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ABSTRACT 
Introduction: An outbreak of the COVID-19 disease in 2020 
and resulting social restrictions forced many medical facilities 
to modify admission protocols and increased the use of health 
services. The stay-at-home orders also contributed to a change in 
the volume of the emergency admissions as well as their causes. 
Materials and methods: The available electronic databases were 
searched for papers concerning pediatric trauma admissions, 
referrals, and visits during the coronavirus outbreak and in the 
previous year. The quality of included papers was assessed via 
National Institutes of Health National Heart, Lung, and Blood 
Institute (NIH NHLBI) Study Quality Assessment Toolbox. 

 
Results: The overall workload in pediatric emergency medical 
care during the COVID-19 outbreak declined by 40.13% (95% 
CI 18.7–61.6) compared to the previous year. A massive decline in 
the pediatric trauma admissions was observed during the coro-
navirus outbreak. The sport-related accidents were supplanted 
mainly by those that occurred at home. The child abuse injuries 
arising during the outbreak seemed to remain undetected. 
Keywords: COVID-19 pandemic; pediatric trauma volume; child 
maltreatment; child abuse injuries; SARS-CoV2. 

INTRODUCTION 

The COVID-19 pandemic forced all of the hospital departments 
to change the system of admitting pediatric patients, the for-
mula and technique of the patient’s physical examination as 
well as the surgery performance. Before being admitted to any 
emergency department, every parent of the patient was obliged 
to fill in a questionnaire about the presence of COVID-19 symp-
toms and possible contact with an infected person in the recent 
2 weeks prior to entering the hospital. Furthermore, the neg-
ative result of the coronavirus swab test was also necessary 
for the child (and the legal guardian) to be admitted to the 
hospital ward. All precautions were taken to prevent med-
ical staff from becoming infected. The path from an emer-
gency department to the target ward appeared to be more 
convoluted and prolonged. Hence, most parents were unwill-
ing to visit hospitals without a serious reason. The fear of the 
coronavirus infection might have been an additional cause 
of the reduced willingness to go to the hospital visits. All of 
these circumstances might have discouraged parents to seek 
medical advice for minor and negligible traumas. Moreover, 
social distancing, and isolation also played a vital role in the 
reducing rate of hospital admissions. 

Due to the numerous inconsistent reports about workload 
at the hospital emergency wards during the pandemic, the pur-
pose of this study was to assess a precise impact of COVID-19  
pandemic on the prevalence of pediatric trauma volume in 
various departments all over the world as well as evaluate 
the change in the pattern of the injuries. 

METHODOLOGY 

Search strategy 
Two researchers (N.P., B.P.) independently searched the fol-
lowing databases: PubMed MEDLINE, Google Scholar, Web of 
Science, and Embase. Criteria for the eligibility included stud-
ies from 2020 containing a comparison of pediatric trauma 
volume during the COVID-19 outbreak in 2020 and in the cor-
responding time of the previous year. The search strategy 
included a combination of MeSH terms and keywords rele-
vant to the main subject of this study: “pediatric trauma” or 

“pediatric emergency” or “pediatric injury” and “COVID-19 out-
break” or “COVID outbreak” or “pandemic”. These terms may 
have various meanings, therefore the goal of the search was 
to identify similar observational studies regarding admissions, 
referrals, and visits caused by the disparate injuries of the 
children. The search was conducted for papers in English. This 
systematic review was performed following the Preferred 
Reporting Items for Systematic reviews and Meta-Analyses 
(PRISMA) [1]. References were imported to Mendeley Desk-
top 1.19.4., converted into the bibliographic data, and checked 
for duplicates. 

Eligibility 
The inclusion criteria for this study were the exact number of 
pediatric trauma cases during the COVID-19 outbreak in 2020 
compared to the previous year and data covering minimum 
4 weeks. The exclusion criteria included insufficient data, let-
ters to the editors, studies containing only 1 type of injury, 
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‘Poor’. Twenty-one papers were finally included in the analysis 
as a ‘Good’ or ‘Fair’ designed studies [2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22]. Only 1 paper was deemed 
poorly designed and therefore excluded from our study due 
to the high risk of bias. 

Pediatric trauma volume 
The compiled data report a 40.13% (95% CI 18.7–61.6) decrease 
in the total number of pediatric trauma cases during COVID-19  
era as compared to the previous year (Tab. 1). Significant 
amount of included papers (18) demonstrates that social iso-
lation and restrictions imposed by the governments con-
tributed to the reduced frequency of the pediatric trauma 
visits, referrals as well as admissions. The largest decrease 
(87.0%) was observed at the 2 emergency departments in 
Milan, Italy [14]. Only 2 papers, Dyson et al. and Iozzi et al. 
report an increase in pediatric injuries at their units, i.e. neu-
rosurgical and emergency departments, respectively [9, 13]. 
It is noteworthy that these papers were considered “Fair” in 
terms of study design.

and an insufficient period of data collection. Variables like 
geographical location, period of data collection, type of ward, 
and the number of pediatric trauma cases were gathered after 
the evaluation of each study for inclusion and exclusion crite-
ria. The age and gender of the children could not be collected 
and compared due to the inconsistent ways of presenting the 
data. It was not necessary to submit an informed consent form, 
because the present study is a systematic review. 

Quality assessment 
The risk of bias assessment was performed by 2 authors inde-
pendently (N.P. and B.P.). National Institutes of Health National 
Heart, Lung, and Blood Institute (NIH NHLBI) Study Quality 
Assessment Toolbox was used to prove the sufficient quality 
of the articles included in the study [2]. 

RESULTS 

Search results 
Steps of the inclusion process are presented in the PRISMA 
flow diagram (Fig. 1). Databases provided 934 articles about 
pediatric trauma. After the de-duplication process, 326 studies 
were screened and 45 of them were assessed for eligibility; 24 
studies were excluded from our systematic review due to com-
pliance with the exclusion criteria. Eventually, 21 articles were 
assigned for the risk of bias assessment and statistical anal-
ysis. Six of the included studies contain data from the UK and  
6 reports from Italy describe the situation of pediatric trauma 
in Southern Europe. Only 5 studies from the USA were found 
in the databases. Four trauma centers from New Zealand, Iran, 
France, and Ireland also decided to publish their data. 

FIGURE   1. Preferred Reporting Items for Systematic reviews and Meta‐
Analyses (PRISMA) flow diagram of the article selection process 

Quality assessment 
A detailed evaluation with NIH NHLBI Study Quality Assess-
ment divided the articles into the 3 subgroups: ‘Good’, ‘Fair’, and 

Non-accidental injuries related to child abuse 
Only 6 papers provide an update on children’s non-accidental 
injuries (NAI). However, the compiled data indicate neither 
increase nor decrease in child abuse cases. Half of the studies 
emphasize that lockdown contributed to the rising load of 
NAI [2, 9, 11]. But meanwhile, the other half shows a decline 
in these cases [3, 7, 16]. The paucity of data is a main obstacle 
to unequivocally verify the correlation between child abuse 
and the lockdown imposed by the governments due to the 
COVID-19 outbreak. 

DISCUSSION 

The number of admissions to emergency departments in hos-
pitals during the pandemic changed. The period of time in 
which schools were shut down resulted in a lower number of 
acute traumatic visits. It was due to the lack of use of hazard-
ous equipment in schools, reduced peer contact, closed play-
grounds, and cancellation of sport events [22, 23]. The injuries 
mostly occurred at home, gardens, and neighborhood – for 
example on the trampolines [24]. 

Verdoni et al. also reported an increase in home-related 
injuries (from 6.8% before the pandemic to 34.8% during the 
pandemic). However, the rise in the number of accidents was 
linked to children aged less than 12 years as the older ones 
were spending time in a safer manner, for example, playing 
video games, computer games, and board games while peer-
to-peer contact was forbidden and schools and playing areas 
were closed. The increase in the injuries of smaller kids was 
related to their behavioral manner as they are less aware of 
the danger and risk of injury both indoors and outdoors. The 
pattern of the emergency visits showed that there was a lower 
number of minor trauma admissions (e.g. sprain of an ankle) 
and a greater number of admissions concerning fractures, 
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TABLE   1. Pediatric trauma cases in the times of COVID-19 outbreak compared to the pre-COVID era 

Study, country
Period of time 
1) pre-COVID

2) COVID
Type of injury

Pre-COVID 
period 

trauma cases 
(n)

COVID period 
trauma cases 

(n)

Tendency 
(%)

NIH NHLBI 
Study Quality 
Assessment

Rougereau et al., France 
[17]

1) Mar. 17–May 11 2019 
2) Mar. 17–May 11 2020 

burns, fractures, 
traumatic 
wounds, or 

sprain/bruise 
contusions

2625 1106 ↓ 57.9% good

Nabian et al., Iran [4] 1) Mar. 1–Apr. 15 2019 
2) Mar. 1–Apr. 15 2020 orthopaedic 589 288 ↓ 51.1% good

Sheridan et al., Ireland [3] 1) Mar. 13–Apr. 13 2019 
2) Mar. 13–Apr. 13 2020 N/S 42 28 ↓ 33.3% good

Memeo et al., Italy [10] 1) Feb. 23–Apr. 15 2019 
2) Feb. 23–Apr. 15 2020 N/S 1124 256 ↓ 77.2% good

Raffaldi et al., Italy [19] 1) Mar. 9–May 3 2019 
2) Mar. 9–May. 3 2020 N/S 5753 1340 ↓ 76.7% good

Liguoro et al., Italy [21] 1) Jan. 1–Feb. 29 2019 
2) Jan. 1–Feb. 29 2020 N/S 740 318 ↓ 57.0% good

Verdoni et al., Italy [14] 1) Mar. 12–May 5 2019 
2) Mar. 12–May 5 2020 orthopaedic 790 103 ↓ 87.0% good

Ruzzini et al., Italy [16] 1) Mar. 4–May 10 2019 
2) Mar. 4–May 10 2020 orthopaedic 909 173 ↓ 81.0% good

Iozzi et al., Italy [13] 1) Mar. 1–May 27 2019 
2) Mar. 1–May 27 2020 N/S 77 124 ↑ 61.0% fair

Baxter et al., UK [11] 1) Mar. 24–May 10 2019 
2) Mar. 24–May 10 2020 orthopaedic 197 132 ↓ 33.0% good

Karia et al., UK [12] 1) Apr. 1–Apr. 30 2019 
2) Apr. 1–Apr. 30 2020 orthopaedic 32 9 ↓ 71.9% good

Park et al., UK [5] 1) Mar. 17–Apr. 15 2019 
2) Mar. 17–Apr. 15 2020 orthopaedic 27 12 ↓ 55.6% good

Greenhalgh et al., UK [8] 1) Mar.16–Apr. 22 2019 
2) Mar. 16–Apr. 22 2020 orthopaedic 56 26 ↓ 53.6% good

Dyson et al., UK [9] 1) Mar. 25–Jun. 30 2019 
2) Mar. 23–Jun. 30 2020 neurosurgery 17 27 ↑ 58.8% fair

Sugand et al., UK [6] 1) Mar. 17–Apr. 28 2019 
2) Mar. 17–Apr. 28 2020 orthopaedic 302 97 ↓ 67.9% good

Sanford et al., USA [15] 1) Mar. 15–May 15 2019 
2) Mar. 15–May. 15 2020

burns, 
penetrating and 

bunt injuries
432 392 ↓ 9.3% good

Kovler et al., USA [2] 1) Mar. 28–Apr. 27 2019 
2) Mar. 28–Apr. 27 2020 N/S 111 60 ↓ 46.0% good

Levene et al., USA [18] 1) Mar. 15–Jul. 6 2019
2) Mar. 15–Jul. 6 2020

falls, fractures, 
sprains, strains, 

eye injuries, 
dental trauma, 
bite-related 

injuries

2000 671 ↓ 61.5% good

Qasim et al., USA [7] 1) Mar. 9–Apr. 19 2019
2) Mar. 9–Apr. 19 2020 N/S 217 119 ↓ 45.2% good

Zhang et al., USA [20] 1) Mar. 16–Apr. 15 2019
2) Mar. 16–Apr. 15 2020 neurosurgical 26 8 ↓ 69.2% good

Overall average ↓ 40.13%

NIH NHLBI – National Institutes of Health National Heart, Lung, and Blood Institute; N/S – not specified 

which confirms that parents were seeking help particularly 
when the injuries of the kids were rather severe [14]. 

Other changes in the causes of children injuries have also been 
noticed. Park et al. report about an 89% reduction in acute refer-
rals due to sporting injuries [5]. It might have been related to the 
government-imposed restrictions such as the prohibition of all 

kinds of contact sports. This effect may be taken as an advan-
tage of the lockdown, however lack of physical activity among 
kids has a detrimental impact on their physical as well as men-
tal health. The mandatory stay-at-home orders provoked worse 
lifestyle behaviors such as overeating and a sedentary lifestyle. 
All the above and the easy access to high-calorie snacks and 
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disturbance with the timing of the meals yielded an increasing 
percentage of obesity among children [25]. The pandemic also 
left its marks on the location of the acquired injury. In the pre-
COVID era, pediatric trauma mostly occurred during physical 
activities at the playgrounds, followed by school, whereas dur-
ing the pandemic most of these incidents took place at home [14]. 
Consequently, a rise in pediatric injuries can be expected after 
the abolition of social restrictions and the restoration of normal 
education as well as sports events. 

Dyson et al. reported that there was a small increase in the 
number of neurosurgical referrals during the pandemic of 
COVID-19. The study showed a rise in trampoline and bicycle 
accidents, while the accidents due to falls from height showed 
similar values for both COVID and pre-COVID times [9]. 

According to the British authors, a decrease in the road 
traffic accidents was one of the components that contributed 
to such a drastic decline in pediatric trauma admissions [5, 6]. 
The overall number of minor road accidents declined during the 
lockdown, although reduced traffic on streets and hence more 
frequent opportunities for speeding led to the same amount of 
serious or fatal injuries [26]. The second major consequence 
of the reduced vehicle concentration was lower air pollution 
levels [27]. This may have helped to reduce the incidence of 
asthma among children and other diseases caused by nitro-
gen dioxide and fine particulate matter. 

The data on child abuse appeared to be ambiguous due 
to the paucity of evidence in the literature. The variability 
in defining these cases and inconsistent ways of collecting 
the data disenabled obtaining an accurate number of cases 
of child maltreatment during the COVID-19 pandemic [28]. It 
is thought that imposed restrictions led to large-scale busi-
ness closures, and hence many people lost their employment 
and income. The inability to provide essential goods for the 
family as well as the inability to socialize with the relatives 
were the major stressors which may have contributed to the 
deterioration of the relationships, therefore the stay-at-home 
restrictions provided an opportunity to draw various conclu-
sions about factors related to the child maltreatment poten-
tial among parents [29]. Mandatory social isolation also con-
tributed to the reduced number of supervision orders by the 
child protection services, hence some NAI cases could go unno-
ticed. However, for this reason, additional child abuse helplines 
such as the information campaign on domestic violence in the 
newspapers and on social media was launched [30]. The most 
important assignment for child protection services currently 
is to capture all unnoticed NAI cases that occurred during the 
COVID-19 pandemic. 

Limitations 
The study has several following limitations. The pediatric 
trauma admissions data were mainly published by the medi-
cal centers of the areas most affected by the coronavirus out-
break. Based on these data, it can only be assumed that the 
situation was similar in other countries. Therefore, the authors 
highly suggest that more data from other centers should be pub-
lished to confirm our conclusions. Secondly, it was impossible 

to compile the causes of those injuries statistically, due to the 
different ways of reporting them. Only basic conclusions could 
be drawn. Additionally, not all authors disclosed the types of 
injuries among the admitted children. In the included papers, 
the data concerning the mechanism of injuries related to the 
children’s age was not presented so that the conclusion about 
the most and the least common injuries for every age group 
cannot be stated. Future studies concerning pediatric trauma 
admissions during the outbreak should take into account the 
type of injury and accurately report the data. 

CONCLUSIONS 

The coronavirus outbreak resulted in a massive decline in the 
pediatric trauma admissions as well as the emergency medi-
cal care workload. The pattern of the most common causes of 
these injuries also changed. The contact sport and children 
playing area related accidents were supplanted mainly by those 
which occured at home and the surrounding environment. The 
correlation between the pandemic and child abuse appeared 
to be ambiguous due to the paucity of the conclusive evidence. 
However, because of the constricted conditions to disclose the 
NAI during the outbreak, physicians should be more attentive 
to those undetected child abuse cases.
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