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INTRODUCTION

Severe acute respiratory syndrome-coronavirus-2 (SARS-CoV-2) was 

reported first in China on the 31st of December, 2019 and it became 

a global pandemic situation.1 The high-speed spread of SARS-CoV-2 

resulted in a declaration of pandemic by the World Health Organization 

on the 11th of March, 2020.2 On the same day, the Ministry of Health 

declared the first case in Turkey. Since then, the government started to 

impose restrictions which caused inevitable changes in daily activities. 

Measures such as the closure of schools, restaurants, cinemas, and 

shopping malls where the virus can easily spread, restriction on going 
out for those under the age of 20, and shift working systems were 
put in place. Some changes in the epidemiology of pediatric trauma 
patients presenting to emergency rooms were expected because of the 
precautions to limit the spread of this virus.3-11

Elbow fractures are the one of most common fractures seen in children. 
It is important to determine which part of the elbow is involved and 
the fracture type as each of them has a unique diagnosis and treatment 
option. Supracondylar fractures, lateral condyle fractures, radial neck 
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BACKGROUND/AIMS: The coronavirus disease-2019 (COVID-19) pandemic has had significant effects on children’s daily activities. Changes in the 
patterns of pediatric trauma injuries were inevitable. Therefore, we aimed to identify the effects of lockdown during the COVID-19 pandemic 
on the etiology and epidemiology of pediatric elbow injuries.

MATERIALS AND METHODS: A retrospective analysis was performed on pediatric patients admitted to the emergency room with elbow trauma 
during the first 3 months of the pandemic (11th, March, 2020 to 11th, June, 2020) and for the same periods in 2019 and 2018. Age, sex, etiology 
and type of injury (distal part of humerus, proximal radius and ulna, nursemaid’s elbow and soft tissue injuries) were analyzed and compared 
between the periods.

RESULTS: A total of 152 patients, 61 in 2018, 56 in 2019 and 35 in 2020 were included. There were 42.7% and 37.5% decreases in the number 
of patients during the pandemic compared to 2018 and 2019, respectively. A younger age group was more commonly affected during the 
pandemic (p=0.01). The most common type of injury was supracondylar humerus fracture followed by soft tissue injury in both periods, before 
and during the pandemic. During the pandemic, the rates of injuries at home, in the playground and by vehicles (car, bicycle, scooter) increased 
while outside injury decreased significantly (50.4%, p<0.05).

CONCLUSION: The COVID-19 pandemic caused a decline in the frequency of pediatric elbow injuries but the increase in injuries at home and 
vehicle accidents have shown the necessity for health-care to be prepared for these specific conditions.
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fractures, and medial condyle fractures are the most common types of 
elbow fractures.12,13

Restrictions and precautions have affected the daily activities in all age 
groups of the population. However, there are still limited resources 
regarding the impact of the COVID-19 pandemic on the trauma 
mechanisms of the pediatric population. We aimed to report our 
tertiary care center experiences including the effects of the COVID-19 
pandemic on the rates, etiology and types of pediatric elbow injuries, 
and to compare the current results with the same time periods of the 
previous two years. Our hypothesis was that the COVID-19 pandemic 
would decrease the frequency of elbow traumas and change the 
etiology and types of elbow injuries.

MATERIALS AND METHODS

This study was approved by the Ministry of Health of Turkey on the 
26th of June, 2020 and the Dokuz Eylül University Non-Interventional 
Research Ethics Committee (approval number: 2020/20-32, date: 
31.08.2020).

This study was a retrospective analysis and it included those patients 
who were consulted in the department of orthopedics and traumatology 
from the pediatric emergency room with elbow injuries during the 
period starting the 11th of March until the 11th of June, 2020 and the 
same periods for 2018 and 2019. Those patients who were over 18 
years of age, re-admitted with the same fractures or had multi- or poly-
trauma injuries were excluded. Totally, 117 patients for 2018 and 2019 
and 35 patients for 2020 were included. The patients’ age, gender, time 
of admission to hospital, side of fractures, types and the etiology of 
their injuries were analyzed.

Radiographic classifications were carried out by three orthopedic 
surgeons; E.Ş., O.G., C.T. (2 consultants and 1 senior residence surgeons) 
via open discussion. Final decisions were reached based on a majority 
vote. The etiology of the injury was recorded as home, outside, 
playground or vehicle accidents (car, bicycle, scooter). The types of 
injury were divided into supracondylar, medial and lateral condyles 
of the humerus, proximal radius and ulna, nursemaid’s elbow or soft 
tissue injuries of the elbow.

Statistical Analysis

The distributions of data were checked with the Kolmogorov-Smirnov 
normality test. Continuous variables were represented by mean 
and standard deviation. The differences were compared using the 
Independent samples t-test for normally distributed data and the Mann-
Whitney U test for non-normally distributed data. Categorical data are 
given as number and percentage (%). Chi-square test with Bonferroni 
adjusted  post-hoc  tests was used in the analysis. All analyses were 
carried out on the SPSS for Windows (version 22.0; IBM Corp, Armonk, 
NY, USA). A p-value below 0.05 was accepted as statistically significant.

RESULTS 

A total of 152 patients, 61 in 2018, 56 in 2019 and 35 in 2020 were 
admitted to the hospital. There was a 42.7% decrease in the number of 
patients during the pandemic period compared with 2018 and 37.5% 
compared with 2019. Demographic features are shown in Table 1. There 
was no statistical difference between genders (p=0.33). The mean age 
was higher in the pre-pandemic period with a statistically significant 

difference (p=0.01) as there was a 23.5% increase in the percentage of 

children who were <6 years age during the pandemic period (Figure 1). 

In both periods, most of the patients were admitted to the hospital on 

the same day as their injury (87.2% for the pre-pandemic period and 

80% for the pandemic period). Right side injuries were more common 

in both periods.

A comparison of the frequencies of the types of injury is given in Table 

2. The most common type of injury for the pre-pandemic period was 

supracondylar humerus fracture (49.6%), followed by soft tissue injury 

Table 1. Demographic data for the pre-pandemic and pandemic periods

Characteristics
Pre-pandemic

2018 and 2019, n (%)

Pandemic

2020, n (%)
p

Total number 117 (100) 35 (100) -

Gender

Male 65 (55.6) 16 (45.7)
0.33*

Female 52 (44.4) 19 (54.3)

Age

Minimum-maximum (mean 
± SD)

2-18 (8.1±4.1) 1-16 (6.1±4.1)

0.01**<6 36 (30.8) 19 (54.3)

6-11 53 (45.3) 12 (34.3)

≥12 28 (23.9) 4 (11.4)

Days to admission hospital, 
minimum-maximum 
(median)

0-3 (0) 0-3 (0) -

0 102 (87.2) 28 (80) 0.75***

1 11 (9.4) 6 (17.1) 0.64***

2 3 (2.6) 0 (0) 0.80***

3 1 (0.9) 1 (2.9) 0.85***

Side of injury

Right 68 (58.1) 21 (60)
0.5*

Left 49 (41.9) 14 (40)

Total 117 (100) 35 (100)

SD: standard deviation, n: number, *chi-square test, **Mann-Whitney U test, ***chi-
square post-hoc test.

Figure 1. Comparison the percentage of age groups between the 
pre-pandemic and the pandemic periods.
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(29.1%) and proximal ulna fractures (8.5%). During the pandemic 
period, the ranking of the type of injury was the same. The percentage 
of supracondylar humerus fractures in both groups were approximately 
half of the total population. No proximal radius fractures in the 
pandemic period were seen. The percentage of soft tissue injuries 
increased during the pandemic period by 5.2%.

There were some differences between the surroundings where the 
injury occurred (Table 3). 59% of elbow injuries in the pre-pandemic 
period occurred outside, while 45.7% of injuries during the pandemic 
occurred at home. During the pandemic, the proportion of injuries at 
home, in the playground and due to vehicles increased by 22.6%, 5.1% 
and 22.6%, respectively. Only the vehicle accident subgroup resulted in 
a statistically significant difference (p=0.02). During the pandemic, all 
of the vehicle accidents were caused by bicycles while five out of seven 
vehicle accidents were caused by bicycles in the pre-pandemic group. 
However, the proportion of outside injuries was the only subgroup that 
decreased significantly during the pandemic (50.4%, p<0.05).

DISCUSSION

Based on our study, the COVID-19 pandemic decreased the frequency 
of elbow injuries in the pediatric population. Additionally, the mean of 
age decreased during the pandemic period. The type of injury did not 
change between the periods. However, the common etiology of injury 
shifted from outdoor accidents to home accidents.  

The lockdown period included the closure of schools, playgrounds, 
sport centers, and full lockdowns for over 65 and under 20-year olds. 
These precautions inevitably affected the frequency of pediatric 
fractures including elbow injuries.3-11 We have detected approximately a 
40% decrease in the pediatric population with the elbow injuries during 

the pandemic period compared to the same periods of the previous 
two years.

Although there was no statistically significant difference in gender 
between the two periods, the number of girls was more than boys during 
the pandemic period. Some studies have reported that there was no 
difference in gender distribution but fractures were more common in 
boys than in girls.5,10,14 These different data could be a result of including 
fractures and soft tissue injuries together in this study.

Injuries related to the playground, school activities and home accidents 
are common in the childhood population, while in adolescents, the 
common causes of injuries are vehicle accidents caused by falling from 
bicycles, scooters etc., and outside activities such as sport injuries.15-20 
We observed a decrease in the outside injuries of approximately 50% 
while we noticed an increase in home injuries of more than 20% during 
the pandemic compared to the same periods of the previous two years. 
We thought that these changes were the results of the lockdowns and 
restrictions on public areas. The mean age of the patients decreased 
during the pandemic period, while vehicle accidents increased by more 
than 20%. We expected to see just the opposite result. However, the 
closure of playgrounds and social distancing precautions probably led 
parents to encourage the use of individual vehicles (scooters, bicycles 
etc.) for their children. Interestingly, there was a slight increase in the 
percentage of injuries which occurred in playgrounds. The reason for 
this could be due to an increase in the percentage of children who tried 
to spend their limited free time outside of the lockdown in playgrounds 
instead of just being outside in public areas such as the street. 

In both periods, more than 80% of patients applied to hospital on 
the day that their injuries happened. While some centers had similar 
results, delays in other disciplines have also been observed.6,11,21,22 

50-70% of all elbow injuries in children are composed of supracondylar 
humerus fractures. These types of fractures are seen mostly in falls 
onto an out-stretched upper extremity. In this study, nearly half of the 
cases were caused by supracondylar humerus fractures which is due 
to the fact that these mostly happen with low energy falls.23 Carkci et 
al.7 reported an increase in pediatric supracondylar humerus fractures 
during the pandemic as a result of the effects of quarantine on children’s 
psychology and difficulties in keeping them at home. Turgut et al.10 had 
similar results in that they found that distal humerus fractures were 
the second most common anatomical location for pediatric fractures. 
Elbow fractures have some potential to cause serious problems in 
skeletally immature populations.12 In the literature, recommendations 
on decreasing home injuries were seen.24,25 We think it is necessary for 
health authorities to make guidelines on this topic.

Our center has the one of the biggest orthopedics and traumatology 
clinics located in the third most populous city in Turkey, and thus, its 
capacity and facilities have to be enough to provide healthcare to a 
wide range of the population. This situation makes the results of our 
study acceptable to evaluate the impact of COVID-19 more generally.

Study Limitations 

This study has obvious limitations due to its retrospective nature. First 
of all, we have reported on only a single institution’s experiences and 
these may not reflect the epidemiology of the whole population. We did 
not include all pediatric trauma patients admitted to emergency room, 
but only those who were examined in orthopedic clinics regarding 

Table 2. Comparison of injury type rates between the pre-pandemic and 
pandemic periods

Type of injury
Pre-pandemic

2018 and 2019, n (%)

Pandemic

2020, n (%)

Supracondylar humerus 58 (49.6) 17 (48.6)

Lateral condyle 6 (5.1) 1 (2.9)

Medial condyle 1 (0.9) 1 (2.9)

Proximal radius 4 (3.4) 0 (0)

Proximal ulna 10 (8.5) 3 (8.6)

Nursemaid’s elbow 4 (3.4) 1 (2.9)

Soft tissue injury 34 (29.1) 12 (34.3)

Total 117 (100) 35 (100)

Table 3. Comparison of differences in injury place rates between the pre-
pandemic and pandemic periods

Place of injury
Pre-pandemic

2018 and 2019, n (%)

Pandemic

2020, n (%)
p*

Home 27 (23.1) 16 (45.7) 0.08

Outside 69 (59) 3 (8.6) <0.05

Playground 14 (12) 6 (17.1) 0.88

Vehicle accident (car, bicycle, 
scooter)

7 (6) 10 (28.6) 0.02

Total 117 (100) 35 (100)

*chi-square post-hoc test.
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their elbow injuries. Therefore, it is difficult to analyze the rate of 
elbow trauma in all kinds of trauma admitted. We did not evaluate the 
treatment preferences and results and we excluded any re-admissions 
with the same fractures in order to avoid any biases which may have 
resulted from complications of treatments. Parents might prefer to 
take their children to less crowded or private clinics in order to avoid 
infection from COVID-19. This condition might have decreased the 
admittance of trauma patients to our center. Therefore, our results may 
not represent the correct rates of elbow injury patterns. Multicenter 
studies could shed light on the distribution of elbow injuries and the 
effects of COVID-19 on elbow injuries.

CONCLUSION

The COVID-19 pandemic caused an approximate 40% decrease in the 
frequency of pediatric elbow injuries, and it led to a decrease in the 
mean age of the patients. During the pandemic, the number of girls 
was more than boys. Supracondylar humerus fractures were still the 
most common type of elbow injury. Injuries at home and vehicle 
accidents increased by 22.6% while outside injuries decreased by 50.6% 
during the pandemic period. This study shows the necessity for parents 
to take care of their children while at home and when on vehicles, such 
as scooters and bicycles, in order to prevent injuries.

MAIN POINTS

- 	 An approximately 40% decrease in the pediatric population with 
the elbow injuries was detected between the pre-pandemic and 
pandemic periods.

- 	 We observed a decrease in outside injuries of approximately 50% 
while we observed an increase in home injuries of more than 20% 
during the pandemic period in comparison to the same periods of 
the previous two years.

- 	 The mean age of patients decreased during the pandemic period.

ETHICS

Ethics Committee Approval: This study was approved by the Ministry 
of Health of Turkey on the 26th of June, 2020 and the Dokuz Eylül 
University Non-Interventional Research Ethics Committee (approval 
number: 2020/20-32, date: 31.08.2020).

Informed Consent: Retrospective study.

Peer-review: Externally peer-reviewed.

Authorship Contributions

Concept: E.Ş., O.G., Design: E.Ş., Supervision: O.G., Materials: C.T., Data 
Collection and/or Processing: C.T., Analysis and/or Interpretation: E.Ş., 
Literature Search: E.Ş., O.G., C.T., Writing: E.Ş., O.G.

DISCLOSURES

Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: The author declared that this study had received 
no financial support.

REFERENCES
1.	 Li Q, Guan X, Wu P, Wang X, Zhou L, Tong Y, et al. Early transmission dynamics 

in Wuhan, China, of novel coronavirus-infected pneumonia. N Engl J Med. 
2020; 382(13): 1199-207.

2.	 World Health Organization [Internet]. WHO Director-General’s opening 
remarks at the media briefing on COVID-19. [Accessed 16 January 2021]. 
Available from: https://www.who.int/director-general/speeches/detail/who-
director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---
11-march-2020 

3.	 Baxter I, Hancock G, Clark M, Hampton M, Fishlock A, Widnall J, et al. 
Paediatric orthopaedics in lockdown: A study on the effect of the SARS-Cov-2 
the pandemic on acute paediatric orthopaedics and trauma. Bone Jt Open. 
2020; 1(7): 424-30.

4.	 Wong FL, Antoniou G, Williams N, Cundy PJ. Disruption of paediatric 
orthopaedic hospital services due to the COVID-19 pandemic in a region 
with minimal COVID-19 illness. J Child Orthop. 2020; 14(4): 245-51.

5.	 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. 

6.	 Bram JT, Johnson MA, Magee LC, Mehta NN, Fazal FZ, Baldwin KD, et al. 
Where Have All the Fractures Gone? The Epidemiology of Pediatric Fractures 
During the COVID-19 Pandemic. J Pediatr Orthop. 2020; 40(8): 373-9.

7.	 Carkci E, Polat B, Polat A, Peker B, Öztürkmen Y. The Effect of the Coronavirus 
2019 (COVID-19) Pandemic on the Number and Characteristics of Orthopedic 
Trauma Patients in a Tertiary Care Hospital in Istanbul. Cureus. 2021; 13(1): 
e12569.

8.	 Memeo A, Priano D, Caldarini C, Trezza P, Laquidara M, Montanari L, et al. 
How the pandemic spread of COVID-19 affected children’s traumatology 
in Italy: changes of numbers, anatomical locations, and severity. Minerva 
Pediatr. 2020 Oct 5. doi: 10.23736/S0026-4946.20.05910-1. Epub ahead of 
print

9.	 Gumina S, Proietti R, Villani C, Carbone S, Candela V. The impact of COVID-19 
on shoulder and elbow trauma in a skeletally immature population: an 
Italian survey. JSES Int. 2021; 5(1): 3-8.

10.	 Turgut A, Arlı H, Altundağ Ü, Hancıoğlu S, Egeli E, Kalenderer Ö. Effect of 
COVID-19 the pandemic on the fracture demographics: data from a tertiary 
care hospital in Turkey. Acta Orthop Traumatol Turc. 2020; 54(4): 355-63.

11.	 Raitio A, Ahonen M, Jääskelä M, Jalkanen J, Luoto TT, Haara M, et al. Reduced 
number of pediatric orthopedic trauma requiring operative treatment 
during COVID-19 Restrictions: a nationwide cohort study. Scand J Surg. 2020; 
26: 1457496920968014.

12.	 Hart ES, Turner A, Albright M, Grottkau BE. Common pediatric elbow 
fractures. Orthop Nurs. 2011; 30(1): 11-7. 

13.	 Do T, Herrera-Soto J. Elbow injuries in children. Curr Opin Pediatr. 2003; 
15(1): 68-73.

14.	 Tandon T, Shaik M, Modi N. Paediatric trauma epidemiology in an urban 
scenario in India. J Orthop Surg (Hong Kong). 2007; 15(1): 41-5.

15.	 Aparicio Martínez JL, Pino Almero L, Cibrian Ortiz de Anda RM, Guillén 
Botaya E, García Montolio M, Mínguez Rey MF. Epidemiological study on 
supracondylar fractures of distal humerus in pediatric patients. Rev Esp Cir 
Ortop Traumatol. 2019; 63(6): 394-9.

16.	 Caine D, DiFiori J, Maffulli N. Physeal injuries in children’s and youth sports: 
reasons for concern? Br J Sports Med. 2006; 40(9): 749-60.

17.	 Houshian S, Mehdi B, Larsen MS. The epidemiology of elbow fracture in 
children: analysis of 355 fractures, with special reference to supracondylar 
humerus fractures. J Orthop Sci. 2001; 6(4): 312-5. 

18.	 Irie T, Sono T, Hayama Y, Matsumoto T, Matsushita M. Investigation on 2331 
cases of pulled elbow over the last 10 years. Pediatr Rep. 2014; 6(2): 5090.  



Şahin et al. The Effect of COVID-19 on Pediatric Elbow TraumaCyprus J Med Sci 2022;7(5):659-663

663

19.	 Hedström EM, Svensson O, Bergström U, Michno P. Epidemiology of fractures 
in children and adolescents. Acta Orthop. 2010; 81(1): 148-53.

20.	 Randsborg PH, Gulbrandsen P, Saltytė Benth J, Sivertsen EA, Hammer OL, 
Fuglesang HF, et al. Fractures in children: epidemiology and activity-specific 
fracture rates. J Bone Joint Surg Am. 2013;95(7): e42.

21.	 Lazzerini M, Barbi E, Apicella A, Marchetti F, Cardinale F, Trobia G. Delayed 
access or provision of care in Italy resulting from fear of COVID-19. Lancet 
Child Adolesc Health 2020; 4(5): e10-1.

22.	 Yeshayahu Y. Delayed Presentation of Children to Healthcare Facilities 
due to COVID-19 Lockdown, Leading to Severe Complications. Rambam 
Maimonides Med J. 2021; 12(2): e0017.

23.	 Rennie L, Court-Brown CM, Mok JY, Beattie TF. The epidemiology of fractures 
in children. Injury. 2007; 38(8): 913-22.

24.	 Children’s Hospital of Richmond at VCU [Internet]. COVID-19 injury 
prevention: keeping kids safe while they’re at home. [Accessed 18 January 
2021]. Available from: https://www.chrichmond.org/blog/covid-19-injury-
prevention-keeping-kids-safe-while-theyre-at-home 

25.	 Injury Prevention Research Center [Internet]. Rural injuries & violence at 
home during COVID-19. [Accessed 18 January 2021]. Available from: https://
iprc.public-health.uiowa.edu/2020/04/07/rural-injuries-violence-at-home-
during-covid-19/ 


