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Objective: This study investigates the trends of suicide and self-harm in Nanjing,
China, through 4 years of data collection, aiming to provide valuable information
for developing effective suicide prevention strategies.

Methods: This descriptive study analyzed Nanjing Emergency Medical Center
(NEMC) ambulance records from Nanjing (2018-2022) to investigate suicide
and self-harm events. Out of 689,305 records, 4,261 cases were included after
exclusions. The study categorized incidents into 4,103 suicide events and 158
self-harm cases. Descriptive statistics and content analysis were conducted to
identify characteristics and themes related to these events, with age groups
defined according to American Medical Association standards.

Results: The study highlights drug poisoning as the leading method, accounting
for 63.56% of the 4,103 suicide events. It notes significant trends by age, gender,
and season, with males showing higher rates of self-harm. The study emphasizes
the need for targeted prevention strategies, particularly focusing on drug-related
suicides among adults and adolescents, as well as the prevalence of various
self-harming behaviors.

Conclusion: To reduce self-harm and suicide, interventions must be
strengthened for women, who experience higher rates. Key strategies include
requlating pesticides and psychotropic drugs, increasing access to mental
health resources, and launching community awareness campaigns. Additionally,
training healthcare providers and promoting family education can enhance
support for women facing mental health challenges.
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1 Introduction

Suicide, defined as the intentional ending of one’s own life (1), is
a significant global public health issue that affects individuals across
the lifespan and in diverse populations (2). According to recent
estimates from the World Health Organization (WHO), more than
720,000 people die due to suicide every year. This makes suicide a
significant global health issue and the third leading cause of death
among individuals aged 15-29 years (3). The global average crude
death rate is 9.2 per 100,000 population. Europe was the highest
with a rate of 12.8 per 100,000 population, followed by Southeast
Asia and the Americas (4). In addition, rates among men aged 45-
64 years have increased from 21 suicides per 100,000 in 1999 to 30
per 100,000 in 2017 (5). Suicide has posed a serious challenge to the
world, especially in low- and middle-income countries (6), where
nearly 77% of suicide deaths occur (3).

Self-harm is often used to describe a broad spectrum of
behaviors and intentions, including attempted hanging, impulsive
self-poisoning, and superficial cutting, typically as a response to
intolerable tension (7). Self-harm serves as a significant predictor
of suicide (8-10). The risk is highest in the first 6 months following
a self-harming episode but persists for several decades (10). Male
gender, advanced age, and multiple instances of self-harm have
been identified as predictors of subsequent suicide (9). Similar to
suicide, self-harm rates fluctuate significantly among countries. In
2004, 5-9% of adolescents in Western countries reported having
self-harmed (7). This illustrates the importance of analyzing the
epidemiology of suicide and self-harm, as well as the related
characteristics (11) to achieve the sustainable development goal of
a one-third reduction in the global suicide rate by 2030 (12).

In China, alongside rapid economic development and changes
in social structures, the rates of suicide and self-harm have
significantly decreased among men and women, urban and rural
residents, and across all age groups (13-15) over the past 20 years
(15, 16). The WHO report estimated that the suicide rate in China
decreased by 59.6%, from a standardized age-adjusted rate of 19.4
per 100,000 population in 2000 to 7.8 per 100,000 in 2012 (13).
Globally, the overall incidence, mortality, and Disability-Adjusted
Life Year (DALY) rates for self-harm showed a decreasing trend
from 1999 to 2019, with estimated annual percentage changes
(EAPC) of —1.5351, —2.0205, and —2.0605, respectively. This
trend may also serve as evidence of a decline in self-harm rates
in China (17). Explanations for this variation include differences
in how suicide cases are classified, cultural attitudes toward
suicide, access to lethal means, and the adequacy of treatment for
mental disorders (5). Notably, although various Chinese provinces
generally share a similar cultural background, the levels of their
economic development and urbanization—factors closely related
to suicide rates—vary significantly (18). Therefore, in order to
precisely understand the trends of suicide and self-harm in China,
studies that focus on representative regions and utilize high-quality
medical registration data are indispensable (3).

Suicide and self-harm behaviors are multifactorial, involving
complex interactions between biological and environmental
determinants (19). In high-income countries, mental illnesses
are estimated to be present in half of those who have died by
suicide, with affective disorders (depression and bipolar disorder)
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accounting for one-third to half of all suicides (20). Studies of self-
harmers presenting to hospitals using standard diagnostic criteria
have shown that over 90% have at least one psychiatric disorder,
most commonly depression, followed by substance abuse and
anxiety disorders (21, 22). In China, ~30% of individuals who die
by suicide have mental disorders, such as depression (23). Given the
high prevalence and serious consequences of self-harm, it is also
critical to further understand its risk and protective factors (24).
Previous study has found that suicide rates are higher among older
rural women, with pesticide ingestion being the most common
method of suicide in China (25). Since the 1990s, restrictions
on access to highly hazardous pesticides have contributed to a
reduction in suicide deaths in China (26). In fact, the focus should
shift to consider the driving forces behind suicide, particularly
common risk factors such as socioeconomic disadvantage, low
social support, increased burden, and unemployment, which have
been increasingly associated with suicidal behaviors in recent years
(27-29). Additionally, the epidemic of communicable diseases,
such as COVID-19, can serve as a significant life stressor for
individuals and those around them, profoundly impacting mental
health, which should also be considered (30).

Nanjing, situated in Jiangsu Province within the Yangtze
River Delta region, is not only characterized by its advanced
industrial economy but also serves as a representative city of China
(31). Nanjing has historically been a significant hub for culture,
education, research, politics, economy, transportation networks,
and tourism as well as the city exemplifies the demographic,
cultural, and economic diversity characteristic of eastern China. In
this study, we targeted this representative city in China to explore
the reasons behind the shift in suicide and self-harm rates and
trends. We aimed to investigate cases reported by the Nanjing
Emergency Medical Center (NEMC) based on ambulance records
from 2018 to 2022 and to provide strategies for future localized
suicide and self-harm prevention.

2 Materials and methods

2.1 Data source

This descriptive study analyzed NEMC data on suicide and self-
harm events based on ambulance call records among the Nanjing
population from 2018 to 2022. As a provincial-level emergency
medical rescue base, NEMC has a unified command and dispatch
system for ambulances and a rapid response mechanism that
has established a comprehensive rescue network. The need for
consent to participate was deemed unnecessary and waived by the
Institutional Ethics Committee (IEC) of the Children’s Hospital of
Nanjing Medical University (Approval No. 202309012-1) because
the study utilized medical records and biological samples obtained
from previous clinical treatments.

2.2 Participants

According to self-reported symptoms during ambulance calls,
689,305 records from the NEMC were initially reviewed by two
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authors (R.Y. and W.Y.). A total of 4,571 records related to self-
harm and suicide events were identified during the study period.
Of these incidents, 153 with missing gender information and 157
with unclear records were excluded during a double-check review
by two additional authors (J.Z. and H.Y.), leaving 4,261 records
included in the study. After reviewing these 4,261 records, two
other authors (J.Z. and X.W.) classified 4,103 as suicide events and
158 as self-harm events (Figure 1).

2.3 Variables and analysis

Descriptive statistics were conducted for sex, age, report date,
and method of self-harm or suicide. Three authors (R.Y., HY,,
and X.W.) performed a content analysis of self-reported symptoms
and primary diagnoses to inductively identify characteristics and
precipitating circumstances of self-harm and suicide, grouping
them into themes for subgroup analysis. Following the American
Medical Association’s age designations, the age groups in this study
include four sub-groups: Children (1-12 years), Adolescents (13-
17 years), Adults (18 years and older), and Older Adults (65
years and older). A constant comparative approach was used to
refine themes into more succinct categories (32). Discrepancies
in coding were resolved and data saturation was confirmed by
reaching a mutual consensus after a discussion between authors
(32). Statistical analyses were performed with SPSS, version 26.0
(IBM Corp).

3 Result

Table 1 present a sobering overview of suicide methods based
on 4,103 reported events during 2018-2022, revealing concerning

10.3389/fpubh.2025.1494841

trends, particularly in drug poisoning, which accounts for 2,608
events (63.56%). Cutting wrists is the second most common
method, with 626 events (15.26%), emphasizing the importance of
recognizing self-harming behaviors that can lead to fatal outcomes,
while hanging, reported in 509 events (12.41%), remains a notable
method despite being less frequent than drug poisoning and wrist
cutting. Falling, with 128 events (3.12%), is less common than the
top three methods but still significant, whereas drowning, noted in
only 41 events (1.00%), and gas poisoning, with 38 events (0.93%),
are among the least common methods, indicating they may not be
primary focuses for suicide prevention efforts. Additionally, various
unspecified methods total 69 events (1.68%), and the use of multiple
methods in 84 events (2.05%).

During the reporting period, a total of 158 self-harm events
were recorded, categorized into four primary methods. Body injury
accounted for the highest number of incidents, with 103 events
(65.19%), including behaviors like hitting oneself and burning,
indicating its prevalence among individuals seeking emergency
medical assistance in Nanjing. Other unspecified self-harming
behaviors totaled 45 events (28.48%), reflecting a diversity of
practices. Cutting wrists was reported in 7 events (4.43%), making
it less common, while swallowing foreign bodies was noted in 3
events (1.90%). Overall, the data highlights body injury as the most
prevalent form of self-harm, with a significant variety of methods
suggesting a need for further exploration and tailored support for
those engaging in these behaviors (Table 2).

Based on confirmed suicide and self-harm methods in the
study, four subgroups were created by different themes, including
(1) Years, (2) Seasons, (3) Age, and (4) Gender. For suicide (Table 3
and Figure 2), the age group indicated adult population remained
the most reported events compared with youth and older adult
populations, and drug poisoning had the largest proportion. In fact,
drug poisoning dominated in all three age groups, while hanging

Total number of emergency case reported by Nanjing Emergency Medical Center
from 2018 to 2022 (N=689,305)

Cases were excluded due to

A 4

non-suicidal emergency
(N=684,734)

Eligible cases (N=4571)

Cases with unclear
diagnosis (N=153) and

A4

missing gender (N=157)

were excluded

Eligible cases
(N=4261)

FIGURE 1
Flow diagram of suicide and self-harm cases screening, 2018-2022.
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TABLE 1 Suicide cases reported by Nanjing Emergency Medical Center in

Nanjing, Jiangsu, 2018-2022.

10.3389/fpubh.2025.1494841

TABLE 3 Individual characteristics of suicide cases reported by Nanjing
Emergency Medical Center in Nanjing, Jiangsu, 2018-2022.

Hanging 509 (12.41%) Year
Drowning 41 (1.00%) 2018 374 (9.12%)
Falling 128 (3.12%) 2019 831 (20.25%)
Cutting wrists 626 (15.26%) 2020 1,021 (24.88%)
Drug poisoning 2,608 (63.56%) 2021 1,101 (26.83%)
Gas poisoning 38 (0.93%) 2022 776 (18.91%)
Other methods 69 (1.68%) Sex
Multiple methods 84 (2.05%) Male 1,547 (37.70%)
Total 4,103 Female 2,556 (62.30%)
?Percentage is counted out of total observed cases. Seasonb
TABLE 2 Self-harm cases reported by Nanjing Emergency Medical Center Spring 1,102 (26.86%)
in Nanjing, Jiangsu, 2018-2022. Summer 1,182 (28.81%)
Cutting wrists 7 (4.43%) Winter 851 (20.74%)
Body injury 103 (65.19%) Age group®
Swallow foreign bodies 3 (1.90%) Children 31 (0.76%)
Other methods 45 (28.48%) Adolescents 268 (6.53%)
Total 158 Adults 2,831 (69.00%)
?Percentage is counted out of total observed cases. Older adults 973 (23.71%)

shared a similar proportion among the adult and older adult
populations rather than that in the youth population. Boundaries of
various themes are usually affected due to the complexity associated
with interactions between environmental factors and individual
characteristics, such as drug poisoning caused most suicide events
in all four seasons as same as the trend from 2018 to 2022.

The trends observed in Table 4 and Figure 3 of self-harm
incidents in Nanjing from 2018 to 2022 discloses prominent
trends. There is a distinct preponderance of self-harm among
males over females, suggesting that societal attitudes might
influence emotional expression. Seasonal variations indicate higher
occurrences in spring and fall, while lower rates are observed in
summer and winter, suggesting that environmental factors could
play a role. Most self-harm incidents occur among adults, with
few among adolescents and none reported among children. These
findings emphasize the complexity of self-harm behaviors and the
necessity for targeted interventions considering gender, seasonal
influences, and age-related factors.

3.1 Years

Table 5 shows 3,103 reported suicide events, increasing from
374 in 2018 to a peak of 1,101 in 2021, then declining to 776 in
2022. Drug poisoning was the most common method, accounting
for 62.03% of events in 2018 and peaking at 66.76% in 2021, before
slightly decreasing to 64.56% in 2022. This method consistently
represented the majority over the 5 years.

Frontiersin Public Health

#Percentage is counted out of total observed cases.

bSpring runs from March 1 to May 31; Summer runs from June 1 to August 31; Fall runs from
September 1 to November 30; and Winter runs from December 1 to February 28 (February 29
in a leap year).

“The following are the American Medical Associations’ age designations: Children (1-12
years); Adolescents (1317 years); Adults (18 years or older); and Older adults (65 and older).

Hanging was the second most common method, starting at
12.57% in 2018, peaking at 13.71% in 2020, dropping to 10.90% in
2021, and rising to 12.24% in 2022. Cutting wrists was significant
in 2019 and 2020, reaching 18.29% and 14.89%, respectively,
but declined to 13.79% by 2022. Other methods, like drowning,
falling, gas poisoning, and multiple methods, accounted for smaller
percentages, with drowning remaining below 2% each year.

3.2 Seasons

The highest number occurring in the summer (1,182 events)
and the lowest in winter (851 events) (Table 6). The predominant
method of suicide across all seasons is drug poisoning, accounting
for ~63%—64% of events, with a notable peak in summer (759
events, 64.21%). Cutting wrists is the second most common
method, consistently representing around 15% of events in each
season, with a slight decrease in winter (134 events, 15.75%).
Hanging is also a significant method, particularly in spring (146
events, 13.25%) and summer (152 events, 12.86%), while drowning
remains the least common method, with the highest incidence in
spring (15 events, 1.36%). Other methods, including falling, gas
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Adults
(n=2944)
Youth
(0=317)
Older
adults
(n=1000)
0 300 600 900 1200 1500 1800 2100 2400 2700 3000
No. of suicide in different age groups
mHanging ®mDrowning w Falling m Cutting Wrists ®Drug Poisoning
m Gas Poisoning w Self-harm = Other Methods Multiple Methods
FIGURE 2
Age group associate with suicide methods of case reported by Nanjing Emergency Medical Center, 2018-2022.

TABLE 4 Individual characteristics of self-harm cases reported by Nanjing
Emergency Medical Center in Nanjing, Jiangsu, 2018-2022.

Characteristics Cases N (%)?

Year

2018 14 (8.86%)
2019 34 (21.52%)
2020 51 (32.28%)
2021 37 (23.42%)
2022 22 (13.92%)
Sex

Male 92 (58.23%)
Female 66 (41.77%)
Season®

Spring 49 (31.01%)
Summer 31 (19.62%)
Fall 42 (26.58%)
Winter 36 (22.78%)
Age group®

Children 0 (0.00%)
Adolescents 18 (11.39%)
Adults 113 (71.52%)
Older adults 27 (17.09%)

#Percentage is counted out of total observed cases.

Spring runs from March 1 to May 31; Summer runs from June 1 to August 31; Fall runs from
September 1 to November 30; and Winter runs from December 1 to February 28 (February 29
in a leap year).

“The following are the American Medical Associations’ age designations: Children (1-12
years); Adolescents (1317 years); Adults (18 years or older); and Older adults (65 and older).

poisoning, and multiple methods, show varying frequencies, with
falling being more prevalent in the fall (39 events, 4.03%).

Frontiersin Public Health

3.3 Age groups

Table 7 presents an analysis of suicide events by age group, as
reported by the Nanjing Emergency Medical Center in Jiangsu,
China, from 2018 to 2022. The data is divided into four age groups:
children, adolescents, adults, and older adults. In total, there were
31 events for children, 268 for adolescents, 2,831 for adults, and 973
for older adults.

The most common method of suicide across all age groups
was drug poisoning, which accounted for a significant percentage
of events: 77.42% for children, 73.13% for adolescents, 63.86%
for adults, and 59.61% for older adults. This indicates a
concerning trend of high drug-related suicides, particularly among
younger individuals.

Hanging was the second most common method, especially
among adults (9.04%) and older adults (24.77%), but it was
less common among children (12.90%) and adolescents (2.99%).
Drowning and falling were reported less frequently, with drowning
being particularly rare among children (0.00%) and older adults
(0.72%). Cutting wrists was notable among adolescents (11.57%)
and adults (17.52%), but not among children. The categories of
“other methods” and “multiple methods” accounted for a small
portion of events in all age groups, with the highest being 3.23% for
“other methods” among children and 2.99% for “multiple methods”
among adolescents.

3.4 Gender

A total of 4,103 suicide events were reported, with 1,547
The most
common method of suicide among males was drug poisoning,

involving males and 2,556 involving females.

accounting for 56.17% (869 events), followed by hanging
at 21.01% (325 events) and wrist cutting at 11.12% (172
events). In contrast, females showed a higher prevalence of
wrist cutting, which constituted 17.76% (454 events) of their
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Adults
(n=2944)
Youth
(@=317)
Older
adults
(n=1000)
0 300 600 900 1200 1500 1800 2100 2400 2700 3000
No. of suicide in different age groups
mHanging mDrowning m Falling m Cutting Wrists ®Drug Poisoning
= Gas Poisoning wSelf-harm = Other Methods Multiple Methods
FIGURE 3
Age group associate with suicide methods of case reported by Nanjing Emergency Medical Center, 2018-2022. The following are the American
Medical Associations’ age dessignations: youth (1-17 year old); Adults (18 years or olders) and older adults (65 and older).

total, while drug poisoning was also significant at 68.04%
(1,739 events).

Other methods included hanging, drowning, and gas
poisoning. Males had a higher percentage of hanging incidents
(21.01%) compared to females (7.20%). Drowning was relatively
uncommon, with males at 1.36% (21 events) and females at 0.78%
(20 events). Falling incidents were slightly more frequent among
males (4.20%) than females (2.46%). Gas poisoning was infrequent,
with males at 1.55% (24 events) and females at 0.55% (14 events)

(Table 8).

3.5 Classification of drug poisoning

In this study, we focused significantly on drug poisoning as the
leading method of suicide among the sample population, classifying
drug types based on the chief complaints of patients or descriptions
provided by those who called for emergency assistance (Table 9).
A total of 1,197 cases (44.97%) involved overdoses of psychotropic
medications, including sleeping pills, antidepressants, and the
sedative lorazepam. Additionally, overdoses of other drugs, such
as cold medications, hypotensive drugs, and specific medications
for other conditions, accounted for 31.56% of cases. For example,
one case involved an 85-year-old female who “took valsartan 80 mg,
~40 capsules over more than 2h,” while another case involved a
29-year-old male who “drank toilet cleaner for 40 min.” Notably,
suicides involving pesticides accounted for 21.30%, placing them in
third position, followed by rat poison (2.07%) and opioids (0.11%).

4 Discussion

This descriptive study examined ambulance records from the
NEMC between 2018 and 2022, focusing on suicide and self-harm
events. Out of 689,305 calls, 4,261 cases related to self-harm or

Frontiersin Public Health

suicide were analyzed. The study found that drug poisoning was
the most prevalent method of suicide, accounting for 63.56% of
cases, followed by wrist cutting (15.26%) and hanging (12.41%).
Self-harm incidents primarily involved body injuries (65.19%). The
analysis revealed significant trends across age groups, seasons, and
gender, with higher rates among adults and males. Drug poisoning
was notably common across all age groups, particularly among
younger individuals.

Our study revealed that both men and adults were the two
main groups that endured higher burdens of self-harm compared
to others. Although the national circumstances in China indicated
that females used to be in disadvantaged positions and had greater
burdens of self-harm than males (33). Nevertheless, our findings
indicated that females witnessed a greater reduction in the burden
of self-harm than males from 2018 to 2022 in Nanjing, which was
consistent with the national results in China (14, 34, 35). Some
researches attributed the big declining trends among females to the
process of urbanization and economic development during the past
decades (36). Meanwhile, in the current social changes in China,
intense work stress and anxiety caused by the rapid increase in
the cost of living may exert more pressure on males. These factors
are not beneficial to their mental health and make them prone to
mental illness, a key risk factor for self-harm (37).

According to previous research, although suicide has been a
challenging public health problem in China, (38) with the rising
economic levels and great social changes, a dramatic decline
in Chinese suicide rates has been observed in the last three
decades (16, 39, 40). Our study reported that the previously
declining trend in suicides has recently reversed in Nanjing.
To the best of our knowledge, these findings are consistent
with a recent study of a large nationwide sample in China
(2), which indicated a relatively high prevalence of suicidal
idealization among the general population during the COVID-19
pandemic. The outbreak of the pandemic has had profound health,
psychological, social, and economic consequences worldwide,

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1494841
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Yang et al.

TABLE 5 Suicide cases reported by Nanjing Emergency Medical Center from 2018 to 2022 in Nanjing, Jiangsu.

10.3389/fpubh.2025.1494841

Suicide methods, N (%)*

Hanging 47 (12.57%) 107 (12.88%) 140 (13.71%) 120 (10.90%) 95 (12.24%)
Drowning 4(1.07%) 12 (1.44%) 11 (1.08%) 8 (0.73%) 6 (0.77%)
Falling 11 (2.94%) 25 (3.01%) 38 (3.72%) 30 (2.72%) 24 (3.09%)
Cutting wrists 52 (13.90%) 152 (18.29%) 152 (14.89%) 163 (14.80%) 107 (13.79%)
Drug poisoning 232 (62.03%) 505 (60.77%) 635 (62.19%) 735 (66.76%) 501 (64.56%)
Gas poisoning 5(1.34%) 7 (0.84%) 8 (0.78%) 11 (1.00%) 7 (0.90%)
Other methods 12 (3.21%) 12 (1.44%) 14 (1.37%) 14 (1.27%) 17 (2.19%)
Multiple methods 11 (2.94%) 11 (1.32%) 23 (2.25%) 20 (1.82%) 19 (2.45%)
Total 374 831 1,021 1,101 776

#Percentage is counted out of total observed cases per year.

TABLE 6 Suicide cases in different seasons® reported by Nanjing Emergency Medical Center, Nanjing, Jiangsu, 2018—2022.

Suicide methods, N (%)*

Summer Winter
Hanging 146 (13.25%) 152 (12.86%) 107 (11.05%) 104 (12.22%)
Drowning 15 (1.36%) 11 (0.93%) 6 (0.62%) 9 (1.06%)
Falling 26 (2.36%) 39 (3.30%) 39 (4.03%) 24 (2.82%)
Cutting wrists 175 (15.88%) 171 (14.47%) 146 (15.08%) 134 (15.75%)
Drug poisoning 694 (62.98%) 759 (64.21%) 620 (64.05%) 535 (62.87%)
Gas poisoning 12 (1.09%) 9 (0.76%) 9(0.93%) 8(0.94%)
Other methods 17 (1.54%) 19 (1.61%) 17 (1.76%) 16 (1.88%)
Multiple methods 17 (1.54%) 22 (1.86%) 24 (2.48%) 21 (2.47%)
Total 1,102 1,182 968 851

*Percentage is counted out of total observed cases in different seasons.

bSpring runs from March 1 to May 31; Summer runs from June 1 to August 31; Fall runs from September 1 to November 30; and Winter runs from December 1 to February 28 (February 29 in

aleap year).

TABLE 7 Suicide cases of different age groups® reported by Nanjing Emergency Medical Center in Nanjing, Jiangsu, 2018-2022.

Suicide methods, N (%)*

Age group
Children Adolescents Adults Older adults

Hanging 4(12.90%) 8 (2.99%) 256 (9.04%) 241 (24.77%)
Drowning 0 (0.00%) 2(0.75%) 32 (1.13%) 7(0.72%)
Falling 2 (6.45%) 13 (4.85%) 85 (3.00%) 28 (2.88%)
Cutting wrists 0 (0.00%) 31 (11.57%) 496 (17.52%) 99 (10.17%)
Drug poisoning 24 (77.42%) 196 (73.13%) 1,808 (63.86%) (580 59.61%)
Gas poisoning 0(0.00%) 3(1.12%) 35(1.24%) 0(0.00%)
Other methods 1(3.23%) 7 (2.61%) 52 (1.84%) 9 (0.92%)
Multiple methods 0 (0.00%) 8 (2.99%) 67 (2.37%) 9 (0.92%)
Total 31 268 2,831 973

#Percentage is counted out of total observed cases in each age group.
bThe following are the American Medical Associations” age designations: Children (1-12 years); Adolescents (13-17 years); Adults (18 years or older); and Older adults (65 and older).

which may have heightened various suicide risk factors (41,
42). Nevertheless, the number of suicide cases observed in 2022
has reduced to a similar level in 2019. This indicates that as
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the pandemic evolves, the suicide situation might be changing,
so it is necessary to have ongoing monitoring and real-time
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TABLE 8 Suicide cases of sexual group reported by Nanjing Emergency
Medical Center in Nanjing, Jiangsu, 2018—-2022.

Sexual group

Male Female

Suicide methods, N (%)* | Hanging 325(21.01%) | 184 (7.20%)
Drowning 21 (1.36%) 20 (0.78%)
Falling 65 (4.20%) 63 (2.46%)

Cutting wrists 172 (11.12%) | 454 (17.76%)

Drug poisoning 869 (56.17%) | 1,739 (68.04%)

Gas poisoning 24 (1.55%) 14 (0.55%)

Other methods 41 (2.65%) 28 (1.10%)
Multiple methods 30 (1.94%) 54 (2.11%)
Total 1,547 2,556

Percentage is counted out of total observed cases in each sexual group.

TABLE 9 Classification of drug poisoning in reported suicide cases.

Classification of drug poisoning Cases N (%)?

Pesticide 567 (21.30)
Rat poison 55 (2.07)
Opioids 3(0.11)

Psychotropic medicine 1,197 (44.97)

Other drugs 840 (31.56)

Total 2,662

*Percentage is counted out of total drug poisoning cases.

Our study revealed that the seasonal peak of suicidal behaviors
was typically witnessed in summer and hit the bottom in winter. A
previous study examined the influence of social and bio-climatic
factors by using 28 countries time series data, reported that
populations in the temperature zone exhibited suicide seasonality
(44). The climate in the temperate zone always showed the
widest seasonal change with the longest day length in spring
time/early summer which may introduce a potential influence from
a geographic perspective toward the seasonal cycle of suicides (45).
The activity of serotonin that regulated the mood and impulse
control of human beings were sensitive to climate change and a
marked seasonal fluctuation was reported (46). It was noted that
the malfunctioning of one’s serotonin could be one of the most
imperative factors that drive a person to have a deliberate self-harm
behavior (47, 48). The inter-correlation among climate change,
serotonin function, and suicidal ideation may help explain the
seasonal effect on suicides, as studies show a strong link between
climatic factors, especially sunshine exposure, and suicidal behavior
(45, 49, 50).

However, this might not hold true for those countries situated
in the tropical zone where the climate exhibits no distinct seasons.
No seasonal pattern was discerned in suicide deaths in Colombia, a
country located in the inter-tropical zone with stable temperatures
throughout the year (51). A similar finding was reported in the
city of Sao Paulo which is a municipality in the southeast region
of Brazil (52) and in Singapore, one of the Asian countries lying
one degree north of the equator (53). A study by Cantor et al. (54)
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examined the Caucasian population near the equator in Australia.
It found that male suicides peaked in spring and early summer,
while female suicides were at their lowest in autumn. Although
some variations were noted, climate factors appeared to have less
influence in the tropical zone.

These findings highlight a clear seasonal pattern in suicidal
behaviors, which should impact existing public health measures
mentioned previously. For instance, it may be beneficial to
reinforce connections with patients who have a history of suicide
attempts or suicidal thoughts during the summer through brief
contact interventions (55, 56). In addition, broad public health
campaigns for prevention and awareness should be implemented
during at-risk periods. Practitioners should also be more vigilant
in the spring and summer for patients at risk of suicide, including
those with suicidal ideation, a history of suicidal behaviors, or
psychiatric disorders (57). Nevertheless, further studies are needed
to better understand the physiological mechanisms underlying the
meteorological factors that impact suicidal behaviors (57).

The increase in suicide cases seen in this study is mainly due to
rising rates among young and older adults. In China, suicide is the
leading cause of death for people aged 15-34, significantly adding
to the overall health burden (58). Moreover, stress-diathesis models
suggest that stressful life events interact with vulnerability factors,
increasing the likelihood of suicidal behavior (59). Adolescence
can be a vulnerable time for dealing with life stressors like family
conflicts and academic pressure (60). Previous studies found that
many university students do not value life enough and have a
weak sense of survival, which may indicate a lack of social support
and hope among young people (61). In fact, studies found that
depressive symptoms had direct and indirect effects on suicide risk
among young adults (62, 63), however, these correlations were weak
(61). Thus, many young people at risk of suicide may not have
mood disorder while the risk come from not valuing life, having
poor problem-solving skills, and other reasons, like believing that
suicide is a way to express or defend their faith (61). Regarding
young adults in Nanjing, concern about economic problems is
a common trigger for suicide among this age group (64), Many
young adults play the role of breadwinners for their families and
consequently experience more economic stress than people in other
age groups (18).

On the other hand, China is experiencing a rapidly aging
population as the first wave of baby boomers born in the 1950s
and 1960s began turning 60 in the 2010s (65). Rapid macro-socio-
economic changes and urbanization may lead to disconnection,
physical alienation, loss of normal social interactions, and increased
anxiety or depression among the older population in Nanjing (66,
67). Moreover, suicidal behavior is associated with chronic diseases
which were significant in older population (68). The modernization
of a society leads to dramatic social changes that without doubt
would affect older people (46). A higher life expectancy leads to a
larger proportion of older adult people in the population, raising
concerns about resource competition. Research suggests that a
well-developed social welfare system for the older adult is a key
protective factor against suicide among older adults. Enhancing
social activities for this group may foster connections and reduce
the seasonal effects related to their means of staying in touch. A
better social welfare system, along with proactive engagement with
older adults, could significantly improve the current situation (46).
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Regarding gender, previous studies have indicated that females
have higher suicidal ideation than males (69, 70), which is
consistent with our findings as well. Although one of studies from
South Korea have not reached a definite conclusion (71), additional
has proved that female with low socio-economic status have a
significantly higher number of suicide attempts, especially those
who are receiving national basic livelihood security (OR: 1.820)
(72). However, more studies have found that female suicide is
related to increased economic stress, unemployment, and income
loss (73, 74). Specifically, lifetime incarceration, previous trauma,
and earning <$40,000 emerged as a greater risk for suicide attempts
in women (75). Data reported by the WHO in 2012 align with our
study results, indicating that female students in China had higher
suicide rates (61). Therefore, it is important to further explore how
gender differences affect suicide risk.

Lastly, ingesting pesticides was once the most common method
of suicide in China, accounting for 58% of all suicides between 1996
and 2000 (76). However, after strict laws were implemented on the
use of lethal pesticides in agriculture, the rate of pesticide-related
suicides declined rapidly (77). Today, drug poisoning, especially
the misuse of mental health and sedative drugs, has emerged as
the most common means of suicide in Nanjing. This suggests
that suicide prevention strategies should be updated (3). In one
respect, the increase in depression diagnoses among suicide victims
indicates that more attention should be paid to the treatment of
depression (3). For instance, China’s primary mental health care
system is hospital-centered and needs improvement to better cover
high-risk populations (78), and the government should enhance
the regulation of psychotropic drugs through both policy and
legal means.

A key advantage of this study lies in the fact that we employed
suicide data from the NEMC, which covers all emergency calls
in Nanjing. Such data is highly representative and avoids the
risk of sampling errors. However, this study also has some
limitations. First, it was a cross-sectional study, and the causal
relationship between multiple risk factors could not be determined
(2). Second, suicide is a sensitive subject in China, which implies
that additional demographic details, such as educational level,
employment status, and medical complications, are frequently not
accessible. Therefore, without understanding the main factors that
lead to suicide attempts, we cannot effectively target prevention
efforts (79). The suicide cases in our study did not include
regional information about where the suicides occurred, which may
underestimate the number of cases, particularly in rural areas, and
makes analysis more difficult.

5 Conclusion

In summary, the number of self-harm and suicide cases among
ambulance medical emergencies in Nanjing, China, rose from 2018
to 2021 but declined in 2022. Females, as well as young and older
adults, were particularly impacted, with incidents happening most
frequently in summer. Drug poisoning was the most prevalent
method of suicide. These findings enhance our comprehension
of self-harm and suicide trends, assisting in identifying at-
risk populations and informing targeted prevention strategies.
Additionally, future research should incorporate longitudinal
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studies that broaden the measurement of self-harm and suicide
behaviors and systematically evaluate long-term outcomes.
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