score of the EPQ test revealed that neuroticism,
introversion, and psychoticism had a significant negative
impact on the psychological status of psychiatric
outpatients. This finding is consistent with the results of
numerous existing studies [42–44]. Psychoticism,
neuroticism, and introversion are predictors of adverse
psychological reactions [45,46].

Neuroticism had a standardized path coefficient of
greater than 0.4 for all factors of SCL-90. Pearson’s
correlation matrix showed a correlation coefficient of higher
than 0.6 between the N score and total score, compulsive

symptom, interpersonal sensitivity, depression, anxiety, and
psychotic symptom, indicating a strong association.
Reportedly, individuals with high neuroticism scores are
more likely to experience moodiness and feelings of anxiety,
worry, fear, anger, frustration, envy, jealousy, pessimism,
guilt, depressed mood, and loneliness [47]. In addition,
neuroticism is thought to be related to shifts in attention
and biased negative emotional stimuli, lower stress
tolerance, and increased negative emotional experience [48].
More psychological symptoms will result from high
neuroticism. Neurotic personality traits make people overly

FIGURE 3. Comparison of EPQ scores of psychiatric outpatients with the national norm (�x ± s).

TABLE 2

Comparison of SCL-90 scores of psychiatric outpatients with different temperament types (�x ± s)

SCL-90 items Melancholic group
(n = 4656)

Choleric group
(n = 2364)

Phlegmatic group
(n = 668)

Sanguine group
(n = 721)

F p-value

Total scores 2.74 ± 0.69bcd 2.47 ± 0.67acd 1.69 ± 0.44ab 1.60 ± 0.49ab 1004.44 <0.001

Somatization 2.29 ± 0.81bcd 2.16 ± 0.79acd 1.55 ± 0.52ab 1.52 ± 0.57ab 347.93 <0.001

Compulsive
symptom

3.02 ± 0.78bcd 2.71 ± 0.78acd 1.92 ± 0.64abd 1.79 ± 0.65abc 855.94 <0.001

Interpersonal
sensitivity

2.90 ± 0.85bcd 2.48 ± 0.82acd 1.69 ± 0.58abd 1.53 ± 0.58abc 941.69 <0.001

Depression 3.15 ± 0.84bcd 2.77 ± 0.87acd 1.87 ± 0.66abd 1.70 ± 0.68abc 999.72 <0.001

Anxiety 2.94 ± 0.86bcd 2.73 ± 0.86acd 1.77 ± 0.64ab 1.74 ± 0.70ab 731.89 <0.001

Hostility 2.68 ± 0.96bcd 2.55 ± 0.95acd 1.64 ± 0.61ab 1.62 ± 0.63ab 483.59 <0.001

Phobia 2.30 ± 0.87bcd 2.02 ± 0.82acd 1.45 ± 0.54ab 1.39 ± 0.53ab 433.52 <0.001

Paranoid 2.55 ± 0.87bcd 2.29 ± 0.84acd 1.51 ± 0.54ab 1.47 ± 0.55ab 604.33 <0.001

Psychotic
symptom

2.55 ± 0.77bcd 2.29 ± 0.76acd 1.54 ± 0.47abd 1.43 ± 0.46abc 776.21 <0.001

Others 2.74 ± 0.81bcd 2.55 ± 0.78acd 1.80 ± 0.64ab 1.76 ± 0.67ab 544.69 <0.001
Note: a p < 0.05, as compared to the melancholic group; b p < 0.05, as compared to the choleric group; c p < 0.05, as compared to the phlegmatic group; d p < 0.05,
as compared to the sanguine group. Abbreviation: SCL-90, Symptom Checklist 90.
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detail-oriented and always strive for perfection, blame others
for their worries, which can lead to tensions and conflicts in
their relationships [49]. Hippocampal dysfunction is
considered the pathological basis of high neuroticism, which
may be related to trauma and post-traumatic stress disorder
(PTSD), as well as the sensitive psychological state of
interpersonal relationships [50]. In the SCL-90 test, the
factor “others” reflects the diet and sleep status and shows a
strong correlation with the N score. Studies have found that
patients with functional dyspepsia have higher N scores in
the EPQ test [51]. Furthermore, neurotic symptoms are also
associated with the nightmare frequency [52]. The
psychological status of patients with depressive and choleric
temperaments, characterized by emotional instability, is of
greater concern compared to patients with stable
temperaments [53]. These studies align with our findings.

People with psychotic personalities are known for their
cold and strange demeanor, making it difficult for them to
adapt to interpersonal communication and social situations.
In addition, these individuals are usually stubborn and tend
to be hostile towards people around them, making them
more prone to encountering challenging life events [54]. As
a result, their psychological state is often at the stress level,
leading to impaired cortical function and causing emotional
changes [55]. Consequently, patients with psychoticism are
more likely to exhibit hostility and obsessive-compulsive
symptoms, with standardized path coefficients of hostility
and paranoia on psychoticism are greater than 0.280.

Extraversion shows weak negative path coefficients for
interpersonal sensitivity, depression and obsessive-
compulsive symptoms. Noticeable personality traits
associated with extrovert tendency types are highly

correlated with interpersonal sensitivity and anxiety
symptoms. Patients with mental disorders who have
introverted personalities struggle with communication and
self-confidence [56]. When faced with social stress, such as
pressure, they tend to blame themselves, and their
interpersonal sensitivity becomes apparent. In times of
adversity, introverts find it challenging to take positive
measures, making them susceptible to suffering and feeling
overwhelmed by negative emotions [57–59].

In Eysenck’s two-dimensional model of personality
theory, temperament is classified into four types based on
EPQ scores: depressive temperament, mucinous
temperament, bilious temperament, and pluripotent

FIGURE 4 . Path analysis diagram of the effects of EPQ scores and population characteristics on SCL-90 scores.

TABLE 4

Multiple regression coefficients squared for SCL-90 scores

SCL-90 scores R-squared

Somatization 0.233

Compulsive symptom 0.420

Interpersonal sensitivity 0.513

Depression 0.505

Anxiety 0.399

Hostility 0.396

Phobia 0.264

Paranoid 0.438

Psychotic symptom 0.467

Others 0.336
Abbreviation: SCL-90, Symptom Checklist 90.
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temperament. These classfications reflect the comprehensive
influence of the N and E dimensions. Patients with higher
phlegmatic and sanguine temperaments tend to have
stronger emotional stability and are better equipped to cope
with stress. On the other hand, the psychological status of
patients with depressive and choleric temperaments,
characterized by emotional instability, is more concerning
compared to stable patients. This observation aligns with the
results of the correlation analysis in our study.

The results of the path analysis revealed that gender
indirectly affects symptoms of mental disorders. Previous
studies focused on the direct effect of gender on SCL-90
scores and consistently found that female patients tend to
score higher than male patients in all aspects of the SCL-90
(p < 0.001). This suggested that female patients are more
likely to exhibit severe psychological states, especially
concerning depression and somatization, with stronger
negative tendencies. These differences may be attributed to
physiological and social factors, as women are more
susceptible to psychological, social, and occupational
impairment, leading to increased psychological stress [60].

In clinical practice, the patient’s neuroticism score
reflects their emotional stability, while the psychoticism
score helps evaluate their interpersonal interaction.
Psychotherapy and/or drug treatments for each patient are
selected primarily based on the severity of SCL-90
symptoms. During treatment, physicians consider the EPQ
personality characteristics to adjust the way of
communicating with the patient, providing targeted
psychotherapy. Individuals with prominent psychoticism
and neuroticism personality characteristics require
heightened attention to psychological symptoms to detect
early symptoms and provide appropriate interventions.

This study has a few limitations. First is the absence of
data on the clinical classification of patients with mental
disorders, as well as the treatment modalities received and
the effects of treatment. Second, the validation of
personalized treatment plans based on different personality
characteristics requires further investigation. Further studies
should be conducted to understand the impact of
personality traits on the mental health of patients with
mental disorders.

Conclusions

This study describes the personality characteristics and
SCL-90 scores of psychiatric outpatient patients. Pearson’s
correlation analysis shows that mental disorders are
associated with personality traits of neuroticism,
psychoticism and introversion, particularly with neurotic
personality traits being more prominent. Patients with a
melancholic temperament exhibit more severe physical
symptoms. The path analysis provides a clearer
demonstration of the relationship between each dimension
of EPQ and the ten items in SCL-90, revealing the direct
and indirect effects of age, gender, education, and marital
status. To enhance social functioning, appropriate guidance
should be provided to individuals with neuroticism,
psychoticism, introversion, and depressive temperament at
an early stage. Negative emotions should be addressed

promptly. Providing necessary and suitable medical and
social psychological intervention for individuals with diverse
personality characteristics holds great significance in the
clinical practice of psychiatry.
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Supplementary Materials

TABLE S1

Cronbach’s α coefficient of SCL-90 scores

Items Number of items Cronbach’s α coefficient

Somatization 12 0.90

Compulsive symptom 10 0.87

Interpersonal sensitivity 9 0.88

Depression 13 0.93

Anxiety 10 0.90

Hostility 6 0.87

Phobia 7 0.83

Paranoid 6 0.81

Psychotic symptom 10 0.85

Others 7 0.74
Abbreviations: SCL-90, Symptom Checklist 90.
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TABLE S2

Cronbach’s α coefficient of EPQ scores

Items Number of items Cronbach’s α coefficient

P score 23 0.62

E score 21 0.84

N score 24 0.87

L score 20 0.72
Abbreviations: EPQ, Eysenck Personality Questionnaire; P, psychoticism; E, extraversion; N, neuroticism; L, lying.

TABLE S3

Comparison of SCL-90 scores of psychiatric outpatients with the national norm

Items Psychiatric outpatients (�x ± s) National norm (�x ± s) t p Difference [95% CI]

Total scores 2.48 ± 0.76 1.44 ± 0.43 125.81 <0.0001 1.04 [1.03,1.06]

Somatization 2.13 ± 0.81 1.37 ± 0.48 85.62 <0.0001 0.76 [0.74,0.78]

Compulsive symptom 2.74 ± 0.87 1.62 ± 0.58 118.63 <0.0001 1.12 [1.10,1.14]

Interpersonal sensitivity 2.57 ± 0.93 1.65 ± 0.51 90.52 <0.0001 0.92 [0.90,0.94]

Depression 2.82 ± 0.96 1.50 ± 0.59 126.20 <0.0001 1.32 [1.30,1.34]

Anxiety 2.69 ± 0.93 1.39 ± 0.43 127.54 <0.0001 1.30 [1.28,1.32]

Hostility 2.47 ± 0.98 1.48 ± 0.56 92.17 <0.0001 0.99 [0.97,1.01]

Phobia 2.08 ± 0.87 1.23 ± 0.41 89.51 <0.0001 0.85 [0.83,0.87]

Paranoid 2.30 ± 0.90 1.43 ± 0.57 88.99 <0.0001 0.87 [0.85,0.89]

Psychotic symptom 2.30 ± 0.82 1.29 ± 0.42 112.66 <0.0001 1.01 [0.99,1.03]

Others* 2.55 ± 0.84 – – – –

Note: * The national norm has no score of “others” and cannot be compared. Abbreviations: SCL-90, Symptom Checklist 90; CI, confidence interval.

TABLE S4

Comparison of EPQ scores of psychiatric outpatients with the national norm

Items Psychiatric outpatients (�x ± s) National norm (�x ± s) t p Difference [95% CI]

P score 52.47 ± 10.60 50 ± 10 21.38 <0.0001 2.47 [2.24,2.70]

E score 46.20 ± 11.30 50 ± 10 −30.83 <0.0001 −3.80 [−4.04,−3.56]

N score 61.71 ± 10.99 50 ± 10 97.66 <0.0001 11.71 [11.47,11.94]

L score 41.89 ± 9.22 50 ± 10 −80.59 <0.0001 −8.11 [−8.30,−7.91]
Abbreviations: EPQ, Eysenck Personality Questionnaire; CI, confidence interval; P, psychoticism; E, extraversion; N, neuroticism; L, lying.
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TABLE S6

Path analysis results of EPQ score and population characteristics on SCL-90 score

Dependent variable Independent variable Path coefficient Standardized path coefficient p-value

Somatization N score 0.032 0.435 <0.001

P score 0.008 0.107 <0.001

Gender 0.100 0.060 <0.001

Education Junior middle school Ref

Illiteracy or primary school 0.166 0.032 <0.001

High or technical school −0.100 −0.050 <0.001

College degree −0.099 −0.046 <0.001

Bachelor degree −0.150 −0.091 <0.001

Master or doctor degree −0.204 −0.066 <0.001

Compulsive symptom N score 0.044 0.559 <0.001

P score 0.007 0.080 <0.001

E score −0.008 −0.105 <0.001

Age −0.013 −0.147 <0.001

Interpersonal sensitivity N score 0.045 0.538 <0.001

P score 0.017 0.200 <0.001

Gender 0.068 0.037 <0.001

E score −0.012 −0.149 <0.001

Age −0.018 −0.195 <0.001

Depression N score 0.049 0.576 <0.001

P score 0.012 0.137 <0.001

Gender 0.231 0.121 <0.001

Education Junior middle school Ref

Illiteracy or primary school 0.012 0.002 0.711

High or technical school 0.005 0.002 0.777

College degree 0.074 0.030 <0.001

Bachelor degree 0.122 0.064 <0.001

Master or doctor degree 0.189 0.053 <0.001

Age −0.011 −0.118 <0.001

E score −0.011 −0.138 <0.001

Anxiety N score 0.049 0.583 <0.001

P score 0.008 0.087 <0.001

Gender 0.086 0.046 <0.001

Age −0.010 −0.104 <0.001

Hostility N score 0.040 0.445 <0.001

P score 0.029 0.313 <0.001

Marriage Married Ref

Divorced or widowed −0.126 −0.015 0.035

Unmarried −0.245 −0.125 <0.001

Age −0.020 −0.197 <0.001

Phobia N score 0.034 0.431 <0.001

P score 0.007 0.089 <0.001

Gender 0.095 0.054 <0.001

Education Junior middle school Ref

Illiteracy or primary school 0.024 0.004 0.584

High or technical school −0.053 −0.025 0.020

(Continued)
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Table S6 (continued)

Dependent variable Independent variable Path coefficient Standardized path coefficient p-value

College degree −0.053 −0.023 0.024

Bachelor degree −0.123 −0.070 <0.001

Master or doctor degree −0.220 −0.067 <0.001

E score −0.006 −0.080 <0.001

Age −0.011 −0.122 <0.001

Paranoid N score 0.038 0.472 <0.001

P score 0.024 0.280 <0.001

E score −0.004 −0.056 <0.001

Age −0.016 −0.176 <0.001

Psychotic symptom N score 0.041 0.554 <0.001

P score 0.015 0.199 <0.001

E score −0.005 −0.066 <0.001

Age −0.013 −0.149 <0.001

Others N score 0.041 0.530 <0.001

P score 0.009 0.109 <0.001

E score −0.002 −0.020 0.006

Age 0.002 0.023 0.004

Gender 0.078 0.045 <0.001

Education Junior middle school Ref

Illiteracy or primary school 0.002 0.000 0.959

High or technical school −0.067 −0.033 0.003

College degree −0.018 −0.008 0.422

Bachelor degree 0.018 0.010 0.385

Master or doctor degree −0.029 −0.009 0.297
Abbreviations: EPQ, Eysenck Personality Questionnaire; SCL-90, Symptom Checklist 90; P, psychoticism; E, extraversion; N, neuroticism.

TABLE S7

Covariance matrix of SCL-90 scores

Items Somatization Compulsive
symptom

Interpersonal
sensitivity

Depression Anxiety Hostility Phobia Paranoid Psychotic
symptom

Others

Somatization 1.000

Compulsive
symptom

0.321* 1.000

Interpersonal
sensitivity

0.219* 0.327* 1.000

Depression 0.295* 0.359* 0.308* 1.000

Anxiety 0.424* 0.343* 0.267* 0.349* 1.000

Hostility 0.220* 0.237* 0.265* 0.232* 0.212* 1.000

Phobia 0.385* 0.302* 0.279* 0.293* 0.429* 0.189* 1.000

Paranoid 0.238* 0.324* 0.373* 0.288* 0.280* 0.312* 0.268* 1.000

Psychotic
symptom

0.315* 0.340* 0.322* 0.339* 0.345* 0.224* 0.312* 0.348* 1.000

Others 0.393* 0.302* 0.213* 0.334* 0.348* 0.201* 0.303* 0.234* 0.325* 1.000
Note: *p < 0.001. Abbreviations: SCL-90, Symptom Checklist 90.

IJMHP, 2023, vol.25, no.12 1301



TABLE S8

Covariance matrix of EPQ scores

Items P score E score N score

P score 1.000

E score −0.083* 1.000

N score 0.276* −0.213* 1.000
Note: *p < 0.001. Abbreviations: EPQ, Eysenck Personality Questionnaire; P, psychoticism; E, extraversion; N, neuroticism.

TABLE S9

Direct, indirect, and total effects of path analysis

Dependent variable Independent variable Total Direct Indirect

Coefficient SD p Coefficient SD p Coefficient SD p

Somatization Gender 0.1221 0.0136 0.0000 0.0996 0.0000 0.0135 0.0225 0.0029 0.0000

Compulsive symptom Age −0.0138 0.0007 0.0000 −0.0129 0.0000 0.0007 −0.0009 0.0001 0.0000

Interpersonal
sensitivity

Age −0.0197 0.0007 0.0000 −0.0184 0.0000 0.0007 −0.0013 0.0002 0.0000

Interpersonal
sensitivity

Gender 0.0803 0.0106 0.0000 0.0682 0.0000 0.0092 0.0121 0.0058 0.0383

Depression Age −0.0126 0.0007 0.0000 −0.0114 0.0000 0.0007 −0.0013 0.0002 0.0000

Depression Gender 0.2312 0.0109 0.0000 0.2313 0.0000 0.0101 −0.0001 0.0049 0.9817

Depression Illiteracy or primary
school

−0.0752 0.0327 0.0215 0.0119 0.7108 0.0321 −0.0871 0.0082 0.0000

Depression High or technical school 0.0346 0.0174 0.0465 0.0048 0.7774 0.0171 0.0297 0.0040 0.0000

Depression College degree 0.0798 0.0179 0.0000 0.0741 0.0000 0.0175 0.0057 0.0037 0.1253

Depression Bachelor degree 0.1332 0.0159 0.0000 0.1215 0.0000 0.0156 0.0117 0.0034 0.0005

Depression Master or doctor degree 0.1864 0.0221 0.0000 0.1892 0.0000 0.0216 −0.0029 0.0046 0.5307

Anxiety Gender 0.1067 0.0122 0.0000 0.0861 0.0000 0.0121 0.0207 0.0028 0.0000

Hostility Divorced or widowed −0.1260 0.0610 0.0388 −0.1257 0.0349 0.0596 −0.0003 0.0130 0.9810

Phobia Age −0.0116 0.0008 0.0000 −0.0109 0.0000 0.0008 −0.0007 0.0001 0.0000

Phobia Gender 0.0965 0.0144 0.0000 0.0945 0.0000 0.0143 0.0020 0.0037 0.5772

Phobia Illiteracy or primary
school

−0.0562 0.0432 0.1935 0.0236 0.5836 0.0430 −0.0798 0.0081 0.0000

Phobia High or technical school −0.0261 0.0230 0.2565 −0.0533 0.0202 0.0230 0.0272 0.0038 0.0000

Phobia College degree −0.0477 0.0237 0.0443 −0.0529 0.0244 0.0235 0.0052 0.0034 0.1259

Phobia Bachelor degree −0.1121 0.0211 0.0000 −0.1228 0.0000 0.0209 0.0107 0.0031 0.0006

Phobia Master or doctor degree −0.2225 0.0293 0.0000 −0.2199 0.0000 0.0290 −0.0026 0.0042 0.5308

Paranoid Age −0.0166 0.0007 0.0000 −0.0161 0.0000 0.0007 −0.0005 0.0001 0.0000

Psychotic symptom Age −0.0131 0.0006 0.0000 −0.0125 0.0000 0.0006 −0.0005 0.0001 0.0000

Others Age 0.0018 0.0007 0.0079 0.0020 0.0038 0.0007 −0.0002 0.0001 0.0089

Others Gender 0.0976 0.0129 0.0000 0.0782 0.0000 0.0128 0.0195 0.0034 0.0000

Others Illiteracy or primary
school

0.0147 0.0416 0.7233 0.0022 0.9590 0.0419 0.0126 0.0048 0.0092

Others High or technical school −0.0717 0.0221 0.0012 −0.0674 0.0025 0.0223 −0.0043 0.0017 0.0115

Others College degree −0.0192 0.0229 0.4009 −0.0184 0.4215 0.0229 −0.0008 0.0006 0.1831

Others Bachelor degree 0.0160 0.0203 0.4305 0.0177 0.3851 0.0204 −0.0017 0.0008 0.0335

Others Master or doctor degree −0.0289 0.0282 0.3045 −0.0294 0.2973 0.0282 0.0004 0.0007 0.5415
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