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Abstract
BACKGROUND 
Coronavirus disease 2019 (COVID-19) has a major influence on all parts of society.

AIM 
To examine the consequences of the national lockdown and political initiatives 
during the first surge of the COVID-19 pandemic expressed by changes in 
incidences of musculoskeletal paediatric injuries.

METHODS 
Study design was a retrospective multicenter cohort study. A ‘pandemic’ cohort 
was established from 16 March 2020 to 21 April 2020, where all institutions 
including day care and schools were closed. A ‘pre-pandemic’ cohort was 
established from the same period in 2019 for comparison. Included were all 
patients admitted at the emergency departments with paediatric musculoskeletal 
injuries (aged 0-15 years) identified by a relevant musculoskeletal ICD-10 
diagnosis (DSxxx), concussions (DZ033D), or burns (DT2xx).
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RESULTS 
The ‘pre-pandemic’ cohort consisted of 2101 patients, and the ‘pandemic’ cohort 
consisted of 1070 patients, indicating a decrease of paediatric musculoskeletal 
injuries of 51%. The incidence of paediatric injury in the ‘pre-pandemic’ cohort 
was 10460/100000/year. In the ‘pandemic’ cohort, the incidence was 
5344/100000/year.

CONCLUSION 
A resource re-allocation to help serve the COVID-19 patients might be possible 
without reducing the level of care for injury-related paediatric patients.

Key Words: COVID-19; SARS-CoV-2; Paediatric trauma; Paediatric emergency; 
Paediatric fracture
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Core Tip: Coronavirus disease 2019 (COVID-19) has had a significant impact on all 
parts of society and medical services. Here we compare the epidemiology of paediatric 
trauma at major university hospitals and rural hospitals before and during COVID-19 
lockdown in 3171 emergency department contacts.

Citation: Rasmussen MK, Larsen P, Rölfing JD, Kirkegaard BL, Thorninger R, Elsoe R. 
Epidemiology and incidence of paediatric orthopaedic trauma workload during the COVID-19 
pandemic: A multicenter cohort study of 3171 patients. World J Orthop 2022; 13(1): 70-77
URL: https://www.wjgnet.com/2218-5836/full/v13/i1/70.htm
DOI: https://dx.doi.org/10.5312/wjo.v13.i1.70

INTRODUCTION
From the first reported case of coronavirus disease 2019 (COVID-19) in December 2019 
in Wuhan, China, the severe acute respiratory syndrome coronavirus 2 virus spread 
around the globe at a rapid pace. The World Health Organization declared it a global 
pandemic on 11 March 2020.

A national lockdown was issued on 11 March 2020 in Denmark, including 
prolonged closure of schools and the cessation of sporting activities, social activities, 
and other close-contact situations. The aetiology of paediatric injury is coherent to 
physical and sporting activities; hence a reduction in paediatric injuries and 
consultations at the emergency department was to be expected[1-4].

Several epidemiological studies before the COVID-19 pandemic have shown 
incidence rates of paediatric fracture of 1800-2000/100000/year[3-7]. However, a 
general overview of musculoskeletal injury treated at emergency departments is 
poorly reported[8]. To the authors' knowledge, only one former study examined 
musculoskeletal injuries seen at the emergency department using a population-based 
incidence rate and reported an incidence of 6300/100000/year[9].

Although current literature investigates the frequencies of paediatric injuries during 
the COVID-19 pandemic, no overview of the pandemic’s consequences of the 
pandemic on population-based incidences of paediatric injuries and related trauma 
mechanisms is available[10-15].

The present study aimed to examine the consequences of the national lockdown 
from 16 March till 21 April 2020 and political initiatives during the first surge of the 
COVID-19 pandemic expressed by changes in incidences of musculoskeletal paediatric 
injuries at the emergency departments across multiple hospitals. Furthermore, the aim 
was to examine changes in the mode of injury and related trauma mechanisms 
observed.
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MATERIALS AND METHODS
The study design was a retrospective cohort study investigating the incidence of 
paediatric musculoskeletal injuries in patients aged 0–15 years, before and during the 
national COVID-19 pandemic lockdown in the northern and middle parts of Denmark.

A ‘pandemic’ cohort was established from 16 March 2020 to 21 April 2020, where all 
institutions including day care and schools were closed. A ‘pre-pandemic’ cohort was 
established from the same period in 2019 for comparison.

Included were five regional hospitals and two university hospitals. The hospitals 
serve rural and suburban areas with a population of 198138 citizens between 0–15 
years of age during the study period in 2019, representing the ‘pre-pandemic cohort’. 
The ‘pandemic’ cohort includes a population of 197516 citizens during the study 
period.

In Denmark, a unique possibility of performing population-based studies is present 
since Danish law requires all patient contact with hospitals and clinics to be registered 
in the Danish National Patient Register (DNPR)[16]. All Danish residents receive a 
civil registration number that is registered in the Civil Registration System. Hospital 
identification, date and time of hospitalization, and municipality are registered. 
Therefore, a complete registry of all health-related issues, both individual and 
population-based, is obtainable.

Based on the DNPR, the ‘pandemic’ and the ‘pre-pandemic’ cohorts were 
established for comparison.

Included were all patients admitted at the emergency departments with paediatric 
musculoskeletal injuries identified by a relevant musculoskeletal ICD-10 diagnosis 
(DSxxx), concussions (DZ033D), or burns (DT2xx).

Clinical information about diagnosis, age, gender, date, and mode of injury was 
obtained. Manual chart and X-ray review of 50% of the medical charts (n = 1546) was 
performed for validating the register data.

This study was conducted in accordance with the ethical standards of the 
responsible committee and with the ethical principles of the 1975 Declaration of 
Helsinki. The Danish Data Protection Agency approved the study. The reporting of the 
study complies with the Strengthening the Reporting of Observational Studies in 
Epidemiology Statement[17].

RESULTS
In total, 3171 paediatric injuries leading to an emergency department visit at one of the 
five hospitals were included in the study. The ‘pre-pandemic’ cohort consisted of 2101 
patients, and the ‘pandemic’ cohort consisted of 1070 patients, indicating a decrease of 
paediatric musculoskeletal injuries in patients aged 0–15 years of 51% during the 
COVID-19 pandemic.

Primary outcome 
The overall incidence of paediatric injury in the ‘pre-pandemic’ cohort was 
10460/100000/year. In the ‘pandemic’ cohort, the overall incidence was 
5344/100000/year, indicating a twofold decrease in paediatric emergency patients 
during the COVID19 pandemic.

Secondary outcomes
Gender-divided and age-specific incidence rates are depicted in Figure 1A and B. The 
incidence rates showed a similar bimodal trend for both genders. Before the pandemic 
the incidence rates were significantly higher in the age group from 9-15 years 
compared with the incidence during lockdown of the society (Figure 1A).

No differences were found in the proportion of the various diagnoses, with 
fractures being the most common in both cohorts. A higher proportion of injuries were 
found on school days in the ‘pre-pandemic’ cohort than the ‘pandemic’ cohort 
(Supplementary Table 1).

A proportional increase in bicycle (51%), skateboard, scooter, rollerblade (36 %), and 
trampoline injuries (98%) between the ‘pre-pandemic’ and the ‘pandemic’ cohorts was 
observed. A marked decrease in sports-related injuries and collisions with objects was 
observed in the ‘pandemic period’ compared to the pre-pandemic period. 
(Supplementary Table 2) In the age group 9–15 years of age (Figure 2A and B), a 
similar distribution was observed, indicating a shift in sporting activities to home-
based activities.



Rasmussen MK et al. Paediatric orthopaedic trauma during COVID-19

WJO https://www.wjgnet.com 73 January 18, 2022 Volume 13 Issue 1

Figure 1 Incidence rates of pediatric injuries 2019 and 2020. A: Divided by year; B: divided by gender.

The manual review of 50% of all contacts showed a high level of accuracy of both 
diagnosis (< 99%) and trauma mechanism (< 99%), indicating that register data are of 
very high quality.

DISCUSSION
The overall incidence rate for paediatric injury decreased two-fold during the COVID-
19 national lockdown from 16 March 2020 – 21 April 2020 compared with the same 
weeks in 2019. The overall incidence was 10460/100000/year in 2019 and 
5344/100000/year during the lockdown in 2020.

Results from the present study are supported by Sheridan et al[18], examining the 
effect of COVID-19 regulations using the incidence rate for paediatric trauma 
admissions in Ireland. A reduction of paediatric admissions from 0.146 admissions/ 
person-year to 0.139 admissions/person-year in the pandemic period was reported. 
Sheridan et al[18] reported on relatively small numbers, with only 28 paediatric 
patients included in the pandemic group. Most other studies evaluating the effect of 
the COVID-19 pandemic did not report on the incidence, making a further comparison 
of results from the present study difficult.

Several studies examined the effect of the COVID-19 Lockdown with regards to the 
prevalence and found a decrease between 33%-68% of paediatric fractures[10-13]. 
These results align with the present study reporting a decrease of paediatric musculo-
skeletal injuries in patients aged 0–15 years of 51% during the COVID-19 pandemic.

The age-specific incidence rates showed a bimodal distribution. Children below 
nine years of age showed similar distributions between the ‘pandemic’ and the ‘pre-
pandemic’ cohorts. In contrast, children above nine years of age in the ‘pandemic’ 
cohort showed a marked decrease in the incidence rates during the COVID-19 
Lockdown. This pattern was similar for both genders.
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Figure 2 Trauma mechanisms of girls and boys aged 9-15 years. A: Girls; B: Boys.

These findings are corroborated by Bram et al[10] and Keays et al[14], reporting that 
the prevalence of paediatric fracture and injury-related emergency department visits 
decreased the most in children above 12 years of age during the COVID-19 pandemic. 
The observed decrease in the incidence in the adolescent populations during the 
COVID-19 pandemic may be due to a reduction in sporting activities and social 
activities compared to the younger children.

The distribution of paediatric musculoskeletal injuries in patients aged 0–15 years 
was almost comparable between the ‘pre-pandemic’ and the ‘pandemic’ cohorts. The 
most common diagnose was fracture (2019: 34.0%, 2020: 33.9%) followed by contusion 
(2019: 19.2%, 2020: 16.2%) and distortion (2019: 18.5%, 2020: 14.3%).

Several studies report change in the distribution of trauma mechanisms during the 
COVID-19 pandemic[10-12,14]. The present study showed that a higher proportion of 
injuries in the ‘pandemic’ cohort was caused by trampoline, bicycling, skateboarding, 
scooters, and rollerblades compared to the ‘pre-pandemic’ cohort. Furthermore, a 
lower proportion of injuries was due to other sporting activities and exercise. Keays et 
al[14] reported a proportional rise in bicycling injuries in the pandemic period, but no 
change in injuries caused by trampoline, skateboarding, and scootering. Bram et al[10] 
reported an increase in the proportion of injuries during the COVID-19 pandemic 
occurring at home or on bicycles and a decrease in those related to sports. Other 
studies reported a reduction of injuries related to sports during the pandemic period
[11-12]. These observed small differences between studies may be explained by 
differences in lockdown procedures in the different countries, influencing the closure 
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of schools, cessation of sporting activities, social activities, and other close contact 
situations. Furthermore, regardless of the COVID-19 pandemic, differences in trauma 
mechanisms between different countries are well-known.

At present, the health care system worldwide is strained due to a large number of 
patients with COVID-19. A simultaneous reduction in paediatric injuries is observed 
and well reported. A resource re-allocation to help serve the COVID-19 patients might 
be possible without reducing the level of care for injury-related paediatric patients. 
This knowledge could benefit the health care system in a future pandemic. Conversely, 
when reopening schools and returning to sports, an increase in emergency department 
visits by paediatric patients is to be expected.

The significant drop in incidence of pediatric injuries during the COVID-19 
pandemic may indicates that safety priority issues and the development of prevention 
strategies may be needed. Guardians may help children to adhere to safety 
recommendations at play grounds, such as a maximum of one child per trampoline. 
However, most pediatric musculoskeletal injuries are minor and not complicated. The 
impact of COVID-19 on children and young people’s mental health and well-being has 
been reported to weigh heavily[19]. The disruption to routines, education, recreation, 
as well as concern for family income and health, is leaving many young people with 
significant consequences due to the lock down. Furthermore, the lock down has been 
reported to significant decrease the level of children’s physical activity[20]. Regular 
physical activity is well-known to improve cardiorespiratory fitness, build strong 
bones and muscles, control weight, reduce symptoms of depression, and reduce the 
risk of developing serious health conditions[21].

The present study has several limitations. A limitation may be the use of register 
data from the DNPR. However, reporting to the DNPR is required by law in Denmark, 
and allocation of cost to the health providers is partly based on the register. The DNPR 
is reported with an overall high quality of data, and the positive predictive value of 
orthopaedic diseases is reported to be 89%–91%[22]. Furthermore, a manual review of 
50% of the data for validation showed high data completeness. Another potential 
limitation is a difference in coding between the different hospitals. However, variation 
among the various hospitals is of less importance as a difference in coding practice 
between the ‘pandemic’ and ‘pre-pandemic’ cohorts is expected to be comparable. 
Importantly, the manual check of 50% of the data did not reveal any signs of increase 
in non-accidental injuries, i.e. physical child abuse. However, health care workers 
should be aware that there may be an increased incidence during the pandemic[23].

CONCLUSION
The overall incidence rate for paediatric injury in the ‘pre-pandemic’ cohort was 
10460/100000 persons/year. The overall incidence rate decreased to 5344/100000 
persons/year in the ‘pandemic’ cohort. The primary decrease in incidence between the 
‘pandemic’ and ‘pre-pandemic’ cohorts was observed in the adolescents.

ARTICLE HIGHLIGHTS
Research background
Coronavirus disease 2019 (COVID-19) had a major influence on all parts of society. 
During the total lockdown of the Danish society, we noticed a substantial change in 
the pediatric and adolescent trauma.

Research motivation
We aimed to quantify the change in workload and estimate the incidence rates.

Research objectives
The aim was to examine the consequences of the national lockdown and political 
initiatives during the first surge of the COVID-19 pandemic expressed by changes in 
incidences of musculoskeletal paediatric injuries.

Research methods
We compared the epidemiology of pediatric and adolescent trauma during the 
lockdown period of approximately one month with the same period of the previous 
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year.

Research results
The ‘pre-pandemic’ cohort consisted of 2101 patients, and the ‘pandemic’ cohort 
consisted of 1070 patients, indicating a decrease of paediatric musculoskeletal injuries 
of 51%. The incidence of paediatric injury in the ‘pre-pandemic’ cohort was 
10460/100000/year. In the ‘pandemic’ cohort, the incidence was 5344/100000/year.

Research conclusions
A resource re-allocation to help serve the COVID-19 patients might be possible 
without reducing the level of care for injury-related paediatric patients.

Research perspectives
If new lockdowns are enforced, hospitals and emergency and orthopedic departments 
in particular may be able to redistribute workforce without compromising patient care.
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