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Purpose: The objective of this study was to determine the effects of coronavirus disease 2019 
(COVID-19) on the volume of trauma patients, the number of orthopedic trauma operations, and 
the severity of injuries. We also investigated the correlations between social distancing and these 
variables. 
Methods: This was a retrospective review of trauma patient cases at a single focused training center 
for trauma in Korea from January 2017 to April 2021. The COVID-19 group included patients treat-
ed from January 1 to April 30 in 2020 and 2021, and the control group included patients treated 
during the same months from 2017 to 2019. The volume of trauma patients according to the level of 
social distancing was evaluated among patients treated from August 2, 2020 to November 23, 2020. 
Results: The study included 3,032 patients who presented to the emergency department with trau-
matic injuries from January to April 2017 to 2021. The average number of patients was 646.7 and 
546.0 in the control and COVID-19 groups, respectively. The percentage of patients injured in traffic 
accidents (TAs) decreased from 25.0% to 18.2% (P<0.0001). The proportions of in-car TAs and pe-
destrian TAs also decreased from 6.7% and 10.8% to 3.5% and 6.0%, respectively (P=0.0002 and 
P<0.0001). The percentage of bicycle TAs increased from 2.4% to 4.0% (P=0.0128). The proportion of 
patients with an Injury Severity Score above 15 and the mortality rate did not change significantly. 
As the level of social distancing increased, the number of trauma patients and the number of trauma 
injuries from TAs decreased. The number of orthopedic trauma operations also depended on the 
social distancing level. 
Conclusions: The number of trauma patients presenting to the emergency department decreased 
during the COVID-19 period. The volume of trauma patients and orthopedic trauma operations de-
creased as the social distance level increased. 
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INTRODUCTION 

Coronavirus disease 2019 (COVID-19) is caused by severe acute 
respiratory syndrome coronavirus-2, which was first reported in 
December 2019 in Wuhan, China [1]. The disease spread rapidly 
around the world and was declared a pandemic by the World 
Health Organization on March 11, 2020 [2]. The first case in Ko-
rea was reported on January 20, 2020 [3]. Currently, almost 
270,000 people have been infected in Korea [4]. The spread of the 
disease has severely altered people’s daily lives, as well as the 
economy and healthcare system. 

The incidence of traumatic injuries is influenced by several fac-
tors, including the environment and outbreaks of contagious dis-
eases [5−7]. To control the spread of COVID-19, many countries 
implemented lockdown and/or social distancing policies. In Ko-
rea, the government restricted private gatherings according to the 
number of people with time limitations. In addition, sports facili-
ties and restaurants were closed after designated hours. Social 
distancing in Korea was divided into three levels and was revised 
to four levels from July 1, 2020. Level 4 is defined as a pandemic, 
when the national quarantine system has reached its limit; people 
are advised to stay home as much as possible, and only private 
meetings of up to two people are allowed after 6 PM [4]. 

The effects of COVID-19 on the volume of trauma patients in 
several countries have been reported [8−10]. The pandemic has 
altered the needs and provision of health care throughout the 
world. As a result of restrictive social measures, such as lockdown 
or social distancing, the incidence of crimes and traffic accidents 
(TAs) decreased sharply [11]. The aim of this study was to deter-
mine the impact of the pandemic and social distancing policies 
on the volume of trauma patients at our trauma center. We hy-
pothesized that the COVID-19 pandemic reduced the volume of 
trauma patients and that taking restrictive actions affected the 
number of patients who presented to the emergency department 
due to traumatic injuries. 

METHODS 

Ethical statements 
The protocol of the study was reviewed and permission to use 
data from the Korea Trauma Data Bank (KTDB) and patients’ 
medical charts was obtained from the Institutional Review Board 
of Korea University Guro Hospital (No. 2021GR0430). The Insti-
tutional Review Board waived the requirement for obtaining in-
formed consent because the study was designed to review exist-
ing records. 

Study design and setting 
An observational retrospective analysis using the KTDB and our 
hospital’s trauma registry was conducted. Our hospital is located 
in the southwest region of the capital of Korea, with a population 
of over 9.5 million people. The hospital is a regional emergency 
center and is designated as a focused training center for trauma 
with 1,053 beds. It receives around 2,000 trauma patients per year 
and about 1,500 patients are admitted. In March 2014, our hospi-
tal established an urgent treatment processing system to promote 
quick and effective trauma management. Patients presenting to 
the emergency department at our institution from January to 
April in 2017 to 2021 were included in the analysis. The 
COVID-19 group included patients who arrived at the emergen-
cy department from January 1 to April 30 of 2020 and 2021, and 
the control group included patients who arrived at the emergen-
cy department during the same months in 2017 to 2019. 

Data collection 
The collected variables included the age and sex of patients, 
mechanism of injury, time of arrival at the emergency depart-
ment, Injury Severity Score (ISS), treatment with orthopedic sur-
gery, and mortality. Orthopedic trauma operations were per-
formed by orthopedic trauma surgeons affiliated with our hospi-
tal’s trauma center. To analyze the effects of social distancing, pe-
riods of 14 consecutive days starting from August 2, 2020 to No-
vember 23, 2020 were compared. In these periods, the level of so-
cial distancing was elevated, lowered, or remained the same. The 
total number of patients, the number of TA patients, the number 
of orthopedic trauma operations, the number of patients with an 
ISS above 15, and mortality were compared. 

Statistical analysis 
The chi-square test was used to compare variables between the 
COVID-19 group and the control cohort. Poisson regression 
analysis was used to compare trauma incidence and other vari-
ables among different social distancing levels. SAS ver. 9.4 (SAS 
Institute, Cary, NC, USA) was used to analyze the data. A P-value 
less than 0.05 was considered to indicate statistical significance. 

RESULTS 

The demographic characteristics of the patients are shown in Ta-
ble 1. The total number of patients was 3,032, including 1,752 
male patients (51.8%) and 1,280 female patients (42.2%). The 
distribution of patients by sex was not statistically different 
(P= 0.356). The average numbers of patients per year in the con-
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trol and COVID-19 groups were 646.7 and 546.0, respectively. 
The average number of patients decreased by 15.6% in the 
COVID-19 group compared with the number of patients in the 
control group. The mean age of the patients was 54.9± 21.9 years. 

A comparison of injury mechanisms between the two groups 
is shown in Table 2. The percentage of patients with TAs de-
creased from 25.0% in the control group to 18.2% in the 
COVID-19 group (P< 0.0001). The proportions of patients with 
in-car TAs and pedestrian TAs decreased from 6.7% to 3.5% and 
10.8% to 6.0%, respectively (P = 0.0002 and P < 0.0001). In con-
trast, the percentage of patients injured in bicycle TAs increased 
from 2.4% in the control group to 4.0% in the COVID-group 
(P= 0.0128). The percentage of motorcycle accidents did not dif-
fer significantly between the two groups (5.2% and 4.8%, respec-
tively, P = 0.6343). Injuries from slips, falls, or injuries by ma-
chines at the workplace did not show statistically significant dif-
ferences between the two groups. 

Table 3 presents a comparison of the percentage of patients 
with an ISS above 15 and the mortality rate between the two 
groups. The percentage of patients with an ISS score above 15 
(9.6% and 9.6% in the control and COVID-19 groups, respec-
tively) and the mortality rate (2.0% and 2.6% in the control and 
COVID-19 groups, respectively) did not change significantly. 

Tables 4, 5 and Fig. 1 show the effects of social distancing on 
the number of trauma patients, TA, ISS, mortality, and orthope-
dic trauma operations. Table 6 summarizes the social distancing 
levels. When the social distancing level increased from self-dis-
tancing to level 2, the number of patients presenting to the emer-
gency department per day decreased from 4.71 to 2.93, and when 
the social distancing level decreased from level 2 to level 1, the 
number of patients per day increased from 4.82 to 6.24. Overall, 
as the level of social distancing increased, the average number of 
patients decreased, and as the level of social distancing decreased, 
the number of patients increased. A similar pattern was observed 
in the number of patients who were injured by TAs, but not at all 
levels. When the social distancing level decreased from level 2.5 
to level 2, the daily average number of TAs increased from 0.29 to 

1.21. The number of orthopedic trauma operations changed in 
the same direction. Neither the number of patients with ISS 
above 15 nor the mortality rate was affected by social distancing 
levels. The correlation between the social distancing level and the 
number of patients was statistically significant in three compari-
son groups; the number of TA patients was statistically signifi-
cant in one comparison group, and the number of orthopedic 
trauma operations was statistically significant in two comparison 
groups. The number of patients with an ISS > 15 and the mortal-
ity rate did not show significant correlations in any comparison 
groups.  

DISCUSSION 

This study evaluated the impact of the COVID-19 pandemic on 

Table 1. Demographic characteristics of patients from January to April, 2017–2021

Characteristic
COVID-19 group Control group

Total
2020 2021 Mean 2017 2018 2019 Mean

No. of patients 622 470 546.0 609 636 695 646.7 3,032
Male sex 359 (57.7) 282 (60.0) - 359 (58.9) 346 (54.4) 406 (58.4) - 1,752 (51.8)
Age (yr) 56.8±22.0 57.4±21.0 - 53.5±22.7 54.4±21.8 53.3±21.7 - 55.0±22.0
Values are presented as number, number (%), or mean±standard deviation.
COVID-19, coronavirus 2019.

Table 2. Comparison of trauma patients and mechanisms of injury be-
tween the control and COVID-19 groups

Injury mechanism COVID-19 group 
(n=1,092)

Control group 
(n=1,940) P-value

Traffic accident 199 (18.2) 485 (25.0) <0.0001
Motorcycle 52 (4.8) 100 (5.2) 0.6343
In-car 38 (3.5) 129 (6.7) 0.0002
Bicycle 44 (4.0) 47 (2.4) 0.0128
Pedestrian 65 (6.0) 209 (10.8) <0.0001
Slips 325 (29.8) 636 (32.8) 0.0861
Falls 188 (17.2) 310 (16.0) 0.3776
Machine 35 (3.2) 46 (2.4) 0.1716
Values are presented as number (%).
COVID-19, coronavirus disease 2019.

Table 3. Comparison of the number of patients with an ISS above 15 
and mortality

Variable COVID-19 group 
(n=1,092)

Control group 
(n=1,940) P-value

ISS >15 105 (9.6) 186 (9.6) 0.980
Mortality 28 (2.6) 38 (2.0) 0.273
Values are presented as number (%).
ISS, Injury Severity Score; COVID-19, coronavirus disease 2019.
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the volume of trauma patients and orthopedic trauma operations 
at a single trauma center in Korea. A significant decline in trau-
ma patients has been reported worldwide during the COVID-19 
period. Our study also showed that the number of patients with 
traumatic injuries decreased during the COVID-19 era com-
pared to the control group from before the COVID-19 pandemic 
(Table 1). We postulate that overall movement in our region de-
clined after the outbreak of COVID-19 due to modifications of 
people’s behavior, including decreased time spent at work and so-
cial activities. Behavioral change in patients seeking medical as-
sistance may also be a reason for the decline in patients present-
ing to the emergency department [12]. The COVID-19 pandem-
ic resulted in a redistribution of public health resources; thus, re-
stricted access to the emergency department due to COVID-19 
patients may have also been responsible for the overall decline in 
trauma patients. However, our trauma center remained open 
during the pandemic period. 

The proportion of patients experiencing TAs decreased during 
the COVID-19 period (Table 2). The percentages of patients in-
jured in in-car TAs and pedestrian TAs decreased, whereas that 
of patients who experienced bicycle TAs increased significantly. 
The increased proportion of bicycle accidents may have been 
caused by the increased use of bicycles rather than public trans-
portation or the use of bicycles for exercising rather than working 
out in public gyms. Although the number of patients was small, 
the incidence of motorcycle TAs did not differ between the two 
groups. Other injury mechanisms did not change significantly. 

Some studies have highlighted psychological changes due to 
quarantine or isolation; an investigation exploring the effects of 
these psychological changes on self-inflicted injuries would be 
interesting [13]. 

Injury severity and mortality were not significantly different 
between the two patient groups (Table 3). In other words, during 
the COVID-19 period, patients had injuries comparable to those 
of patients before the COVID-19 period. 

Many countries are taking social actions to slow down or stop 
the spread of COVID-19. These measures may also prevent acci-
dents. Staying home and limiting social activities may reduce the 

Table 4. Correlations of social distancing levels with the number of patients, TAs, severity of injury, and orthopedic trauma operations

Level Date Total  
patients Patients/day TA/day ISS >15/day Mortality/day OS operation/

day
Self-isolation 2020. 08. 02–2020. 08. 15 66 4.71 0.57 0.36 0.14 1.57
Level 2 2020. 08. 16–2020. 08. 29 41 2.93 0.64 0.07 0 0.79
Level 2.5 2020. 08. 30–2020. 09. 13 28 2.21 0.29 0.14 0.07 0.21
Level 2 2020. 09. 14–2020. 10. 11 134 4.82 1.21 0.39 0.07 1.64
Level 1 2020. 10. 12–2020. 11. 23 258 6.24 1.07 0.62 0.19 1.76
TA, traffic accident; ISS, Injury Severity Score; OS, orthopedic surgery.

Table 5. Poisson regression analysis of differences due to changes in social distancing levels

Difference of level
P-value

No. of patients TA OS operation No. of patients of ISS >15 Mortality
S vs. 2 0.016 0.808 0.056 0.103 0.157
2 vs. 2.5 0.118 0.166 0.033 0.564 0.317
2.5 vs. 2 <0.001 <0.001a) <0.001 0.157 1.000
2 vs. 1 0.016 0.524 0.878 0.147 0.157
TA, traffic accident; OS, orthopedic surgery; ISS, Injury Severity Score; S, self-isolation.
a)0.0002.

Fig. 1. Patterns of the daily average number of patients, traffic acci-
dent (TA) incidents, orthopedic surgery (OS) operations, patients 
with Injury Severity Score (ISS) >15, and mortality depending on 
social distancing levels.
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number of trauma incidents, including TAs. We evaluated the 
adjacent social distancing levels to see the effect of changing the 
social distancing level on the volume of trauma patients. The vol-
ume of trauma patients and orthopedic trauma operations de-
creased when the level of social distancing increased and vice 
versa (Tables 4, 5). This may have been due to decreased move-
ment and social activities in response to strengthened social dis-
tancing. Although not all the results showed statistical signifi-
cance, the social distancing level was inversely related to the 
number of trauma patients, TA incidents, and the number of or-
thopedic trauma operations. These results are in agreement with 
studies from other countries [8,10,14,15]. Neither the number of 
patients with an ISS > 15 nor mortality was significantly different 
in the control group compared with the COVID-19 group. The 
lack of differences may be explained in two ways. First, the num-
ber of cases may have been too small to see the correlation. Sec-
ond, trauma injuries can be severe regardless of whether the 
number of patients declines. Even during social distancing, an in-
crease in trauma patients can be anticipated as people become fa-
miliar with the restrictive measures. 

The COVID-19 pandemic caused major challenges in manag-
ing trauma patients [14,16,17]. Even in this challenging situation, 
health care providers and trauma specialists should pay particu-
lar attention and be prepared for an increase in patients as social 
distancing levels decrease. Trauma care specialists should also be 

aware that severe traumatic injuries can happen at any time and 
they should be ready to provide support at all times. The proto-
cols that existed before the outbreak of COVID-19 may be diffi-
cult to maintain. Protective measures for health care workers 
might lead to delays in the rapid treatment of critical trauma pa-
tients, surgery can be postponed due to protection against 
COVID-19 or detection of COVID-19 in a patient, and shortages 
of blood products can lead to insufficient treatment of critical pa-
tients. Therefore, many changes are necessary and improvisations 
based on previous management strategies must be taken [18,19]. 
Appropriate allocation of resources such as space, equipment, 
and healthcare personnel should take place. Strict use of personal 
protective equipment should be mandated, along with minimiz-
ing the required staff in the trauma bay and operating rooms. 

One of the limitations of this study is that it was conducted at a 
single trauma center located in a specific region. The results of 
this study do not reflect the situation of all trauma centers, and 
inconsistent results may be observed across different institutions. 
To validate the effects of COVID-19 on trauma patients, a na-
tionwide multi-center study with more patients is necessary. A 
second limitation of this study is that patients were selected in 
certain periods. To determine the effects of COVID-19, we com-
pared the volume of patients between January and April in 2020 
and 2021 to the volume in the corresponding months from 2017 
to 2019. The volume of patients can be affected by weather and 

Table 6. Goals and guidelines of social distancing levels

Social distancing level Description
Self-isolation Goal: allow daily social and economic activities under prevention regulations while managing incidence levels under 

the capacity of healthcare system
 - Social meetings and admissions to sporting events are allowed
 - School attendance and online sessions are jointly implemented
 - Public institutions operate under the condition of reduced density

1 Additional enhanced epidemic control measures are carried out to implement self-isolation level
 - Unnecessary visits, meetings, and social events are advised to be avoided
 - 1 m distance between the tables or setting up partitions between the tables at restaurants with no time limits
 - One person per 6 m2 area at entertainment facilities
 - Limiting the number of audience up to 50% at sporting events

2 Goal: limiting gathering of people to control the spread of the disease in the local region
 - Private gatherings with more than nine people are prohibited
 - Restaurants and entertainment facilities closed after midnight
 - Limiting the number of audience up to 30% at sporting events

2.5 Goal: stop the rapid spread of disease and recover quarantine controls
 - All meetings and events with five or more people are prohibited
 - Restaurants and entertainment facilities closed after 10 PM
 - No school attendance is allowed
 - Public institutions are enforced with work-from-home with exceptions

Choi et al. The impact of coronavirus disease
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season, which was the main reason why we excluded patients 
treated from May to December 2020. To overcome selection bias, 
we compared the same periods in 3 years before COVID-19. A 
comparison of patients treated throughout the entire year might 
provide more accurate insights on the effects of COVID-19 on 
the volume of trauma patients, but using data from the same pe-
riod in 2 years for comparison may provide correlations over a 
longer period. Furthermore, to evaluate the effect of social dis-
tancing, the period from August 2, 2020 to November 23, 2020 
was analyzed. The level of social distancing remained the same 
for longer times in other periods. Thus, this period was chosen to 
determine the effects of changes in social distancing measures on 
the volume and severity of trauma patients. 

In conclusion, the volume of trauma patients and orthopedic 
trauma operations decreased during the COVID-19 period at 
our institution. Taking restrictive actions and self-isolation had 
several trauma-related effects, including a reduction in the num-
ber of injuries. A nationwide study is needed for a more conclu-
sive assessment of the correlation between COVID-19 and trau-
ma incidence. 
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