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Abstract

Background: To explore the characteristics of unintentional childhood-injury during the COVID-19 pandemic and
assess the association of unintentional-injury with maternal emotional status.

Methods: A cross-sectional survey was conducted with a convenience sample of 1300 children under 12-years-old
from 21 schools (including nurseries/ kindergartens/ primary schools) in Wuhan and Shanghai during March to April
2020, and the mothers completed questionnaires online. Self-rating Depression/Anxiety Scales were used to
evaluate maternal emotional status, questions on child unintentional-injury were based on the International-
Statistical-Classification-of-Diseases-and-Related-Health-Problems-version-10 (ICD-10), and a total of 11 kinds of
unintentional injuries were inquired. Information on socio-demographic and family-background factors was also
collected.

Results: The children of 0–4, 5–9, and 10–12 years accounted for 29.2, 55.2 and 15.6%, respectively, the
unintentional-injury rates were 10.29, 4.18 and 3.45%, respectively (P < 0.001), and boys had higher rates than girls.
The three leading causes included “being struck by/against”, falls and animal bites (traffic-injury accounted for a
small proportion). Lower maternal educational, living in suburban/rural (vs. urban) areas, grandparents (vs. mothers)
being main caregivers, more child exposure to secondhand smoke, close relatives being suspected/ confirmed
COVID-19 cases were associated with a higher risk of child unintentional-injury. After adjusting for related
confounders, higher maternal depression levels were associated with a higher risk of unintentional injury.

Conclusions: The characteristics of unintentional childhood injury were different from those in non-pandemic
periods. The main causes, risk factors and the association of unintentional injury with maternal depression deserve
attention for development of effective measures for preventing children from unintentional injury during COVID-19
pandemic.
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Background
As a public health disaster, the coronavirus disease 2019
(COVID-19) swept across the globe. So far, the situation
of the epidemic prevention and control is still not opti-
mistic. Until August 4th, 2021, worldwide COVID-19
cases have exceeded 199 million and deaths were over 4
million [1]. Although several vaccines have been devel-
oped and used clinically, the strong transmission ability
and rapid mutation speed of the virus make COVID-19
remain a global public health threat [2]. In China, the
great pandemic mainly occurred from late January 2020
to the end of April 2020, when school closure and home
confinement were both implemented throughout China,
and foreign-imported COVID-19 cases have been con-
sidered as a main concern since May 2020. From late
January 2020 to the end of April 2020 in China, in order
to cut off the transmission route of the virus, passenger
travel of every type experienced sharp reductions includ-
ing airports and railway stations being closed and intra-
city public transport affected (including in Wuhan and
Shanghai) [3], people were requested to stay at home,
and school students took online courses at home due to
school closure [4, 5].
As defined by the World Health Organization, unin-

tentional injuries occur without any plan or intent [6].
The unintentional injury is the leading cause of death
for children, and fatal injuries are actually ‘the tip of the
iceberg’ of a range of injuries. According to International
Statistical Classification of Diseases and Related Health
Problems version-10 (ICD-10), childhood unintentional
injuries include falls, being struck by/against, animal
bites (including insect stings), transport accidents,
drowning, burns or fires, cuts, poisonings, electrical
shocks, suffocation and others [7]. More than 10 million
children in China suffered from unintentional injuries
[8]. Because children were confined at home during the
COVID-19 pandemic [9, 10], the characteristics of unin-
tentional childhood injury may be different from those
before the pandemic which challenged the prevention of
child unintentional-injury in the new situation, however,
the new characteristics of unintentional childhood injury
(the leading causes, the related social factors such as the
associations with age, sex, family types) during the
COVID-19 pandemic remain unknown.
Family functioning has significant influencers on the

well-beings of children and family members. Although
there is no definite definition, it is usually considered
that family functioning is about how family members
interact, keep relationships, and solve problems. Previous
studies reported that the occurrence of unintentional
childhood injury was mainly determined by child behav-
ioral attributes and caregiver supervisory patterns [11–
13]. During the adversity time, the caregiver-child inter-
action in the pattern of family functioning may be the

main factor influencing child health/ safety. Through
questionnaires completed by parents, more family back-
ground or social-economic information with potential
associations with unintentional childhood injury could
be investigated, and moderate injuries (less severe injur-
ies) would not be missed. However, although there have
been few studies published on unintentional childhood
injury during COVID-19 recently [14, 15], the study data
were mainly from public-health/ hospital surveillance
systems, and studies based on parental reports were
limited.
COVID-19 is a source of unexpected stress and adver-

sity for most of people. Home isolation can prevent the
spread of the epidemic, but a large number of studies re-
ported negative psychological effects of isolation [16,
17]. People may feel anxious and/ or depressed, or ex-
perience dread, apprehension and fear of impending dis-
aster, as well as a dysphoric mood or loss of interest/
pleasure in usual activities. Studies showed that, during
the COVID-19 pandemic, mothers may experience ex-
cessive emotional stress [18, 19], probably because of a
greater child care burden due to school/ daycare clo-
sures and an increased risk of unemployment. Therefore,
maternal emotional status during the COVID-19 pan-
demic deserve special attention [20]. Prior studies sug-
gested that poor maternal emotion regulation led to
more problematic behaviors in children [21–23]. How-
ever, the association of maternal emotion status with un-
intentional childhood injury remains unclear.
Therefore, this study aims to explore the characteris-

tics of child unintentional injury during the COVID-19,
and the association of maternal emotional status in the
pattern of family functioning with unintentional child-
hood injury, so as to prevent children from uninten-
tional injury during the COVID-19 and develop effective
injury prevention strategies.

Materials and methods
Study design and participants
This cross-sectional study was conducted online during
the COVID-19 pandemic (from March 1th to April
30th, 2020), and involved a convenience sample of 6
schools (1 nurseries/ 4 kindergartens/ 1 primary school)
in Wuhan and 15 schools (1 nurseries/ 4 kindergartens/
10 primary schools) in Shanghai. These schools were re-
gionally and socio-economically diverse in the city and
responded positively to the invitation to participate in
this study. The online questionnaire was distributed to
the mothers of the participating children by the teachers
in charge of the classes via WeChat class groups. All the
children in these schools were under 12 years old, and
all the mothers have electronic devices (cellphones, iPad
or computers) to complete the questionnaire. Mothers
having any diagnosis of mental illness/ disorder were not
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invited to participate in this study. Mothers were admin-
istered the validated Chinese-version Self-rating Depres-
sion/Anxiety Scales (SDS/SAS) and the Family
Environment Scale (FES-CV). Mothers were asked to re-
call whether their children were suffered from uninten-
tional injury since the beginning of the pandemic (in
recent 2–3 months). The information on socio-
demographic and family background factors was also
collected. Before distributing the questionnaire, an intro-
duction about the study and the guidance on how to
complete the questionnaire was provided to the mothers
of the study children via WeChat class groups. Finally, a
total of 1315 questionnaires were collected, and 15 ques-
tionnaires were not included because of double submis-
sion or logic errors detected during data cleaning.
Therefore, 1300 questionnaires were included in the
final statistical analysis.
The study was approved by the Research Ethics Com-

mittee Board of the International Peace Maternity and
Child Health Hospital. The informed consents were ob-
tained from all the study mothers. Patients or the public
were not involved in the design, or conduct, or report-
ing, or dissemination plans of our research.

Measurement
Assessment of maternal emotional status
Maternal depression and anxiety levels were assessed
through SDS [24] and SAS [25], respectively. Both scales
have good internal consistency (Cronbach’s alphas are
both over 0.80). Based on the clinical diagnostic criteria
of depression, the SDS is constructed including 20 re-
lated items, and the degree of depression is assessed via
an index calculated by dividing the SDS total score by 80
and then multiplying by 100. The SAS also includes 20-
items. Similarly, the severity of anxiety is assessed
through an index calculated via dividing the SAS raw
total scores by 80 and then multiplying by 100. SDS and
SAS indexes are considered positive for both scores ≥50.
Higher SDS and SAS index scores indicate higher de-
pression and anxiety levels.

Assessment of family environment
FES-CV is a self-reported measure of family functioning,
and is widely used to evaluate the relationship and inter-
action among family members [26]. The FES-CV com-
poses of ten subscales including cohesion and
contradiction subscales, which had acceptable reliability
and validity [26]. The cohesion subscale evaluates the
extent to which family members describe feelings of
closeness, and support or help among family members,
while the contradiction subscale evaluates the frequency
and intensity of conflict among family members. Higher
scores of cohesion and contradiction subscales indicate
higher levels of cohesion or contradiction, respectively.

Data on unintentional childhood injury
In this study, questions on child unintentional injury
since the beginning of the COVID-19 pandemic (since
January, 2020) were based on the International Statistical
Classification of Diseases and Related Health Problems
10th Revision (ICD-10) [7]. A total of 11 kinds of unin-
tentional injuries were inquired including road traffic in-
juries, falls, drowning, burns or fires or scald, poisonings,
being struck by /against, animal bites (including insect
stings), cuts, electrical shocks, suffocation, and others.
To be comparable to other studies/ national (or inter-
national) reports on unintentional childhood injury, the
study children were divided into the following three age
groups: 0–4 years, 5–9 years and 10–12 years.

Covariates
Covariates on child factors included child age, gender,
primary caregivers (mother, grandparents or others),
daily time the child was exposed to secondhand smoke,
daily time child playing with peers, and daily time child
playing outside.
Covariates on maternal factors included maternal age,

education (primary school, junior high school, senior
high school/ technical senior school, college or univer-
sity, postgraduate level), and knowledge on healthy par-
enting during COVID-19 pandemic. Other family factors
investigated included family structure (three-generation
family, nuclear family, separated, divorced, and remar-
ried), home residency (urban, suburban or rural), and
whether their close relatives were infected with COVID-19
(no case, suspected case, confirmed case).

Statistical analysis
The demographic characteristics of the subjects were
presented as means and standard deviations (Mean ±
SD) or percentages (%). The Chi-square (χ2) test was
used to compare the rates of child unintentional injuries
by age (among three stratified age groups: 0–4 years, 5–
9 years and 10–12 years old) and gender. One-way
ANOVA (Analysis of variance) were used to compare
maternal emotional status/ family cohesion/ contradic-
tion levels between children with and without overall in-
juries/ main injury causes. The Chi-square (χ2) test and
multi-variate analyses were both used to analyze the risk
factors of childhood unintentional injuries, and multi-
variate logistic regression analyses were used to explore
the adjusted associations between maternal emotional
status, family cohesion/ contradiction and unintentional
childhood injuries.
Statistics analyses were performed using SAS 9.4 soft-

ware (SAS Institute; Cary, NC, USA), and Origin Pro
2020b (Learning Edition, Version 9.7.5.184). Differences
were considered significant at P < 0.05 (two-tailed).
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Results
The socio-demographic characteristics of the study
children
The socio-demographic characteristics of the study chil-
dren and their families were shown in Table 1. The per-
centages of the children in the groups of 0–4 years, 5–9
years, and 10–12 years were 29.2, 55.2 and 15.6%, re-
spectively. The percentages of boys and girls were 53.4
and 46.4%, respectively. A total of 80.0% of the children
lived in urban areas. During the COVID-19 pandemic,
86.9% of the study children rarely played with peers.
Child daily time on physical activities was 53.1 ± 37.7
min per day.
A total of 15.7 and 4.1% of the study mothers had

positive depression and anxiety scores, while the average

SDS and SAS scores were 39.25 ± 9.43 and 34.66 ± 7.48,
respectively. Up to 79.1% of mothers and 15.6% of
grandparents of the study children were primary care-
givers for their children, respectively. The percentages of
the mothers with educational levels of junior high
school, senior high school (including technical school),
college/ university, and postgraduate were 3.2, 7.1, 58.1
and 31.6%, respectively. 29.5% of mothers had little
knowledge on how to take care of children during the
pandemic.

The age- and sex-related characteristics of unintentional
childhood injury during the COVID-19 pandemic
As shown in Fig. 1A, the overall rate of unintentional
childhood injury was 5.85%. When calculated by cause,

Table 1 The socio- demographic characteristics of the study children (N = 1300)

N (%) N (%) or (mean ± SD)

Child Age ≤4 years 379
(29.2%)

Home Residency Urban 1040
(80.0%)

5–9 years 718
(55.2%)

Suburban or
rural

260
(20.0%)

10–12 years 203
(15.6%)

Daily Time of Child Playing with Peers None 917
(70.5%)

Child Gender Male 694
(53.4%)

Rarely 213
(16.4%)

Female 606
(46.6%)

General 64 (4.9%)

Family Structure Nuclear family 768
(59.1%)

Often 61 (4.7%)

Three generation
family

499
(3.4%)

Always 45 (3.5%)

Others 33 (2.5%) COVID-19 Infection Among Close Relatives No 1271
(97.3%)

Maternal Education Junior high school
and below

42 (3.2%) Suspected
cases

11 (0.8%)

High school or
technical school

92 (7.1%) Confirmed
case

25 (1.9%)

College or university 755
(58.1%)

Maternal Knowledge Levels on Healthy Parenting
during COVID-19 a

General 382
(29.5%)

Postgraduate or above 411
(31.6%)

Very much 915
(70.5%)

Primary Caregivers Mother 1028
(79.1%)

Daily Time of Child Playing Outside (min/day) 53.05 ±
37.70

Grandparents 203
(15.6%)

Maternal Age 37.03 ±
5.03

Others 69 (5.3%) Maternal Depression 39.25 ±
9.43

Daily Time of Child Exposure to
Secondhand Smoke

No 929
(71.5%)

Maternal Anxiety 34.66 ±
7.48

Rarely 251
(19.3%)

Family Cohesion 8.26 ±
1.27

Often 120
(9.2%)

Family Contradiction 1.93 ±
1.59

Notes: a N = 1297
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being struck by or against an object had a highest preva-
lence rate (3.77%), followed by injuries due to falls
(2.23%) and animal bites (1.46%). In additional, the
prevalence rates of cuts, poisoning, burns or fires,
drowning, suffocation, electrical shocks, transport acci-
dents, and other unintentional injuries were 0.92, 0.77,
0.69, 0.46, 0.38, 0.31, 0.31, and 1.31%, respectively.

As illustrated in Fig. 1B, males (6.92%) had a higher
rate of the overall unintentional injury than females
(4.62%), but the difference didn’t reach statistical signifi-
cance (P = 0.078). For most causes, boys had higher or
similar unintentional-injury rates compared with girls.
Among the children suffered from the fall injury, the ra-
tio of boy to girl was 72%: 28% (P = 0.038). However, for

Fig. 1 Rates of childhood unintentional injuries during the COVID-19 pandemic. A: Rates of childhood unintentional injuries by cause. B: Rates of
childhood unintentional injuries by sex and cause. C: Rates of childhood unintentional injuries by age and cause. Notes: * P < 0.05; ** P < 0.01
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the causes of drowning and poisoning, unintentional-
injury rates were a little higher in girls than in boys (P >
0.050).
Among the study children, the overall unintentional-

injury rates decreased with age. The rate was 10.29%
among children aged 0–4 years, 4.18 and 3.45% among
children aged 5–9 years and 10–12 years, respectively,
and the rate differences reached statistical significance
(P < 0.001). Among the children less than 4 years old,
unintentional injuries were mainly due to being struck
by or against an object (6.07%), followed by the causes
of falls (4.22%) and cuts (1.58%). In the children aged 5–
9 and 10–12 years old, the top cause was still being
struck by or against an object (3.20 and 1.48% for chil-
dren aged 5–9 and 10–12 years, respectively), followed
by animal bites (1.67 and 0.99% for children aged 5–9
and 10–12 years, respectively) and falls (1.53 and 0.99%
for children aged 5–9 and 10–12 years, respectively). As
shown in Fig. 1C, there were statistically significant dif-
ferences in the rates of being struck by or against an ob-
ject (P = 0.010) and falls (P = 0.011) among the three age
groups and both rates were highest in the group of 0–4
years. The rate of cuts was highest in the group of 0–4
years (1.58%), followed by the rate in the groups of 5–9
years (0.70%) and 10–12 years (0.49%). Rates of other in-
juries including animal bites, poisoning, burns or fires,
drowning, suffocation, electrical shocks, and transport
accidents were not statistically significantly different
among the three age groups (P > 0.05). Detailed data on
the rates of childhood unintentional injuries were pre-
sented in Supplemental Material Table 1.

Risk factors of unintentional childhood injuries during the
COVID-19 pandemic
As shown in Fig. 2A and Table 2, the risk factors of un-
intentional injuries included children being cared for
mainly by grandparents (vs. by mothers, P = 0.041), resi-
dency in the suburban/ rural areas (vs. urban areas, P =
0.010), lower family cohesion levels (P = 0.005), younger
children (P < 0.001), child having more outdoor time
daily (P = 0.005), child being exposed to secondhand
smoke for more time (P < 0.001), more time child play-
ing with peers (P < 0.001), close relatives being suspected
COVID-19 cases (vs. no cases, P = 0.036), younger
mothers (P = 0.003), lower maternal educational levels
(P = 0.026) and higher maternal depression levels (P =
0.017). Mothers having less knowledge on how to care
for children during the pandemic had a marginal associ-
ation with the occurrence of unintentional injuries (P =
0.050).
The risk factors for each cause of unintentional injur-

ies were also analyzed. For child being struck by or
against an object, close relatives were confirmed
COVID-19 cases (vs. no cases, P = 0.027), younger child

(P < 0.001), child being exposed to secondhand smoke
for more time (P = 0.029) and more time child playing
with peers (P = 0.030), younger mothers (P = 0.013),
lower maternal educational levels (P = 0.009) were asso-
ciated with a higher risk (Fig. 2B and Table 2). For the
fall injury, child having more outdoor time daily (P =
0.017), younger children (P = 0.008), boys (vs. girls, P =
0.043), child being exposed to secondhand smoke for
more time (P = 0.045), close relatives were suspected
COVID-19 cases (vs. no cases, P = 0.001), younger
mothers (P = 0.028), lower maternal educational levels
(P = 0.047), higher levels of maternal depression (P =
0.005) and anxiety (P = 0.041) were associated with a
higher risk (Fig. 2C and Table 2). Detailed data on risk
factors for childhood unintentional injuries were pre-
sented in Supplemental Material Table 2.

The relationships between maternal emotional status and
unintentional childhood injuries during the COVID-19
pandemic
As shown in Table 3, Table 4 and Fig. 3, after adjusting
for child age, child gender, maternal age, maternal edu-
cation, primary caregivers, home residency, and daily
time of child playing outside, higher maternal depression
levels were associated with a higher risk of the overall
unintentional injury (P = 0.033). Higher levels of family
cohesion were significantly associated with a lower risk
of the overall unintentional injury among the study chil-
dren (P = 0.020). However, adjusted models didn’t show
significant relationships between maternal emotional sta-
tus/ family functioning and the unintentional injury due
to being struck by or against an object (P > 0.05). For the
fall injury, higher maternal depression (P = 0.008) levels
were associated with a higher risk. However, adjusted
models didn’t show significant relationships between
maternal anxiety and the unintentional injuries (P >
0.050). After adjusting for confounders, lower family co-
hesion levels were significantly associated with higher
levels of maternal depression (Table 4 and Supplemental
Material Table 3).

Discussion
This study is among the first to explore the characteris-
tics of unintentional injury among children aged 0–12
years during the COVID-19 pandemic and the associ-
ation of maternal emotional status with unintentional in-
jury, which may help to develop a comprehensive child
protection strategy that aligns with best practice (includ-
ing policies and procedures designed to protect children
from unintentional injuries during the COVID-19
pandemic).
This study reported that the prevalence rate of mater-

nal depression reached 15.7%. Compared with other
studies conducted in China during the COVID-19
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pandemic, the depression level in this study was slightly
higher than the level reported by Lei (12.93%) [27], and
much higher than the levels reported by Peng (6.21%)
[28]. Another study proposed that high levels of negative
alterations in cognition or mood experienced by women
during the COVID-19 pandemic might be due to signifi-
cant reactivities of neural networks associated with fear

processing in females [18]. However, the level of mater-
nal anxiety in this study was similar as the level reported
by the previous study during non-epidemic period [29].
This study showed that the ranking of the causes of

unintentional childhood injury was different from the
ranking before the pandemic. The traffic injury usually
remained one of the three leading causes of

Fig. 2 Risk factors of unintentional childhood injuries during the COVID-19 pandemic. A: Risk factors of the overall injury. B: Risk factors of the
injuries due to being struck by or against an object. C: Risk factors of the fall injury
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unintentional childhood injuries in non-pandemic period
in most countries. However, in this study, we found that
the traffic injury only accounted for 0.31%, less than the
rates of poisoning (0.77%), burns or fires (0.69%), drown-
ing (0.46%), suffocation (0.38%), and electrical shock
(0.31%). Traffic volumes had experienced a sharp de-
crease on roads, highways, or airways due to the home
quarantine policy during the pandemic [30], perhaps
explaining the corresponding decrease in traffic crash.
But accordingly, the incidence of accidental injuries at
home increased.
Inconsistent with the studies before the pandemic

[31], we found that injuries due to “being struck by or
against” went up to the top cause of unintentional child-
hood injury. During the pandemic, children and health-
care providers were grounded, which may induce more
indoor activities such as pillow fights, hide-and-seek, in-
door ball games/ activities, and therefore to induce a
higher risk of the “being struck by/ against” injury. Con-
sistent with studies before the pandemic [32, 33], our
study found that the fall was still the main cause of un-
intentional childhood injury (ranked second), especially
among children under 4 years old. One global multi-site
surveillance study demonstrated that falls, traffic injuries,
and burns were the most common unintentional injuries
among children ages 0 to 12 years [19]. Another study
during 2010–2015 in China demonstrated that, falls
accounted for the largest portion of nonfatal injuries,
followed by traffic injuries, blunt injuries, and animal

bites among children aged 0 to 18 years [31]. Our study
was consistent with another retrospective study in
Portugal showing that falls increased in the pediatric
population during the COVID-19 pandemic [34].
This study found that unintentional injury rates dif-

fered by child age, and children aged 0–4 years had the
highest rate of unintentional injury, followed by children
aged 5–9 years and 10–12 years. Consistent with this
study, American and Chinese Centers for Disease Con-
trol and Prevention both reported that children aged 0–
4 years accounted for the highest proportion of uninten-
tional injury compared with children aged 5–9 years and
10–12 years [31, 35]. In additional, although there were
no statistically significant differences between boys and
girls in the overall unintentional injury rate during the
COVID-19 pandemic, a significant difference was ob-
served for the injury due to falls, and the rate due to falls
in boys was nearly 2.5 times higher than that in girls,
which may be attributed to the biological, social and cul-
tural differences (for example, boys may be more in-
volved in vigorous physical activities than girls).
This study explored risk factors of unintentional child-

hood injury during the COVID-19 pandemic. The close
relatives being suspected or confirmed COVID-19 cases
were found to be associated with a higher risk of injury,
which may be because that family members of the
COVID-19 cases were quarantined due to close contacts
and had psychological distress or panic, and parenting
styles were affected, thereby increase the risk of child

Table 2 The relationships between maternal emotion/ family functioning and unintentional childhood injuries during the COVID-19
pandemic

Maternal Depression Maternal Anxiety Family Cohesion Family Conflict

N (%) mean ± SD P mean ± SD P mean ± SD P mean ± SD P

Unintentional Injuries Yes 76 (5.85%) 41.76 ± 10.70 0.017* 35.89 ± 8.50 0.139 7.93 ± 1.43 0.021* 2.09 ± 1.53 0.362

No 1224 (94.15%) 39.10 ± 9.33 34.59 ± 7.41 8.28 ± 1.26 1.92 ± 1.59

Being Struck by or Against an Object Yes 49 (3.77%) 39.51 ± 8.79 0.845 34.63 ± 6.84 0.977 8.22 ± 1.18 0.838 1.88 ± 1.39 0.811

No 1251 (96.23%) 39.24 ± 9.45 34.66 ± 7.50 8.26 ± 1.27 1.93 ± 1.60

Falls Yes 29 (2.23%) 44.24 ± 12.01 0.004** 37.48 ± 9.11 0.040* 7.90 ± 1.59 0.118 2.07 ± 1.62 0.636

No 1271 (97.77%) 39.14 ± 9.34 34.60 ± 7.43 8.27 ± 1.26 1.93 ± 1.59

Notes: * P < 0.05; ** P < 0.01
Analyzed by One-way ANOVA

Table 3 The adjusted relationships between maternal emotion status and childhood unintentional injuries during the COVID-19
pandemic

Maternal Depression a Maternal Anxiety a

OR (95%CI) P OR (95%CI) P

Unintentional Injuries 1.027 (1.002, 1.052) 0.033* 1.022 (0.992,1.053) 0.151

Being Struck by or Against an Object 0.997 (0.966,1.029) 0.861 0.998 (0.960,1.039) 0.937

Falls 1.050 (1.013,1.089) 0.008** 1.044 (0.998,1.092) 0.060

Note: a Adjusted for child age, child gender, maternal age, maternal education, primary caregivers, home residency, and daily time of child playing outside
Analyzed by multi-variate logistic regression analysis. * P < 0.05; ** P < 0.01

Guo et al. BMC Pediatrics          (2021) 21:422 Page 8 of 12



unintentional injury. This study was consistent with pre-
vious studies in the association between more child ex-
posure to secondhand smoke and a higher risk of child
behavioral problems. The tobacco smoke exposure was
reported to be positively correlated with hyperactivity-
impulsivity and conduct problems among children aged
0–4 years [36], hereby might cause an increased risk of
unintentional childhood injury [13]. Living in suburban/
rural areas was also associated with a higher risk of un-
intentional childhood injury, which may be linked to the
phenomenon that parents living in suburban/ rural areas
may have lower levels of knowledge about injury preven-
tion [37]. More time playing with peers was associated
with a higher risk of unintentional injury (especially the
injuries related to “being struck by/against”), which may
be due to a strong influence of peers on children’s risk-
taking behaviors [38]. Grandparents as the main care-
givers was also found to be a risk factor of unintentional
injury, which may be due to grandparental diminished
physical capacity and lower knowledge levels on healthy
parenting during the COVID-19 pandemic, therefore to
make it difficult to prevent children from unintentional
injuries [39]. Consistent with previous studies, we found

that older mothers were associated with a lower risk of
unintentional childhood injury (especially injuries caused
by falls or “being struck by/ against”), which may be be-
cause that older mothers may have a greater awareness
of the risk of unintentional injury than younger mothers
[40]. In line with previous study, this study found that
higher levels of maternal knowledge on healthy parent-
ing and higher maternal educational levels were both as-
sociated with a lower risk of unintentional injury [41],
which may be because that mothers with higher educa-
tional or health knowledge levels were more likely to
take appropriate behaviors to prevent children from un-
intentional injury [42].
All the characteristics of unintentional childhood in-

jury during the pandemic remind us of the necessity of
focusing on the high-risk children, and strategies are re-
quired to improve the risk management. Better educa-
tion on the prevention of unintentional injury during the
pandemic for parents and administrators may bring
about improvements in rule modification and facility
development.
Consistent with the studies before the pandemic [43–

45], this study also reported a significant association of

Table 4 The adjusted relationships between family functioning and unintentional childhood injuries during the COVID-19 pandemic

Family Cohesion a Family Conflict a

OR (95%CI) P OR (95%CI) P

Unintentional Injuries 0.830 (0.709,0.971) 0.020* 1.141 (0.987,1.319) 0.074

Being Struck by or Against an Object 0.977 (0.778,1.226) 0.839 1.040 (0.861,1.255) 0.686

Falls 0.838 (0.656,1.071) 0.158 1.111 (0.881,1.403) 0.374

Note: a Adjusted for child age, child gender, maternal age, maternal education, primary caregivers, home residency, and daily time of child playing outside
Analyzed by multi-variate logistic regression analysis. * P < 0.05

Fig. 3 The adjusted relationships among maternal depression levels, family cohesion levels and childhood unintentional injuries during the
COVID-19 pandemic
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higher levels of maternal depression with a higher risk of
unintentional childhood injury. The potential explana-
tions for this association may be as follows: first, mater-
nal negative emotion expression might lead to a
worsening inhibitory self-control capacity in children,
such as more undisciplined and hyperactive behaviors in
children [46]. Previous study demonstrated the associa-
tions between higher maternal parenting stress and a
higher risk for internalizing problems among pre-
schoolers [47, 48], and children with behavioral prob-
lems may be more likely to experience unintentional
injuries than normal children. Second, mothers with
high depression levels may present as inappropriate
supervisory behaviors, less likely to take preventative
measures to protect children from injury, and might lead
to maternal poor supervision of child risk-taking [43].
Consistent with previous study showing the associ-

ation between low family cohesion and maternal mental
problems [49] and showing negative family functioning
and child behavior problems [50], this study found that
lower family cohesion was associated with higher mater-
nal depression levels, and also associated with a higher
risk of unintentional childhood injury during the
COVID-19 pandemic (Supplemental Material Table 3).
For typically developing children, high levels of family
cohesion are usually associated with high levels of inter-
connectedness and affiliation among family numbers,
and are beneficial to child development [51]. Therefore,
we speculate that the possibility of the mediating role of
low family cohesion in the association of maternal de-
pression with unintentional childhood injury cannot be
excluded, and the family functioning with high levels of
family cohesion may break the association between ma-
ternal depression and child unintentional injury, and
may help prevent children from unintentional injury in
pandemic conditions.
The study had limitations. First, the schools were not

selected at random, which implied that the mother-child
pairs might be not representative of the general popula-
tion, and selection bias might be induced. Second, the
sample size of this study was relatively small, and larger
sample size may better describe the characteristics of
unintentional childhood injury and define the associ-
ation of injuries with maternal emotional status. Third,
the potential cause-effect relationship between maternal
depression and unintentional childhood injury could not
be determined due to the cross-sectional design of this
study, and maternal depression and unintentional child-
hood injury may contribute to each other. Fourth, ma-
ternal emotional status, family functioning (cohesion/
conflict) and unintentional childhood injury were
assessed by the mothers’ reports, and reporter bias may
have influenced the results of this study. Previous studies
investigating unintentional childhood injury showed that

the occurrence of unintentional childhood injury within
half-to-1 year could be clearly reported by parents. Al-
though the possibility was relatively low, maternal recall
bias on unintentional childhood injury could not be
completely excluded [42, 52–54]. Finally, even though
we have adjusted for a wide range of confounders, other
confounding factors may still exist and may not be in-
cluded in the study.

Conclusions
This study reported the characteristics of the uninten-
tional injuries among children aged 0–12 during the
COVID-19 pandemic, the potential association between
maternal depression and child unintentional injury, and
highlighted the importance of the development of a
comprehensive planning for preventing children from
unintentional injury in exceptional circumstances, such
as the quarantine period. Education and prevention on
unintentional childhood injury during the pandemic re-
quire a comprehensive approach that works at all levels
of society—from the mother, family, and community
levels to the broader social environment. Our study may
help governments or administrators and families develop
comprehensive planning for prevention from childhood
unintentional injury.

Abbreviations
COVID-19: Coronavirus Disease 2019; SDS: Self-rating Depression Scale;
SAS: Self-rating Anxiety Scale; FES-CV: Chinese version of Family Environment
Scale; ANOVA: Analysis of variance

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12887-021-02846-2.

Additional file 1 : Supplemental Material Table 1. Number and rates
of unintentional injury cases by child gender and age (N = 1300).
Supplemental Material Table 2. Risk factors of childhood
unintentional injuries during the COVID-19 pandemic. Supplemental
Material Table 3. Unadjusted and adjusted relationship between family
cohesion and maternal depression/anxiety levels. Supplemental Mater-
ial Table 4. Unadjusted and adjusted relationship between family contra-
diction and maternal depression/anxiety levels.

Acknowledgements
Not applicable.

Authors‘contributions
Xiangrong Guo collected the original data and carried out the statistical
analyses and made tables and figures in the manuscript. Hui Hua drafted the
manuscript, and revised the manuscript based on revision suggestions. Jian
Xu designed the study, reviewed and revised the manuscript. Zhiwei Liu
reviewed and provided feedbacks to the initial manuscript. All authors read
and approved the final manuscript.

Funding
Support for this research was provided by National Natural Science
Foundation of China [81974486, 81673189] (to J.X.), National Key research
and Development project [2016YFC1000203] (to Zhiwei Liu) and Shanghai
Jiao Tong University School of Medicine [20172016] (to J.X.).

Guo et al. BMC Pediatrics          (2021) 21:422 Page 10 of 12

https://doi.org/10.1186/s12887-021-02846-2
https://doi.org/10.1186/s12887-021-02846-2


Availability of data and materials
The datasets used and/ or analyzed during the current study are available
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The Research Ethics Committee Board of the International Peace Maternity
and Child Health Hospital approved this study. Informed consent obtained
was from the parents/ guardians of the study patients, and all methods were
performed in accordance with the relevant guidelines and regulations
(Declaration of Helsinki).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1The International Peace Maternity and Child Health Hospital, Shanghai Jiao
Tong University School of Medicine; Shanghai Key Laboratory of Embryo
Original Diseases, No. 910 Hengshan Road, Shanghai 200030, China.
2MOE-Shanghai Key Lab of Children’s Environmental Health, Xinhua Hospital,
Shanghai Jiao Tong University School of Medicine, Shanghai 200092, China.

Received: 1 April 2021 Accepted: 20 August 2021

References
1. Hohns Hopkins University & Medicine. Coronavirus resource center. 2020.

https://coronavirus.jhu.edu/map.html. Accessed 28 Aug 2021.
2. Mishra SK, Tripathi T. One year update on the COVID-19 pandemic: where

are we now? Acta Trop. 2021;214:105778. https://doi.org/10.1016/j.acta
tropica.2020.105778.

3. Announcement of novel coronavirus infection prevention command
headquarters in Wuhan (No.1). 2020. http://www.gov.cn/xinwen/2020-
01/23/content_5471751.htm. Accessed 28 Aug 2021.

4. General Office of the Ministry of Education General Office of the Ministry of
industry and information technology “No suspension” during the extended
opening of primary and secondary schools Notice on organization of work.
2020. http://www.moe.gov.cn/srcsite/A06/s3321/202002/t20200212_420435.
html. Accessed 28 Aug 2021.

5. Ministry of Education: national elementary and middle school network
cloud platform opens for free use today. 2020. http://www.chinanews.com/
sh/2020/02-17/9094648.shtml. Accessed 28 Aug 2021.

6. de Ramirez SS, Hyder AA, Herbert HK, Stevens K. Unintentional injuries:
magnitude, prevention, and control. Annu Rev Public Health. 2012;33(1):
175–91. https://doi.org/10.1146/annurev-publhealth-031811-124558.

7. WHO (World Health Organization). International Classification of Diseases.
10th revision. Geneva: 2019. https://icd.who.int/browse10/2019/en#/XX.
Accessed 28 Aug 2021.

8. Chen L, Luo H, Ding P, Liu X, Huang R. Accidental injury of Chinese
children: priorities and actions. Iran J Public Health. 2015;44(12):1706–7.

9. Cluver L, Lachman JM, Sherr L, Wessels I, Krug E, Rakotomalala S, et al.
Parenting in a time of COVID-19. Lancet. 2020;395(10231):e64. https://doi.
org/10.1016/S0140-6736(20)30736-4.

10. Palmer CS, Teague WJ. Childhood injury and injury prevention during
COVID-19 lockdown - stay home, stay safe? Injury. 2021;52(5):1105–7.
https://doi.org/10.1016/j.injury.2021.04.032.

11. de Mello DF, Henrique NC, Pancieri L, Veríssimo Mde L, Tonete VL, Malone
M. Child safety from the perspective of essential needs. Rev Lat Am
Enfermagem. 2014;22(4):604–10. https://doi.org/10.1590/0104-1169.3651.24
58.

12. Mohammed Z, Aledhaim A, AbdelSalam EM, El-Setouhy M, El-Shinawi M,
Hirshon JM. Factors associated with injuries among preschool children in
Egypt: demographic and health survey results, 2014. BMC Public Health.
2020;20(1):595. https://doi.org/10.1186/s12889-020-08658-w.

13. Morrongiello BA, Klemencic N, Corbett M. Interactions between child
behavior patterns and parent supervision: implications for children's risk of

unintentional injury. Child Dev. 2008;79(3):627–38. https://doi.org/10.1111/
j.1467-8624.2008.01147.x.

14. Nabian MH, Vosoughi F, Najafi F, Khabiri SS, Nafisi M, Veisi J, et al.
Epidemiological pattern of pediatric trauma in COVID-19 outbreak: data
from a tertiary trauma center in Iran. Injury. 2020;51(12):2811–5. https://doi.
org/10.1016/j.injury.2020.09.015.

15. Chaiyachati BH, Agawu A, Zorc JJ, Balamuth F. Trends in Pediatric
Emergency Department Utilization after Institution of Coronavirus Disease-
19 Mandatory Social Distancing. J Pediatr. 2020;226:274–277.e271.

16. Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N, et al.
The psychological impact of quarantine and how to reduce it: rapid review
of the evidence. Lancet. 2020;395(10227):912–20. https://doi.org/10.1016/
S0140-6736(20)30460-8.

17. Mansfield KE, Mathur R, Tazare J, Henderson AD, Mulick AR, Carreira H, et al.
Indirect acute effects of the COVID-19 pandemic on physical and mental
health in the UK: a population-based study. Lancet Digital Health. 2021;3(4):
E217–30. https://doi.org/10.1016/S2589-7500(21)00017-0.

18. Liu N, Zhang F, Wei C, Jia Y, Shang Z, Sun L, et al. Prevalence and predictors
of PTSS during COVID-19 outbreak in China hardest-hit areas: gender
differences matter. Psychiatry Res. 2020;287:112921. https://doi.org/10.1016/j.
psychres.2020.112921.

19. He S, Lunnen JC, Puvanachandra P, Amar S, Zia N, Hyder AA. Global
childhood unintentional injury study: multisite surveillance data. Am J Public
Health. 2014;104(3):e79–84. https://doi.org/10.2105/AJPH.2013.301607.

20. Spinelli M, Lionetti F, Pastore M, Fasolo M. Parents’ stress and Children's
psychological problems in families facing the COVID-19 outbreak in Italy.
Front Psychol. 2020;11:1713. https://doi.org/10.3389/fpsyg.2020.01713.

21. Crandall A, Ghazarian SR, Day RD, Riley AW. Maternal emotion regulation
and adolescent behaviors: the mediating role of family functioning and
parenting. J Youth Adolesc. 2016;45(11):2321–35. https://doi.org/10.1007/s1
0964-015-0400-3.

22. Letourneau N, Leung B, Ntanda H, Dewey D, Deane AJ, Giesbrecht GF.
Maternal and paternal perinatal depressive symptoms associate with 2- and
3-year-old children's behaviour: findings from the APrON longitudinal study.
BMC Pediatr. 2019;19(1):435. https://doi.org/10.1186/s12887-019-1775-1.

23. Volling BL, Yu T, Gonzalez R, Tengelitsch E, Stevenson MM. Maternal and
paternal trajectories of depressive symptoms predict family risk and children's
emotional and behavioral problems after the birth of a sibling. Dev
Psychopathol. 2019;31(4):1307–24. https://doi.org/10.1017/S0954579418000743.

24. Zung WW. A SELF-RATING DEPRESSION SCALE. Arch Gen Psychiatry. 1965;
12(1):63–70. https://doi.org/10.1001/archpsyc.1965.01720310065008.

25. Zung WW. A rating instrument for anxiety disorders. Psychosomatics. 1971;
12(6):371–9. https://doi.org/10.1016/S0033-3182(71)71479-0.

26. Phillips MR, West CL, Shen Q, Zheng Y. Comparison of schizophrenic
patients’ families and normal families in China, using Chinese versions of
FACES-II and the family environment scales. Fam Process. 1998;37(1):95–106.
https://doi.org/10.1111/j.1545-5300.1998.00095.x.

27. Lei L, Huang X, Zhang S, Yang J, Yang L, Xu M. Comparison of prevalence
and associated factors of anxiety and depression among people affected by
versus people unaffected by quarantine during the COVID-19 epidemic in
southwestern China. Med Sci Monit. 2020;26:e924609.

28. Peng M, Mo B, Liu Y, Xu M, Song X, Liu L, et al. Prevalence, risk factors and
clinical correlates of depression in quarantined population during the
COVID-19 outbreak. J Affect Disord. 2020;275:119–24. https://doi.org/10.101
6/j.jad.2020.06.035.

29. (Organization) WWH: Depression and Other Common Mental Disorders:
Global Health Estimates. 2017.

30. Sutherland M, McKenney M, Elkbuli A. Vehicle related injury patterns during
the COVID-19 pandemic: what has changed? Am J Emerg Med. 2020;38(9):
1710–4. https://doi.org/10.1016/j.ajem.2020.06.006.

31. CDC(Institution/Organization). N center for chronic and noncommunicable
disease control and prevention C, Safe kids worldwide. In: Wang L, Duan L,
Cui M, editors. Injuries of Chinese Children and Adolescents during 2010 to
2015. V1.0; 2018.

32. WHO Guidelines Approved by the Guidelines Review Committee. In: Peden
M, Oyegbite K, Ozanne-Smith J, Hyder AA, Branche C, Rahman A, Rivara F,
Bartolomeos K, editors. World Report on Child Injury Prevention. Geneva:
World Health Organization Copyright © World Health Organization 2008; 2008.

33. Alonge O, Hyder AA. Reducing the global burden of childhood
unintentional injuries. Arch Dis Child. 2014;99(1):62–9. https://doi.org/10.113
6/archdischild-2013-304177.

Guo et al. BMC Pediatrics          (2021) 21:422 Page 11 of 12

https://www.coronavirus.jhu.edu/map.html
https://doi.org/10.1016/j.actatropica.2020.105778
https://doi.org/10.1016/j.actatropica.2020.105778
http://www.gov.cn/xinwen/2020-01/23/content_5471751.htm
http://www.gov.cn/xinwen/2020-01/23/content_5471751.htm
http://www.moe.gov.cn/srcsite/A06/s3321/202002/t20200212_420435.html
http://www.moe.gov.cn/srcsite/A06/s3321/202002/t20200212_420435.html
http://www.chinanews.com/sh/2020/02-17/9094648.shtml
http://www.chinanews.com/sh/2020/02-17/9094648.shtml
https://doi.org/10.1146/annurev-publhealth-031811-124558
https://www.icd.who.int/browse10/2019/en#/XX
https://doi.org/10.1016/S0140-6736(20)30736-4
https://doi.org/10.1016/S0140-6736(20)30736-4
https://doi.org/10.1016/j.injury.2021.04.032
https://doi.org/10.1590/0104-1169.3651.2458
https://doi.org/10.1590/0104-1169.3651.2458
https://doi.org/10.1186/s12889-020-08658-w
https://doi.org/10.1111/j.1467-8624.2008.01147.x
https://doi.org/10.1111/j.1467-8624.2008.01147.x
https://doi.org/10.1016/j.injury.2020.09.015
https://doi.org/10.1016/j.injury.2020.09.015
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1016/S2589-7500(21)00017-0
https://doi.org/10.1016/j.psychres.2020.112921
https://doi.org/10.1016/j.psychres.2020.112921
https://doi.org/10.2105/AJPH.2013.301607
https://doi.org/10.3389/fpsyg.2020.01713
https://doi.org/10.1007/s10964-015-0400-3
https://doi.org/10.1007/s10964-015-0400-3
https://doi.org/10.1186/s12887-019-1775-1
https://doi.org/10.1017/S0954579418000743
https://doi.org/10.1001/archpsyc.1965.01720310065008
https://doi.org/10.1016/S0033-3182(71)71479-0
https://doi.org/10.1111/j.1545-5300.1998.00095.x
https://doi.org/10.1016/j.jad.2020.06.035
https://doi.org/10.1016/j.jad.2020.06.035
https://doi.org/10.1016/j.ajem.2020.06.006
https://doi.org/10.1136/archdischild-2013-304177
https://doi.org/10.1136/archdischild-2013-304177


34. Paiva R, Martins C, Rodrigues F, Domingues M. Impact of COVID-19 on a
paediatric emergency service. Eur J Pediatr. 2021;180(8):2571–9. https://doi.
org/10.1007/s00431-021-04095-y.

35. Borse N, Sleet DA. CDC childhood injury report: patterns of unintentional
injuries among 0- to 19-year olds in the United States, 2000-2006. Fam
Community Health. 2009;32(2):189. https://doi.org/10.1097/01.FCH.000034
7986.44810.59.

36. Gatzke-Kopp L, Willoughby MT, Warkentien S, Petrie D, Mills-Koonce R, Blair
C. Association between environmental tobacco smoke exposure across the
first four years of life and manifestation of externalizing behavior problems
in school-aged children. J Child Psychol Psychiatry. 2020;61(11):1243–52.
https://doi.org/10.1111/jcpp.13157.

37. Yao M, Wu G, Zhao Z, Luo M, Zhang J. Unintentional injury mortality
among children under age five in urban and rural areas in the Sichuan
province of West China, 2009-2017. Sci Rep. 2019;9(1):2963. https://doi.org/1
0.1038/s41598-019-38936-6.

38. Schwebel DC, Gaines J. Pediatric unintentional injury: behavioral risk factors
and implications for prevention. J Dev Behav Pediatr. 2007;28(3):245–54.
https://doi.org/10.1097/01.DBP.0000268561.80204.2a.

39. Xu Y, Wu Q, Levkoff SE, Jedwab M. Material hardship and parenting stress
among grandparent kinship providers during the COVID-19 pandemic: the
mediating role of grandparents’ mental health. Child Abuse Negl. 2020;
110(Pt 2):104700. https://doi.org/10.1016/j.chiabu.2020.104700.

40. Mytton J, Towner E, Brussoni M, Gray S. Unintentional injuries in school-
aged children and adolescents: lessons from a systematic review of cohort
studies. Inj Prev. 2009;15(2):111–24. https://doi.org/10.1136/ip.2008.019471.

41. Santagati G, Vezzosi L, Angelillo IF. Unintentional Injuries in Children Up to
Six Years of Age and Related Parental Knowledge, Attitudes, and Behaviors
in Italy. J Pediatr. 2016;177:267–272.e262.

42. Tian L, Liu M, Li L, Fang Z, Xiao H, Wu Y, et al. Knowledge for unintentional
injury and risky behavior among the school-age children in Changsha city
of China. Zhong Nan Da Xue Xue Bao Yi Xue Ban. 2016;41(7):741–9. https://
doi.org/10.11817/j.issn.1672-7347.2016.07.014.

43. Schwebel DC, Brezausek CM. Chronic maternal depression and children's
injury risk. J Pediatr Psychol. 2008;33(10):1108–16. https://doi.org/10.1093/
jpepsy/jsn046.

44. O'Connor TG, Davies L, Dunn J, Golding J. Distribution of accidents, injuries,
and illnesses by family type. ALSPAC Study Team. Avon Longitudinal Study
of Pregnancy and Childhood. Pediatrics. 2000;106(5):E68.

45. Baker R, Kendrick D, Tata LJ, Orton E. Association between maternal
depression and anxiety episodes and rates of childhood injuries: a cohort
study from England. Inj Prev. 2017;23(6):396–402. https://doi.org/10.1136/
injuryprev-2016-042294.

46. Di Giorgio E, Di Riso D, Mioni G, Cellini N. The interplay between mothers’
and children behavioral and psychological factors during COVID-19: an
Italian study. Eur Child Adolesc Psychiatry. 2020:1–12. [Online ahead of
print] https://doi.org/10.1007/s00787-020-01631-3.

47. Bakoula C, Kolaitis G, Veltsista A, Gika A, Chrousos GP. Parental stress affects
the emotions and behaviour of children up to adolescence: a Greek
prospective, longitudinal study. Stress. 2009;12(6):486–98. https://doi.org/1
0.3109/10253890802645041.

48. Tsotsi S, Broekman BFP, Shek LP, Tan KH, Chong YS, Chen H, et al. Maternal
parenting stress, child exuberance, and Preschoolers’ behavior problems.
Child Dev. 2019;90(1):136–46. https://doi.org/10.1111/cdev.13180.

49. Pérez JC, Coo S, Irarrázaval M. Is maternal depression related to mother and
adolescent reports of family functioning? J Adolesc. 2018;63:129–41. https://
doi.org/10.1016/j.adolescence.2017.12.013.

50. Cobham VE, McDermott B, Haslam D, Sanders MR. The role of parents,
parenting and the family environment in Children's post-disaster mental
health. Curr Psychiatry Rep. 2016;18(6):53. https://doi.org/10.1007/s11920-01
6-0691-4.

51. Drake KL, Ginsburg GS. Family factors in the development, treatment, and
prevention of childhood anxiety disorders. Clin Child Fam Psychol Rev.
2012;15(2):144–62. https://doi.org/10.1007/s10567-011-0109-0.

52. Zhang H, Li Y, Cui Y, Song H, Xu Y, Lee SY. Unintentional childhood injury: a
controlled comparison of behavioral characteristics. BMC Pediatr. 2016;16(1):
21. https://doi.org/10.1186/s12887-016-0558-1.

53. Tian G, Jing W, Yan S, Qianlan W, Juning L, Rong X, et al. Epidemiological
investigation of unintentional injury among children aged 0~ 14 years old
in Suzhou. Chin J Soc Med. 2020;37(02):206–9 (in Chinese with English
abstract).

54. Ma S, Jiang M, Wang F, Lu J, Li L, Hesketh T. Left-Behind Children and Risk
of Unintentional Injury in Rural China-A Cross-Sectional Survey. Int J Environ
Res Public Health. 2019;16(3):403. https://doi.org/10.3390/ijerph16030403.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Guo et al. BMC Pediatrics          (2021) 21:422 Page 12 of 12

https://doi.org/10.1007/s00431-021-04095-y
https://doi.org/10.1007/s00431-021-04095-y
https://doi.org/10.1097/01.FCH.0000347986.44810.59
https://doi.org/10.1097/01.FCH.0000347986.44810.59
https://doi.org/10.1111/jcpp.13157
https://doi.org/10.1038/s41598-019-38936-6
https://doi.org/10.1038/s41598-019-38936-6
https://doi.org/10.1097/01.DBP.0000268561.80204.2a
https://doi.org/10.1016/j.chiabu.2020.104700
https://doi.org/10.1136/ip.2008.019471
https://doi.org/10.11817/j.issn.1672-7347.2016.07.014
https://doi.org/10.11817/j.issn.1672-7347.2016.07.014
https://doi.org/10.1093/jpepsy/jsn046
https://doi.org/10.1093/jpepsy/jsn046
https://doi.org/10.1136/injuryprev-2016-042294
https://doi.org/10.1136/injuryprev-2016-042294
https://doi.org/10.1007/s00787-020-01631-3
https://doi.org/10.3109/10253890802645041
https://doi.org/10.3109/10253890802645041
https://doi.org/10.1111/cdev.13180
https://doi.org/10.1016/j.adolescence.2017.12.013
https://doi.org/10.1016/j.adolescence.2017.12.013
https://doi.org/10.1007/s11920-016-0691-4
https://doi.org/10.1007/s11920-016-0691-4
https://doi.org/10.1007/s10567-011-0109-0
https://doi.org/10.1186/s12887-016-0558-1
https://doi.org/10.3390/ijerph16030403

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Materials and methods
	Study design and participants
	Measurement
	Assessment of maternal emotional status
	Assessment of family environment
	Data on unintentional childhood injury

	Covariates
	Statistical analysis

	Results
	The socio-demographic characteristics of the study children
	The age- and sex-related characteristics of unintentional childhood injury during the COVID-19 pandemic
	Risk factors of unintentional childhood injuries during the COVID-19 pandemic
	The relationships between maternal emotional status and unintentional childhood injuries during the COVID-19 pandemic

	Discussion
	Conclusions
	Abbreviations
	Supplementary Information
	Acknowledgements
	Authors‘contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

