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Gender-specific correlates for suicide e
mortality in people with schizophrenia:

a 9-year population-based study
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Abstract

Background Schizophrenia is associated with a high mortality rate due to the high risk of suicide. However, there is
still a lack of evidence on the gender-specific risk factors for suicide among people with schizophrenia. In this study,
we aimed to measure the sociodemographic and clinical correlates of suicide deaths in different genders among
people with schizophrenia.

Methods Data on patients with schizophrenia from 2013 to 2021 in Guangzhou, China were obtained from the
National Information System for Psychosis (NISP), involving a total of 33,080 patients. Cox regression and Fine-Gray
models were used to explore the sociodemographic and clinical risk factors for suicide mortality in different genders.

Results The overall age-standardized mortality rates due to suicide were 133.89 (95% Cl: 124.31-143.47) per 100,000
person-years for females and 163.25 (95% Cl: 152.92-173.59) per 100,000 person-years for males. To be specific, lack
of medical insurance, history of non-treatment, and history of suicidal behavior was associated with a higher risk

for suicide mortality for females, while an age of 35-54, being hospitalized once, and the age of onset being > 28
years were linked to lower risk for suicide mortality for males. For both genders, a lower risk for suicide mortality was
observed in patients at an older age (> 55 years) and with a history of hospitalization more than once, and a higher
suicide mortality risk was found in married patients and those residing in rural areas.

Conclusion The present study found that gender differences should be taken into account in the development
of suicide prevention programs for people with schizophrenia, and future research is still required to verify our
preliminary results.

Keywords Schizophrenia, Suicide, Gender difference, Risk factors

*Correspondence:

Liang Zhou

liangzhou_csu@vip.163.com

Shaoling Zhong

shaoling_zhong@gzhmu.edu.cn

'The Affiliated Brain Hospital, Guangzhou Medical University, 36 Mingxin
Road, Liwan District, Guangzhou 510370, China

%Key Laboratory of Neurogenetics and Channelopathies of Guangdong
Province and the Ministry of Education of China, Guangzhou Medical
University, Guangzhou, China

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the

licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation
or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://
creativecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12888-024-06089-0&domain=pdf&date_stamp=2024-10-16

Pan et al. BMC Psychiatry (2024) 24:692

Introduction

Schizophrenia is a severe and chronic mental illness,
with patients estimated to lose 13-15 years of potential
life compared to the general population [1]. Schizophre-
nia is also associated with high direct medical costs and
overuse of medical resources [2], accounting for 1.3% of
the total burden of disease in China [3]. The association
between increased risk of suicide and schizophrenia has
been well documented in prior studies. Suicidal behavior
is common among people with schizophrenia worldwide
[4], and it was reported that the pooled lifetime preva-
lence of suicide ideation and suicide attempts in China
was 25.8% and 14.6%, respectively [5]. Approximately
half of suicide cases occur in the first two years follow-
ing diagnosis [6]. It has been found that schizophrenia is
associated with a 9.76 times higher risk of suicide mor-
tality than that of the general population, indicating that
suicide may be a major cause of decline in the life expec-
tancy of patients with schizophrenia [7]. Therefore, iden-
tifying risk factors for suicide mortality is essential for
reducing suicide mortality in people with schizophrenia.

Common clinical risk factors for suicide in schizo-
phrenia include prior attempted suicide, concurrent
depression, substance abuse, and younger ages [8]. Many
previous studies have identified gender differences in
suicide mortality risks among people with schizophre-
nia [9-11]. It has been well documented that males with
schizophrenia have a higher risk of suicide [12] and
greater suicide mortality than their female counterparts
[9, 11], which may be related to different pathological
mechanisms in different genders. Gender-specific fea-
tures have also been reported in people with schizophre-
nia. For example, a study indicated that up to 61% of the
illness-related genes were gender-specific [13]. Further-
more, gender-specific risk factors mainly affect the symp-
toms, use of antipsychotic medications, and clinical care
of people with schizophrenia [14]. Some studies reported
that elderly patients were at a higher risk of suicidal ide-
ation and suicidal attempts than younger patients [5].
Compared with patients who have never received anti-
psychotic treatment and those with poor treatment com-
pliance, patients who received antipsychotic treatment
and those compliant with treatment are at a lower risk
of suicidal death [15]. However, due to different research
methods and different studied populations, there are
inconsistencies among some studies. Gender-specific risk
factors for suicide mortality in schizophrenia have been
rarely explored in developing countries, where there are
limited mental health resources.

Therefore, more studies concerning gender-specific
sociodemographic and clinical risk factors for suicide
mortality in schizophrenia are needed. The present study
aimed to examine the gender differences concerning
sociodemographic and clinical characteristics in patients
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with schizophrenia and to explore how these risk factors
differ between different genders.

Materials and methods

Data source and study design

The present study was a retrospective observational
study. Data on patients with schizophrenia registered
between 2013 and 2021 in Guangzhou, China were
obtained from the National Information System for
Psychosis (NISP, established in 2011), which included
detailed sociodemographic information and clinical data
including follow-up records and survival time. The fol-
low-up duration refers to the time of registration in NISP
to the end of observation (December 31, 2021 for living
patients and the date of death for deceased patients). The
study protocol was approved by the Institutional Ethi-
cal Board of the Affiliated Brain Hospital, Guangzhou
Medical University. As this study was observational and
retrospective, informed consent was waived by the Insti-
tutional Ethical Board of the Affiliated Brain Hospital,
Guangzhou Medical University.

Subjects

Patients with schizophrenia registered in Guangzhou,
China between 2013 and 2021 were included as study
subjects. Inclusion criteria were as follows: (1) patients
aged>10 years, (2) patients diagnosed with schizophre-
nia according to the International Classification of Dis-
eases 10th coding system (ICD-10): F20-21, F25, and (3)
patients residing in Guangzhou, China. Patients with any
of the following conditions were excluded: (1) with two or
more missed items in the sociodemographic and clinical
data and (2) lack of continuous follow-up records. A total
of 33,080 subjects were involved in this study, including
28,916 living patients and 4,164 deceased patients, as
confirmed by the Guangzhou Center for Disease Control
and Prevention and Guangzhou Public Security Bureau
between 2013 and 2021 (Fig. 1). The dropout rate of the
total cohort was 5.53%.

Categorization of causes of death

Causes of death for all the subjects were labeled using the
ICD-10. The data on death were extracted from the NISP
and linked to the monitoring system for causes of death
in the Guangzhou Center for Disease Control and Pre-
vention and Guangzhou Public Security Bureau to accu-
rately identify the causes and dates of death. The subjects
were divided into three groups based on their survival
status during the follow-up period: alive, deceased due to
suicide, and deceased due to non-suicidal causes.

Risk factors
The following data were collected for each enrolled sub-
ject: age (£34/35-54/>55 years), gender (female/male),
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Total subjects registered in
NISP between 2013 and 2021
(n=35,089)

'

Exclude participants not
resided in Guangzhou
(n=1,104)

'

Exclude participants
lacked of continuous
follow-up data
(n=905)

33,080 participants were
included in the study

I

Y

4,164 confirmed deceased
patients

Fig. 1 Flowchart for inclusion of study participants

education level (high school and above/middle school/
primary school and below), employment status (unem-
ployed/employed), marital status (single/married), resi-
dence (urban/rural areas), costs covered by medical
insurance (yes/no), frequency of hospitalization (none/
once/more than once), duration of disease (<11.5/>11.5
years, based on the median duration of schizophrenia),
family history of mental illness (no/yes), disease stability
in the last follow-up period (stable/unstable), the conti-
nuity of treatment (continuous/non-continuous/non-
treatment), follow-up duration (months), age of onset
(£28/>28 years, based on the median age), age of diag-
nosis (<34/>34 years, based on the median age), financial
status (non-poverty/poverty), history of violent behavior
(no/yes), and history of suicide behavior (no/yes).
According to the Chinese Management and Treat-
ment Regulations for Severe Mental Disordered Patients
[16], the disease status and the continuity of treatment
were categorized based on the following criteria: “stable
disease” was defined as risk behavior at levels 0, with

v

28,916 living patients

disappearance of psychotic symptoms, basic recovery
of insight, average or good social function, no serious
adverse drug reactions, and no severe physical disease;
“unstable disease” was defined as risk behavior at levels
1 to 5, with at least one of the psychotic symptoms and
poorer insight and social function; “continuous treat-
ment” was defined as regular treatment with prescribed
medications; “discontinuous treatment” was defined as
intermitted treatment without a psychiatric prescrip-
tion; “non-treatment” was defined as the refusal to take
psychiatric medications prescribed or no need to take
psychiatric medications prescribed. The patients’ sta-
tus of disease and the continuity of treatment during the
follow-up period were determined by community mental
health professionals based on the above criteria.

Statistical analysis

Categorical variables were presented as frequencies and
percentages, and continuous variables were presented
as means and standard deviations. The Chi-square (x%)
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test or continuity correction x* test was used to compare
the categorical variables between living patients with
schizophrenia and patients deceased due to suicide. Con-
tinuous variables were analyzed using an independent
t-test. The cmprsk and survival packages in R were used
to establish Fine-gray models for univariate and multi-
variate analyses. The cuminc function was used for inter-
group comparison and visual estimation of cumulative
incidence function (CIF). Nelson-Aalen cumulative risk
curves were then generated, and the outcome of patients
was compared between the two groups using the Gray
test. Hazard ratios (HRs) for potential predictors and the
corresponding 95% confidence intervals (Cls) were com-
puted. The R software (version 4.3.1) and SPSS 26.0 were
used for all analyses in this study. All tests were two-
sided, with P<0.05 indicating statistical significance.

The crude mortality rate was defined as the number of
deaths per 100,000 person-years and calculated as the
total number of observed deaths divided by the average
size of the population per year. The age-standardized
mortality rate was calculated as the observed number of
deceased patients with schizophrenia in a certain period
divided by the standardized size of the general Chinese
population [17], which referred to China’s population in
2017 (China Statistical Yearbook-2017) in this study [18].

Results
Sociodemographic and clinical characteristics of the
cohort
The sociodemographic and clinical data of the subjects
are shown in Table 1. Of the 33,080 patients with schizo-
phrenia, most were males (#=17,021, 51.45%), were
aged 52.75+14.56 years, and had a follow-up duration of
69.73+39.62 months. Among all included patients, 185
(0.56%) died from suicide, while 3,979 (12.03%) died from
other causes. The mortality rates of the cohort are shown
in Supplementary Table 1. The crude mortality rate of
suicide in all the included subjects was 94.94/100,000
(82.72/100,000 for females, 105.85/100,000 for males).
The overall age-standardized mortality rate related to
suicide was 163.68/100,000 (95% CI: 156.28-171.09),
and the age-standardized mortality rates for females and
males were 133.89/100,000 (95% CI: 124.31-143.47) and
163.25/100,000 (95% CI: 152.92-173.59), respectively.
Sociodemographic and clinical characteristics of the
total cohort with schizophrenia between 2013 and 2021
are shown in Table 1. There were more males (#=109,
58.92%) in the suicide group, and the proportions of
males and females differed significantly between liv-
ing patients and the suicide group (P=0.027). As shown
in Table 2, the median follow-up duration of female and
male patients who died from suicide was 36.43 and 39.22
months, respectively. For both females and males, the
significant factors for the highest proportion of deaths
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by suicide were the age of 35-54 years (n=53, 69.74%;
n="73, 66.97%), an education level of primary school and
below (n=38, 50.67%; n=59, 54.63%), being employed
(n=45, 59.21%; n=>55, 50.46%), being married (n=61,
80.26%; n=85, 77.98%), no history of hospitalization
(n=46, 63.01%; n=73, 68.22%), and no history of violent
behavior (n=72, 96.00%; n=102, 94.44%). In the female
cohort, most patients who died of suicide had a history of
continuous treatment (n=32, 42.11%) and a younger age
of diagnosis (1=47, 61.84%). In addition, the variation of
characteristics for male and female patients was not sig-
nificantly different between living patients and those who
died of suicide.

Univariate analysis of gender-specific risk factors for
suicide deaths

Univariate analysis showed that among the 18 studied
sociodemographic and clinical factors, age, education
level, employment status, marital status, residence, medi-
cal insurance, frequency of hospitalization, duration of
disease, the continuity of treatment, age of diagnosis, his-
tory of violent behavior, and history of suicidal behavior
were significant factors for suicide mortality (see details
in Supplementary Table 2). The Nelson-Aalen cumula-
tive incidence curves of cause-specific deaths by gender
in the schizophrenia cohort are shown in Supplementary
Fig. 1.

Furthermore, all sociodemographic and clinical factors
except for disease stability showed significant impacts on
non-suicide deaths, as compared to both female and male
patients who were alive.

Results from multivariable analysis

All sociodemographic and clinical variables were
included in the Fine-Gray model. For female patients,
being married (HR: 2.89, 95% CIL: 1.54-5.43, P<0.01),
residing in rural areas (HR: 2.10, 95% CI: 1.12-3.94,
P<0.05), costs not covered by medical insurance (HR:
2.40, 95% CI: 1.05-5.48, P<0.05), history of non-treat-
ment (HR: 2.96, 95% CI: 1.52-5.77, P<0.01), and his-
tory of suicide behavior (HR: 3.92, 95% CI: 1.30-11.77,
P<0.05) were found to be risk factors for suicide mortal-
ity (Table 3), while for males, being married (HR: 10.20,
95% CI: 5.54—18.81, P<0.001) and residing in rural areas
(HR: 2.29, 95% CI: 1.30-3.97, P<0.01) were found as
risk factors for suicide mortality. In addition, older age
(=55 years for females, 35-54 years and =55 years for
males), history of hospitalization (more than once for
females, once and more than once for males), and older
age of onset (>28 years for males) were protective fac-
tors for suicide mortality. The interaction terms with
gender and different characteristics in suicide and non-
suicide deaths in people with schizophrenia are shown in
Supplementary Table 3. It was indicated that there might
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Table 1 Sociodemographic and clinical characteristics of the total cohort group in people with schizophrenia between 2013 and

2021 in Guangzhou, China

Characteristics, n (%)

The total cohort group

Total Alive Suicide deceases (1=185) Non-suicide deceases(n=3979) P*
(N=33080) (n=28916)
Age, mean=£SD,y 52.75+14.56 51.32+14.0) 46.04+12.37 6345+13.67 <0.001°
<34 4118(12.45) 3985(13.78) 36(19.46) 97(2.44) <0.001¢
35-54 19,049(57.58) 17,399(60.17) 126(68.11) 1524(38.30)
>55 9913(29.97) 7532(26.05) 23(12.43) 2358(59.26)
Gender
Female 16,059(48.55) 14,232(49.22) 76(41.08) 1751(44.01) 0.027¢
Male 17,021(51.45)  14,684(50.78)  109(58.92) 2228(55.99)
Educational level
High school and above 9751(30.80) 8858(32.21) 50(27.32) 843(21.22) <0.001¢
Middle school 10,690(33.77)  9994(36.34) 36(19.67) 660(16.61)
Primary School and below 11,218(35.43) 8651(31.45) 97(53.01) 2470(62.17)
Missing 1421 1413 2 6
Employment status
Unemployed 19,583(59.20) 18,044(62.40) 85(45.95) 1454(36.54) <0.001¢
Employed 13,497(40.80)  10,872(37.60)  100(54.05) 2525(63.46)
Marital status
Single 16,024(49.46) 15,271(54.09) 39(21.08) 714(17.94) <0.001¢
Married 16,375(50.54)  12,964(4591)  146(78.92) 3265(82.06)
Missing 681 681 0 0
Residence
Urban areas 28,225(85.32) 25,034(86.57) 150(81.08) 3041(76.43) 0.029¢
Rural areas 4855(14.68) 3882(13.43) 35(18.92) 938(23.57)
Costs covered by medical insurance
Yes 30,743(94.51) 26,967(94.94) 169(92.35) 3607(91.48) 0.111¢
No 1786(5.49) 1436(5.06) 14(7.65) 336(8.52)
Missing 551 513 2 36
Frequency of hospitalization
None 14,278(43.25)  11,539(39.91)  119(66.11) 2620(66.85) <0.001¢
Once 9930(30.08) 8987(31.08) 49(27.22) 894(22.81)
More than once 8807(26.68) 8390(29.02) 12(6.67) 405(10.33)
Missing 65 0 5 60
Duration of disease, y
<115 16,414(49.62) 15,208(52.59) 93(50.27) 1113(27.97) 0.528¢
>11.5 16,666(50.38)  13,708(47.41)  92(49.73) 2866(72.03)
Family history of mental iliness
No 29,576(95.43)  25,770(95.08)  171(98.28) 3635(97.87) 0.052¢
Yes 1415(4.57) 1333(4.92) 3(1.72) 79(2.13)
Missing 2089 1813 I 265
Disease stability in the last follow-up period
Stable 29,536(95.25) 26,056(95.39) 146(92.41) 3334(94.29) 0.074¢
Unstable 1472(4.75) 1258(4.61) 12(7.59) 202(5.71)
Missing 2072 1602 27 443
The continuity of treatment
Continuous 18,239(55.36)  16,574(57.57)  83(44.86) 1582(39.83) 0.001¢
Non-continuous 9471(28.75) 7988(27.75) 60(32.43) 1423(35.83)
Non-treatment 5236(15.89) 4227(14.68) 42(22.70) 967(24.35)
Missing 134 127 0 7
Follow-up duration, mean=+SD, m 69.73+£39.62 72.80+39.74 38.08+28.93 4896+31.46 <0.001°
Age of onset, y
<28 17,236(52.10) 15,455(53.45) 111(60.00) 1670(41.97) 0.075¢
>28 15,844(47.90) 13,461(46.55) 74(40.00) 2309(58.03)
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Characteristics, n (%) The total cohort group

Total Alive Suicide deceases (1=185) Non-suicide deceases(n=3979) P*
(N=33080) (n=28916)
Age of diagnosis, y
<34 16,866(50.99) 14,962(51.74) 114(61.62) 1790(44.99) 0.007¢
>34 16,214(49.01)  13,954(48.26)  71(38.38) 2189(55.01)
Financial status
Non-poverty 29,281(88.79)  25,486(88.45) 170(91.89) 3625(91.10) 0.144¢
Poverty 3696(11.21) 3327(11.55) 15(8.11) 354(8.90)
Missing 103 103 0 0
History of violent behavior
No 27,789(85.11)  23,941(83.77)  174(95.08) 3674(94.47) <0.001¢
Yes 4862(14.89) 4638(16.23) 9(4.92) 215(5.53)
Missing 429 337 2 90
History of suicide behavior
No 31,969(97.91)  27,931(97.73) 175(95.63) 3863(99.33) 0.098¢
Yes 682(2.09) 648(2.27) 8(4.37) 26(0.67)
Missing 429 337 2 90

Note: # P value for comparison between alive and suicide deceases

? Data are expressed as No. (%) of patients. Percentages have been rounded and may not total 100

b Calculated using a 2-tail t test

¢ Calculated using a X2 test

be interactions between gender and the status of being
married (HR: 2.51, 95% CI: 1.09-5.75, P<0.05) as well as
the non-treatment status (HR: 0.32, 95% CI: 0.13-0.78,
P<0.05) in the suicide group.

Discussion

This retrospective cohort study suggested that gender dif-
ferences were common in people with schizophrenia who
died from suicide [19]. Our study indicated that males
had a higher suicide mortality rate than females and that
the risk decreased with age for both genders, which was
consistent with previous findings [20-23]. This might
be related to less positive social support and marginally
more criticism received by males compared to females
[24]; furthermore, male patients with schizophrenia also
showed poorer long-term treatment outcomes than their
female counterparts [25].

We found that for being female, costs not covered by
medical insurance and no history of receiving treatment
were associated with an increased risk of suicide mortal-
ity. The national medical security system in China is a
multilevel system, with basic medical insurance (BMI) as
the pillar. Approximately 95% of the Chinese population
is covered by one of the BMI programs, including the
employee basic medical insurance (EBMI) program for
employed people and the residents’ basic medical insur-
ance (RBMI) program for non-working residents [26]. In
the present study, the proportion of people with schizo-
phrenia who had costs not paid by medical insurance
was 5.4%, and uninsured medical services were more
common among unemployed and impoverished people,

which might have resulted in their reduced access to
health care services and resources. Evidence has shown
that poverty is related to an increased risk of death
resulting from a lack of health resources and poor qual-
ity of care [27]. With no medical insurance, patients with
low incomes are more likely to be in despair due to their
inability to afford healthcare costs [28], which accounts
for the majority of out-of-pocket payments by patients
[29]. The expenses of long-term treatment may also lead
to non-adherence, which was found to be associated
with a history of suicide attempts, especially for females
[30]. Concerning treatment, antipsychotic treatment was
associated with lower suicide mortality among individu-
als with schizophrenia [31], while no history of antipsy-
chotic drug use was associated with an increased risk of
mortality, with suicide being a major cause [23]. Evidence
suggests that treatment-naive patients with schizophre-
nia may have a poorer outcome (e.g., higher mortality)
than those who have received treatment with antipsy-
chotic medications [32]. Poor adherence has also been
found to be related to death by suicide in patients with
schizophrenia [33]. A large follow-up study showed that
nonuse of antipsychotic drugs led to a 37-fold rise in sui-
cide mortality [34]. However, such an outcome was not
observed in male patients; this might be related to that
female patients with schizophrenia showed more depres-
sive symptoms and males showed more negative symp-
toms [35], while depressive symptoms responded more
quickly and more completely to antipsychotic treatments
[36]. Moreover, evidence showed that female patients
tended to have more frequent episodes of comorbid
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Table 2 Sociodemographic and clinical characteristics of different gender in people with schizophrenia between 2013 and 2021 in
Guangzhou, China

Characteristics, n (%) Female Male

Alive Suicide Non-suicide P Alive Suicide Non-suicide P

deceases deceases

Age, mean=£SD,y 528041424  4632+1262 6623+1439 <0001° 498941375 4584+1225 6126+1265 0002°
<34 1645(11.56) 13(17.11) 42(2.40) 0.006¢ 2340(15.94) 23(21.10) 55(2.47) 0.019¢
35-54 8384(58.91) 53(69.74) 530(30.27) 9015(61.39) 73(66.97) 994(44.61)
>55 4203(29.53) 10(13.16) 1179(67.33) 3329(22.67) 13(11.93) 1179(52.92)
Educational level
High school and above 4060(30.15) 24(32.00) 411(23.49) 0.017¢ 4798(34.18) 26(24.07) 432(19.43) <0.001¢
Middle school 4290(31.86) 13(17.33) 246(14.06) 5704(40.63) 23(21.30) 414(18.62)
Primary School and below 5114(37.98) 38(50.67) 1093(62.46) 3537(25.19) 59(54.63) 1377(61.94)
Missing 768 1 1 645 1 5
Employment status
Unemployed 8922(62.69) 31(40.79) 642(36.66) <0.001¢  9122(62.12) 54(49.54) 812(36.45) 0.007¢
Employed 5310(37.31) 45(59.21) 1109(63.34) 5562 55(50.46) 1416(63.55)
Marital status
Single 6171(44.48) 15(19.74) 298(17.02) <0.001¢  9100(63.36) 24(22.02) 416(18.67) <0.001¢
Married 7702(55.52) 61(80.26) 1453(82.98) 5262(36.64) 85(77.98) 1812(81.33)
Missing 359 0 0 322 0 0
Residence
Urban areas 12,466(87.59)  63(82.89) 1326(75.73) 0.216¢ 12,568(85.59)  87(79.82) 1715(76.97) 0.088¢
Rural areas 1766(12.41) 13(17.11) 425(24.27) 2116(14.41) 22(20.18) 513(23.03)
Costs covered by medical insurance
Yes 13,269(94.88)  68(90.67) 1584(91.03) 0.099° 13,698(95.01)  101(93.52) 2023(91.83) 0.480°
No 716(5.12) 7(9.33) 156(8.97) 720(4.99) 7(6.48) 180(8.17)
Missing 247 1 11 266 1 25
Frequency of hospitalization
None 6022(42.31) 46(63.01) 1194(69.54) <0001 5517(37.57) 73(68.22) 1426(64.76) <0.001¢
Once 4261(29.94) 23(31.51) 349(20.33) 4726(32.18) 26(24.30) 545(24.75)
More than once 3949(27.75) 4(5.48) 174(20.33) 4441(30.24) 8(7.48) 231(10.49)
Missing 0 3 34 0 2 26
Duration of disease, y
<115 7690(54.03) 37(48.68) 504(28.78) 0.351°¢ 7518(51.20) 56(51.38) 609(27.33) 0.971°¢
>115 6542(45.97) 39(51.32) 1247(71.22) 7166(48.80) 53(48.62) 1619(72.67)
Family history of mental iliness
No 12,583(94.74)  70(98.59) 1587(98.27) 0.236¢ 13,187(95.41)  101(98.06) 2048(97.57) 0.295¢
Yes 698(5.26) 1(1.41) 28(1.73) 635(4.59) 2(1.94) 51(243)
Missing 951 5 136 862 6 129
Disease stability in the last follow-up period
Stable 12,865(9540)  66(92.96) 1453(93.62) 0.489¢ 13,191(95.39)  80(91.95) 1881(94.81) 0.205¢
Unstable 621(4.60) 5(7.04) 99(6.38) 637(4.61) 7(8.05) 103(5.19)
Missing 746 5 199 856 22 244
The continuity of treatment
Continuous 8143(57.45) 32(42.11) 687(39.28) <0.001¢  8431(57.68) 51(46.79) 895(40.26) 0.067¢
Non-continuous 3963(27.96) 21(27.63) 623(35.62) 4025(27.54) 39(35.78) 800(35.99)
Non-treatment 2067(14.58) 23(30.26) 439(25.10) 2160(14.78) 19(17.43) 528(23.75)
Missing 59 0 2 68 0 5
Follow-up duration, 70.17 £40.51 364342935 4885+3140 <0001° 7534+3881 392242872 49.04+3151  <0.001°
mean+SD, m
Age of onset, y
<28 6774(47.60) 41(53.95) 620(35.41) 0.269° 8681(59.12) 70(64.22) 1050(47.13) 0.280°
>28 7458(52.40) 35(46.05) 1131(64.59) 6003(40.88) 39(35.78) 1178(52.87)

Age of diagnosis, y
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Table 2 (continued)

Page 8 of 12

Characteristics, n (%) Female Male
Alive Suicide Non-suicide P* Alive Suicide Non-suicide P*
deceases deceases
<34 6577(46.21) 47(61.84) 674(38.49) 0.006° 8385(57.10) 67(61.47) 1116(50.09)  0.359¢
>34 7655(53.79) 29(38.16) 1077(61.51) 6299(42.90) 42(38.53) 1112(49.91)
Financial status
Non-poverty 12,781(90.08)  71(93.42) 1608(91.83) 03319 12,705(86.87)  99(90.83) 2017(90.53) 0.223¢
Poverty 1407(9.92) 5(6.58) 143(8.17) 1920(13.13) 1009.17) 211(947)
Missing 44 0 0 59 0 0
History of violent behavior
No 12,076(85.92)  72(96.00) 1626(95.09) 0.012¢ 11,865(81.69)  102(94.44) 2048(93.99) 0.001¢
Yes 1979(14.08) 3(4.00) 84(4.91) 2659(18.31) 6(5.56) 131(6.01)
Missing 177 1 41 160 1 49
History of suicide behavior
No 13,693(9742)  70(93.33) 1699(99.36) 0.063¢ 14,238(98.03)  105(97.22) 2164(99.31) 0.799¢
Yes 362(2.58) 5(6.67) 11(0.64) 286(1.97) 3(2.78) 15(0.69)
Missing 177 1 41 160 1 49

Note: # P value for comparison between alive and suicide deceases

2 Data are expressed as No. (%) of patients. Percentages have been rounded and may not total 100

b Calculated using a 2-tail t test
¢ Calculated using a X2 test
d Calculated using a calibration x2 test

depression and mania, more self-harm, and more suicide
attempts [37], which contributed to more frequent use of
antidepressants, mood stabilizers, benzodiazepines, and
other sedatives by females as compared to males [9].

This study also found that a history of suicide behav-
ior was a risk factor for suicide deaths in female patients,
which is supported by numerous studies [38]. Suicide
attempts are among the most important predictors of
suicidal behaviors in the early stage of schizophrenia
[39]. It has been reported that 25-50% of patients with
schizophrenia had attempted suicide in their lifetime
[40]. Female patients with schizophrenia usually have
more non-lethal suicide acts than male patients, while
males are more likely to use lethal means and less likely
to engage in suicide attempts [41].

In the present study, the mean follow-up duration of
the suicide group was 38.08 months, which was longer
than the usually used 2-year follow-up in prior studies
[6]. However, it has been noted that the majority of sui-
cides in people with schizophrenia occur within the first
10 years of the illness [6], and a median time to suicide
was found to be 5.6 years from the first episode of psy-
chosis [42]. Consistent with our findings, the mortality
due to suicide is remarkably high in the first 4 years of
follow-up [43]. We also found that the mean age of the
total cohort was 52.75 years. A study [44] has shown
that among the 6,430,587 patients registered in the NISP
across China, more than 60% were aged 45 and above.
The present study also revealed that residing in rural
areas was a risk factor for suicide deaths in both female
and male patients with schizophrenia [45]. It has been

well documented that rural communities lack mental
health resources, including mental health services, com-
munity resources, human resources, and funding [46].
Moreover, patients with schizophrenia in rural commu-
nities experience more stigma and discrimination than
those in urban communities [47], where patients may be
more socially accepted and receive more interventions to
reduce their stigma and improve their clinical symptoms
and social function [48].

Although it is believed that marriage is helpful for
patients with schizophrenia to get better social support
[49] and achieve better clinical, social, and occupational
functions [50], the impact of marriage on the long-term
outcomes of the patients is debatable [51, 52]. Although
a l4-year follow-up study based in rural China indi-
cated that the rate of death by suicide was more common
among unmarried patients with schizophrenia [51], being
married was not found to be a risk factor for suicide mor-
tality in schizophrenia [21]. The present study found that
married men with schizophrenia were at a higher risk
for suicide deaths than married women, which might be
attributed to the following reasons. Firstly, females expe-
rienced acute stress more frequently than males during
the year before onset; as most women had been married
before the occurrence of psychosis [53], they tended to
get more support from their partners and children. Sec-
ondly, evidence showed that female patients had longer
and more stable remission periods and less frequent
relapses [35], while males preferred to get married more
frequently to improve their social status throughout the
illness [25]. However, further studies are still needed
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Table 3 Multivariate analysis of socio-economic and clinical factors in male and female patients with schizophrenia
Characteristics Total Female Male
Suicide Non-suicide Suicide Non-suicide Suicide Non-suicide
deceases deceases deceases
HR (95% Cl) HR (95% Cl) HR (95% Cl) HR (95% Cl) HR (95% Cl) HR (95% Cl)
Age,y
<34 Ref Ref Ref Ref Ref Ref
35-54 0.31(0.17-0.58)"  1.14(0.88-1.47) 0.57(0.20-1.61) 0.85(0.56-1.28)  0.19(0.08-041)"" 1.38(1.00-1.89)
>55 0.06(0.03-0.14)""  2.05(1.58-2.67)"" 0.13(0.04-0.50)" 1.83(1.20-2.80)"  0.03(0.01-0.10)""  2.23(1.60-
3.0
Gender
Female Ref Ref / / / /
Male 138(0.97-197)  1.59(1.48-172)"" / / / /
Educational level
High school and above Ref Ref Ref Ref Ref Ref
Middle school 062(038-1.02)  0.69(0.62-0.78)"" 067(0.32-1.39) 0.50(042-061)"" 061(031-1.18)  0.87(0.75-1.01)
Primary School and below 127(083-197)  157(142-1.73)" 0.95(0.47-1.93) 1.02(0.88-1.18)  1.64(0.95-2.83)  2.18(1.92-
247)"
Employment status
Unemployed Ref Ref Ref Ref Ref Ref
Employed 123(0.89-1.69)  1.63(1.52-1.75)"" 1.41(0.88-2.26) 173(1.55-1.93)" 1.07(069-1.64)  153(1.39-
168)"
Marital status
Single Ref Ref Ref Ref Ref Ref
Married 5.73(3.62-9.09)" 3.29(3.00-3.60)"" 2.89(1.54-5.43)" 243(2.12-2.78)"" 10.20(5.54- 4120367~
1881)" 464)"
Residence
Urban areas Ref Ref Ref Ref Ref Ref
Rural areas 2.23(147-339)"" 2.71(2.49-2.94)" 2.10(1.12-3.94)" 3.09(2.72-350)"" 227(130-3.97)"  2.44(2.18-
2727
Costs covered by medical insurance
Yes Ref Ref Ref Ref Ref Ref
No 138(0.71-2.68)  3.29(2.87-3.78)"" 2.40(1.05-5.48)" 3.11(2.55-3.80)"" 0.74(0.23-2.37)  340(2.81-
410"
Frequency of hospitalization
None Ref Ref Ref Ref Ref Ref
Once 0.51(0.34-0.76)"  0.56(0.51-0.62)"" 0.73(0.39-1.36) 0.56(0.48-0.65)"" 0.39(0.23-0.68)"" 0.57(0.50—
064"
More than once 0.17(0.09-0.35)""  0.34(0.30-0.38)"" 0.20(0.07-0.62)" 0.34(0.28-042)""  0.17(0.07-041)""  0.34(0.29-
040)™
Duration of disease, y
<115 Ref Ref Ref Ref Ref Ref
>115 0.70(0.45-1.08)  1.00(0.92-1.10) 0.75(0.39-1.44) 1.12(0.98-128)  0.68(0.37-1.25)  0.90(0.80-1.02)
Family history of mental iliness
No Ref Ref Ref Ref Ref Ref
Yes 049(0.16-1.56)  0.60(0.47-0.75)"" 0.38(0.05-2.78) 0.39(0.25-0.59)" 067(0.16-2.78)  0.80(0.60-1.06)

Disease stability in the last follow-up period

Stable
Unstable

The continuity of treatment
Continuous
Non-continuous

Non-treatment

Age of onset, y

Ref
1.78(0.96-3.33)

Ref
1.02(0.70-1.50)

1.50(0.94-2.39)

Ref
129(1.11-1.50)""
Ref
133(1.23-145""
134(1.21-148)"

Ref
1.97(0.76-5.11)

Ref
1.13(0.60-2.14)

2.96(1.52-5.77)

*x

Ref
1.35(1.08-1.68)"

Ref
1.33(1.18-1.51)

ok

ek

1.37(1.18-1.59)

Ref
1.62(0.72-3.65)

Ref
0.97(0.59-1.57)

0.84(0.42-1.70)
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Table 3 (continued)
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Characteristics Total Female Male
Suicide Non-suicide Suicide Non-suicide Suicide Non-suicide
deceases deceases deceases
HR (95% ClI) HR (95% ClI) HR (95% Cl) HR (95% ClI) HR (95% ClI) HR (95% ClI)

<28 Ref Ref Ref Ref Ref Ref

>28 0.75(0.49-1.14)  0.99(0.91-1.08) 1.03(0.54-1.93) 1.03(0.89-1.18)  0.55(0.30-0.99)"  0.96(0.85-1.07)

Age of diagnosis, y

<34 Ref Ref Ref Ref Ref Ref

>34 0.90(0.55-1.48)  0.94(0.85-1.03) 0.67(0.33-1.35) 1.06(0.91-1.22) 1.19(0.59-2.39) 0.85(0.75-
0.96)"

Financial status

Non-poverty Ref Ref Ref Ref Ref Ref

Poverty 0.71(0.39-1.29) 0.86(0.75-0.97)" 0.56(0.19-1.67) 0.94(0.77-1.16) 0.90(0.44-1.82) 0.82(0.70-
0.97)

History of violent behavior

No Ref Ref Ref Ref Ref Ref

Yes 0.39(0.19-0.80)  0.40(0.34-0.46)"" 0.37(0.11-1.21) 0.38(030-048)"" 040(0.16-1.00)  0.42(0.35-
051"

History of suicide behavior

No Ref Ref Ref Ref Ref Ref

Yes 2.36(0.99-5.63) 0.51(0.33-0.80)" 3.92(1.30-11.77)" 0.38(0.17-0.83)"  1.38(0.33-5.74) 0.61(0.36-1.05)

Note: Ref: Reference
"P<0.05; "'P<0.01; *"P<0.001

to explore the association between suicide mortality
and marital status or quality of marriage in people with
schizophrenia.

Studies have found that schizophrenia is associated
with an increased rate of violent crime when comorbid
with substance abuse [54], as well as an increased risk of
suicide and premature mortality. The present study found
no significant association between a history of violent
behavior and increased suicide mortality, which might
be related to that a history of violent behavior might only
indicate a behavioral pattern of deliberate attacks rather
than attempts to end their own life [55].

For both female and male patients with schizophrenia,
older age and a history of hospitalization were found to
be protective factors for suicide mortality. We also found
that the age of onset of more than 28 years was a protec-
tive factor for suicide mortality in male patients. Studies
suggest that the risk of suicide decreases with age [56—
58] and that younger patients of both genders have a high
rate of suicide mortality [59]. However, this association
may be more related to the onset of schizophrenia than
to the age per se [12]. In the present study, we found that
female patients who survived during the 9-year follow-up
period had an older age of onset (31.50 years for females
vs. 27.98 years for males), and female patients also had
an older age of suicide death (27.92 years for females vs.
27.26 years for males) by the end of the follow-up. Over-
all, the global peak age of onset of schizophrenia is 20.5
years, and almost half of all cases (47.4%) occur by the age
of 25 years, with males accounting for a larger proportion

[60]. Prior research showed that an older age of onset
was associated with a better outcome in patients with
schizophrenia, and evidence indicates that a younger age
of onset was associated with more frequent hospitaliza-
tions, more negative symptoms, more relapses, poorer
social/occupational functions, and poorer global out-
comes [61]. Consistent with previous research, we found
that people with schizophrenia who had no history of
hospitalization had a higher rate of suicide mortality [21],
which might be attributed to the fact that patients with
a history of hospitalization tended to receive better anti-
psychotic treatment.

Limitations

The present study benefited from a large sample size
extracted from a population-based database. However,
this study also has several limitations. First, detection
bias was inevitable given the retrospective observational
nature of this study. Second, the suicide rates in this
study might have been underestimated due to the loss to
follow-up. Third, due to the retrospective study design,
we were unable to evaluate some important risk fac-
tors, such as comorbid substance abuse and depression.
Fourth, the lack of data on the means of suicide fur-
ther limited further exploration, and this factor may be
explored in future prospective studies. Fifth, the mean
age of patients with schizophrenia was 53 years in the
present study, which is higher than what is generally
expected for schizophrenia patients, who usually have
the disease onset in adolescence or young adulthood
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[61]. This limitation may affect the generalizability of our
findings, suggesting the need for future studies involving
a younger population with schizophrenia. In addition,
given the nature of this study, establishing a causal link
between the identified risk factors and suicide mortality
is still challenging. Thus, further prospective studies are
needed to verify our preliminary results.

Conclusion

In summary, this study suggests that there are gender
differences in suicide risk factors among patients with
schizophrenia. It should be noted that a higher suicide
mortality risk was found in married patients and those
residing in rural areas. Costs not covered by medical
insurance, no history of antipsychotic treatment, and
a history of suicide behavior were associated with an
increased risk of suicide death in females, whereas these
factors seemed less significant in males. Thus, taking the
role of gender into account in the assessment of suicide
mortality risk may facilitate the development of strategies
for suicide prevention for people with schizophrenia.
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