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Abstract 

Background  Unintentional injuries among children and adolescents are a major public health problem worldwide. 
These injuries not only have negative effects on children’s physiology and psychology, but also bring huge economic 
losses and social burdens to families and society. Unintentional injuries are the leading cause of disability and death 
among Chinese adolescents, and left-behind children (LBC) are more prone to experience unintentional injury. The 
purpose of this study was to evaluate the type and incidence of unintentional injury among Chinese children and 
adolescents and explore the influences of personal and environmental factors by comparing the differences between 
LBC and not left-behind children (NLBC).

Methods  This cross-sectional study was conducted in January and February 2019. Additionally, 2786 children and 
adolescents from 10 to 19 years old in Liaoning Province in China were collected in the form of self-filled question-
naires, including Unintentional Injury Investigation, Unintentional Injury Perception Questionnaire, Multidimensional 
Subhealth Questionnaire of Adolescent (MSQA), Negative life events, “My Class” questionnaire and Bullying/victim 
Questionnaire. Multiple logistic regression analysis was used to explore the factors associated with unintentional 
injury among children and adolescents. Binary logistic regression analysis was used to explore the factors affecting 
unintentional injuries between LBC and NLBC.

Results  The top three unintentional injuries were falling injuries (29.7%), sprains (27.2%) and burns and scalds 
(20.3%) in our study population. The incidence of unintentional injuries in LBC was higher than that in NLBC. Burn 
and scalds, cutting injury and animal bites in LBC were higher than those in NLBC. The results show that junior high 
school students (odds ratio (OR) = 1.296, CI = 1.066–1.574) were more likely to report multiple unintentional inju-
ries than primary school students. Girls (OR = 1.252, CI = 1.042–1.504) had higher odds of reporting multiple unin-
tentional injuries. The odds of multiple injuries in children and adolescents with low levels of unintentional injury 
perception were higher than those in children and adolescents with high levels of unintentional injury perception 
(OR = 1.321, C = 1.013–1.568). Children and adolescents with a higher levels of mental health symptoms (OR = 1.442, 
CI = 1.193–1.744) had higher odds of reporting multiple unintentional injuries. Compared with teenagers who had 
never experienced negative life events, teenagers who had experienced negative life events many times (OR = 2.724, 
CI = 2.121–3.499) were more likely to suffer unintentional injuries many times. Low-level discipline and order 
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(OR = 1.277, CI = 1.036–1.574) had higher odds of reporting multiple unintentional injuries. In-school adolescents who 
were bullied were more likely to report being injured multiple times than their counterparts who were not bullied 
(OR = 2.340, CI = 1.925–2.845). Low levels of unintentional injury perception, experienced negative life events and bul-
lying had greater impacts on LBC than on NLBC.

Conclusion  The survey found that the incidence of at least one unintentional injury was 64.8%. School level, sex, 
unintentional injury perception, subhealth, negative life events, discipline and order and bullying were associated 
with incidents of unintentional injury. Compared with NLBC, LBC had a higher incidence of unintentional injury, and 
special attention should be given to this group.

Keywords  Unintentional injury, Left-behind children, Cross-sectional study, China

Introduction
Unintentional injury refers to injury without purpose and 
consciousness, mainly including traffic injury, fall injury, 
burns and scalds [1]. Whether in developed or develop-
ing countries, injury has been listed as the three major 
diseases that seriously endanger human health and life, 
along with infectious diseases and chronic noncommuni-
cable disease [2]. Unintentional injury not only causes a 
huge medical burden and economic losses but also brings 
a heavy disease burden to the family, society and country 
[3]. According to the global burden of disease estimates 
published by the World Health Organization, injuries 
cause 5 million deaths each year, and nearly 80% of these 
deaths (3.9 million) are due to unintentional injuries [4]. 
In addition, many people who do not die due to uninten-
tional injury had an increased risk of lifelong disability 
[5]. Surveys showed that unintentional injuries account 
for 3 of the 15 leading causes of death among children 
and adolescents under 20 years of age [4]. Traffic injury, 
drowning, burn and scalds, falls and poisoning accounted 
for 60% of the causes of death in children [6]. World-
wide, the second largest cause of disabled life expectancy 
(YLD) of children aged 10–24  years is unintentional 
injury, accounting for approximately 12.0%, approxi-
mately 6.0% in high-income countries and 16.0% in other 
underdeveloped areas in Sub-Sahara Africa [7]. More 
than 95% of injury-related deaths occur in low—and mid-
dle-income countries in all age groups [5]. As one of the 
largest developing countries in the world, unintentional 
injury are the leading cause of disability and death among 
adolescents in China, with more than 200,000 children 
dying each year from unintentional injuries. Within traf-
fic injuries, drowning and falls injuries accounted for 
43.6% of the total deaths of teenagers aged 10–19 [8]. 
The disability-adjusted life year caused by unintentional 
injury in China was 10% [9]. Studies have found that if 
more effective prevention strategies are discussed and 
implemented, China can significantly reduce deaths and 
disability caused by unintentional injury [10].

In China, it is particularly necessary to pay attention 
to LBC. Since the early 1990s, the Chinese economy 

has entered a stage of rapid development, and uneven 
regional development has led to large-scale population 
migration. Under such a social background, parents of 
rural families were forced to work in other places, and 
the number of LBC in the whole society has increased 
sharply. The number of migrants and LBC at the com-
pulsory education stage has reached 33.86 million, with 
close to 20.19 million LBC in rural areas [11]. At present, 
research on LBC in China is mainly conducted from 
the perspectives of pedagogy, psychology, and sociol-
ogy, while research on the unintentional injuries of LBC 
is limited. Studies have shown that LBC are more prone 
to experience unintentional injury. For example, a study 
found that the prevalence of intentional injuries for Chi-
nese LBC and NLBC was 34.2% and 20.8%, respectively 
[12]. A review of 34 cross-sectional studies found that 
the injury rate of LBC was 38.24%, which was higher than 
the 27.94% of NLBC in China [13]. In addition, an inter-
vention study in southeast China found that LBC face a 
greater risk of unintentional injury [14]. Therefore, more 
attention should be given to the unintentional injury of 
LBC.

Studies have shown that the unintentional injury of 
children and adolescents is related to a wide range of 
factors that are constructed as a multilevel system. Ban-
dura’s (1986) model of triadic reciprocal determinism 
considers that human behavior is not solely determined 
by internal personal factors but also influenced by the 
external environment [15]. To obtain more comprehen-
sive information, this paper mainly investigates the influ-
encing factors of unintentional injuries among children 
and adolescents from three aspects: personal factors, 
family environment and school environment. Individual 
characteristics, family and school environment have been 
reported to be related to the types, causes and patterns 
of unintentional injury [16]. Previous studies on risk fac-
tors for adolescents’ unintentional injury have mainly 
focused on social demographic variables and some social 
psychological factors, such as sex, grade, only child, anxi-
ety, depression and mood disorders [14, 16, 17]. Unin-
tentional injury perception also plays a critical role in 
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prevention, with research showing that lack of injury 
perception is a significant factor in failure to adopt safe 
practices [18]. The richer the overall understanding of 
unintentional injury knowledge, the more standardized 
individual behavior will be, and the lower the incidence 
of injury events will be [19]. A retrospective cohort study 
showed that mental health was an independent risk fac-
tor for unintentional and recurrent unintentional inju-
ries [20, 21]. A bad mental state may increase the risk of 
minor injuries and increase the risk of serious injuries 
[22]. In addition, the family environment also plays a very 
important role. Research on risk factors for nociceptive 
behavior in hospitalized patients indicated that nega-
tive life events were risk factors for injury [23]. Negative 
life events easily increase the risk of unintentional injury 
in children and adolescents [24]. Moreover, classes are 
places where groups of children gather and play a key 
role in the growth of children and adolescents. There-
fore, the classroom environment might have an impor-
tant influence on the unintentional injury of children 
and adolescents. Research has shown that the number of 
unintentional injuries in schools accounts for more than 
30% of total injuries [25]. Some studies have also found 
a link between school bullying and unintentional injury, 
which may increase the incidence of injury in children 
and adolescents [26]. However, few studies have compre-
hensively understood the influencing factors of uninten-
tional injury among Chinese children and adolescents, 
especially in LBC. Therefore, it is necessary to generally 
explore the influencing factors of unintentional injuries 
to provide a theoretical basis for relevant departments 
to develop effective and feasible interventions and ulti-
mately reduce the occurrence of unintentional injuries 
among children and adolescents and LBC [18].

Therefore, the purpose of this study was (1) to evaluate 
the incidence of unintentional injuries among children 
and adolescents and the occurrence of various types of 
unintentional injuries; (2) to comprehensively explore the 
factors influencing the occurrence of unintentional inju-
ries; and (3) to compare the incidence of unintentional 
injuries and influencing factors of unintentional injury 
between LBC and NLBC.

Materials and methods
Study design and study sample
This cross-sectional study was conducted in the city 
of Shenyang in Liaoning Province, Northeast China, 
from November to December 2019. By stratified ran-
dom sampling, three elementary schools and three jun-
ior high schools were randomly selected from all public 
day schools in the survey site, which were guaranteed to 
include key and ordinary schools. To ensure the recovery 
and accuracy of the questionnaire, we selected students 

from Grade 4 to Grade 6 in elementary school and 
Grade 7 to Grade 9 in junior high school. The average of 
4 classes were randomly selected in each grade, and all 
the students were chosen in each selected class. Finally, 
3,300 students participated in the study. All participants 
and their parents were thoroughly informed about the 
content and aims of this study. The questionnaire was 
completed by the children (vs. parents), and the surveys 
were completed anonymously. After obtaining the con-
sent of the respondent,  a questionnaire including the 
International Classification of Disease Version 10 (ICD-
10), Unintentional Injury Perception Questionnaire, 
Multidimensional Subhealth Questionnaire of Adoles-
cent (MSQA), Negative life events, “My Class” question-
naire, and Olweus Bullying/Victim Questionnaire were 
distributed to these 3300 participants. All the question-
naires are suitable for the age group of our research sub-
jects. In addition, to ensure quality control, at least one 
investigator in each class was assigned to answer ques-
tions at any time during the survey to ensure that each 
child understands the questions. A total of 514 students 
were excluded due to problems such as incomplete ques-
tionnaires, missing data, and incorrect data registration. 
There were no demographic differences between inva-
lid respondents and final respondents. The final study 
subjects consisted of 2,786 Chinese adolescents attend-
ing school (1,453 boys and 1,333 girls). The effective 
response rate was 84.4%. In our population, the average 
age was 13.19  years old (SD = 1.39, range 10–19  years 
old). LBC refers to children under the age of 18 years old, 
and one or both parents have left home to work for at 
least 6 months. There are generally two situations for left-
behind children in China: one is when both parents leave 
the family and the child is taken care of by grandparents 
or other relatives; the other is when one parent leaves 
and the other takes care of them. Our study population 
included 621 (22.3%) LBC, and 2165 (77.7%) NLBC.

Study instruments
Unintentional injury investigation
The International Classification of Disease Version 10 
(ICD-10) classifies unintentional injuries according to 
the external causes of diseases and deaths (V01-Y98). 
The classification codes of unintentional injuries coded 
between V01-X59 are mainly traffic injuries (V01-V99), 
falling injuries (W00-W19), drowning (W65-W74), acci-
dental suffocation (W75-W84), burn and scalds (X00-
X19), animal bites (W53-W55, X20-X29), crushing injury 
(W23), electric shock (W85-W99), poisoning (X40-X49) 
and other unintentional injuries [27].  These were also 
among the fundamental subsets of unintentional injury 
recommended in the Chinese CDC-National Injury Sur-
veillance System (NISS), Work Manual of National Injury 
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Surveillance System. According to the above criteria and 
the characteristics of children and adolescents, the 13 
most commonly used types of injuries were investigated, 
including traffic injury, fall injury, drowning, crush injury, 
poisoning, burn and scalds, cutting injury, animal bites, 
sprain, accidental suffocation, electric shock, consumer 
product injuries, and medical malpractice [28]. Children 
were asked questions such as “I was hit by a motor vehi-
cle” and “I had a bad burn and scalds”. For the conveni-
ence of analysis and research, the 4 types of injuries with 
a small number of occurrences were aggregated as “other 
types”. Each item has two response categories: (0) no and 
(1) yes. The abovementioned injury occurred in the past 
year, and one of the following situations was judged to 
be the statistical object of the injury, selecting “Yes” as 1 
point: (1) to the medical unit for diagnosis and treatment 
of a certain type of injury; (2) emergency treatment of the 
injured by family members, teachers, colleagues or peers 
or nursing; and (3) take sick leave due to injury (work, 
school, or rest) for more than 0.5 days. Finally, each type 
of unintentional injury experienced is summed to obtain 
the total score, which ranges from 0 to 13 points. A single 
injury was defined as one injury during a year, and multi-
ple injury was defined as ≥ 2 injuries during a year [29, 30]. 
The measurement of unintentional injury has been widely 
used among children and adolescents in China [16].

Unintentional injury perception
The “Unintentional Injury Perception Questionnaire” 
was compiled by Xu Lingzhong of Shandong University. 
It includes 9 items with the following contents:“Heard 
of accidental injuries”, “Thinking about the possibility 
of unintentional injury while playing”, “Thinking of the 
possibility of an accident during sports external injury”, 
“Do some preparation before exercise”, “Unintentional 
injury may occur after being bitten by pets such as cats 
and dogs”, “Playing with plastic bullets can hurt people”, 
“Severe accidental injury causes disability”, “Cross the 
street occasionally without crossing the zebra cross-
ing”, and “Finger bleeding can be washed with water 
after paper or cloth bandage” [31]. The higher the score, 
the lower the unintentional injury cognitive ability. The 
questionnaire has been widely used among children and 
adolescents in China [31]. In this study, the Cronbach’s 
alpha = 0.742.

Mental subhealth
The Multidimensional Subhealth Questionnaire of Ado-
lescents (MSQA) was developed by Professor Tao Fang-
biao of Anhui Medical University and his research group 
and consists of two parts: physical subhealth and psycho-
logical subhealth [32] This study chose the mental health 
part to assess mental subhealth among adolescents, 

including emotional problems, conduct problems and 
social adaptation difficulties, with a total of 39 items. 
Each item uses Likert’s 6-point scoring. The higher the 
score, the higher the level of subhealth symptoms. The 
questionnaire has been widely used among children and 
adolescents in China [33], and has a high internal consist-
ency in this study(Cronbach’s alpha = 0.966).

Negative life events
Negative life events include affirmative responses to any of 
the following incidents that occurred in the respondent’s 
household in the past year: serious medical problems of 
participants, suicidal/violent/criminal behavior of family 
members (e.g., Did any family members commit suicide/
violence/crime in the past year?), death of parents, death 
of other relatives (e.g., Have any other relatives died in the 
past year?), crowded housing, financial problems, theft, 
accident/disaster, and departure from parents [34]. If the 
interviewee gives an affirmative answer to each question 
in the questionnaire, each question will be given 1 point, 
and the final score will be 13 points. The higher the score, 
the more negative life events the interviewee experienced. 
Negative life events are divided into “0”, “1” and ≥ “2” based 
on the number of events experienced. Questionnaires have 
been widely used among students in China. Previous stud-
ies have shown that students can understand the content 
of the questions well [35].

Classroom environment
The classroom environment was measured by the “My 
Class” questionnaire developed by Professor Jiang Guan-
grong [36]. This questionnaire has frequently been used 
to measure the social psychological classroom environ-
ment of Chinese school students. There are 38 items in 
the questionnaire, using Likert’s 5-point scoring method. 
It includes five factors: (1) teacher-student relation-
ship, (2) peer relationship, (3) discipline and order, (4) 
competition, and (5) learning burden. High scores rep-
resent a high level of that dimension. The questionnaire 
has been widely used among children and adolescents 
in China[36], and has a high internal consistency in this 
study. I The Cronbach’s alpha = 0.872.

Bullying
Bullying behavior was investigated using the revised 
Olweus Bullying/Victim Questionnaire [37]. There are 7 
items in the scale, and the total score ranges from 0 to 
42, with higher scores indicating more severe experi-
ences of being bullied. We applied the cutoff score of the 
median to define the “bullying victim” group [38]. The 
questionnaire has been widely used among children and 
adolescents in China [39]. In this study, the Cronbach’s 
alpha = 0.804.
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Demographic and other personal factors
Child factors included gender, school level (elementary/
junior high school), only child(yes/no), and LBC (yes/
no). Socioeconomic status (SES) was determined by the 
parents’ highest education level and was divided into low, 
middle, and high SES [40].

Measure
Statistical analysis
The χ2 test was used to test the distribution differences 
in the types of unintentional injuries between LBC and 
NLBC. There were three types of unintentional injury 
outcomes: 0 (no injury), 1 (single injury), and ≥ 2 (mul-
tiple injuries). We used the χ2 test to discuss distribu-
tions of the three accidental injuries in each factor. 
All variables related to unintentional injuries in uni-
variate analysis (P < 0.25) were entered into the mul-
tivariate model. Due to the need for the multivariate 
logistic regression model, all continuous variables 
were divided into high and low levels according to the 
median. Due to the small number of LBC, the accuracy 
and credibility of the results of multiple injuries would 
be affected due to the insufficient sample size.There-
fore, binary logistic regression was used to analyze the 
influencing factors of unintentional injuries among 
LBC and NLBC. Odds ratios (ORs) and 95% confi-
dence intervals (95% CIs) were calculated to estimate 
the associations between relevant risk factors and 
unintentional injury. All statistical analyses were per-
formed using SPSS software (version 26.0) (IBM SPSS, 
Inc. Chicago, IL, USA), two-sided tests, and P ≤ 0.05 
was considered statistically significant.

Results
Of the population surveyed, 1,738 (62.4%) participants 
suffered at least one type of unintentional injury. Falls 
(827, 29.7%) and sprains (757, 27.2%) were the most com-
mon injuries reported, followed by burns and scalds (565, 
20.3%). These details are shown in Fig. 1.

The overall incidence of unintentional injuries among 
LBC was higher than that among NLBC (p < 0.05), and 
the incidences of burns and scalds, cutting injuries and 
animal bites among LBC were higher than those among 
NLBC (p < 0.05). These details are shown in Table 1.

Table  2 shows the distribution differences of unin-
tentional injuries in risk factors. The incidence of 
unintentional injuries among girls was higher than 

Fig. 1  Number of unintentional injury types

Table 1  Comparison of unintentional injuries between LBC and 
NLBC

Abbreviation: LBC Left-behind children. NLBC, Not-left-behind children;

Other types: Drowning, Accidental suffocation, Electric shock, Consumer 
product injuries, Medical malpractice

Unintentional Injury N (%) LBC N (%) NLBC N (%) p

All 1738(62.4) 419(67.5) 1319(60.9) 0.003

Traffic injury 225(8.1) 57(9.2) 168(7.8) 0.253

Falling injury 827(29.7) 197(31.7) 630(29.1) 0.207

Poisoning 107(3.8) 32(5.2) 75(3.5) 0.054

Burn and scalds 565(20.3) 162(26.1) 403(18.6) 0.000

Crush injury 183(6.6) 45(7.2) 138(6.4) 0.439

Cutting injury 502(18.0) 133(21.4) 369(17.0) 0.012

Animal bites 422(15.1) 120(19.3) 302(13.9) 0.001

Sprain 757(27.2) 165(26.6) 592(27.3) 0.702

Other types 182(6.5) 63(10.1) 119(5.5) 0.000
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Table 2  Univariate analysis of unintentional injuries among children and adolescents (N = 2786)

Abbreviation: SES Socioeconomic status. other, single parent foster homes and others

Variable Damage(%) χ2 p

0 1  ≥ 2

Individual factors School Level

Elementary school
Junior high school

477(40.5)
571(35.5)

288(24.4)
410(25.5)

413(35.1)
627(39.0)

7.603 0.022

Sex

Boy
Girl

584(40.2)
464(34.8)

359(24.7)
339(25.4)

510(35.1)
530(39.8)

9.547 0.008

The one-child

Yes
No

614(37.9)
434(37.2)

424(26.2)
274(23.5)

581(35.9)
459(39.3)

4.242 0.120

LBC

Yes
No

202(32.5)
846(39.1)

153(24.6)
545(25.2)

266(42.8)
774(35.8)

12.042 0.002

Unintentional injury perception

High 545(41.0) 321(24.2) 462(34.8) 13.077 0.001

Low 503(34.5) 377(25.9) 578(39.6)

Subhealth

High 456(32.3) 352(24.9) 605(42.8) 44.924 0.000

Low 592(43.1) 346(25.2) 435(31.7)

Family environment Household type

Small family 724(37.5) 468(24.3) 737(38.2) 4.555 0.336

Big family 225(38.5) 161(27.6) 198(33.9)

other 99(36.3) 69(25.3) 105(38.5)

SES

low 455(38.2) 290(24.4) 445(37.4) 2.324 0.676

Middle 455(37.4) 301(24.8) 459(37.8)

High 138(36.2) 107(28.1) 136(35.7)

Number of negative life events

0 299(51.0) 146(24.9) 141(24.1) 104.264 0.000

1 378(40.7) 224(24.1) 326(35.1)

 ≥ 2 371(29.2) 328(25.8) 573(45.0)

School environment Teacher-student relationship

High 468(35.3) 352(26.5) 506(38.2) 6.344 0.042

Low 580(39.7) 346(23.7) 534(36.6)

Peer relationship

High 476(37.3) 338(26.5) 461(36.2) 2.905 0.234

Low 572(37.9) 360(23.8) 579(38.3)

Discipline and Order

High 524(39.7) 355(26.9) 441(33.4) 16.605 0.000

Low 524(35.7) 343(23.4) 599(40.9)

Competition

High 544(39.1) 333(23.9) 516(37.0) 3.055 0.217

Low 504(36.2) 365(26.2) 524(37.6)

Learning Burden

High 477(36.4) 318(24.3) 516(39.4) 4.361 0.113

Low 571(38.7) 380(25.8) 524(35.5)

Bullying

Yes 453(30.5) 357(24.1) 674(45.4) 99.357 0.000

No 595(45.7) 341(26.2) 366(28.1)
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that among boys. (p < 0.05). The incidence of multi-
ple unintentional injuries among LBC was higher than 
that among NLBC (p < 0.05). The incidence of uninten-
tional injury incidents in junior high school was signif-
icantly higher than that in elementary school (p < 0.05). 
In addition, mental subhealth, negative life events and 
bullying events were positively related to the occur-
rence of unintentional injuries; that is, a higher levels 
of mental health symptoms, more negative life events 
and bullying events were all related to a high inci-
dence of unintentional injuries. Discipline and order 
were negatively related to the occurrence of unin-
tentional injuries, and low-level discipline and order 
were related to a high incidence of unintentional inju-
ries. Table  3 shows the results of multivariate logistic 
regression to identify factors that may influence unin-
tentional injury. Low level of unintentional injury per-
ception (OR = 1.234), Junior high school (OR = 1.237), 
higher levels of mental health symptoms (OR = 1.247), 
bullying events (OR = 1.414) and repeated negative life 
events (OR = 1.661) were related to the occurrence 
of an unintentional injury event. Girl (OR = 1.252), 
low level of discipline and order (OR = 1.277), junior 
high school (OR = 1.296), low level of unintentional 
injury perception (OR = 1.321), higher levels of men-
tal health symptoms (OR = 1.442), experience of bul-
lying (OR = 2.340) and multiple negative life events 
(OR = 2.724) were related to the occurrence of multi-
ple unintentional injuries.

The univariate analysis results for LBC and NLBC 
show that unintentional injury perception, subhealth, 
negative life events, discipline and order, and bully-
ing in LBC were significantly related to unintentional 
injury. School level, sex, unintentional injury percep-
tion, subhealth, negative life events, teacher-student 
relationship, discipline and order and bullying in NLBC 
were significantly related to unintentional injury.

The results of binary logistic regression comparing 
LBC with NLBC are shown in Table  4. In LBC, a low 
level of unintentional injury perception (OR = 1.439), 
multiple experiences of negative life events (OR = 2.200) 
and bullying (OR = 2.337) were associated with the 
occurrence of unintentional injury events. In NLBC, 
girls (OR = 1.202), low-level unintentional injury per-
ception (OR = 1.252), junior high school (OR = 1.294), 
higher levels of mental health symptoms (OR = 1.347), 
bullying (OR = 1.780) and negative life events 
(OR = 2.150) were related to unintentional injury events.

Discussion
Unintentional injury has gradually become a very impor-
tant public health problem in China. It is estimated that 
by 2050, the number of deaths due to injuries in China 

will reach 2.5 million each year [41]. This study estimated 
the status of unintentional injury among Chinese chil-
dren and adolescents and explored the associated factors 
from three aspects: personal factors, family and school 
environment. Due to the vast territory, diverse climate 
and numerous nationalities in China, the incidence of 
unintentional injuries among children and adolescents 
varies greatly in different regions. Our study showed that 
the incidence of unintentional injuries was 62.4%, Com-
pared with domestic studies in China, it is consistent 
with reports in Chengdu (62.8%) [42] and Hunan (60.1%) 
[43], lower than that in Guangxi Zhuang Autonomous 
Region (67.67%) [44]and higher than that in Suzhou 
(9.64%) [45], Guangdong Province (26.24%) [46] and 
Nantong City (45.75%) [47]. Meanwhile, compared with 
foreign research, the incidence was lower than that in 
African countries such as Liberia (71.1%) [29] and Egypt 
(68.5%) [48] but higher than that in South American 
countries such as Argentina (27.1%) and Bolivia (36.8%) 
[49] and in Asian countries such as Malaysia (34.9%) [50] 
and Sri Lanka (35.6%) [6]. Consistent with previous stud-
ies [29, 51], falls and burns were the most common acci-
dental injuries in our survey. The occurrence of fall injury 
is not limited by time, place and environment, and it 
occurs frequently because it can be caused by many rea-
sons [52]. Compared with other studies [6], the incidence 
of traffic injuries in this study was relatively lower, and 
the incidence of sprains was higher. This may be related 
to various factors, such as different geographical environ-
ments, topography, social and economic development 
levels, convenient transportation and lifestyles [17, 29]. 
Moreover, perhaps some previous studies failed to follow 
the definition and classification of unintentional injury 
in the ICD-10. In addition, collecting information from 
multiple sources, such as adolescents, teachers and par-
ents might make the results different.

Our study also compared the difference between LBC 
and NLBC. Previous research results showed that the 
incidence of unintentional injuries among LBC was sig-
nificantly higher than that among NLBC, and the num-
ber of left-behind children who suffered unintentional 
injuries many times was significantly higher than that 
of non left-behind children [53]. This study found that 
LBC were more likely to suffer unintentional injury than 
NLBC and the incidence of burn and scalds, cutting 
injury and animal bites was higher in LBC. The results 
of logistic analysis also found that LBC were more likely 
to be exposed to risk environments, which might cause 
more unintentional injury. In terms of personal factors, 
compared with NLBC, LBC have a lower cognitive level 
of unintentional injury, fewer opportunities to receive 
safety education, and weak safety awareness [19]. Insuf-
ficient life experience, a limited ability to identify risks, 
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strong curiosity, and vulnerability to a variety of temp-
tations and attractions in LBC may increase their risk 
of unintentional injury [54]. In terms of family environ-
ment, studies have shown that children exposed to nega-
tive life events were at higher risk of injury, while LBC 
were more likely to be exposed to negative life events 
[55]. Children who have experienced negative life events 
are often eccentric, unable to concentrate on their stud-
ies, and even have various behavioral disorders [56]. 

Compared with NLBC, LBC may have experienced a 
serious medical accident, and their family members 
committed suicide/violence/crime, separated themselves 
from their parents and other negative experiences, and 
even faced high-level negative events from interpersonal 
conflict, academic pressure, loss, and health problems 
[55]. There was a positive correlation between negative 
life events and the incidence of unintentional injury risk 
behaviors, which might suggest that the more negative 

Table 3  Analysis of the influencing factors of unintentional injuries among children and adolescents (N = 2786)

Age and gender were controlled as confounding factors

Number of injuries Variable P OR (95% CI)

1 Individual factors School Level
Elementary school 1 1

Junior high school 0.05 1.237(1.000–1.531)

Unintentional injury perception
Low 0.037 1.234(1.013–1.505)

High 1 1

Subhealth
Low 1 1

High 0.035 1.247(1.015–1.531)

Family environment Number of negative life events
 ≥ 2 0.000 1.661(1.286–2.147)

1 0.199 1.186(0.914–1.539)

0 1 1

School environment Bullying
Yes 0.001 1.414(1.147–1.743)

No 1 1

 ≥ 2 Individual factors School Level
Elementary school 1 1

Junior high school 0.009 1.296(1.066–1.574)

Sex
Boy 1 1

Girl 0.016 1.252(1.042–1.504)

Unintentional injury perception
Low 0.003 1.321(1.013–1.586)

High 1 1

Subhealth
Low 1 1

High 0.000 1.442(1.193–1.744)

Family environment Number of negative life events
 ≥ 2 0.000 2.724(2.121–3.499)

1 0.000 1.739(1.346–2.246)

0 1 1

School environment Discipline and Order
Low 0.022 1.277(1.036–1.574)

High 1 1

Bullying
Yes 0.000 2.340(1.925–2.845)

No 1 1
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life events experienced, the greater the likelihood of 
unintentional injury [57]. But because negative life 
events were composed of a series of experiences, there 
may be more complex path associations between vari-
ables. Future research can further explore the underly-
ing mechanisms. In terms of the school  environment, 
compared with adolescents who did not experience bul-
lying, adolescents who have been bullied are more likely 
to suffer serious harm [58]. A survey found that more 
than one-third of LBC reported experiences of bullying, 
and LBC were more vulnerable to bullying [59, 60]. Vic-
tims of bullying were associated with a predisposition 
to physical conflict, which may lead to the occurrence 
of unintentional injuries [61]. Therefore, we should pay 
more attention to LBC, improve their awareness of unin-
tentional injuries, and take effective measures to reduce 
the occurrence of negative life events and bullying to 
prevent the occurrence of accidental injuries.

Consistent with previous studies [62, 63], individual 
factors affect behavior, and research found that older 
adolescents were more vulnerable to unintentional inju-
ries. Children’s cognitive abilities, range of activities and 
behaviors all change dramatically with age, and their 
growing mobility and curiosity cannot keep up with their 
recognition of danger or the knowledge reserve of injury, 
which is prone to fall into danger [64]. In addition, our 
research also found that the overall incidence of unin-
tentional injuries and the incidence of cuts and sprains 
were higher in girls than in boys. Although some previ-
ous studies showed that boys were more likely to suffer 
unintentional injuries than girls [27, 65, 66], other stud-
ies also found that girls had a higher incidence of unin-
tentional injuries than boys, especially burn and scalds 
[67]. This may be because boys are more mischievous in 
our traditional view, so parents pay more attention to the 
supervision and safety education of boys. Richard Rowe 

Table 4  Comparison of Influencing Factors of Unintentional Injury between LBC (N = 621) and NLBC (N = 2165)

Age and gender were controlled as confounding factors

Left behind children Variable P OR (95% CI)

Yes Individual factors Unintentional injury perception
Low 0.031 1.439(1.037–2.150)

High 1 1

Family environment Number of negative life events
 ≥ 2 0.000 2.200(1.218–3.975)

1 0.473 1.238(0.691–2.218)

0 1 1

School environment Bullying
Yes 0.000 2.337(1.582–3.452)

No 1 1

No Individual factors School Level
Elementary school 1 1

Junior high school 0.008 1.294(1.068–1.567)

Sex
Boy 1 1

Girl 0.048 1.202(1.002–1.442)

Unintentional injury perception
Low 0.016 1.252(1.042–1.503)

High 1 1

Subhealth
Low 1 1

High 0.002 1.347(1.115–1.628)

Family environment Number of negative life events
 ≥ 2 0.000 2.150(1.709–2.704)

1 0.001 1.483(1.179–1.865)

0 1 1

School environment Bullying
Yes 0.000 1.780(1.469–2.156)

No 1 1
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et al. [68] found that children with mental disorders had 
a higher incidence of unintentional injuries. Destructive 
and emotional psychological problems increase the risk 
of unintentional injury [69]. In China, Chen G et al. [70] 
found that psychological symptoms were associated with 
an increased risk of nonfatal unintentional injury. Other 
studies have also indicated that the baseline psychologi-
cal subhealth state has a predictive effect on adolescent 
unintentional injury [71]. In addition, the external envi-
ronment also affects the occurrence of behavior. China 
is generally a collectivist culture, where individual rights 
are subordinate to collective rights. Collectivism empha-
sizes interdependence and overall interests. Therefore, 
Chinese culture tends to value the important role of 
discipline and order in the development of children and 
adolescents, and the lack of strict discipline and order 
may have a strong impact on students’ behavior and 
mental health [58]. Several previous studies has identified 
a link between the discipline and order and incidents of 
unintentional injury [72]. Several previous studies have 
identified a link between discipline and order and inci-
dents of unintentional injury [73]. The risk of uninten-
tional injury of students in a good class environment was 
significantly lower than that of students in a poor class 
environment [74]. Previous studies thought that interper-
sonal relationships in the class environment play a very 
important role, but this study did not find any effect, and 
subsequent research needs to be further explored. There-
fore, in the planning of injury prevention interventions, 
we should pay attention to the recognition of children 
and adolescents’ mental health interventions, improve 
the safety education and supervision of high-grade stu-
dents and girls, and form a good class atmosphere.

This study has several limitations. First, this study 
adopted a cross-sectional design, and it could not 
draw a causal relationship between the survey factors 
and the outcome measurement. Whether some fac-
tors, such as mental subhealth, were risk factors for 
unintentional injury or the consequence could not be 
determined. Moreover, it was not possible to deter-
mine whether the effects of each factor on adolescents 
over time still exist. Our study is only a preliminary 
exploration of influencing factors to provide clues for 
further mechanism research. Therefore,  next longitu-
dinal studies should be conducted to further explore 
the interaction path and verify the causality between 
these variables. Second, this study used a self-report 
questionnaire to collect variable information, and the 
results might deviate from the true situation. There-
fore, data obtained from parents and teachers will be 
an important direction in future research. Finally, some 
important information was not collected, such as which 
parent migrated and who was the caregiver during 

parent migration. According to the definition of LBC, 
regardless of whether both parents or one left for more 
than 6 months, they are counted as LBC. The purpose 
of this study was to obtain an initial understanding of 
the unintentional injury status of LBC. Future research 
will collect these information for further in-depth anal-
ysis. Despite these limitations, based on the fairly large 
and representative sample of this study, this study can 
offer some important information for research on unin-
tentional injuries in Chinese children and adolescents.

Conclusions
This study found that there was a high incidence of unin-
tentional injury among school children and adolescents. 
Personal characteristics, family environment and school 
environment were closely associated with the occurrence 
of injury. Particular attention should be given to LBC 
injuries, and targeted measures should be encouraged to 
provide LBC with necessary emotional and social sup-
port. It is recommended that families and schools should 
improve the self-protection awareness of children and 
adolescents, carry out safety knowledge education and 
related theme activities to prevent bullying behaviors 
and the occurrence of negative life events for the pur-
pose of creating a positive atmosphere and providing 
more care and help to students, especially LBC.
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