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Objective: This study aimed to investigate the causes and clinical characteristics
of 980 cases of accidental pediatric injuries admitted to the pediatric intensive
care unit (PICU) to provide clinical evidence to support the prevention and
reduction of severe accidental pediatric injuries.

Methods: A total of 980 patients with accidental pediatric injuries admitted to
the pediatric intensive care unit (PICU) of Hunan Children’s Hospital from 2017
to 2023 were included in this study.

Results: Between 2017 and 2023, 980 patients with accidental pediatric injuries
were admitted to the PICU, comprising 588 boys and 392 girls (boy-to-girl ratio:
1.5:1). During the study period, a total of 16,151 children were admitted to the
PICU, of whom 980 were admitted due to accidental injuries and 15,171 due
to non-accidental injuries. There were no statistically significant differences in
sex distribution between the accidental and non-accidental injury groups.
Accidental pediatric injuries were most common among infants, toddlers, and
preschool children, with the number of PICU admissions decreasing with
increasing age. Across all years, infants and preschool children were the most
affected. Traffic accidents and falls showed an increasing trend over time,
whereas poisoning and drowning showed a decreasing trend. Differences in
the composition of causes by year were statistically significant. The overall
mortality rate among children with accidental injuries was 4.39%. The mortality
rates by cause were as follows: traffic accidents (4.2%), falls (3.2%), foreign
objects (7.1%), carbon monoxide poisoning (0.0%), food poisoning (9.7%), drug
poisoning (1.0%), other types of poisoning (4.2%), burns and corrosive injuries
(0.0%), drowning (13.0%), suffocation syndrome (23.1%), and other causes
(4.3%). Prognostic differences between causes were statistically significant.
Conclusion: Accidental pediatric injuries predominantly occur in boys, with
infants and preschool children being the most affected. These injuries are
more common in summer, with drug poisoning, traffic accidents, and falls
being the main causes. Among the common causes, traffic accidents and falls
showed an increasing trend, whereas poisoning and drowning showed a
decreasing trend. Suffocation syndrome, drowning, and food poisoning were
associated with high mortality rates.
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1 Introduction

Accidental injuries refer to sudden and dangerous events in
daily life that threaten an individual’s health and life (1). These
injuries are among the leading causes of death, hospitalization,
and disability worldwide. For years, the issue of accidental
pediatric injuries has been largely overlooked. Discussions on
pediatric survival initiatives on the global agenda have seldom
addressed this problem. Accidental pediatric injuries represent a
critical public health issue that demands urgent attention.

Globally, more than 2,000 children and adolescents younger
than 19 years die every day from preventable injuries. In China,
accidental injuries are also a leading cause of death among
children (2). Nowadays, data on accidental pediatric injuries
requiring pediatric intensive care unit (PICU) care are limited. In
this study, we collected data from the medical records of
pediatric patients with accidental injuries who were admitted to
the PICU of Hunan Children’s Hospital from 2017 to 2023. The
causes of injuries and clinical characteristics of patients with such
injuries were analyzed to provide evidence-based data for
preventing severe accidental pediatric injuries. The data were
collected from one of the oldest tertiary-level specialized
children’s hospitals in China, which is the only one in the
province. The PICU of Hunan Children’s Hospital is also a
nationally recognized clinical specialty unit. As such, the patients
with severe accidental injuries admitted to this hospital are
relatively representative. In this study, we analyzed the causes of
accidental pediatric injuries and clinical characteristics of patients
with such injuries over the past 7 years to provide evidence-
based strategies for prevention and reduction.

2 Materials and methods
2.1 Data sources

Data were collected from pediatric patients admitted to the
PICU of Hunan Children’s Hospital due to accidental injuries
between 1 January 2017 and 31 December 2023. Diagnoses were
classified into the following categories based on the International
Classification of Diseases, Tenth Revision (ICD-10): W00 (fall
injuries), VO1 (traffic injuries), T15 (injuries caused by foreign
T20 (burns/scalds and X40
(poisoning), P28 (suffocation syndrome), W65 (drowning), and
T66 (other unspecified effects). A total of 980 patients were
in the
information about the patients, such as their age, sex, time of

objects), corrosive  injuries),

included study. Data collection included general

admission, primary diagnosis, and prognosis.
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2.2 Research methods

Statistical analysis was performed using SPSS 25.0. Categorical
data were analyzed using the chi-square test, whereas qualitative
data were expressed as frequencies and percentages. Comparisons
of differences between groups for the categorical variables were
conducted using the chi-square test, and Fisher’s exact test was
used when the conditions were not met. A p-value of <0.05 was
considered statistically significant.

3 Results

3.1 Sex distribution of patients with
accidental pediatric injuries

A total of 980 pediatric patients, including 588 boys and 392
girls, were admitted to the PICU for accidental injuries between
2017 and 2023. The distribution of visits to PICU of sex in
different years from 2017 to 2023 is shown in Table 1. The boy-
to-girl ratio for accidental injuries was 1.5:1. Across all years, the
number of boys admitted to the PICU for accidental injuries was
greater than that of girls, although the differences in sex
composition were not statistically significant. During this period,
16,151 patients in total, including 980 with accidental injuries
and 15,171 with non-accidental injuries, were admitted to the
PICU. Sex distribution of the unexpected and expected groups
between 2017 and 2023 is shown in Table 2. There were no
statistically significant differences in sex distribution between the
accidental and non-accidental injury groups.

3.2 Age distribution of patients with
accidental pediatric injuries

From 2017 to 2023, the age distribution of the 980 patients with
accidental pediatric injuries admitted to the PICU was as follows:

o Under 3 years: 440 patients (44.9%)
o 3-5 years: 276 patients (28.2%)

TABLE 2 Sex distribution of the unexpected and expected groups
between 2017 and 2023.

‘ Group ’ Boys ‘ Girls ‘

Total
Accident injury 588 (60%) 392 (40%) 980
Non-accidental injury 9,438 (62.2%) 5,733 (37.8%) 15,171
71911
p=0.167

TABLE 1 Distribution of visits to the PICU by sex in different years from 2017 to 2023.

Boys 93 102 78

Girls 74 49 62

7 9.885
p=0.130
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o 6-8 years: 127 patients (13.0%)
o 9-11 years: 79 patients (8.1%)
o 12 years and older: 58 patients (5.9%)

Infants, toddlers, and preschool children were most commonly
admitted for accidental injuries. The number of PICU admissions
for accidental injuries tended to decrease with increasing age.
Across all years, infants and preschool children were consistently
the most affected. The differences in age distribution between
years were statistically significant. The distribution of accidental
pediatric injuries from 2017 to 2023 is shown in Table 3.

3.3 Seasonal distribution of accidental
pediatric injuries

From 2017 to 2023, 980 patients with accidental pediatric
injuries were admitted most frequently during the summer.
Differences in the seasonal distributions of accidental injuries
across years were statistically significant. The distribution of
accidental injuries in children admitted to the PICU from 2017
to 2023 is shown in Table 4.

3.4 Annual distribution of causes of
accidental pediatric injuries

From 2017 to 2023, the causes of accidental injuries among
PICU patients were ranked as follows:

« Poisoning: 391 patients
o Traffic accidents: 237 patients
« Falls: 154 patients

TABLE 3 Distribution of accidental pediatric injuries from 2017 to 2023.

10.3389/fped.2025.1562237

o Drowning: 100 patients

« Burns/scalds and corrosive injuries: 35 patients
o Suffocation syndrome: 26 patients

o Other unspecified effects: 23 patients

o Foreign objects: 14 patients

Poisoning, traffic accidents, and falls were the primary causes of
accidental pediatric injuries. In different years, poisoning
remained the leading cause. Traffic accidents and falls showed an
increasing trend, whereas poisoning, drowning, and suffocation
syndrome demonstrated a decreasing trend. The differences in
the composition of causes by year were statistically significant.
The distribution of the causes of injuries in PICU patients from
2017 to 2023 is shown in Table 5. The changing trend of
different causes of injury in children in PICU from 2017 to 2023
is shown in Figure 1, indicating an increasing trend of traffic
accidents and falls and a decreasing trend of poisoning and
drowning. The annual proportion of the causes of accidental
injuries in 2017-2023 is shown in Figrure 2. The proportion of
accidental injuries from 2017 to 2023 is shown in Figure 3.

3.5 Analysis of the general clinical data for
different causes of accidental injuries in
PICU patients

Among the 980 patients with accidental pediatric injuries, 588
were boys and 392 were girls. Across all types of injuries, the most
common injuries for both sexes were caused by drug poisoning,
traffic accidents, and falls. The incidence rates for all causes were
higher among boys than among girls, but the difference in the
sex composition was not statistically significant.

Age (years) 2017 PAONES] 2019 2020 2021 2022 2023 Total
<3 94 78 85 59 35 36 53 440
3-5 42 46 29 41 29 32 57 276
6-8 16 13 16 12 25 13 32 127
9-11 9 7 8 8 7 10 30 79
>12 6 7 2 6 14 6 17 58
b 41.732

P 0.001

TABLE 4 Distribution of accidental injuries in children admitted to the PICU from 2017 to 2023.

Year | Spring (March-May)

Summer (June-August)

Autumn (September-November)

Winter (December-February)

2017 34 50 50 33
2018 45 39 31 36
2019 28 44 38 30
2020 29 31 36 30
2021 28 26 28 28
2022 31 31 20 15
2023 56 69 17 47
Total 251 290 220 219
7 41732
P 0.001
Frontiers in Pediatrics 03 frontiersin.org
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TABLE 5 Distribution of the causes of injuries in PICU patients from 2017 to 2023.

10.3389/fped.2025.1562237

Cause of disease 2017 2018 2019 2020 2021 2022 2023
Traffic injury 19 (11.4%) 36 (23.8%) 27 (19.3%) 26 (20.6%) 33 (30.0%) 37 (38.1%) 59 (31.2%)
Falls 25 (15.0%) 10 (6.6%) 11 (7.9%) 21 (16.7%) 18 (16.4%) 10 (10.3%) 59 (31.2%)
Foreign objects 0 (0.0%) 0 (0.0%) 0 (0.0%) 3 (2.4%) 1 (0.9%) 0 (0.0%) 10 (5.3%)
Poisoning 79 (47.3%) 83 (55.0%) 68 (48.6%) 57 (45.2%) 36 (32.7%) 34 (35.1%) 35 (18.5%)
Burns/scalds and corrosive injuries 4 (2.4%) 3 (2.0%) 5 (3.6%) 6 (4.8%) 3 (2.7%) 4 (4.1%) 9 (4.8%)
Heatstroke syndrome 7 (4.2%) 3 (2.0%) 8 (5.7%) 3 (2.4%) 3 (2.7%) 2 (2.1%) 0 (0.0%)
Drowning 30 (18.0%) 14 (9.3%) 20 (14.3%) 7 (5.6%) 12 (10.9%) 6 (6.2%) 11 (5.8%)
Others 3 (1.8%) 2 (1.3%) 1 (0.7%) 3 (2.4%) 4 (3.6%) 4 (4.1%) 6 (3.2%)
7 177.954
P <0.001
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FIGURE 1
The changing trend of different causes of injury in children in PICU from 2017 to 2023.

The age distribution was as follows: infancy and toddlerhood,
preschool-age, and school-age. The proportions of accidental
injuries varied across age groups. For infants and toddlers, the
top three causes of accidental injuries were drug poisoning,
drowning, and falls/traffic accidents. For preschool-aged and
school-aged children, the top three causes of accidental injuries
were traffic accidents, drug poisoning, and falls. For adolescents,
the top three causes of accidental injuries were drug poisoning,
falls, and traffic accidents. The differences in age composition for
various causes were statistically significant.

The seasonal distribution rankings are as follows: summer,
autumn, spring, and winter. Across all seasons, the primary
causes of accidental injuries were drug poisoning, traffic
accidents, and falls. The differences in seasonal composition for

Frontiers in Pediatrics

various causes were statistically significant. General clinical data
of children with different types of accidental injuries are shown
in Table 6.

The prognosis outcomes were as follows: full recovery (10.5%),
improvement (81.9%), no improvement (3.2%), and death (4.4%).
The differences in prognosis composition among the causes were
statistically significant.

The direct cause of death for nine children of car accident
injuries and five children of elevated fall injuries in children was
cerebral hemorrhage. The direct cause of death for 13 children
who drowned was drowning. The direct cause of death in six
children with heatstroke
dysfunction.

syndrome  was
seven children who died from

multiple organ
Among the

poisoning, the causes include one case of arsenic poisoning, one
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1.2%

2.4%

3.6% 38.1%

FIGURE 2

The annual proportion of the causes of accidental injuries in 2017-2023. (A) The annual proportion of the causes of accidental injuries in 2017. (B) The
annual proportion of the causes of accidental injuries in 2018. (C) The annual proportion of the causes of accidental injuries in 2019. (D) The annual
proportion of the causes of accidental injuries in 2020. (E) The annual proportion of the causes of accidental injuries in 2021. (F) The annual proportion
of the causes of accidental injuries in 2022. (G) The annual proportion of the causes of accidental injuries in 2023.

I Traffic injury
B Falls
" B Foreign objects
2.3% I Poisoning
0 urns/scalds and corrosive injuries
10. 2% [ Burns/scalds and
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I Drowning
24.2%  m otners
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FIGURE 3
The portion of accidental injuries from 2017 to 2023.
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TABLE 6 General clinical data of children with different types of accidental injuries.

a a oreig O g a Dro ea O Othe ota
Oopje o O O aro
arpo 00d ed e Othe -
ono 0[S PO O
Sex
Boys 145 (61.2%) | 108 (70.1%) | 11 (78.6%) 18 (52.9%) 20 (64.5%) | 157 (52.0%) 15 (62.5%) 20 (57.1%) 66 (66.0%) 15 (57.7%) 13 (56.5%) | 588 (60%) | 19.639 | 0.033
Girls 92 (38.8%) | 46 (29.9%) 3 (21.4%) 16 (47.1%) 11 (35.5%) | 145 (48.0%) 9 (37.5%) 15 (42.9%) 34 (34.0%) 11 (42.3%) 10 (43.5%) | 392 (40%)
Age
Infant 53 (22.4%) | 53 (34.4%) 12 (85.7%) 16 (47.1%) 9 (29.0%) 158 (52.3%) 13 (54.2%) 26 (74.3%) 65 (65.0%) 26 (100.0%) 9 (39.1%) | 440 (44.9%) | 185.600 | <0.001
Preschool-age 98 (41.4%) | 47 (30.5%) 1 (7.1%) 4 (11.8%) 9 (29.0%) 81 (26.8%) 5 (20.8%) 5 (14.3%) 20 (20.0%) 0 (0.0%) 6 (26.1%) | 276 (28.2%)
School-age 78 (32.9%) | 43 (27.9%) 1 (7.1%) 14 (41.2%) 9 (29.0%) 33 (10.9%) 4 (16.7%) 4 (11.4%) 13 (13.0%) 0 (0.0%) 7 (30.4%) | 206 (21.0%)
Adolescent 8 (3.4%) 11 (7.1%) 0 (0.0%) 0 (0.0%) 4 (12.9%) 30 (9.9%) 2 (8.3%) 0 (0.0%) 2 (2.0%) 0 (0.0%) 1 (4.3%) 58 (5.9%)
Season
Spring 57 (24.1%) 44 (28.6) 3 (21.4%) 5 (14.7%) 6 (19.4%) 84 (27.8%) 7 (29.2%) 6 (17.1%) 27 (27.0%) 4 (15.4%) 8 (34.8%) | 251 (25.6%)
Summer 85 (35.9%) 46 (29.9) 1(7.1%) 2 (5.9%) 20 (64.5%) | 79 (26.2%) 3 (12.5%) 16 (45.7%) 33 (33.0%) 1 (3.8%) 4 (17.4%) | 290 (29.6%) | 122.046 | <0.001
Autumn 46 (19.4%) 37 (24.0) 4 (28.6%) 6 (17.6%) 4 (12.9%) 78 (25.8%) 9 (37.5%) 6 (17.1%) 20 (20.0%) 2 (7.7%) 8 (34.8%) | 220 (22.4%)
Winter 49 (20.7%) | 27 (17.5%) 6 (42.9%) 21 (61.8%) 1 (3.2%) 61 (20.2%) 5 (20.8%) 7 (20.0%) 20 (20.0%) 19 (73.1%) 3 (13.0%) | 219 (22.3%)
Prognosis
Cure 21 (8.9%) | 13 (8.4%) 5 (35.7%) 0 (0.0%) 3(9.7%) | 44 (14.6%) 2 (8.3%) 4 (11.4%) 10 (10.0%) 0 (0.0%) 1(4.3%) | 103 (10.5%)
Improve 202 (85.2%) | 127 (82.5%) | 7 (50.0%) 31 (91.2%) | 23 (74.2%) | 250 (82.8%) 21 (87.5%) 29 (82.9%) 74 (74.0%) 20 (76.9%) 19 (82.6%) | 803 (81.9%) | 93.662 | <0.001
Not more 4 (1.7%) 9 (5.8%) 1(7.1%) 3 (8.8%) 2 (6.5%) 5 (1.7%) 0 (0.0%) 2 (5.7%) 3 (3.0%) 0 (0.0%) 2(8.7%) | 31 (3.2%)
Death 10 (4.2%) 5 (3.2%) 1(7.1%) 0 (0.0%) 3 (9.7%) 3 (1.0%) 1 (4.2%) 0 (0.0%) 13 (13.0%) 6 (23.1%) 1(43%) | 43 (4.4%)
Total 237 154 14 34 31 302 24 35 100 26 23 980
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case of botulism, two cases of toxin poisoning, one case of paraquat
poisoning, one case of amoxicillin poisoning, and one case of
chlorpromazine poisoning. The direct cause of death in another
case of oxygen tank injury was cerebral hemorrhage.

The mortality rates for specific causes were as follows:

o Traffic accidents: 4.2%

« Falls: 3.2%

« Foreign objects: 7.1%

o Carbon monoxide poisoning: 0.0%
» Food poisoning: 9.7%

o Drug poisoning: 1.0%

o Other types of poisoning: 4.2%

« Burns/scalds and corrosive injuries: 0.0%
o Drowning: 13.0%

« Suffocation syndrome: 23.1%

o Other causes: 4.3%

4 Discussion
4.1 Overview of accidental pediatric injuries

This retrospective study was conducted at Hunan Children’s
Hospital from 2017 to 2023 and focused on patients with
accidental pediatric injuries who were admitted to the PICU.
Over the past few decades, while significant progress has been
made in healthcare, resulting in marked reductions in the
number of deaths from infectious diseases and cancer, deaths
among children and adolescents related to injuries have steadily
increased (3). Accidental injuries pose a severe threat to the
safety and lives of children worldwide. In 2015, the WHO
European Region reported 18,328 pediatric deaths due to
injuries, with 88.5% resulting from accidental causes (4).

Children are highly susceptible to accidental injuries because
their ability to recognize and respond to risks is relatively weak,
increasing their vulnerability to potential dangers. Moreover,
severe accidental injuries in children result in high rates of
disability and mortality, significantly affecting their quality of life
and long-term development.

4.2 Sex and age distribution of patients with
accidental pediatric injuries

This study revealed that, from 2017 to 2023, 588 boys and 392
girls were admitted to the PICU for accidental injuries, with a boy-
to-girl ratio of 1.5:1. Across all years, the number of boys exceeded
that of girls. For different causes of accidental injuries, boys were
consistently more affected than girls were. This may be due to
several reasons. (1) Studies have suggested that boys are generally
more active, curious, and inclined to explore unknown
environments and try new things, leading to a greater risk of
accidental injuries (5). (2) Boys and girls exhibit different
motivation levels and behavioral patterns (6). Boys are more
likely to engage in risky activities, increasing their likelihood of

experiencing accidental injuries.
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The age distribution revealed a decreasing trend in the
incidence of PICU admissions for accidental injuries with
increasing age. Infants and preschool children accounted for the
majority of accidental injury cases. This is primarily because
younger children have weaker motor balance, risk responses, and
emergency perception abilities than older children do, making
them more prone to losing control during activities, resulting in
falls or collisions.

With age, children develop improved cognitive abilities and a
stronger sense of self-protection, enabling them to better
recognize and avoid potential dangers, thus reducing their risk of
accidental injuries. Other factors contributing to higher rates of
accidental injuries in younger children include incomplete
development, heightened curiosity, and a higher center of gravity
during movement (7).

Preschool-aged children represent a high-risk group, partly
because of increased independence, more challenging behavior,
and reduced adult supervision (8), resulting in higher injury
rates. The leading causes of injuries by age group were as follows:

« Infants: drug poisoning, drowning, falls, and traffic accidents

o Preschool-aged and school-aged children: traffic accidents, drug
poisoning, and falls

+ Adolescents: drug poisoning, falls, and traffic accidents

While drug poisoning, traffic accidents, and falls were common
across all age groups, the proportions varied significantly.
Different developmental stages influence children’s ability to
recognize and respond to risks. For example, cognitive levels
increase with age, enabling better recognition of hazardous factors.

The most common age-specific injury was suffocation
syndrome, which was almost exclusively observed in infants
under 1 year of age. This syndrome largely occurs due to
improper caregiving practices. Many parents overdress their
children or cover them excessively with blankets due to fear of
cold, even obstructing their child’s nose and mouth. This creates
a high-temperature, low-oxygen environment.

Infants lack a fully developed thermoregulatory center,
preventing effective body temperature regulation. Additionally,
their underdeveloped language skills hinder their ability to cry
for help, increasing the likelihood of accidental injuries.

4.3 Annual trends in PICU admissions for
accidental pediatric injuries

The study results indicate that the number of accidental
pediatric injuries admitted to the PICU tended to decrease from
2017 to 2022 but significantly increased in 2023.

On the one hand, studies have suggested that the spectrum of
diseases among PICU patients changed notably during the 2 years
of the coronavirus disease 2019 (COVID-19) pandemic, with a
significant decrease in the number of critically ill pediatric
patients (9). This could be attributed to effective epidemic
prevention measures that reduce the incidence and progression
of certain diseases. Parents working from home during this
period were more attentive to their children, thereby reducing

frontiersin.org
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the risk of accidental injuries. In addition, improvements in online
medical consultations and the dissemination of knowledge about
preventing and treating accidental pediatric injuries may have
contributed to reduced demand for hospital visits and fewer
critical conditions resulting from accidental injuries (10, 11).

On the other hand, the Chinese government has increasingly
prioritized children’s well-being, launching policies and public
education campaigns to prevent accidental injuries. For example,
initiatives such as the “National Action Plan for Disability
Prevention (2016-2020)” and the “2015 Guidelines on Health
Literacy for Chinese Citizens: Basic Knowledge and Skills,” as
well as a series of technical guidelines for injury intervention,
have effectively reduced the incidence of accidental injuries and,
consequently, PICU admissions.

However, related studies suggest that many children do not
receive timely treatment for injuries, even in fatal cases. This
indicates that some critically injured children may not have
received timely prehospital treatment due to various factors (12).

The sharp increase in the number of PICU admissions for
in 2023 can be attributed to the

accidental injuries

following factors:

1. In December 2022, the optimization of China’s pandemic
control measures and the gradual return to normal in work
and daily life led to weakened safety awareness among
parents. Parents may have focused more on restoring their
lives and work and paid relatively less attention to childcare
and safety education.

2. As normal life resumed, outdoor activities for both parents and
children increased, along with the number of vehicles on the
roads, leading to an increase in accidental injuries
among children.

3. Research indicates that the increase in post-pandemic accidental
injuries may also be related to the psychological impact of
pandemic prevention measures on children and adolescents.
Prolonged home isolation and social restrictions may have
caused anxiety, depression, and other psychological issues
among children and adolescents. These issues could negatively
affect child behavior and judgment, thereby increasing the risk

of accidental injuries.

4.4 General clinical data on accidental
pediatric injuries by cause

The study findings indicated the following distribution of causes
among patients with accidental pediatric injuries: poisoning (393
patients), traffic accidents (237 patients), falls (154 patients),
drowning (100 patients), burns/scalds and corrosive injuries
(35 patients), suffocation syndrome (26 patients), other unspecified
effects (23 patients), and foreign objects (14 patients). Poisoning,
traffic accidents, and falls were the most common causes, although
the incidence rates reported in this study differ from those
reported in most existing studies (13).

Among the 393 poisoning cases treated in the PICU of Hunan
Children’s Hospital, 34 were due to carbon monoxide poisoning,
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302 were due to drug poisoning, 33 were due to food poisoning,
and 24 were due to other types of poisoning. Poisoning accounted
for 40% of all accidental injuries, with the following incidence
rates: carbon monoxide poisoning (3.5%), drug poisoning (30.8%),
and food poisoning (3.2%). The mortality rates for these causes
were as follows: carbon monoxide poisoning (0.0%), food
poisoning (9.7%), and drug poisoning (1.0%).

Common causes of drug poisoning include rodenticides and
medications used for mental health disorders and chronic
illnesses. According to Arnulf Soleng, rodenticide poisoning
accounts for 65% of poisoning cases across all age groups. Owing
to agricultural practices and the demand for rodent control in
the Hunan region, rodenticides are widely used, resulting in a
high rate of accidental poisoning. Children are particularly prone
to accidental poisoning due to improper storage of medicines
and household substances.

Children’s natural curiosity and habit of exploring the world
through touch and taste increase their risk of mistaking candy-
like or food-packaged medicines as consumables. Additionally,
the increasing use of prescription and over-the-counter drugs,
including painkillers and psychotropic medications, has been
identified as a potential driver of poisoning cases (14).

Despite the high proportion of accidental injuries, cases of
poisoning requiring PICU care have shown a decreasing trend.
The reasons include increased awareness of poisoning risks due
to public education campaigns, stricter government regulation of
pesticides, and measures such as warning labels on hazardous
substances in public spaces. Parents’ increased safety
consciousness and improved storage of medicines and household
chemicals have also reduced children’s exposure to poisonous
substances. Advances in medical care, particularly in early
recognition and timely treatment, have enabled many patients
with poisoning to stabilize after emergency interventions without
requiring further intensive care.

Drowning is a regionally influenced cause of accidental injuries.
In 2017, reports indicated that China, India, Pakistan, and
Bangladesh accounted for 51.2% of drowning deaths worldwide
(15), with China ranking fourth in drowning mortality among
G20 nations (16). Children who experience drowning and are
treated in the PICU predominantly include infants and toddlers,
who are at increased risk owing to their wide activity range and
tendency to approach water sources.

Unprotected water areas, such as ponds, rivers, and lakes, lack
essential safety measures such as fences and warning signs,
increasing the risk of accidental drowning among children. The
underdeveloped physical coordination and self-protection
abilities of infants and toddlers, coupled with inadequate
further

Drowning has a high mortality rate, primarily because timely

supervision, contribute to drowning incidents.
and effective rescue is critical. A delayed emergency response
often results in secondary complications such as hypoxic brain
injury or acute traumatic coagulopathy (ATC), contributing to
increased mortality rates. However, drowning cases have shown
a decreasing trend, possibly due to increased drowning
prevention awareness and widespread training in emergency

rescue measures.
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Traffic accidents are the leading cause of death for children
aged 0-14 years, accounting for 34% of child injury deaths
annually (17). Motor vehicle collisions account for nearly 50%
of fatal injuries among children, with higher rates of pedestrian
injuries in children than in adults (18). The number of traffic
accident cases treated in the PICU increased annually from
2017 to 2023.

The contributing factors include the increasing number of
vehicles, inadequate road safety measures, and children’s
engagement in risky behaviors such as crossing streets unsafely
or playing on roads. Research suggests that motor vehicle-related
collisions are more likely to result in severe injuries requiring
PICU admission (19).

Similarly, falls have shown an increasing trend, reflecting
children’s expanding activity range into high-rise spaces due to
modern urbanization. The absence of proper safety measures,
combined with children’s inclination to climb and limited
understanding of risks, increases the likelihood of falls. While
falls can occur across all age groups, younger children are
particularly vulnerable because of their inability to control their
bodies effectively during falls, increasing impact force.

Foreign object-related injuries are relatively rare in the PICU,
likely because such cases are often resolved in outpatient or
emergency settings. Commonly affected areas include the
respiratory, digestive, and urinary tracts, where objects are safely
removed without requiring intensive care.

The incidence of burns and scalds has also decreased, which
may be attributed to the reduced use of old-fashioned hot water
bottles, bans on fireworks, increased public education, and
improved product safety standards.

From 2017 to 2023, the overall PICU mortality rate for
accidental injuries was approximately 4.4%. Poisoning, traffic
accidents, and falls had high incidence rates, whereas suffocation
syndrome, drowning, and food poisoning had the highest
mortality rates. These findings differ from the national mortality
data reported in the “China Cause of Death Surveillance Dataset,”

potentially reflecting differences in treatment timeliness and quality.

4.5 Seasonal characteristics of accidental
pediatric injuries

This study revealed that accidental pediatric injuries were most
common in summer. Studies suggest that the arrival of summer
brings more sunlight, increased outdoor time, and more
opportunities for recreation and play, which also increases the
risk of accidental injuries.

Certain seasonal injuries, such as suffocation syndrome, were
concentrated in the winter and spring, and carbon monoxide
these
Additionally, studies indicate that drowning is related to

poisoning also primarily occurred during seasons.
environmental temperatures, with increased drowning rates with
increasing temperature (20). However, pediatric drowning cases
were relatively evenly distributed across all seasons, with cases
reported throughout the year.

Research shows that drowning locations vary by age group:
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o Ages 1-4: primarily indoors (bathtubs, water basins, and
buckets)

o Ages 5-9: canals, ponds, and reservoirs

o Ages 10 and above: ponds, lakes, and rivers

The poor coordination and motor skills of young children,
combined with a lack of awareness of risks, often cause them to
fall into areas of water, endangering their lives. These incidents
can occur in any season, especially when supervision is
insufficient (21).

In summary, patients with accidental pediatric injuries treated
in the PICU were analyzed in this study. Poisoning, traffic
accidents, and falls were the leading causes of accidental pediatric
injuries, with incidence rates varying by sex, age, and season.
Accidental injuries remain a leading cause of death among
children. The “Children and Safety” section was included in
China’s “Outline for Children’s Development (2021-2030)” to
address new challenges in child safety. This initiative emphasizes
reducing the incidence of accidental pediatric injuries and
lowering mortality rates caused by such injuries. A thorough
understanding of the causes and clinical characteristics of
accidental pediatric injuries is crucial for developing targeted
prevention measures to reduce their occurrence and related deaths.

5 Study limitations

This is a single-center and retrospective study. Thus, further
multicenter studies conducted with larger sample sizes are needed.

6 Conclusion

Accidental pediatric injuries were predominantly observed in
boys and were most common among infants and preschool
children. Summer was the peak season for these injuries, and the
leading causes were drug poisoning, traffic accidents, and falls.
Among the common causes, traffic accidents and falls showed an
increasing trend, whereas poisoning and drowning showed a
decreasing trend. Children who experienced suffocation syndrome,
drowning, and food poisoning had the highest mortality rates.
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