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Abstract
Background  The aim of this study was to investigate the correlation and gender differences between cognition and 
suicidal tendency in patients with schizophrenia.

Methods  A total of 554 patients with schizophrenia were recruited. The Mini-Mental State Examination (MMSE), 
Positive and Negative Syndrome Scale (PANSS), Interpersonal Reactivity Index (IRI), Toronto Alexithymia Scale (TAS), 
and Insomnia Severity Index (ISI) were used to assess clinical symptoms.

Results  In male patients, MMSE score and the incidence of suicidal tendency were correlated (P = 0.04, OR = 1.06, 
95%CI: 1.00–1.12). Among patients with cognitive dysfunction, IRI score (P = 0.01, OR = 1.04, 95%CI: 1.01–1.06), and 
types of antipsychotic drugs (P < 0.01, OR = 3.97, 95%CI: 1.76–8.97) in male patients were associated risk factors for 
suicidal ideation. Among patients without cognitive dysfunction, PANSS positive subscale score (P = 0.03, OR = 1.06, 
95%CI: 1.01–1.11), and PANSS general psychopathology score (P = 0.02, OR = 1.05, 95%CI: 1.01–1.08) were associated 
risk factors for suicidal ideation in male patients and PANSS positive subscale score (P < 0.01, OR = 1.15, 95%CI: 1.05–
1.26) were associated risk factors for suicidal ideation in female patients.

Conclusions  There were significant gender differences in the correlation between cognitive functioning and suicidal 
ideation in patients with schizophrenia. Cognitive function may play an important mediating role in other factors on 
suicide.
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Introduction
Schizophrenia is a psychiatric disorder with severe and 
complex symptoms. People with schizophrenia experi-
ence hallucinations and cognitive impairment, therefore, 
impairment of consciousness pathways may be a central 
feature of schizophrenia [1]. The prevalence of schizo-
phrenia is high, with an average lifetime prevalence of 
about 1%, but varies widely across regions and popula-
tions [2]. Schizophrenia poses a serious threat to social 
stability, as it can largely impair the social function-
ing of patients and disconnect them from society [3]. In 
addition, the stigma of schizophrenia can be extremely 
damaging to individuals, families, and society [4]. Schizo-
phrenia is a difficult disorder to treat and its pathogen-
esis is still not well studied. However, studies in recent 
decades have shown that genetic and prenatal factors 
play a key role in the pathogenesis of schizophrenia [5]. 
On this basis, risk models based on genetic and environ-
mental interactions have been proposed to differentiate 
schizophrenia outcomes [6].

There are significant gender differences in schizophre-
nia, more commonly in age of onset, hormonal involve-
ment, and general brain abnormalities, which are, of not 
specific to schizophrenia [7]. A study based on a Chinese 
population sample showed that women with schizophre-
nia had more severe difficulties with understanding and 
communication, whereas men had more severe dysfunc-
tion in daily activities [8]. In addition, a study by Abel et 
al. revealed the same gender differences in response to 
antipsychotic medications, which may be related to com-
plex gender-specific endocrine effects [9].

Cognitive impairment is common in patients with 
schizophrenia [10]. A growing number of studies have 
shown that schizophrenia can cause significant impair-
ments in neurological and social cognitive functions such 
as episodic memory, executive function, social cognition, 
complex cognition, and sensorimotor functions [11]. In 
addition, people with schizophrenia have been found to 
have impairments in face emotion recognition, as well 
as empathic and narrative functioning. Several previous 
studies have found that these dysfunctions in schizo-
phrenic patients correlate with the severity of psychotic 
symptoms and negative symptoms [12, 13]. Impairment 
of these functions severely affects the daily social inter-
action of patients, and disconnects them from society. 
Meanwhile, some studies have also pointed out that cog-
nitive impairment in patients with schizophrenia may be 
associated with suicide. For example, Yin et al. showed 
that among patients with first-episode schizophrenia, 
those with more severe impairment in specific domains 
of neurocognitive functioning had a higher probability 
of suicide attempts [14]. However, a study by Delaney 
et al. had different results, they found that patients with 

suicide attempts had better cognitive functioning than 
those without suicide attempts [15].

Suicide is the leading cause of death in patients with 
schizophrenia. Compared with the healthy population, 
patients with schizophrenia have a significantly higher 
rate of suicide [16]. Several studies have confirmed that 
lifetime suicide rates of patients with schizophrenia 
reach approximately 10%, and factors such as younger 
age, being male, unmarried, living alone, occupation, 
and higher literacy levels are associated with potentially 
higher rates of suicide [17]. Similarly, a study by Balha-
ra’s team confirmed that being male and unmarried were 
associated with an increased risk of suicide in patients 
with schizophrenia [18].

Schizophrenia patients often co-morbidly suffer from 
insomnia, and a number of studies have found signifi-
cant abnormalities in sleep structure and sleep oscillatory 
rhythms in schizophrenia, and sleep disorders have even 
been suggested to be one of the most important factors in 
the development of psychiatric disorders [19, 20]. Studies 
have shown that sleep disorders are strongly associated 
with suicide risk and may even be a predictor of suicide 
[21]. Sleep disorders are also associated with suicidal ide-
ation and suicide attempts in patients with schizophrenia 
[22].

In addition, our previous study confirmed that positive 
symptoms, negative symptoms, empathy and other fac-
tors are associated with suicide attempts in patients with 
schizophrenia, and that positive symptoms and empathy 
are risk factors for suicide attempts [23]. However, there 
are no reports on whether there are gender differences in 
the association of these factors with suicide attempts in 
schizophrenia. Just as there are prevalent sex differences 
in many aspects of schizophrenia, we propose that there 
are also sex differences in the factors mentioned above. 
The aim of this study was to explore the gender differ-
ences in association between cognitive impairment and 
suicide tendency in patients with schizophrenia, and the 
gender differences in influence of positive symptoms, 
negative symptoms, sleep disorders, empathy and other 
factors on suicide tendency in patients with different cog-
nitive abilities.

Methods
Subjects
The authors assert that all procedures contributing to this 
work comply with the ethical standards of the relevant 
national and institutional committees on human experi-
mentation and with the Helsinki Declaration of 1975, as 
revised in 2008. All procedures involving human sub-
jects/patients were approved by the Ethics Committee 
of Institute of Psychology, Chinese Academy of Sciences 
(approval number: H18031), and each participating sub-
ject had signed a written informed consent form.
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The present study was a cross-sectional study. A total 
of 554 inpatients with schizophrenia from Guangzhou 
Huiai Hospital and Wuhan Xinzhou Mental Health Cen-
ter were recruited. Our recruitment criteria were as fol-
lows: (1) diagnosed with schizophrenia after independent 
assessment by two trained psychiatrists using the Struc-
tured Clinical Interview for DSM-IV (SCID); (2) Han 
Chinese population aged 18–70 years; (3) stable doses of 
antipsychotic drugs were taken for more than six months 
at the time of recruitment; and (4) were able to sign writ-
ten informed consent and cooperate with scale assess-
ment. And the exclusion criteria were: (1) comorbid with 
serious somatic or autoimmune diseases; (2) comorbid 
with mental retardation or severe neurological disorders; 
(3) were unable to cooperate with the scale assessment 
due to the fluctuations of psychotic symptoms; and (4) 
pregnant or lactating women.

Assessment of general information
Information on the age, gender, years of education, mari-
tal status, family history, history of diabetes and history 
of hypertension was collected from each patient through 
questionnaires. All the above information was investi-
gated with guardians or family members to ensure the 
accuracy. In addition, the height and weight of each 
patient were measured. Body mass index (BMI) of each 
patient was calculated by dividing the weight in kilo-
grams by the height in meters squared. Moreover, we 
investigated the subjects’ medication use and recorded 
the types of antipsychotic drugs taken by each subject 
and the total dose after converting to chlorpromazine 
equivalent.

Clinical interview and assessment
In this study, clinical symptoms of subjects were assessed 
by two professional psychiatrists using the following 
scales. The two psychiatrists were trained in the use of 
each scale prior to scale assessment. After training, the 
correlation coefficient of each scale between the two psy-
chiatrists was above 0.8. The subjects included in this 
study were hospitalized patients, and all scale assess-
ments were completed in the ward. To avoid fatigue, each 
subject was assessed on one scale by two psychiatrists 
separately each day. In addition, to avoid phenomenon of 
scoring by impression, each subject was assessed by two 
different scales each day.

Assessment of psychiatric symptoms
The Positive and Negative Syndrome Scale (PANSS) was 
used to assess subjects’ psychiatric symptoms. It contains 
three subscales of positive symptom, negative symptom, 
and general psychopathology. The positive and negative 
symptom subscales contain 7 items each, and the gen-
eral psychopathology subscale contains 16 items, each of 

which is scored from 1 to 7 on a scale of severity, with 
higher scores indicating more severe symptoms. The 
Chinese version of PANSS has been confirmed to have 
good reliability in Chinese patients with schizophrenia in 
remission (Cronbach’s α coefficient = 0.93) [24].

Assessment of suicidal tendency and intensity of suicidal 
ideation
Suicide ideation is defined as having suicidal thoughts, 
but not carrying out suicidal actions, whereas suicide 
attempts are defined as carrying out suicidal actions [25]. 
Each patient was asked questions about suicide in the 
form of a face-to-face interview, such as “Have you ever 
had suicidal thoughts” and “Have you ever attempted 
suicide in your life?” If so, further data were collected on 
the time, method and exact date of each suicide attempt. 
All information collected was verified with guardians or 
family members. Patients were then classified into the 
following three categories: (1) no suicidal ideation; (2) 
suicidal ideation but no suicide attempts; and (3) suicide 
attempts. In this study, patients who met (1) were consid-
ered to have no suicidal tendency, and those who met (2) 
or (3) were considered to have suicidal tendency. In addi-
tion, the Beck Scale for Suicide Ideation-Chinese Version 
(BSI-CV) was used to assess suicidal ideation and suicid-
ality in subjects. BSI-CV contains 19 items, each of which 
is asked about two time periods: the most recent week 
and the most depressed. The scale has been proved to 
have good reliability, validity and test-retest consistency 
in Chinese population [26].

Assessment of the severity of insomnia
The Insomnia Severity Index (ISI) was used to assess 
the severity of insomnia in each subject. ISI contains 7 
items with a total of 28 points, each item is scored from 
0 to 4, with higher scores indicating more severe insom-
nia. ISI is widely used to assess the severity of insomnia, 
and its effectiveness has also been verified in patients 
with schizophrenia [27]. The Chinese version of ISI has 
been proved to have high reliability (Cronbach’s α coef-
ficient = 0.81) [28].

Assessment of cognitive function
Based on the wide range of applications of Mini-Mental 
State Examination (MMSE) in the field of psychiatry, it 
was used to perform a simple screening of patients for 
cognitive function in this study. The scale of MMSE was 
scored out of 30, with higher scores representing better 
cognitive function. The MMSE is less accurate for screen-
ing cognitive impairment in the elderly, and in addition, 
education level can have a large impact on MMSE scores 
[29]. In the present study, we excluded elderly people 
over 70 years of age and corrected for educational attain-
ment using screening criteria commonly used in the 
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Chinese region: cutoff value for the 0–4 years of educa-
tion group: ≤19; cutoff value for the 5–8 years of educa-
tion group: ≤22; cutoff value for the > 8 years of education 
group: ≤26 [30]. The sensitivity, specificity and accuracy 
of the optimized Chinese version of MMSE were all 
higher than 90% [30].

Assessment of empathy and alexithymia
The Interpersonal Reactivity Index (IRI) and the Toronto 
Alexithymia Scale (TAS) were used to assess patients’ 
empathy and narrative abilities, respectively.

IRI included 4 subscales, each containing 7 items, and 
each item was scored from 1 to 5 according to the degree 
of compliance. Two of the subscales were used to assess 
subjects’ cognitive empathy: Perspective Taking (PT) and 
fantasy (FS), and the other two were used to assess emo-
tional empathy: Empathic Concern (EC) and Personal 
Distress (PD). Patients with higher IRI scores are more 
empathic. IRI is widely used to assess empathy in patients 
with schizophrenia [31]. In addition, the Chinese version 
of the scale has been confirmed to have good construct 
reliability, test-retest reliability and construct validity 
[32].

TAS consists of 20 items and contains 3 factors: F1: 
emotion discrimination, F2: emotion description, and 
F3: extroverted thinking. Each item was scored from 1 
to 5 according to the degree of coincidence, and the total 
score ranged from 20 to 100, with higher scores indicat-
ing more severe alexithymia. The Cronbach’s α coefficient 
of the Chinese version of TAS were 0.84, and the test-
retest reliability was 0.87 [33].

Data analysis
The Shapiro-Wilk Test was used to perform normal-
ity tests. Analysis of Variance (ANOVA) was applied for 
continuous variables that conformed to a normal distri-
bution, Mann-Whitney U Test for continuous and rank 
variables that did not conform to a normal distribution, 
and Chi-Square Test for categorical variables to compare 
sociodemographic and clinical variables for male and 
female patients, respectively. Binary logistic regression 
analysis was utilized to calculate odds ratio (OR) for sui-
cidal tendency for male and female patients separately.

Data that conformed to a normal distribution were 
expressed as mean ± standard deviation, and data that 
did not conform to normal distribution were expressed 
as median (25th quartile to 75th quartile). All statistical 
analyses for this study were completed on SPSS 25.0. The 
results of all Univariate analyses in this study were cor-
rected by false discovery rate (FDR), and the significance 
threshold for corrected q-values was set at 0.05.

Results
Gender differences in the prevalence of suicidal tendency 
in patents with and without cognitive dysfunction
The prevalence of cognitive dysfunction in male and 
female patients with schizophrenia was 38.3% (145/379) 
and 44.6% (78/175), respectively. And the prevalence of 
suicidal tendency in male and female patients with cog-
nitive dysfunction was 22.8% (33/145) and 29.5% (23/78), 
respectively. And the prevalence of suicidal tendency in 
male and female patients without cognitive dysfunction 
was 32.5% (76/234) and 36.1% (35/97), respectively. As 
shown in Table 1, compared to patients without cognitive 
dysfunction, both male and female patients with cogni-
tive dysfunction were older, had longer duration of dis-
order, and higher PANSS scores (all q values < 0.05). In 
addition, compared with patients without cognitive dys-
function, male patients with cognitive dysfunction had 
higher TAS, and ISI scores.

Furthermore, after including age and duration of dis-
order as covariates, binary logistic regression analysis 
showed that suicidal tendency was significantly associ-
ated with MMSE score (P = 0.04, OR = 1.06, 95%CI: 1.00–
1.12) in male patients. However, in female patients, 
MMSE scores and suicidal tendency were not correlated 
(P > 0.05).

Gender differences in indicators between suicidal and non-
suicidal patients with/without cognitive dysfunction
As shown in Tables  2 and 3, among patients with cog-
nitive dysfunction, BSI scores were higher in male and 
female patients with suicidal tendency compared with 
those without suicidal tendency (both q values < 0.001). 
In addition, male patients with suicidal tendency had 
higher IRI scores and took more types of antipsychotic 
drugs than those male patients without suicidal tendency 
(both q values < 0.05). And among patients without cog-
nitive dysfunction, BSI and PANSS positive subscale 
scores were higher in male and female patients with sui-
cidal tendency compared with those without suicidal 
tendency (all q values < 0.05). Besides, male patients with 
suicidal tendency had higher PANSS general psychopa-
thology scores (q value < 0.05).

Gender differences in risk factors associated with suicidal 
tendency in patients with/without cognitive dysfunction
To explore the degree of influence of the above signifi-
cantly different factors on suicidal tendency, we per-
formed binary logistic regression analysis with suicidal 
tendency as the dependent variable. In male patients 
with cognitive dysfunction, IRI score (P = 0.01, OR = 1.04, 
95%CI: 1.01–1.06), and types of antipsychotic drugs 
(P < 0.01, OR = 3.97, 95%CI: 1.76–8.97) were associated 
risk factors for suicidal tendency. In male patients with-
out cognitive dysfunction, BSI score (P < 0.01, OR = 1.12, 
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Variable Male Female
Patients with cog-
nitive dysfunction
(N = 145)

Patients with-
out cognitive 
dysfunction
(N = 234)

F/χ2/Z q 
value

Patients with cog-
nitive dysfunction
(N = 78)

Patients with-
out cognitive 
dysfunction
(N = 97)

F/χ2/Z q 
value

Age 52(42.5 ~ 59) 45(34 ~ 54) -4.70 < 0.001 47(38 ~ 56.25) 41(31.5 ~ 50) -3.27 < 0.01

Duration of disor-
der, years

25(16 ~ 32.5) 19(10 ~ 29) -3.71 < 0.001 21(11.75 ~ 33) 14(10.5 ~ 22.5) -3.37 < 0.01

Years of education 9(8 ~ 11) 8(8 ~ 11) -1.18 0.33 8(6.75 ~ 11) 8(8 ~ 12) -1.10 0.47

BMI, kg/m2 24.24(21.30 ~ 26.20) 24.23(21.63 ~ 26.81) -0.53 0.66 24.65(21.88 ~ 27.54) 25.15(22.23 ~ 28.49) -0.79 0.59

Total dose of anti-
psychotic medica-
tion, mg

280(150 ~ 400) 250(150 ~ 360) -1.21 0.32 225(120 ~ 385) 200(105 ~ 350) -0.81 0.59

Types of antipsy-
chotic drugs

1(1 ~ 2) 1(1 ~ 2) -0.23 0.82 2(1 ~ 2) 2(1 ~ 2) -0.06 0.95

PANSS positive 
subscale score

16(13 ~ 19) 14(12 ~ 18) -2.43 0.03 18(14 ~ 22) 16(12 ~ 19) -2.85 0.01

PANSS negative 
subscale score

23(18 ~ 27.5) 19(16 ~ 22) -5.46 < 0.001 24(20.75 ~ 30) 18(15 ~ 24) -5.10 < 0.001

PANSS general 
psychopathology 
subscale score

42(37 ~ 45.5) 37(32 ~ 43) -5.37 < 0.001 44.35 ± 9.18 38.30 ± 9.07 0.32 < 0.001

PANSS total score 81(72 ~ 90) 71(62 ~ 81) -5.93 < 0.001 87.5(74.5 ~ 102.25) 73(61 ~ 86) -4.94 < 0.001

IRI score 84(71 ~ 96) 87(78 ~ 96) -1.45 0.22 86.55 ± 13.55 88.95 ± 14.27 0.79 0.47

PT perspective 
taking

21(17 ~ 25) 23(19 ~ 26) -2.88 < 0.01 21.97 ± 5.34 22.88 ± 5.09 0.01 0.47

FS fantasy 19.82 ± 6.57 20.10 ± 5.28 11.30 0.71 19(15 ~ 25) 20(17 ~ 26) -1.37 0.35

EC empathic 
concern

23(18.5 ~ 25) 23(19 ~ 26) -1.62 0.17 23.5(20 ~ 26.25) 24(20 ~ 27) -0.44 0.72

PD personal distress 21(17 ~ 24) 21(18 ~ 24) -0.29 0.79 22(18 ~ 25) 22(18 ~ 25.5) -0.29 0.80

TAS score 58.99 ± 9.67 55.79 ± 8.99 0.31 < 0.01 55.27 ± 8.59 54.29 ± 10.68 2.57 0.63

F1 emotion 
discrimination

21(17 ~ 25) 19(15 ~ 23) -2.29 0.04 17(15 ~ 23) 17(14.5 ~ 22) -0.29 0.80

F2 emotion 
description

15(12 ~ 18) 14(12 ~ 17) -0.86 0.46 13.95 ± 3.81 14.78 ± 3.79 0.02 0.33

F3 extraversion 
thinking

23(21 ~ 26) 22(20 ~ 24) -3.30 < 0.01 22(20 ~ 26) 21(18 ~ 24) -2.73 0.02

FERS score 27(20 ~ 33) 32(27 ~ 37) -6.05 < 0.001 23.95 ± 8.63 32.48 ± 7.29 0.84 < 0.001

Fear 5(4 ~ 7) 6(4 ~ 10) -4.00 < 0.001 4(1.75 ~ 7) 6(4 ~ 9) -3.31 < 0.01

Anger 6(4 ~ 8) 7(5 ~ 10) -3.63 < 0.001 5.5(3 ~ 8) 7(5 ~ 9) -3.90 < 0.001

Joy 6(4 ~ 9) 7(5 ~ 9) -3.44 < 0.01 6.5(4 ~ 10) 8(6 ~ 10.5) -1.77 0.18

Neutrality 9(6 ~ 12) 11(9 ~ 13) -4.03 < 0.001 8(2 ~ 11) 10(9 ~ 13) -5.23 < 0.001

ISI score 2(1 ~ 4) 1(0 ~ 4) -2.30 0.04 2(1 ~ 5) 1(0 ~ 4) -1.90 0.15

BSI score 10(10 ~ 12) 10(10 ~ 41) -2.00 0.08 10(10 ~ 14.5) 10(10 ~ 29) -0.576 0.66

Suicidal tendency 4.13 0.08 0.85 0.56

Yes, n (%) 33(22.8%) 76(32.5%) 23(29.5%) 35(36.1%)

No, n (%) 112(77.2%) 158(67.5%) 55(70.5%) 62(63.9%)

Diabetes 0.34 0.64 1.04 0.51

Yes, n (%) 19(13.1%) 26(11.1%) 13(16.7%) 11(11.3%)

No, n (%) 126(86.9%) 208(88.9%) 65(83.3%) 86(88.7%)

Hypertension 1.17 0.34 0.65 0.59

Yes, n (%) 23(15.9%) 28(12.0%) 13(16.7%) 12(12.4%)

No, n (%) 122(84.1%) 206(88.0%) 65(83.3%) 85(87.6%)

Family history 1.32 0.33 0.51 0.60

Yes, n (%) 13(9.0%) 30(12.8%) 18(23.1%) 27(27.8%)

No, n (%) 132(91.0%) 204(87.2%) 60(76.9%) 70(72.2%)

Smoking history -1.09 0.34 -0.55 0.66

Table 1  Sociodemographic and clinical characteristics of male and female patients with and without cognitive dysfunction
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95%CI: 1.09–1.15), PANSS positive subscale score 
(P = 0.03, OR = 1.06, 95%CI: 1.01–1.11), and PANSS gen-
eral psychopathology score (P = 0.02, OR = 1.05, 95%CI: 
1.01–1.08) were associated risk factors for suicidal ten-
dency. In female patients without cognitive dysfunc-
tion, the risk factors associated with suicidal tendency 
were BSI score (P < 0.01, OR = 1.13, 95%CI: 1.06–1.21), 
and PANSS positive subscale score (P < 0.01, OR = 1.15, 
95%CI: 1.05–1.26).

Discussion
To our knowledge, this study is the first to compare 
gender differences in the correlation between cogni-
tive functioning and suicidal tendency in patients with 
schizophrenia. Many previous studies have reported cor-
relations between suicidal ideation and suicide attempts 
and cognitive functioning in patients with schizophrenia, 

but the results have been inconsistent. For example, the 
results of Delaney et al. showed that patients with sui-
cidal ideation or attempts had better cognitive function-
ing overall than those who did not have suicidal ideation 
[15]. In contrast, Yin’s team found that patients with more 
impaired cognitive functioning had a higher probability 
of suicide attempts [14]. However, a study by Zoghbi and 
Dai et al. found no significant association between sui-
cide attempts and cognitive functioning in patients with 
schizophrenia [34]. The heterogeneity of the samples may 
have contributed to these different findings. Despite the 
inconsistent findings, the previous research views prefer 
that poorer cognitive functioning provides some protec-
tion against suicidal ideation [35]. However, no gender 
differences in the association between cognitive func-
tion and suicide have been reported. In the present study, 
the association between cognitive impairment based on 

Table 2  Sociodemographic and clinical characteristics of male and female patients with cognitive dysfunction
Variable Male Female

Patients with sui-
cidal tendency
(N = 33)

Patients without 
suicidal tendency
(N = 112)

F/χ2/Z q value Patients 
with suicidal 
tendency
(N = 23)

Patients without 
suicidal tendency
(N = 55)

F/χ2/Z q 
value

IRI score 90.03 ± 13.65 80.55 ± 18.13 4.39 0.02 87(80 ~ 103) 84(75 ~ 94) -1.11 0.71

BSI score 51(39 ~ 62) 10(10 ~ 10) -9.67 < 0.001 57(37 ~ 67) 10(10 ~ 10) -7.61 < 0.001

Types of antipsy-
chotic drugs

2(1 ~ 2) 1(1 ~ 2) -3.36 0.02 2(1 ~ 2) 2(1 ~ 2) -0.32 0.89

Table 3  Sociodemographic and clinical characteristics of male and female patients without cognitive dysfunction
Variable Male Female

Patients with sui-
cidal tendency
(N = 76)

Patients with-
out suicidal 
tendency
(N = 158)

F/χ2/Z q value Patients 
with suicidal 
tendency
(N = 35)

Patients with-
out suicidal 
tendency
(N = 62)

F/χ2/Z q 
value

PANSS positive subscale 
score

15(14 ~ 18.75) 14(11 ~ 17) -3.02 0.03 18(15 ~ 22) 14(12 ~ 18) -3.06 0.03

PANSS general psychopa-
thology subscale score

40.5(33.25 ~ 44.75) 36(32 ~ 41) -3.15 0.03 43(34 ~ 45) 36.5(31 ~ 42.25) -1.78 0.71

BSI score 47(22.5 ~ 52.75) 10(10 ~ 10) -10.74 < 0.001 49(14 ~ 61) 10(10 ~ 10) -7.71 < 0.001

Variable Male Female
Patients with cog-
nitive dysfunction
(N = 145)

Patients with-
out cognitive 
dysfunction
(N = 234)

F/χ2/Z q 
value

Patients with cog-
nitive dysfunction
(N = 78)

Patients with-
out cognitive 
dysfunction
(N = 97)

F/χ2/Z q 
value

Never, n (%) 61(42.1%) 82(35.0%) 74(94.9%) 90(92.8%)

Past smoking, n (%) 24(16.5%) 47(20.1%) 3(3.8%) 6(6.2%)

Current smoking, 
n (%)

60(41.4%) 105(44.9%) 1(1.3%) 1(1.0%)

Marital status 5.70 0.20 2.66 0.59

Unmarried, n (%) 97(66.9%) 171(73.0%) 27(34.6%) 42(43.3%)

Married, n (%) 26(17.9%) 28(12.0%) 26(33.4%) 34(35.0%)

Divorced, n (%) 22(15.2%) 32(13.7%) 21(26.9%) 18(18.6%)

Widowed, n (%) 0 3(1.3%) 4(5.1%) 3(3.1%)

Table 1  (continued) 
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optimized MMSE and suicidal tendency was significant 
in male patients but not in female patients. After adjust-
ment for P value, the association of cognitive impairment 
with suicidal tendency was also no longer significant in 
male patients. However, after excluding the interfer-
ence of age and disease duration, MMSE score was a risk 
factor for suicidal tendency in male patients, but not in 
female patients. We suggest that cognitive impairment 
may influence suicide by reducing the ability to plan and 
carry out suicide attempts. We hypothesize that gender 
differences in self-control may contribute to the gender 
differences in the correlation between cognition and 
suicidal tendency in schizophrenic patients. The stron-
ger self-control in females may have weakened the cor-
relation between cognitive functioning and suicidal 
tendency [36]. Whether this gender difference in the 
association between cognitive function and suicidal ten-
dency in schizophrenia is widespread or simply due to 
sample heterogeneity remains to be further investigated 
with a larger sample. Another interesting finding of this 
study was that male patients with cognitive impairment, 
but not female patients with cognitive impairment, were 
accompanied by a significant decline in narrative abil-
ity, which seems to indicate that the expressive ability of 
female patients with schizophrenia is less affected by cog-
nitive impairment.

We found that in both male and female, positive symp-
toms were associated with suicidal tendency only among 
those without cognitive impairment. Some previous 
studies have also found that more severe positive symp-
toms were significantly associated with suicide attempts 
in patients with chronic schizophrenia [37]. Positive 
symptoms may influence suicide in a number of ways, 
directly or indirectly, and guilt delusions are thought to 
be most strongly associated with increased risk of sui-
cidality, a belief that may exacerbate suicidal thoughts 
[38]. And the correlation between fantasy and suicide 
has a similar explanation, especially as hallucinations that 
are composed of suicidal needs directly drive suicidal 
behavior [39]. Our findings revealed that cognition may 
mediate the association between positive symptoms and 
suicidal tendency, because although positive symptom 
was more severe in patients with cognitive impairment, 
positive symptom was a risk factor for suicidal tendency 
only in patients without cognitive impairment.

In the present study, the association between empa-
thy and suicidal tendency was significant only in male 
patients with cognitive impairment. However, exclud-
ing the effects of gender and cognition, personal distress 
consistently had the strongest association with suicidal 
tendency. Patients with more intense personal distress 
experience more intense anxiety and discomfort in 
daily communication, which may be responsible for the 
increased risk of suicide. However, our findings suggested 

that the association between empathy and suicidal ten-
dency may also be modulated by cognition. In addition, 
the reasons for gender differences in the associations of 
empathy and suicidality still need further investigation.

Our study revealed that among patients with cognitive 
dysfunction, suicidal tendency in male was associated 
with greater variety of antipsychotic drug taken. First, 
more medication use itself is associated with more severe 
conditions. Second, there are gender differences in cog-
nitive impairment of patients with some antipsychotic 
medications, which may have contributed to the gender 
differences in our study.

Our study also has some limitations. First, the pres-
ent study was a cross-sectional study, which could not 
explain the causal relationship between cognitive func-
tioning, suicidal tendency, and other factors. Second, the 
population recruited for this study was a Chinese Han 
population. Culture and customs in different countries 
and regions have a strong influence on suicidality, so 
the findings of this study may not be applicable to other 
countries and regions. Third, because we collected insuf-
ficient biochemical indicators, this study lacks an explo-
ration of the correlation between cognitive function, 
suicidal ideation, and biochemical indicators.

In conclusion, this study explored the correlation 
between cognition and suicidal tendency in patients 
with schizophrenia as well as gender differences. We also 
identified a possible mediating role of cognitive func-
tion in other factors influencing suicidal ideation. Next, 
we will continue to explore the effects of different types 
of positive symptoms, empathy and other factors on 
suicidal tendency and the way through which cognition 
plays a mediating role between these factors and suicidal 
tendency.

Acknowledgements
We thank all clinical psychiatrists, nurses, and patients who participated in the 
study.

Author contributions
Z.X: designed the project and collected raw data. Z.Q: conducted statistical 
analysis of the data and wrote the main manuscript text. All authors reviewed 
the manuscript.

Funding
This research did not receive any specific grant from funding agencies in the 
public, commercial, or not-for-profit sectors.

Data availability
The data that support the findings of this study are available from the 
corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate
All procedures involving human subjects/patients were approved by the 
Ethics Committee of Institute of Psychology, Chinese Academy of Sciences 
(approval number: H18031), and each participating subject had signed a 
written informed consent form.



Page 8 of 8Zhu and Zhang BMC Psychiatry            (2024) 24:8 

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 6 September 2023 / Accepted: 15 December 2023

References
1.	 Berkovitch L, Dehaene S, Gaillard R. Disruption of Conscious Access in Schizo-

phrenia. Trends Cogn Sci. 2017;21(11):878–92.
2.	 Smeland OB, Frei O, Dale AM, Andreassen OA. The polygenic architecture 

of schizophrenia - rethinking pathogenesis and nosology. Nat Rev Neurol. 
2020;16(7):366–79.

3.	 Dziwota E, Stepulak MZ, Włoszczak-Szubzda A, Olajossy M. Social functioning 
and the quality of life of patients diagnosed with schizophrenia. Ann Agric 
Environ Med. 2018;25(1):50–5.

4.	 Valery K-M, Prouteau A. Schizophrenia stigma in mental health professionals 
and associated factors: a systematic review. Psychiatry Res. 2020;290:113068.

5.	 Walker E, Kestler L, Bollini A, Hochman KM. Schizophrenia: etiology and 
course. Annu Rev Psychol. 2004;55:401–30.

6.	 Paquin V, Lapierre M, Veru F, King S. Early environmental upheaval and the risk 
for Schizophrenia. Annu Rev Clin Psychol. 2021;17:285–311.

7.	 Lewine R, Hart M. Schizophrenia spectrum and other psychotic disorders. 
Handb Clin Neurol. 2020;175:315–33.

8.	 Luo Y, Pang L, Zhao Y, Guo C, Zhang L, Zheng X. Gender difference in the 
association between education and schizophrenia in Chinese adults. BMC 
Psychiatry. 2020;20(1):296.

9.	 Abel KM, Drake R, Goldstein JM. Sex differences in schizophrenia. Int Rev 
Psychiatry. 2010;22(5):417–28.

10.	 Li W, Zhou F-C, Zhang L, Ng CH, Ungvari GS, Li J, Xiang Y-T. Comparison of 
cognitive dysfunction between schizophrenia and bipolar disorder patients: 
a meta-analysis of comparative studies. J Affect Disord. 2020;274:652–61.

11.	 da Motta C, Pato MT, Barreto Carvalho C, Castilho P. The neurocognitive and 
functional profile of schizophrenia in a genetically homogenous European 
sample. Psychiatry Res. 2021;304:114140.

12.	 Karpouzian-Rogers T, Cobia D, Petersen J, Wang L, Mittal VA, Csernansky JG, 
Smith MJ. Cognitive Empathy and Longitudinal changes in Temporo-Parietal 
Junction Thickness in Schizophrenia. Front Psychiatry. 2021;12:667656.

13.	 Yi Y, Huang Y, Jiang R, Chen Q, Yang M, Li H, Feng Y, Feng S, Zhou S, Zhang L, 
et al. The percentage and clinical correlates of alexithymia in stable patients 
with schizophrenia. Eur Arch Psychiatry Clin NeuroSci. 2023;273(3):679–86.

14.	 Yin Y, Tong J, Huang J, Tian B, Chen S, Cui Y, An H, Tan S, Wang Z, Yang F, et 
al. Suicidal ideation, Suicide attempts, and neurocognitive dysfunctions 
among patients with first-episode schizophrenia. Suicide Life Threat Behav. 
2020;50(6):1181–8.

15.	 Delaney C, McGrane J, Cummings E, Morris DW, Tropea D, Gill M, Corvin 
A, Donohoe G. Preserved cognitive function is associated with suicidal 
ideation and single Suicide attempts in schizophrenia. Schizophr Res. 
2012;140(1–3):232–6.

16.	 Lyu J, Zhang J. Suicide means, timing, intent and behavior characteristics of 
the suicides with schizophrenia. Psychiatry Res. 2021;306:114267.

17.	 Sher L, Kahn RS. Suicide in Schizophrenia: an Educational Overview. Med 
(Kaunas) 2019, 55(7).

18.	 Balhara YP, Verma R. Schizophrenia and Suicide. East Asian Arch Psychiatry. 
2012;22(3):126–33.

19.	 Ferrarelli F. Sleep abnormalities in Schizophrenia: state of the art and next 
steps. Am J Psychiatry. 2021;178(10):903–13.

20.	 Sun X, Liu B, Liu S, Wu DJH, Wang J, Qian Y, Ye D, Mao Y. Sleep disturbance 
and psychiatric disorders: a bidirectional mendelian randomisation study. 
Epidemiol Psychiatr Sci. 2022;31:e26.

21.	 Kjær Høier N, Madsen T, Spira AP, Hawton K, Benros ME, Nordentoft M, Erlang-
sen A. Association between hospital-diagnosed sleep disorders and Suicide: 
a nationwide cohort study. Sleep 2022, 45(5).

22.	 Miller BJ, McEvoy JP, McCall WV. Insomnia, suicidal ideation, and Suicide 
attempts in the clinical antipsychotic trials of intervention effectiveness. J Clin 
Psychiatry 2021, 82(3).

23.	 Wang W, Zhou Y, Wang J, Xu H, Wei S, Wang D, Wang L, Zhang XY. Prevalence, 
clinical correlates of Suicide attempt and its relationship with empathy in 
patients with schizophrenia. Prog Neuropsychopharmacol Biol Psychiatry. 
2020;99:109863.

24.	 Wu B-J, Lan T-H, Hu T-M, Lee S-M, Liou J-Y. Validation of a five-factor model 
of a Chinese Mandarin version of the positive and negative syndrome scale 
(CMV-PANSS) in a sample of 813 schizophrenia patients. Schizophr Res. 
2015;169(1–3):489–90.

25.	 Klonsky ED, May AM, Saffer BY. Suicide, Suicide attempts, and suicidal ide-
ation. Annu Rev Clin Psychol. 2016;12:307–30.

26.	 Li X, Fei L, Tong Y, Li K, Zhang Y, Zhang Y, Xu D, Niu Y. Reliability and validity 
of the Chinese version of Beck Suicide ideation scale (BSI-CV) in adult com-
munity residents. Chin Mental Health J. 2010;04:250–5.

27.	 Hombali A, Seow E, Yuan Q, Chang SHS, Satghare P, Kumar S, Verma SK, Mok 
YM, Chong SA, Subramaniam M. Prevalence and correlates of sleep disorder 
symptoms in psychiatric disorders. Psychiatry Res. 2019;279:116–22.

28.	 Yu DSF. Insomnia Severity Index: psychometric properties with Chinese 
community-dwelling older people. J Adv Nurs. 2010;66(10):2350–9.

29.	 Iverson GL. Interpretation of Mini-mental State Examination scores in 
community-dwelling elderly and geriatric neuropsychiatry patients. Int J 
Geriatr Psychiatry. 1998;13(10):661–6.

30.	 Zhang Z, Hong X, Li H, Zhao J, Huang J, Wei J, Wang J, Li S, Yang E, Wu J, et 
al. The mini-mental state examination in the Chinese residents population 
aged 55 years and over in the urban and rural areas of Beijing. Chin J Neurol. 
1999;32(03):20–4.

31.	 Achim AM, Ouellet R, Roy M-A, Jackson PL. Assessment of empathy in first-
episode psychosis and meta-analytic comparison with previous studies in 
schizophrenia. Psychiatry Res. 2011;190(1):3–8.

32.	 Rong X, Sun B, Huang X, Cai M, Li W. Reliabilities and validities of Chinese 
Version of Interpersonal Reactivity Index. Chin J Clin Psychol. 18;2:158–60.

33.	 Zhu X, Yi J, Yao S, Ryder AG, Taylor GJ, Bagby RM. Cross-cultural validation 
of a Chinese translation of the 20-item Toronto Alexithymia Scale. Compr 
Psychiatry. 2007;48(5):489–96.

34.	 Dai Q, Wang D, Wang J, Xu H, Andriescue EC, Wu HE, Xiu M, Chen D, Zhang 
X. Suicide attempts in Chinese Han patients with schizophrenia: cognitive, 
demographic, and clinical variables. Braz J Psychiatry. 2020;43(1):29–34.

35.	 Villa J, Choi J, Kangas JL, Kaufmann CN, Harvey PD, Depp CA. Associations 
of suicidality with cognitive ability and cognitive insight in outpatients with 
Schizophrenia. Schizophr Res. 2018;192:340–4.

36.	 Klibert J, LeLeux-LaBarge K, Tarantino N, Yancey T, Lamis DA. Procrastination 
and Suicide proneness: a moderated-mediation model for cognitive schemas 
and gender. Death Stud. 2016;40(6):350–7.

37.	 Demirkol ME, Tamam L, Namli Z, Karaytuğ MO, Uğur K. Association of Psych-
ache and Alexithymia with Suicide in patients with Schizophrenia. J Nerv 
Ment Dis. 2019;207(8):668–74.

38.	 Hastings ME, Northman LM, Tangney JP. Shame, Guilt, and Suicide. In: Suicide 
Science: Expanding the Boundaries edn. Edited by Joiner T, Rudd MD. Boston, 
MA: Springer US; 2002: 67–79.

39.	 Kjelby E, Sinkeviciute I, Gjestad R, Kroken RA, Løberg EM, Jørgensen HA, 
Hugdahl K, Johnsen E. Suicidality in schizophrenia spectrum disorders: the 
relationship to hallucinations and persecutory delusions. Eur Psychiatry. 
2015;30(7):830–6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 


	﻿Correlation analysis and gender differences of cognitive function based on mini-mental state examination (MMSE) and suicidal tendency in patients with schizophrenia
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Subjects
	﻿Assessment of general information
	﻿Clinical interview and assessment
	﻿Assessment of psychiatric symptoms
	﻿Assessment of suicidal tendency and intensity of suicidal ideation
	﻿Assessment of the severity of insomnia
	﻿Assessment of cognitive function
	﻿Assessment of empathy and alexithymia


	﻿Data analysis
	﻿Results
	﻿Gender differences in the prevalence of suicidal tendency in patents with and without cognitive dysfunction
	﻿Gender differences in indicators between suicidal and non-suicidal patients with/without cognitive dysfunction
	﻿Gender differences in risk factors associated with suicidal tendency in patients with/without cognitive dysfunction

	﻿Discussion
	﻿References


