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Objective: To investigate the epidemiology of injuries among children and
adolescents in the Xinglin District of Xiamen from 2016 to 2019.

Methods: This study collected data from patients who attended the outpatient
and emergency departments of the Xinglin District at the First Affiliated
Hospital of Xiamen University between January 2016 and December 2019,
diagnosed with injuries.

Results: A total of 13,123 patients were included, categorized into age groups
0-4 (n=4,834), 5-9 (n=23924), 10-14 (n=2,671), and 15-18 (n=1,694).
The rates of unintentional injuries were 97.00%, 96.94%, 94.50%, and 90.08%
in the 0-4, 5-9, 10-14, and 15-18 age groups, respectively (P<0.001).
The proportion of head injuries decreased with age (from 41.13% in the 0-4
age group to 18.00% in the 15-18 age group), compensated by an increase
in rates of injuries to upper and lower extremities and multisite injuries
(P<0.001). The most common causes of injuries were fall-related injuries
(30.46%—-52.05%), followed by mechanical injuries (18.35%—-36.42%), with the
rates of fall-related injuries decreasing with age and rates of mechanical
injuries increasing with age (P<0.001). Age-period-cohort models revealed
that the time factor was not significant for fall-related injuries and mechanical
injuries (all P> 0.05) despite apparent increases in incidence over time.
Conclusion: Injuries in children and adolescents continue to be a significant
public health concern in the Xinglin District (China), predominantly driven by
fall-related injuries and mechanical injuries.
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Background

The impact of injuries exacts an excessive toll on both the economy and human lives,
as evidenced by the substantial direct and indirect costs amounting to $29.4 billion in
Canada in 2018 (1). In China, the financial burden is similarly alarming, with estimated
annual direct costs of injury reaching US$10 billion (2), accompanied by a staggering
annual loss of 12.6 million years of productivity (3). Children and adolescents emerge
as an especially susceptible population to the detrimental effects of injuries due to their
small stature and ongoing physical development (4). This vulnerability manifests in the
alarming statistic that injuries rank as a leading cause of both morbidity and mortality
in this age group (5). Shockingly, injuries not only claim the unfortunate distinction of

01 frontiersin.org


http://crossmark.crossref.org/dialog/?doi=10.3389/fped.2024.1387761&domain=pdf&date_stamp=2020-03-12
https://doi.org/10.3389/fped.2024.1387761
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fped.2024.1387761/full
https://www.frontiersin.org/articles/10.3389/fped.2024.1387761/full
https://www.frontiersin.org/articles/10.3389/fped.2024.1387761/full
https://www.frontiersin.org/articles/10.3389/fped.2024.1387761/full
https://www.frontiersin.org/journals/pediatrics
https://doi.org/10.3389/fped.2024.1387761
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

Lin and Zeng

being the primary cause of death among children aged 1-15 years
in China but also the fourth leading cause of death in infants under
one year (6). Ensuring an equitable outcome for all injured
individuals in this demographic is not just a matter of societal
concern; it has become a critical public health issue that
demands immediate attention and comprehensive intervention (7).

The leading causes of injury in children and adolescents
encompass fall-related injuries, sports accidents, and vehicle
injuries (8). Although sports-related injuries are prevalent in this
demographic, access to sports is often associated with a higher
socioeconomic status, thereby influencing the epidemiology of
sports injuries (8). The economic development in China over the
past few decades has notably elevated the socioeconomic status
of many families, reshaping how children and adolescents engage
in sports activities. Concurrently, China has experienced a rapid
transformation in transportation trends over the last decade,
marked by a significant increase in privately owned cars. This
shift has altered the epidemiology of vehicle accidents and related
injuries (9, 10), leading to a 4.7% increase in car crashes and a
3.1% rise in vehicle injury deaths for every 10% increment in
gross domestic product (11). A comprehensive study examining
the epidemiology of injuries in China from 1990 to 2017,
irrespective of patient age, disclosed noteworthy trends. Despite a
disability-adjusted life (DALYs) and
mortality rates, there was a concurrent increase in the incidence

decline in years
of injuries (10).

Determining the burden of injuries in children and adolescents
in China holds significant importance as a public health
both
trends

imperative, crucial  for strategic
and health

Accurate data on injuries are essential to inform the development

planning  and
contextualizing economic interventions.
of policies, regulations, and laws for injury prevention and
control in China (12). However, there is a notable gap in recent
data specifically focused on children and adolescents. Particularly
noteworthy is the impact of the previous one-child policy, which
resulted in heightened parental attention and an inadvertent
overprotection of children. This shift contributed to notable
improvements in injury epidemiology within the young age
groups (12). Yet, the extent to which the subsequent changes to
the two-child (13) and three-child (14) policies have influenced
injury epidemiology in children remains unknown.

Therefore, this study aimed to examine the epidemiology of
injuries among children and adolescents from the Xinglin
District in Xiamen from 2016 to 2019.

Materials and methods
Study design and patients

This study collected data from patients who attended the
outpatient and emergency departments of Xinglin District
(a rural-urban continuum) of the First Affiliated Hospital of
Xiamen University between January 2016 and December 2019.
The study was approved by the Ethics Committee of the First
Affiliated Hospital of Xiamen University, which waived the

Frontiers in Pediatrics

10.3389/fped.2024.1387761

requirement for informed consent due to the nature of the
retrospective study. The hospital is the only tertiary general
hospital in the study area, serving approximately 400,000
residents. It has 500 beds and receives 600,000 patients annually,
including 120,000 children. It is almost always the first choice for
injured patients in the study area.

The inclusion criteria were (1) patients aged <19 years old and
(2) with confirmed cases of injuries according to the International
Classification of Diseases Version 10 (ICD10) (update and revision
2019) (Supplementary Material S1). The exclusion criteria were: (1)
The patients combined with iatrogenic injuries, (2) duplicate
records within 3 months, and (3) patients with incomplete data.
The patients were divided into four age groups: 0-4 years old
(including those aged <5 years old), 5-9 years old (those age >5
years old and age <10 years old), 10-14 years old (those age >10
years old and age <15 years old), and 15-18 years old (those age
>15 years old and age <19 years old) (15).

Data collection

Data for the study were obtained from patients’ medical
records, including outpatient and emergency medical records
from the hospital’s electronic medical record system and medical
report cards from the National Injury Surveillance System (NISS)
in China. The data were from a single hospital, but the NISS
data for that single hospital were used in this study. Therefore,
all data used in this study underwent the quality control process
of NISS. Upon admission of an injured patient, the physicians
and administrative staff complete the case report form, which is
submitted, reviewed, and validated by the NISS before entry into
the database.

Four main data elements were collected: (1) demographic
characteristics (sex and age), (2) basic characteristics of the injury
(admission year, admission season, injury causes, injury location,
activities at the time of injuries, and whether the injury was
intentional), (3) clinical characteristics on the injury (injuries
nature, injuries body parts and systems, injuries severity, clinical
diagnosis, and the outcomes of the injuries), and (4) injury-
involved item characteristics (name of the items causing injuries,
and relationship of the injuries to the items’ use).

The severity of the injuries was classified as mild, moderate,
and severe. Mild injuries are relatively low in severity, do not
interfere greatly with physical functions and daily activities, and
generally do not require hospitalization or surgical intervention.
Such injuries may include minor abrasions, contusions, or
sprains. Moderate injuries are moderate in severity and, to a
certain extent, impact physical functions and daily activities and
may require some medical intervention and rehabilitation
therapy. Such injuries may include fractures, cuts, or moderate
contusions. Severe injuries are those that are excessively severe,
resulting in a substantial impairment of physical functions and
daily activities, and generally require immediate medical
assistance and a protracted course of rehabilitation therapy. Such
injuries may involve severe fractures, deep cuts, or serious
internal injuries by penetrating or non-penetrating trauma.
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The injuries were disposed of based on the two clinical
classification conventions, as shown in Supplementary Materials S2.

Statistical analysis

All statistical analyses were conducted using R 4.1.2 software.

Continuous variables were presented as means * standard
deviations (SD). Categorical variables were expressed as n (%)
and analyzed using the chi-squared test. The subgroup analysis
was conducted among children with the two most prevalent
major categories of injuries [fall-related injuries and mechanical
injuries (injuries due to external physical forces)]. Differences
were considered statistically significant at a two-sided P < 0.05.

Epidemiological cohort studies, retrospective or prospective
observational analyses of morbidity or mortality rates for a given
disease, are done to explore the effects of cohort factors on
morbidity or mortality rates. For this reason, Kermark and
Mckendrick (16) proposed the cohort effect model to study the
change in mortality rate. Later, Frost (17) presented the age-
period-cohort (APC) model to analyze the influence of the age
effect and period effect on the change in mortality or morbidity.
This model is based on the Poisson model, simultaneously
adjusting the effects of age, period, and cohort on the outcome,
and addresses the shortcomings of the traditional descriptive
analysis that can only calculate the occurrence rate of a certain
time and its time change trend but cannot eliminate the effects
of the interactions among age, period, and cohort. In the APC
model, the age effect refers to the risk of an event due to the age
of the individual patients. The period effect refers to the risk
variation caused by the age groups in different periods or years,
which includes a series of social, cultural, economic, and natural
environment changes to the outcome. The cohort effect refers to
the different impacts on individuals or groups due to different
ages of experiencing various types of events, i.e., at various stages
of life due to the experience of different social or historical
events that make each birth cohort of populations have different
exposure risks to social, economy, behavioral, and environmental
factors (18).

The basic expression form of the model is:

Therein, R;j indicates the prevalence of a type of unintentional
injury attributable to children with the j period in the i age group
in the k™ birth cohort; u indicates the intercept of the
regression equation; a; indicates the age effect parameter; b;
indicates the period effect parameter, and y, indicates the cohort
effect parameter.

This study used the “APC” package from the R 4.1.2 software
to conduct exploratory comparative analyses of annual percent
changes for the section and through the Akaike information
criterion (AIC), —2 log-likelihood, and its chi-squared test results
to evaluate the fitting degree. The effect coefficient in the model
was calculated to reflect the relative risk (RR). An effect
coefficient <0 indicates a decrease in risk, and an effect
coefficient >0 is an increase in risk. The larger the value, the
higher the risk. The joinpoint regression analysis involves fitting
a series of joined straight lines on a log scale to the trends in the
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annual age-adjusted incidence. Line segments are joined at points
called joinpoints. Each joinpoint denotes a statistically significant
change in trend. Stratification analysis was conducted to establish
APC models for fall-related injuries and mechanical injuries,
stratified by sex.

Patient and public involvement

No patient involved.

Results
Characteristics of the patients

After excluding duplicate records (n=1,208), patients with
iatrogenic injury (n=4), and patients with incomplete data
(n=103), a total of 13,123 patients were included. These patients
were divided into the following age groups: 0-4 (n =4,834), 5-9
(n=3,924), 10-14 (n=2,671), and 15-18 (n=1,694). There were
8,974 males and 4,149 females. The percentage of males
increased with age, from 62.39% in the 0-4 age group to 75.27%
in the 15-18 age group (P <0.001). A total of 3,599, 3,329, 2,330,
and 3,865 patients were included from 2016, 2017, 2018, and
2019, respectively. The number of injuries was significantly lower
in 2018 (P<0.001). A total of 3,878, 3,355, 3,470, and 2,420
injuries occurred in spring, summer, fall, and winter, respectively,
with the smallest number being in winter (P <0.001) (Table 1).
Figure 1 presents the distribution of the injuries for males and
females for each year of age.

Characteristics of the injuries

The proportions of unintentional injuries were 97.00%, 96.94%,
94.50%, and 90.08% in the 0-4, 5-9, 10-14, and 15-18 age groups,
indicating an increase in intentional injuries with age (P <0.001).
The proportion of head injuries decreased with age (from 41.13%
in the 0-4 age group to 18.00% in the 15-18 age group),
compensated by an increase in the rates of injuries to upper and
lower extremities and multisite injuries (P <0.001). Most injuries
involved the motor system, with increasing rates with age (from
39.37% in the 0-4 age group to 60.63% in the 15-18 age group),
compensated by a decrease in central nervous injury with age
(from 22.49% in the 0-4 age group to 10.74% in the 15-18 age
group) (P<0.001). Most injuries were contusions/abrasions
(31.05%-36.55%). Fractures were the highest in the 10-14 age
group (18.20%) and the lowest in the 0-4 age group (7.20%),
while sprains/strains were the highest in the 10-14 age group
(16.02%) and the lowest in the 5-9 age group (11.01%) (P<
0.001). Injury severity and the rate of hospitalization increased
with age (both P <0.001) (Supplementary Table S1).

The most common causes of injuries were fall-related injuries
(30.46%-52.05%), followed by mechanical injuries (18.35%-
36.42%), with the rates of fall-related injuries decreasing with age
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TABLE 1 Baseline characteristics of the injuries among children and adolescents.

0-4 years old 5-9 years old 10-14 years old 15-18 years old
Gender <0.001
Male 3,016 (62.39%) 2,682 (68.35%) 2,001 (74.92%) 1,275 (75.27%)
Female 1,818 (37.61%) 1,242 (31.65%) 670 (25.08%) 419 (24.73%)
Age, years 2.34+1.23 6.88 +1.43 1173+ 14 16.54 £ 1.11 -
Consultation time
Year <0.001
2016 1,476 (30.53%) 1,038 (26.45%) 608 (22.76%) 477 (28.16%)
2017 1,244 (25.73%) 1,004 (25.59%) 631 (23.62%) 450 (26.56%)
2018 819 (16.94%) 717 (18.27%) 506 (18.94%) 288 (17.00%)
2019 1,295 (26.79%) 1,165 (29.69%) 926 (34.67%) 479 (28.28%)
Season <0.001
Spring (March-May) 1,403 (29.02%) 821 (30.74%) 526 (31.05%) 1,128 (28.75%)
Summer (June-August) 1,333 (27.58%) 546 (20.44%) 417 (24.62%) 1,059 (26.99%)
Fall (September-November) 1,181 (24.43%) 813 (30.44%) 444 (26.21%) 1,032 (26.3%)
Winter (December—February) 917 (18.97%) 491 (18.38%) 307 (18.12%) 705 (17.97%)

Continuous variables were presented as means + standard deviations (SD). Categorical variables were expressed as n (%) and analyzed using the chi-squared test.

Age distribution of unintentional injuries in children
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FIGURE 1
Age pyramid graph of injuries among children and adolescents. Y-axis: age distribution of unintentional injuries among children and adolescents.
X-axis: the number of children and adolescents. The distribution of the injuries are shown as n (%).
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and the rates of mechanical injuries increasing with age (P < 0.001).
Most injuries occurred during leisure activities (22.96%-55.83%).
In most cases, the injuries occurred when normally performing
the activity or using the product when the accident occurred.
In the 0-4 and 5-9 age groups, most injuries occurred at
home (69.34% and 36.67%), while most injuries in the 10-14
and 15-18 age groups occurred at school (34.14% and 20.48%)
(P <0.001) (Supplementary Table S2).

Subgroup analysis

The characteristics of the patients with fall-related injuries are
shown in Supplementary. Among patients with fall-related
injuries, there were 2,516 (40.46%), 1,847 (29.70%), 1,339
(21.53%), and 516 (8.30%) patients in the 0-4, 5-9, 10-14, and
15-18 age groups, respectively. The proportion of males increased
with age (P <0.001). The proportion of injuries at home decreased
with age, while the proportion of injuries at school or during
sports increased (P <0.001). The proportion of injuries during
leisure activities decreased with age, while the proportion
of injuries during physical activity increased (P <0.001). The
(P<0.001).
The proportion of injuries involving the head decreased with age,

severity of the injuries increased with age
while those affecting the limbs increased (P <0.001). Accordingly,
the proportion of injuries affecting the motor system increased
with age, while the injuries affecting the central nervous system
decreased (P<0.001). Contusions and abrasions were the main
nature of injury in the 0-4 age group, while sprains/strains
were the major nature in the 15-18 age group (P<0.001)
(Supplementary Table S3). The effects varied across different ages,
periods, and cohorts, with some fluctuations over time. The risk of
children falling and getting injured decreased gradually from ages
0 to 9, but there was a slight increase at age 10, followed by a
decline until age 14. However, the highest effect was observed at
age 0 (0.264), followed by ages 14 (0.189) and 12 (0.186).
Regarding the period effects, the highest effect was observed in
2019 (0.145). Looking at cohort effects from birth, there was not a
consistent pattern in the risk of children falling and getting injured.
Nevertheless, overall, children born before 2007 generally had
lower risk effects compared with those born after. The highest
risk effects were observed in children born in 2010 (0.132),
followed by those born in 2013 (0.082) and 2014 (0.074) (Table 2).
Figure 2 shows that the prevalence rate showed a gentle upward
trend throughout the study period. The figure shows that there is
no turning point (i.e., the number of joinpoints was 0), meaning
that the prevalence trend of the four years has not changed, and
all showed an upward trend. The annual percent changes of the
prevalence of mechanical injuries in children from 2016 to 2019
was 8.27%. Because there was no turning point, the annual
percent changes during the whole study period from 2016 to
2019 was also 8.27%, ie., the prevalence rate of fall-related
injuries in children increased at an average rate of 8.27% per
year from 2016 to 2019 (all P>0.05). Although the P-value was
>0.05, the increasing rate of incidence could be used for
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reference. The lack of statistical significance may be related to the
short period. The stratification analysis showed similar results,
with annual percent changes of fall-related injuries at 8.43%
(with no joinpoints, P>0.05) in males and 7.91% (with no
joinpoints, P> 0.05) in females.

Among patients with mechanical injury (Supplementary
Table S4), the proportion of males increased with age (P <0.001).
The proportion of intentional injuries increased with age
(P<0.001). The proportion of injuries at home decreased with
age, while the proportion of injuries at school, during sports, or
increased (P<0.001). The
proportion of injuries during leisure activities decreased with age,

in industry/construction regions
while the proportion of injuries during physical activity and at
work increased (P <0.001). The severity of the injuries increased
with age (P=0.002). The proportion of injuries involving the
head decreased with age, while those affecting the upper limbs
increased (P <0.001). Accordingly, the proportion of injuries
affecting the motor system increased with age, while the injuries
affecting the central nervous system decreased (P <0.001). Most
injuries were from sharp instruments, bite injuries, or open
injuries in all age groups, increasing with age; contusions and
abrasions decreased with age (P <0.001).

Similar to the findings in fall-related injuries, the effects varied
across different ages, periods, and cohorts, with some fluctuations
over time. The risk of children getting injured due to external
physical forces showed a fluctuating trend in age effects, rising
from ages 0 to 9, showing a slight decline at age 10, followed by
an increase until age 14, and then peaking at age 17 (0.367),
followed by ages 18 (0.361) and 16 (0.311).

Regarding the period effects, the effects were consistently
positive from 2017 to 2019, indicating an increase in risk, with
the highest effect being observed in 2018 (0.070). Looking at the
cohort effects from birth, there was not a consistent pattern in
the risk of children falling and getting injured. The highest risk
effects were observed in children born in 1998 (0.419), followed
by those born in 1999 (0.360) and 2002 (0.214). Nevertheless, for
cohorts born after 2006, there was a general decrease in the risk
effects of mechanical injury (Table 3).

In the same way as for Figure 2, Figure 3 shows that the
prevalence rate showed a gentle upward trend throughout the
study period. There is no turning point (i.e., the number of
joinpoints was 0), meaning that the prevalence trend of the four
years has not changed, showing an upward trend. The annual
percent changes of the prevalence of mechanical injuries in
children from 2016 to 2019 was 5.43%. Because there was no
turning point, the annual percent changes during the whole
study period from 2016 to 2019 was also 5.43%, ie., the
prevalence rate of mechanical injury in children increased at an
average rate of 5.43% per year from 2016 to 2019 (all P> 0.05).
Although the P-value was >0.05, the increasing rate of incidence
could be used for reference. The lack of statistical significance
may be related to the short period. The stratification analysis
results, with
mechanical injuries at 4.11% (with no joinpoints, P>0.05) in

showed similar annual percent changes of

males and 8.88% (with no joinpoints, P> 0.05) in females.

frontiersin.org


https://doi.org/10.3389/fped.2024.1387761
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

Lin and Zeng

10.3389/fped.2024.1387761

TABLE 2 Analysis results of the morbidity of the fall-related injuries in the age-period-cohort model.

Coefficient Std. err. z P>|z| 95%Cl
Age (years)
age_0 0.264 0.071 3.700 <0.001 (0.124, 0.404)
age_1 0.179 0.042 4270 <0.001 (0.097, 0.261)
age 2 0.089 0.035 2.570 0.010 (0.021, 0.157)
age_3 0.084 0.031 2.680 0.007 (0.022, 0.145)
age_4 0.084 0.030 2.840 0.005 (0.026, 0.143)
age_5 0.079 0.032 2.460 0.014 (0.016, 0.142)
age_6 —0.024 0.038 —0.620 0.532 (—0.099, 0.051)
age_7 —0.042 0.043 —0.980 0.326 (—0.126, 0.042)
age_8 —0.108 0.048 —2.230 0.026 (—0.203, —0.013)
age 9 —0.017 0.051 —0.330 0.740 (=0.117, 0.083)
age_10 0.039 0.054 0.720 0.472 (—0.067, 0.145)
age_11 0.108 0.058 1.870 0.061 (=0.005, 0.221)
age_12 0.186 0.063 2.970 0.003 (0.063, 0.309)
age_13 0.083 0.070 1.190 0.234 (—0.054, 0.221)
age_14 0.189 0.071 2.650 0.008 (0.049, 0.328)
age_15 —0.092 0.081 —1.140 0.253 (=0.25, 0.066)
age_16 —0.247 0.090 —2.750 0.006 (—0.422, —0.071)
age_17 —0.290 0.107 —2.720 0.007 (—0.499, —0.081)
age_18 —0.566 0.131 —4.320 <0.001 (—0.822, —0.309)
Period (years)
period_2016 —0.064 0.017 —3.860 <0.001 (—0.096, —0.031)
period_2017 —0.084 0.015 —5.710 <0.001 (=0.112, —0.055)
period_2018 0.002 0.018 0.140 0.891 (=0.032, 0.037)
period_2019 0.145 0.015 9.530 <0.001 (0.115, 0.175)
Cohort (years)
cohort_1998 —0.167 0.244 —0.680 0.493 (—0.646, 0.311)
cohort_1999 -0.197 0.156 —1.260 0.207 (—0.503, 0.109)
cohort_2000 —0.194 0.139 —1.390 0.164 (—0.466, 0.079)
cohort_2001 0.015 0.092 0.160 0.874 (—0.165, 0.195)
cohort_2002 —0.049 0.089 —0.540 0.587 (—0.224, 0.126)
cohort_2003 —0.033 0.085 —0.390 0.699 (—0.199, 0.134)
cohort_2004 0.001 0.080 0.010 0.990 (—0.156, 0.158)
cohort_2005 —0.103 0.075 —-1.370 0.172 (=0.251, 0.045)
cohort_2006 0.020 0.067 0.300 0.764 (=0.111, 0.152)
cohort_2007 —0.021 0.065 —0.320 0.748 (—0.147, 0.106)
cohort_2008 0.039 0.059 0.660 0.509 (=0.076, 0.153)
cohort_2009 0.057 0.054 1.060 0.291 (—0.049, 0.164)
cohort_2010 0.132 0.051 2,610 0.009 (0.033, 0.232)
cohort_2011 0.056 0.045 1.240 0.213 (—0.032, 0.145)
cohort_2012 0.047 0.037 1.260 0.209 (—0.026, 0.12)
cohort_2013 0.082 0.030 2.700 0.007 (0.022, 0.141)
cohort_2014 0.074 0.027 2.800 0.005 (0.022, 0.126)
cohort_2015 0.043 0.026 1.620 0.105 (—0.009, 0.094)
cohort_2016 0.039 0.032 1.210 0.226 (—0.024, 0.101)
cohort_2017 0.013 0.039 0.330 0.745 (—0.064, 0.09)
cohort_2018 0.010 0.053 0.190 0.846 (—0.093, 0.114)
cohort_2019 0.135 0.148 0.910 0.363 (—0.156, 0.426)
cons —-0.821 0.020 —42.030 <0.001 (—0.859, —0.782)

The age-period-cohort (APC) model analyzes the influence of the age effect and period effect on the change in mortality or morbidity. The age effect refers to the risk of an event due to the age
of the individual patients. The period effect refers to the risk variation caused by the age groups in different periods or years. The cohort effect refers to the different impacts on individuals or

groups due to different ages of experiencing various types of events.

Discussion

This study underscores the persistent significance of injuries
in this population, highlighting the pressing nature of the public
health challenge within the Xinglin District, China. The
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predominant contributors to injury incidence were fall-related
injuries and mechanical injuries, although while the proportion
of these two categories increased over the years, the observed
did not reach statistical Indeed, the
effects varied across different ages, periods, and cohorts, and

trends significance.
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although the overall effect was not significant, the differences
revealed the complexity of the factors affecting children’s
injuries. These results offer valuable insights that can inform
policy formulation aimed at mitigating the occurrence of
injuries in Xiamen, with potential applicability to regions facing
similar conditions.

The prevalence of injury in children and adolescents has been
reported as 17.3% in Europe (19), while a higher prevalence of
injury was observed in Southeast Asian countries at 42.2% (20).
Although the prevalence was not determined in the present
study, a meta-analysis of 187 studies in China reported a pooled
prevalence of 23% of injuries among children and adolescents
(21). Still, comparison among studies is difficult due to
differences in injury definition, data collection methods, and
cultural and lifestyle characteristics (20). Still, the most important
factor for the difference in the prevalence of injury is the
socioeconomic status of the countries, with a high injury burden
observed in low- and moderate-income countries, which often
display weak infrastructures for safety and regulations and poor
societal response to injuries (22, 23). A previous meta-analysis of
Chinese data (published up to 2017) suggested that child injury
showed a decreasing trend in recent years (21), supporting the
decrease observed in 2018 in the present study. This decrease
could be related to the implementation of surveillance and
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prevention programs in the 2010s in China, as observed
in previous studies (24-27). Indeed, three of those studies
included the implementation period of the programs and showed
changes in the epidemiology of injuries (24-26), while the fourth
study showed the patterns of injury from before program
implementation (27).

When observing the incidence of injuries by age and sex, it
could be noted that most injuries occurred in males and in the
0-4 age group. The predominance of males for injuries has been
observed in several studies (28-30). Boys are more likely to be
involved in dangerous activities than girls, and girls may be
checked more closely by their guardians than boys. Hence,
efforts should be taken to decrease the rates of injuries in boys.
A previous meta-analysis showed that the rates of injuries
increased with age, while the present study showed that most
injuries occurred in the 0-4 age group, as supported by a study
in China that reported a high rate of injuries in children 0-6
years (31). Children 0-4 years of age are more susceptible to fall-
related injuries (the most frequent injury in the present study)
because of unstable gait and poor coordination. In addition, the
guardians might be more susceptible to consult for injuries in
infants and young children.

In the present study, fall-related injuries were the most
common type of injury, followed by mechanical injuries
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TABLE 3 Analysis results of the morbidity of the mechanical injuries in the
Age-period-cohort model.

err.

Age

age 0 —0.492 0.239 | —2.060 0.039 (=0.96, —0.024)
age_1 —0.084 0.088 | —0.950 0.342 (=0.257, 0.089)
age 2 —0.220 0.075 | —2.920 0.004 | (=0.367, —0.072)
age_3 -0.193 0.073 | —2.640 0.008 (=0.335, —0.05)
age_4 -0.107 0.068 | —1.580 0.114 (=0.24, 0.026)
age_5 —0.094 0.078 | —1.200 0.229 (=0.247, 0.059)
age_6 0.036 0.085 | 0.430 0.668 (=0.13, 0.203)
age_7 0.136 0.088 | 1.540 0.124 (=0.037, 0.309)
age_8 0.207 0.095 | 2.170 0.030 (0.02, 0.394)
age 9 0.206 0.105 | 1.970 0.049 (0.001, 0.411)
age_10 -0.015 0.117 | —0.130 0.896 (—0.245, 0.214)
age 11 —0.037 0.122 | —0.300 0.764 (=0.277, 0.203)
age_12 -0.197 0.142 | —1.390 0.165 (—0.474, 0.081)
age 13 —0.082 0.142 | —0.580 0.564 (~0.359, 0.196)
age 14 -0.215 0.151 | —1.430 0.154 (=0.51, 0.08)
age 15 0.088 0.126 | 0.700 0.482 (=0.158, 0.335)
age 16 0.331 0.110 | 3.020 0.002 (0.117, 0.546)
age 17 0.367 0.104 | 3.530 0.000 (0.163, 0.571)
age 18 0.361 0.106 | 3.400 0.001 (0.153, 0.57)
Period (years)

period_2016 —0.155 0.036 | —4.350 0.000 | (—0.225, —0.085)
period_2017 0.019 0.029 | 0.660 0.510 (—0.038, 0.076)
period_2018 0.070 0.036 | 1.930 0.053 (=0.001, 0.142)
period_2019 0.065 0.031 | 2.100 0.036 (0.004, 0.127)
Cohort (years)

cohort_1998 0.419 0.144 | 2.900 0.004 (0.136, 0.702)
cohort_1999 0.360 0.114 | 3.170 0.002 (0.138, 0.583)
cohort_2000 0.188 0.117 | 1.600 0.109 (=0.042, 0.418)
cohort_2001 0.145 0.108 | 1.340 0.179 (=0.067, 0.358)
cohort_2002 0.214 0.118 | 1.810 0.070 (=0.017, 0.446)
cohort_2003 -0.122 0.148 | —0.820 0.410 (—0.413, 0.169)
cohort_2004 0.011 0.154 | 0.070 0.942 (=0.291, 0.314)
cohort_2005 0.061 0.154 | 0.390 0.694 (—0.242, 0.363)
cohort_2006 —0.088 0.146 | —0.600 0.547 (=0.373, 0.198)
cohort_2007 —0.063 0.141 | —0.450 0.653 (=0.339, 0.212)
cohort_2008 —0.138 0.128 | —1.080 0.281 (—0.388, 0.113)
cohort_2009 —0.057 0.119 | —0.480 0.633 (=0.29, 0.176)
cohort_2010 —0.204 0.120 | —1.700 0.089 (—0.438, 0.031)
cohort_2011 —0.099 0.107 | —0.920 0.357 (=0.309, 0.111)
cohort_2012 —0.072 0.097 | —0.740 0.460 (=0.263, 0.119)
cohort_2013 —0.062 0.091 | —0.680 0.498 (=0.24, 0.116)
cohort_2014 —0.074 0.088 | —0.840 0.398 (—0.245, 0.098)
cohort_2015 —0.001 0.084 | —0.020 0.988 (=0.165, 0.163)
cohort_2016 —0.027 0.096 | —0.280 0.782 (=0.215, 0.162)
cohort_2017 0.062 0.106 | 0.580 0.563 (=0.147, 0.27)
cohort_2018 0.079 0.134 | 0.590 0.555 (=0.183, 0.341)
cohort_2019 —0.533 1.107 | —0.480 0.630 (=2.703, 1.636)
cons —1.491 0.057 | —26.140 | 0.000 | (—1.603, —1.379)

The age-period-cohort (APC) model analyzes the influence of the age effect and period effect on
the change in mortality or morbidity. The age effect refers to the risk of an event due to the age
of the individual patients. The period effect refers to the risk variation caused by the age groups
in different periods or years. The cohort effect refers to the different impacts on individuals or
groups due to different ages of experiencing various types of events.

(ie., those due to inanimate objects or plants), and both types

of injury. It is supported by a meta-analysis of Chinese studies
and other Chinese studies published after the meta-analysis
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was conducted (21, 32), as well as by community-based studies
in various countries (33, 34). fall-related injuries are responsible
for the loss of >6.8 million DALYs worldwide (35). The Global
that 172 million fall-related
injuries yearly result in short- or long-term disability worldwide

Burden of Disease indicates
(36). Importantly, many fall-related injuries are preventable,
and a study in Canada showed that taking effective prevention
measures can decrease the occurrence of fall-related injuries
by 20% among children <10 years old (35). Considering
the importance of fall-related injuries as a cause of injury in
children and adolescents, proper measures against fall-related
injuries should be taken in China. Still, a trend toward an
increase in the incidence of fall-related injuries could be noted
over the study period (ie., from 2016 to 2019). The present
study was not designed to determine the reasons for such
increases, especially in the era of injury prevention. The two- and
three-child policies could play a role, ie., the parents have to
divide their attention among their children, increasing the risk of
fall-related injuries. Still, the exact causes should be investigated,
and if possible, preventive actions and policies should
be implemented.

Mechanical injuries include all injuries due to objects, devices,
machines, etc. The present study showed that the rates of
mechanical injuries increased with age, and age was statistically
significant in the APC model. It is probably related to the
children starting to use toys and various tools for cooking,
playing in the garden, etc. In addition, the results showed that
the proportions of mechanical injuries at work and injuries in
industry/construction regions increased with age, consistent with
the fact that several children eventually started to work to help
their families. It is supported by a study in China that showed
that the rate of mechanical injury increased with age (37).
Interestingly, the same study in China showed that the rate of
mechanical injury in children decreased from 2002 to 2010,
probably related to better safety measures and the safe design of
tools, devices, and machines over time. Still, the present study
in the

mechanical injuries from 2016 to 2019. As for fall-related

observed a trend toward an increase incidence of
injuries, the present study could not determine the causes of that
increase. Again, divided attention among children could be
involved. Changes in socioeconomic factors could also be
involved. According to numbers from the United Nations, 218
million children worldwide were working in 2020, including 73
million in hazardous work or conditions (38), and the problem is
particularly apparent in poorer countries (39). The International
Labor Organization reports 10 million injured children at work
each year, with 22,000 deaths (40). Nevertheless, the results
strongly suggest that children’s safety when working with tools,
devices, and machines should be improved and enforced.

Of note is that the present study showed that the rate of
intentional injury increased with age, reaching about one in 10
injuries in the 15-18 age group and that the greatest part of that
increase was due to the increase in intentional mechanical
injuries. A multi-country study showed that adolescents aged
14-17 had rates of intentional injuries of 8.90% in girls and
2.60% in boys (41). Of course, suicidal behavior is more
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prevalent in adolescents than in children (42). The association with
age was also observed in Zhuhai City (China) (32). The rate of
intentional injury in children and adolescents is increasing in
several high-income countries (43, 44), stressing the need for
proper suicide prevention measures.

A strength of the present study was the use of the NISS,
a central injury
completeness of the data. Still, the present study had limitations.

system  for registration, ensuring the
It was performed at a single hospital covering a single district in
China, limiting the generalizability of the results. Nevertheless,
the study hospital is almost the first choice for injured patients
in the study area. The analysis was retrospective, limiting the
data to those available in the charts. Due to inevitable delays in
data entry and compilation in large-scale databases and the
impact of COVID-19, only data from the period of January 2016
to December 2019 were available for analysis. In the APC model
analysis, the period and cohort factors were not statistically
significant, probably due to the shorter duration of the
observations. Although the injury outcome could be assessed, the
exact morbidity was not compiled. The present study did not
include rural/urban residency, which can influence the
occurrence of animal bites and farm injuries.

In conclusion, our study underscores the persistent and substantial

public health challenges posed by injuries among children and
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adolescents in the Xinglin District, China. The prevalence of injuries
is primarily propelled by incidents of fall-related injuries and
mechanical injuries, emphasizing the critical need for targeted
preventive measures and interventions. Healthcare providers and
policymakers can utilize this information to develop targeted injury
prevention programs, enhance community awareness, and
implement safety measures. By addressing the specific nature and
causes of injuries identified in our study, interventions can be
tailored to mitigate risks and reduce the overall burden of injuries
among children and adolescents in the Xinglin District, with

potential applicability to regions facing similar conditions.

Data availability statement

The original contributions presented in the study are included
in the article/Supplementary Material, further inquiries can be
directed to the corresponding author/s.

Ethics statement

The studies involving humans were approved by First
Affiliated Hospital of Xiamen University[2021 No. 012]. The

frontiersin.org


https://doi.org/10.3389/fped.2024.1387761
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

Lin and Zeng

studies were conducted in accordance with the local legislation and
institutional requirements. The ethics committee/institutional
review board waived the requirement of written informed
the the
participants’ legal guardians/next of kin because which waived

consent for participation from participants or

the requirement for informed consent due to the nature of the
retrospective study.

Author contributions

GL: Data curation, Formal Analysis, Writing - original draft,
Writing - review & editing. QZ: Data curation, Formal Analysis,
Writing - original draft, Writing - review & editing.

Funding

The author(s) declare no financial support was received for the
research, authorship, and/or publication of this article.

References

1. Parachute. Cost of Injury in Canada. Toronto, ON: Parachute (2021). Available
online at:  https://parachute.ca/en/professional-resource/cost-of-injury-in-canada/
(Accessed December 8, 2023).

2. Chinese Center for Disease Control and Prevention. Report on the Prevention of
Injury in China. Beijing: People’s Medical Publishing House (2007).

3. Zhou Y, Baker TD, Rao K, Li G. Productivity losses from injury in China. Inj Prev.
(2003) 9(2):124-7. doi: 10.1136/ip.9.2.124

4. Jiang A, Pike I. The burden of injury. In: Pike I, Richmond SA, Torhman L,
Macpherson A, editors. Vol 1. Canadian Injury Prevention Resource. Toronto:
Parachute (2015).

5. Fridman L, Fraser-Thomas JL, Pike I, Macpherson AK. Canadian child safety
report card: a comparison of injury prevention practices across provinces. Inj Prev.
(2019) 25(4):252-7. doi: 10.1136/injuryprev-2018-042745

6. Yin Z, Wu J, Luo J, Pak AW, Choi BC, Liang X. Burden and trend analysis of
injury mortality in China among children aged 0-14 years from 2004 to 2011. BM]
Open. (2015) 5(7):e007307. doi: 10.1136/bmjopen-2014-007307

7. Marmot M. Injury prevention: addressing the social determinants. Inj Prev.
(2010) 16:A277. doi: 10.1136/ip.2010.029215.985

8. Gordon KE, Kuhle S. Canadians reporting sport-related concussions: increasing
and now stabilizing. Clin ] Sport Med. (2022) 32(3):313-7. doi: 10.1097/JSM.
0000000000000888

9.Qi M, Hu X, Li X, Wang X, Shi X. Analysis of road traffic injuries and casualties
in China: a ten-year nationwide longitudinal study. Peer]. (2022) 10:e14046. doi: 10.
7717/peer;j.14046

10. Leilei D, Pengpeng Y, Haagsma JA, Ye J, Yuan W, Yuliang E, et al. The burden of
injury in China, 1990-2017: findings from the global burden of disease study 2017.
Lancet Public Health. (2019) 4(9):e449-61. doi: 10.1016/S2468-2667(19)30125-2

11. Bishai D, Quresh A, James P, Ghaffar A. National road casualties and economic
development. Health Econ. (2006) 15(1):65-81. doi: 10.1002/hec.1020

12. Li L, Yang J. Injury prevention in China: government-supported initiatives on
the leading causes of injury-related deaths. Am ] Public Health. (2019) 109
(4):557-8. doi: 10.2105/AJPH.2019.304954

13. Zeng Y, Hesketh T. The effects of China’s universal two-child policy. Lancet.
(2016) 388(10054):1930-8. doi: 10.1016/S0140-6736(16)31405-2

14. Xinhua News Agency. China’s three-child policy to improve emographic structure
(2021). Available online at: http://english.www.gov.cn/statecouncil/ministries/202106/
01/content_WS60b61ab7c6d0df57f98da86e.html (Accessed December 8, 2023).

15. van Wassenaer EA, de Voogd FAE, van Rijn RR, van der Lee JH, Tabbers MM,
van Etten-Jamaludin FS, et al. Bowel ultrasound measurements in healthy children—

Frontiers in Pediatrics

10

10.3389/fped.2024.1387761

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made
by its manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fped.2024.
1387761/full#supplementary-material

systematic review and meta-analysis. Pediatr Radiol. (2020) 50(4):501-8. doi: 10.1007/
$00247-019-04567-2

16. Kermark M, Mckendrick A. Contributions to the mathematical theory of
epidemics, part I. Proc R Soc Lond A. (1927) 115:700-21. doi: 10.1098/rspa.1927.0118

17. Frost WH. The age selection of mortality from tuberculosis in successive
decades. Am ] Epidemiol. (1939) 30-Section A(3):91-6. doi: 10.1093/oxfordjournals.
aje.al18570

18. Hobcraft J, Menken J, Preston S. Age, period, and cohort effects in demography:
a review. Popul Index. (1982) 48(1):4-43. doi: 10.2307/2736356

19. Keyes KM, Susser E, Pilowsky DJ, Hamilton A, Bitfoi A, Goelitz D, et al. The
health consequences of child mental health problems and parenting styles:
unintentional injuries among European schoolchildren. Prev Med. (2014) 67:182-8.
doi: 10.1016/j.ypmed.2014.07.030

20. Peltzer K, Pengpid S. Injury and social correlates among in-school adolescents in
four Southeast Asian countries. Int ] Environ Res Public Health. (2012) 9(8):2851-62.
doi: 10.3390/ijerph9082851

21. Wang Z, Chen H, Yu T, Liu S, Hu M. Status of injuries as a public health
burden among children and adolescents in China: a systematic review and
meta-analysis. Medicine (Baltimore). (2019) 98(45):e17671. doi: 10.1097/MD.
0000000000017671

22. Khan UR, Sengoelge M, Zia N, Razzak JA, Hasselberg M, Laflamme L. Country
level economic disparities in child injury mortality. Arch Dis Child. (2015) 100(Suppl
1):S29-33. doi: 10.1136/archdischild-2013-305847

23. Alonge O, Hyder AA. Reducing the global burden of childhood unintentional
injuries. Arch Dis Child. (2014) 99(1):62-9. doi: 10.1136/archdischild-2013-304177

24. Wei XL, Du WC, Wang R, Zhou JY, Yu H, Lu Y, et al. Epidemic characteristics
and trend analysis of major injuries deaths among children and adolescents in Jiangsu
Province from 2012 to 2021. Zhonghua Liu Xing Bing Xue Za Zhi. (2024) 45
(4):536-41. doi: 10.3760/cma.j.cn112338-20230912-00150

25. Er YL, Jin Y, Ye PP, Ji CR, Wang Y, Deng X, et al. Disease burden on falls
among 0-19 years old population in China, in 1990 and 2017. Zhonghua Liu Xing
Bing Xue Za Zhi. (2019) 40(11):1363-8. doi: 10.3760/cma.j.issn.0254-6450.2019.
11.005

26. Zhang S., Zhang H., Zheng W. L., Wang D. Z. and Wang Z. Injury death
spectrum in children aged 0-14 years and its urban-rural difference in Tianjin,
1999-2021. Zhonghua Liu Xing Bing Xue Za Zhi, 45(3), 373-8 (2024) doi: 10.3760/
cma.j.cn112338-20230831-00115

27. Wu CM, Deng X, An Y, Duan LL. Distribution of children cases in the Chinese
national injury surveillance system, 2006-2008. Zhonghua Liu Xing Bing Xue Za Zhi.
(2010) 31(8):885-9. doi: 10.3760/cma.j.issn.0254-6450.2010.08.012

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fped.2024.1387761/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fped.2024.1387761/full#supplementary-material
https://parachute.ca/en/professional-resource/cost-of-injury-in-canada/ (
https://parachute.ca/en/professional-resource/cost-of-injury-in-canada/ (
https://doi.org/10.1136/ip.9.2.124
https://doi.org/10.1136/injuryprev-2018-042745
https://doi.org/10.1136/bmjopen-2014-007307
https://doi.org/10.1136/ip.2010.029215.985
https://doi.org/10.1097/JSM.0000000000000888
https://doi.org/10.1097/JSM.0000000000000888
https://doi.org/10.7717/peerj.14046
https://doi.org/10.7717/peerj.14046
https://doi.org/10.1016/S2468-2667(19)30125-2
https://doi.org/10.1002/hec.1020
https://doi.org/10.2105/AJPH.2019.304954
https://doi.org/10.1016/S0140-6736(16)31405-2
http://english.www.gov.cn/statecouncil/ministries/202106/01/content_WS60b61ab7c6d0df57f98da86e.html
http://english.www.gov.cn/statecouncil/ministries/202106/01/content_WS60b61ab7c6d0df57f98da86e.html
https://doi.org/10.1007/s00247-019-04567-2
https://doi.org/10.1007/s00247-019-04567-2
https://doi.org/10.1098/rspa.1927.0118
https://doi.org/10.1093/oxfordjournals.aje.a118570
https://doi.org/10.1093/oxfordjournals.aje.a118570
https://doi.org/10.2307/2736356
https://doi.org/10.1016/j.ypmed.2014.07.030
https://doi.org/10.3390/ijerph9082851
https://doi.org/10.1097/MD.0000000000017671
https://doi.org/10.1097/MD.0000000000017671
https://doi.org/10.1136/archdischild-2013-305847
https://doi.org/10.1136/archdischild-2013-304177
https://doi.org/10.3760/cma.j.cn112338-20230912-00150
https://doi.org/10.3760/cma.j.issn.0254-6450.2019.11.�005
https://doi.org/10.3760/cma.j.issn.0254-6450.2019.11.�005
https://doi.org/10.3760/cma.j.cn112338-20230831-00115
https://doi.org/10.3760/cma.j.cn112338-20230831-00115
https://doi.org/10.3760/cma.j.issn.0254-6450.2010.08.012
https://doi.org/10.3389/fped.2024.1387761
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

Lin and Zeng

28. Street EJ, Jacobsen KH. Injury incidence among middle school students aged
13-15 years in 47 low-income and middle-income countries. Inj Prev. (2016) 22
(6):432-6. doi: 10.1136/injuryprev-2015-041786

29. Denny VC, Cassese JS, Jacobsen KH. Nonfatal injury incidence and risk factors
among middle school students from four Polynesian countries: the Cook Islands,
Niue, Samoa, and Tonga. Injury. (2016) 47(5):1135-42. doi: 10.1016/j.injury.2015.12.018

30. Beck NI, Arif I, Paumier MF, Jacobsen KH. Adolescent injuries in Argentina,
Bolivia, Chile, and Uruguay: results from the 2012-2013 global school-based
student health survey (GSHS). Injury. (2016) 47(12):2642-9. doi: 10.1016/j.injury.
2016.10.002

31.Ye], Bao Y, Zheng J, Liang J, Hu L, Tan L. Epidemiology of unintentional injury
in children admitted to ICU in China mainland: a multi-center cross-sectional study.
Transl Pediatr. (2022) 11(3):340-8. doi: 10.21037/tp-21-387

32. Yin X,, Dai W,, Du Y. and Li D.: The injury mechanisms and injury pyramids
among children and adolescents in Zhuhai city, China. BMC Public Health, 21(1), 436
(2021) doi: 10.1186/s12889-021-10425-4

33. Barcelos RS, Santos IS, Matijasevich A, Barros AJ, Barros FC, Franca GV, et al.
Falls, cuts and burns in children 0-4 years of age: 2004 Pelotas (Brazil) birth cohort.
Cad Saude Publica. (2017) 33(2):e00139115. doi: 10.1590/0102-311X00139115

34. Wadhwaniya S, Alonge O, Ul Baset MK, Chowdhury S, Bhuiyan AA, Hyder AA.
Epidemiology of fall injury in rural Bangladesh. Int ] Environ Res Public Health. (2017)
14(8):900. doi: 10.3390/ijerph14080900

35. World Health Organization. Falls (2021). Available online at: http://www.who.
int/violence_injury_prevention/other_injury/falls/en/ (Accessed December 8, 2023).

36. Disease GBD, Injury I, Prevalence C. Global, regional, and national incidence,
prevalence, and years lived with disability for 354 diseases and injuries for 195
countries and territories, 1990-2017: a systematic analysis for the global burden of

Frontiers in Pediatrics

1

10.3389/fped.2024.1387761

disease study 2017. Lancet. (2018) 392(10159):1789-858. doi: 10.1016/S0140-6736
(18)32279-7

37. Wang H, Feng C, Liu H, Liu J, Ou L, Yu H, et al. Epidemiologic features of
traumatic fractures in children and adolescents: a 9-year retrospective study. Biomed
Res Int. (2019) 2019:8019063. doi: 10.1155/2019/8019063

38. United Nations. Child Labour—background (2021). Available online at: https://
www.un.org/en/observances/world-day-against-child-labour/background (Accessed
December 12, 2023).

39. UNICEF. Child Labor Statistics (2021). Available online at: https://data.unicef.
org/topic/child-protection/child-labour/ (Accessed December 12, 2023).

40. International Labor Organization. A global estimate of work - related injuries
among children. ILO (2013). Available online at: http://www.ilo.org/ipecinfo/
product/download.do?type=document&id=25299 (Accessed December 12, 2023).

41. Madge N, Hewitt A, Hawton K, de Wilde EJ, Corcoran P, Fekete S, et al.
Deliberate self-harm within an international community sample of young people:
comparative findings from the child & adolescent self-harm in Europe (CASE)
study. J Child Psychol Psychiatry. (2008) 49(6):667-77. doi: 10.1111/j.1469-7610.
2008.01879.x

42. Swannell SV, Martin GE, Page A, Hasking P, St John NJ. Prevalence of
nonsuicidal self-injury in nonclinical samples: systematic review, meta-analysis and
meta-regression. Suicide Life Threat Behav. (2014) 44(3):273-303. doi: 10.1111/sltb.
12070

43. Hedegaard H, Curtin SC, Warner M. Suicide rates in the United States continue
to increase. NCHS Data Brief. (2018) (309):1-8.

44. Jack SPD, Petrosky E, Lyons BH, Blair JM, Ertl AM, Sheats K]J, et al. Surveillance
for violent deaths—national violent death reporting system, 27 states, 2015. MMWR
Surveill Summ. (2018) 67(11):1-32. doi: 10.15585/mmwr.ss6711al

frontiersin.org


https://doi.org/10.1136/injuryprev-2015-041786
https://doi.org/10.1016/j.injury.2015.12.018
https://doi.org/10.1016/j.injury.2016.10.002
https://doi.org/10.1016/j.injury.2016.10.002
https://doi.org/10.21037/tp-21-387
https://doi.org/10.1186/s12889-021-10425-4
https://doi.org/10.1590/0102-311X00139115
https://doi.org/10.3390/ijerph14080900
http://www.who.int/violence_injury_prevention/other_injury/falls/en/ (
http://www.who.int/violence_injury_prevention/other_injury/falls/en/ (
https://doi.org/10.1016/S0140-6736(18)32279-7
https://doi.org/10.1016/S0140-6736(18)32279-7
https://doi.org/10.1155/2019/8019063
https://www.un.org/en/observances/world-day-against-child-labour/background
https://www.un.org/en/observances/world-day-against-child-labour/background
https://data.unicef.org/topic/child-protection/child-labour/
https://data.unicef.org/topic/child-protection/child-labour/
http://www.ilo.org/ipecinfo/product/download.do?type&equals;document&amp;id&equals;25299
http://www.ilo.org/ipecinfo/product/download.do?type&equals;document&amp;id&equals;25299
https://doi.org/10.1111/j.1469-7610.2008.01879.x
https://doi.org/10.1111/j.1469-7610.2008.01879.x
https://doi.org/10.1111/sltb.12070
https://doi.org/10.1111/sltb.12070
https://doi.org/10.15585/mmwr.ss6711a1
https://doi.org/10.3389/fped.2024.1387761
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

	Epidemiology of injuries among children and adolescents from the Xinglin District in Xiamen, 2016–2019
	Background
	Materials and methods
	Study design and patients
	Data collection
	Statistical analysis
	Patient and public involvement

	Results
	Characteristics of the patients
	Characteristics of the injuries
	Subgroup analysis

	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	Supplementary material
	References


