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ABSTRACT
Objectives To assess the association between depression 
and suicide attempt (SA) by age and region.
Design Cross- sectional study.
Setting First Affiliated Hospital of Wannan Medical College 
from January 2021 to January 2022.
Participants Hospitalised patients.
Primary outcome measures SA was the primary 
outcome and data on SA was obtained from the electronic 
medical records of hospitalised patients.
Methods and analysis In this study, data on inpatients of 
the First Affiliated Hospital of Wannan Medical College from 
January 2021 to January 2022 were extracted from the 
medical record system using the convenience sampling 
method. According to the exclusion criteria, 7593 eligible 
research subjects were obtained. Logistic regression 
analysis was used to assess the association between 
depression and SA, combining age and region. Subgroup 
analyses were carried out to assess the relationship 
between age, region and SA in depressed patients, after 
excluding non- depressed patients, and to inspect the 
interaction of age and region. Finally, further comparisons 
of the disparities in suicide patterns among different age 
groups and regional groups were made.
Results Among 7593 patients (3630 males), 655 (8.6%) 
patients with SA were observed. We found that depression 
was significantly associated with SA by age and region (all 
p<0.05). Specifically, depressed juveniles and adults had 
a higher risk of SA compared with non- depressed adults, 
and ORs (95% CIs) were 2.62 (1.59 to 4.30) and 1.67 
(1.30 to 2.13), respectively. Furthermore, rural individuals 
with depression, urban individuals without depression 
and urban individuals with depression had a higher risk of 
SA compared with rural participants without depression, 
and ORs (95% CIs) were 1.60 (1.22 to 2.12), 1.29 (1.04 
to 1.61) and 2.53 (1.83 to 3.49), respectively. In subgroup 
analyses, we further found that depression was strongly 
associated with SA in juveniles (OR 2.84, 95% CI 1.19 to 
6.76, p=0.018) and urban patients (OR 1.67, 95% CI 1.15 
to 2.40, p=0.006). Notably, the predominant methods 
of suicide among individuals with depression were the 
utilisation of sleeping pills or antidepressants.
Conclusion Our study found individuals with depression 
are at higher risk of SA, especially juveniles and urban 
individuals. Effective integration of mental health and 
urban–rural services could mitigate the risk of suicide and 
contribute to better outcomes.

INTRODUCTION
Suicide represents a significant global public 
health issue. The prevalence of suicide deaths 
has witnessed a concerning rise worldwide, 
with a 6.7% increase between 1990 and 2016.1 
The WHO reports that over 700 000 people 
lose their lives to suicide each year, and more 
than 10 million individuals attempt suicide, 
ranking as the fourth leading cause of death 
among individuals aged 15–29 years old.2 
Depression is one of the most common mental 
diseases associated with suicide.3–5 In 2015, 
the WHO reported that over 3.22 million indi-
viduals worldwide experienced depression, 
with more than half of suicides or suicide 
attempts (SA) preceded during periods of 
depression.6 Although extensive studies have 
been conducted on the correlation between 
depression and suicide rates worldwide,7–12 
given the grim form of SA, the relationship 
still needs further study.

Previous studies regarding depression and 
SA have mainly concentrated on the risk 
factors of SA among patients with depres-
sion, such as sleep quality,13 14 negative 
emotions,15 anxiety5 14 16 and social support.17 
Studies have also explored the relationship 
between depression and SA within specific 
groups, such as adolescents,18 19 univer-
sity students,20 high school students,21 the 
elderly22 and military personnel.9 In China, 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This study used subgroup analysis and logistic re-
gression analysis to investigate the relationship be-
tween depression and attempted suicide.

 ⇒ This study was conducted in a single province and 
city in China; therefore, the results should be ex-
trapolated to other provinces and cities with caution.

 ⇒ This study did not include several potentially im-
portant covariates, such as education and parental 
information.
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while the suicide rate among individuals over 25 years 
old has been decreasing, the suicide death rate among 
individuals aged 5–14 has seen an alarming increase 
from 2010 to 2021.23 Adolescents, constituting one- sixth 
of the global population, are particularly vulnerable due 
to their immaturity and emotional sensitivity, making 
them more susceptible to suicidal ideation, self- harm 
and SA.24 Currently, most studies on SA have focused 
singularly on either adolescents or adults, with limited 
evidence regarding the differences between the two 
populations.25–27

Furthermore, the disparity between the SA in urban 
and rural areas has been a contentious topic. Rural areas 
often face more challenging social, economic and cultural 
conditions compared with urban areas, resulting in 
higher suicide rates.28 29 This finding has been supported 
by 24 previous studies conducted in different countries.28 
However, several studies have also indicated that the inci-
dence of SA is higher in urban areas compared with rural 
areas.30 31 Given the inconsistent evidence, policy develop-
ment and social support are limited.

Therefore, this study aimed to use a large- scale clinical 
sample to explore the association between depression 
and SA by age and region. By identifying the specific 
characteristics of suicide within different groups, targeted 
prevention strategies can be developed to effectively 
address this pressing public health issue.

METHODS
Study design and setting
This study was a large- sample clinical research that used 
data from patients admitted to the First Affiliated Hospital 
of Wannan Medical College. It used a convenience 
sampling method to extract the medical data of inpa-
tients from January 2021 to January 2022 in the medical 
record homepage system. This approach was based on 
practical considerations including data stability issues due 
to a system upgrade and COVID- 19 lockdown, as well as 
resource constraints. The 1 year research period allowed 
for intensive data handling within our limitations, with an 
extra month added to compensate for reduced patient 
numbers during lockdown. In the current study, partici-
pants aged <11 and >85 years (n=44 308), serious physical 
diseases (n=51 812), repeated hospitalisations (n=8642), 
death records (n=1012), migrant

population (n=827) and other serious mental illnesses 
(n=296) were excluded. Finally, 7593 individuals were 
included in the final analysis (figure 1).

Primary outcome
Suicide attempt
SA was defined as a form of suicide in which an individual 
had a will to terminate their own life but did not die.32 
In the current study, SAs were collected from electronic 
medical records of patients who were hospitalised for 

Figure 1 Flowchart of the study.
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suicide behaviour, including the use of pesticides, antide-
pressants, sleeping pills, other medications, cutting tools, 
carbon monoxide poisoning and other methods.

Depression
In this study, depressed patients were identified according 
to the International Classification of Diseases code ICD-1033 
from the homepages of the medical record.

Covariates
Socio- demographic and clinical information included 
sex (male and female), marriage (single, married and 
others), occupation (students, farmers, retirees, unem-
ployed and others), taking antidepressants (yes or no) 
and chronic diseases (diabetes, hypertension, hyperlipid-
emia, stroke, coronary heart disease, thyroid dysfunction 
and chronic obstructive pulmonary disease).

Patient and public involvement
None.

Statistical analysis
Frequency and percentage were used for categorical vari-
ables, and mean and standard deviation (X±SD) were 
used for continuous variables. Logistic regression analysis 
was used to examine the association between depression 
and SA, combining age and region. Bootstrap sampling 
was performed by randomly sampling 90%, 80% and 70% 
of the sample size to ensure the robustness of the associ-
ation between depression and SA. The sizes of the resam-
pled samples were 6834, 6074 and 5315, respectively.

Furthermore, subgroup analyses were performed 
to assess the association of age and region with SA in 
depressed patients, excluding non- depressed patients 
and examined the interaction of age and region. Finally, 
we further compared the differences in suicide patterns 
between different age groups and regional groups.

SPSS 27.0 and R 4.3.3 software were used for all analyses. 
A two- sided p<0.05 was considered statistically significant.

RESULTS
Among 7593 participants, 1290 (17.0%) depressed 
patients were observed and 655 (8.6%) suicide attempts 
were recorded. SA patients were more likely to be married 
females, as well as unemployed farmers. Furthermore, SA 
patients were more likely to be urban adults. More details 
are shown in table 1.

In logistic regression analysis, it was found that age, 
region, depression, sex, occupation and the number of 
chronic diseases all had statistically significant impacts 
on SA (online supplemental figure 1). In this study, 
individuals with depression were more likely to have 
SA compared with those without depression (OR 1.42, 
95% CI 1.16 to 1.74). Urban residents showed a higher 
risk of SA than rural residents (OR 2.77, 95% CI 2.32 to 
3.30), and juveniles were more prone to SA than adults 
(OR 1.75, 95% CI 1.08 to 2.83).

Furthermore, we found that depression was posi-
tively associated with SA by age and region. Specifically, 
compared with non- depressed adults, depressed juveniles 
and adults had the higher risks of SA, and ORs (95% CIs) 
were 2.62 (1.59 to 4.30) and 1.67 (1.30 to 2.13), respec-
tively (figure 2). Furthermore, compared with rural 
individuals without depression, rural individuals with 
depression, urban individuals without depression and 
urban individuals with depression had the higher risks 
of SA, and ORs (95% CIs) were 1.60 (1.22 to 2.12), 1.29 
(1.04 to 1.61) and 2.53 (1.83 to 3.49), respectively. Boot-
strap analyses were used to verify the robustness of the 
association between depression and SA (n=6834 for 90%, 
n=6074 for 80% and n=5315 for 70%, respectively). Inter-
estingly, the results of bootstrap analyses were consistent 
with the findings of the total population (online supple-
mental figures 2 and 3).

In a subgroup analysis, we further discovered that 
depressed juveniles were more likely to attempt suicide 
compared with depressed adults (OR 2.84, 95% CI 1.19 
to 6.76, p=0.018), and urban patients with depression 
had the higher risk of SA compared with rural patients 
with depression (OR 1.67, 95% CI 1.15 to 2.40, p=0.006) 
(figure 3). Moreover, there was an interaction between 
region and age on SA (p=0.002) (online supplemental 
figure 5).

Notably, a total of 188 patients with SA were identified 
as having a history of depression. Among the depres-
sive patients residing in rural region, the most prevalent 
method of SA involved the utilisation of antidepressants 
(35.2%), whereas urban patients frequently resorted to 
sleeping pills (42.2%). Regarding age groups, antide-
pressant usage (44.1%) was the predominant method 
of SA among juveniles, while sleeping pill consumption 
(40.0%) was more prevalent among adults (figure 4).

DISCUSSION
This was a large- scale clinical study assessing the associa-
tion between depression and SA by age and region. Our 
study revealed a significant association between depres-
sion and an increased risk of SA, particularly among juve-
niles and urban individuals. The predominant methods 
of suicide among individuals with depression were the 
utilisation of sleeping pills or antidepressants.

In this study, we found that depression was strongly 
associated with SA, which was consistent with previous 
studies.34–36 Depression, as a mental health condition 
characterised by persistent feelings of sadness, hope-
lessness and despair, poses a substantial risk for suicidal 
ideation and behaviour.37 38 A reasonable explanation 
is that the intense emotional distress experienced by 
individuals with depression can become overwhelming 
and unbearable, leading them to consider suicide as a 
means to escape their pain.39–41 In addition, depression 
often leads to withdrawal from social interactions and a 
diminished support network, leaving individuals feeling 
isolated and disconnected.42 The absence of a strong 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 M

ay 31, 2025
 

h
ttp

://b
m

jo
p

en
.b

m
j.co

m
/

D
o

w
n

lo
ad

ed
 fro

m
 

30 Jan
u

ary 2025. 
10.1136/b

m
jo

p
en

-2024-088944 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

https://dx.doi.org/10.1136/bmjopen-2024-088944
https://dx.doi.org/10.1136/bmjopen-2024-088944
https://dx.doi.org/10.1136/bmjopen-2024-088944
https://dx.doi.org/10.1136/bmjopen-2024-088944
https://dx.doi.org/10.1136/bmjopen-2024-088944
http://bmjopen.bmj.com/


4 Ge D, et al. BMJ Open 2025;15:e088944. doi:10.1136/bmjopen-2024-088944

Open access 

support system can exacerbate the feelings of despair and 
increase vulnerability to suicidal thoughts and attempts.

Furthermore, the current study demonstrated the 
higher risk of SA among juveniles compared with adults. 
Depression is a prominent contributing factor to suicidal 
behaviour, especially among children and adolescents 
worldwide, with an estimated prevalence of mild to severe 
depression at approximately 21.3%.43 Children under the 
age of 15 diagnosed with depression are more susceptible 
to experiencing suicidal ideation and engaging in self- 
harming actions24. Adolescents, with their heightened 
emotional sensitivity and ongoing physiological changes, 
are prone to psychological and behavioural issues. The 
underdeveloped prefrontal cortex, responsible for 
emotional regulation, further impedes their ability to 
cope with negative emotions.24 Academic pressure, 
particularly prevalent in Chinese youth, has also been 

identified as a significant contributing factor to juvenile 
suicide.24–44 Notably, the COVID- 19 pandemic has likely 
influenced the observed suicide rates, as it has had a 
profound impact on the lives, employment and studies of 
individuals in this study.45 46

Notably, urban patients with depression had a higher 
SA risk compared with rural those with depression, 
which was inconsistent with previous studies.28 29 47 Rapid 
urbanisation has spurred the intensification of popula-
tion mobility and increased pressures in work, housing 
and social integration, jointly exacerbating the mental 
health challenges faced by urban residents, all of which 
are key factors driving the higher suicide risk in urban 
areas compared with rural areas.48–50 Moreover, it is 
important to note that mental healthcare accessibility 
in rural areas is limited, leading to the underestimation 
of suicide prevalence in these regions.51 Stigmatisation 

Table 1 Sociodemographic and clinical characteristics (n = 7593)

Variables

Total Suicidal attempt

p valueN=7593 No, n=6938 Yes, n=655

Sex <0.001

  Male 3630 (47.8%) 3377 (48.7%) 253 (38.6%)

  Female 3963 (52.2%) 3561 (51.3%) 402 (61.4%)

Marriage <0.001

  Single 609 (8.0%) 460 (6.6%) 149 (22.7%)

  Married 6589 (86.8%) 6121 (88.2%) 468 (71.5%)

  Others 395 (5.2%) 357 (5.1%) 38 (5.8%)

Age <0.001

  ≥18 (Adult) 7186 (94.6%) 6645 (95.8%) 541 (82.6%)

  <18 (Juvenile) 407 (5.4%) 293 (4.2%) 114 (17.4%)

Region <0.001

  Rural 4865 (64.1%) 4564 (65.8%) 301 (46.0%)

  Urban 2728 (35.9%) 2374 (34.2%) 354 (54.0%)

Occupation <0.001

  Students 286 (3.8%) 196 (2.8%) 90 (13.7%)

  Farmer 1837 (24.2%) 1649 (23.8%) 188 (28.7%)

  Retirees 1139 (15.0%) 1107 (16.0%) 32 (4.9%)

  Unemployed 2804 (36.9%) 2632 (37.9%) 172 (26.3%)

  Others 1527 (20.1%) 1354 (19.5%) 173 (26.4%)

Number of chronic diseases <0.001

  0 4273 (56.3%) 3747 (54.0%) 526 (80.3%)

  1 2355 (31.0%) 2276 (32.8%) 79 (12.1%)

  >1 965 (12.7%) 915 (13.2%) 50 (7.6%)

Taking antidepressants antidepressants <0.001

  No 6729 (88.6%) 6227 (89.8%) 502 (76.6%)

  Yes 864 (11.4%) 711 (10.2%) 153 (100.0%)

Depression <0.001

  No 6303 (83.0%) 5836 (84.1%) 467 (71.3%)

  Yes 1290 (17.0%) 1102 (15.9%) 188 (28.7%)
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Figure 2 Association between depression and SA varied in age and region (n=7593). Note: confounding factors such as sex, 
occupation and chronic diseases were adjusted. SA, suicidal attempt.

Figure 3 Association of age and region with SA in depressed patients (n=1290). Note: confounding factors such as sex, 
occupation and chronic diseases were adjusted. SA, suicidal attempt.
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surrounding mental illness and suicide is particularly 
pronounced in rural areas, resulting in the concealment 
of such issues as accidental deaths by relatives of affected 
individuals. We also discovered that there was an inter-
action between region and age on SA. This interaction 
disclosed the complexity and specificity of the risk of 
SA among different urban–rural environments and age 
groups. For instance, urban adolescents, being in an envi-
ronment with more abundant and diverse information, 
have easier access to various social phenomena, cultural 
concepts and value systems.19 52 This extensive exposure 
enables them to understand the complexity and diversity 
of society more comprehensively, but it might also cause 
them to perceive social pressure and competition earlier 
compared with their rural counterparts, thus increasing 
the risk of SA.

Interestingly, our study found that sleeping pills and 
antidepressants were the most common suicide methods 
used by individuals with depression. This finding is 
noteworthy, particularly considering the reduction in 
pesticide suicides observed in China.31 Discrepancies in 
suicide methods across nations can be attributed to social, 
economic and cultural disparities, as well as the availability 
of means for suicide.53 54 Additionally, the prolonged use 
of medication among individuals with depression, stem-
ming from policies extending prescription periods, may 
contribute to the preference for sleeping pills and antide-
pressants as suicide methods.55

This study found several points worthy of consider-
ation. First, urban healthcare providers should prioritise 
early screening and intervention for depressed adoles-
cents to mitigate SA risks. Second, mental health care-
givers should closely monitor medication use, especially 
sleeping pills and antidepressants, to prevent misuse and 
overdose. Finally, there is a need to strengthen collabo-
ration among medical, school, community and family 
sectors to provide comprehensive mental healthcare for 
urban adolescents.

In summary, our large- scale clinical study highlights 
the significant association between depression and SA, 
emphasising the heightened risk among urban areas and 
juveniles. Sleeping pills and antidepressants emerged as 
the most prevalent methods of suicide among individ-
uals with depression. These findings provide valuable 
insights for comprehending and addressing the complex 
dynamics surrounding depression and suicidal behaviour.

Limitations
There were some limitations to this investigation. First, 
because the study was retrospective, it was unable to 
determine the causal association between SA and depres-
sion, as well as region and age. Second, the study did not 
investigate the impacts of education and parental infor-
mation on SA. Third, the study only collected data from 
one general hospital, not from others. Fourth, this study 
was carried out in a single province and city in China. 

Figure 4 Age and region differences in suicide methods among depressed patients.
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Because of disparities in economy, geographical location 
and customs of culture, it is unclear whether the findings 
may be generalised to other provinces and cities. In future 
work, we will extend the duration of the study, enrich the 
variables, expand the research area and conduct longi-
tudinal multi- centre studies to comprehensively under-
stand suicide attempts in different contexts and ensure 
the extensive applicability of research findings.

CONCLUSION
This study found that high risk for SA in depressed 
populations include juveniles and urban participants, 
and revealed that the primary ways of suicide among 
depressed individuals are the use of sleeping medications 
and antidepressants, highlighting the importance of 
strengthening drug control and surveillance. Overall, our 
findings provide valuable insights into the relationship 
between depression and SA, offering implications for 
targeted interventions, mental healthcare improvements 
and suicide prevention strategies to mitigate the burden 
of depression- related SA.
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