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Abstract
Background: This study aimed to analyze the impact of COVID-19 on oral and maxillofacial fracture in Daegu by
comparing the demographic data in 2019 and 2020, retrospectively. We collected data from all patients having
trauma who visited the emergency room for oral and maxillofacial fractures.
Methods: This retrospective study was based on chart review of patients who visited the emergency department
of Kyungpook National University Hospital in Daegu, South Korea from January 1, 2019, to December 31, 2020. We
conducted a comparative study for patients who presented with maxillofacial fractures with occlusal instability
during pre-COVID-19 era (2019) and COVID-19 era (2000) with demographics and pattern of injuries.
Results: After the outbreak of COVID-19, the number of monthly oral and maxillofacial fractures, especially sportsrelated oral and maxillofacial fractures, decreased significantly. Also, the number of alcohol-related fractures
increased significantly. In addition, as the number of monthly confirmed cases of COVID-19 increases, the incidence
of fracture among these cases tends to decrease.
Conclusions: The COVID-19 pandemic has changed the daily life in Korea. Identifying the characteristics of patients having
trauma can provide a good lead to understand this long-lasting infectious disease and prepare for future outbreaks.
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Background
Coronavirus disease 2019 (COVID-19), which is caused
by severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), is an infectious disease that first
originated in Wuhan, China, in December 2019 [1]. This
disease is highly contagious, such that it was declared a
pandemic on March 11, 2020, by the World Health
Organization due to its rapid spread worldwide [2].
COVID-19 has caused an astronomical number of
infections and deaths, causing the collapse of health care
systems worldwide. To overcome this situation, social
restrictions have been placed by governments around
the world. Institutional restrictions are placed on the
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basis of wearing masks and social distancing [3, 4]. For
the care of COVID-19-infected patients in the medical
field, compulsory changes have been effected in elective
surgery and out-patients clinics. Therefore, COVID-19
led to a significant reduction in the number of patients
hospitalized, as compared to the parallel periods of
previous years [5, 6].
Nevertheless, trauma remains a major health care
concern even during periods of high-impact disease outbreaks, since it cannot be easily predicted, considering
that it is influenced by various personal and social factors and that it occurs incidentally. Injury patterns are
known to be closely related to human behavior (both injury preventive and inducing behavior). A major change
in behavioral patterns of the public due to the direct
impact of COVID-19 led to changes in the regularly
observed injury patterns [7–9].
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Similarly, the etiology of maxillofacial traumas
changed during the first COVID-19 lockdown period.
Maxillofacial trauma varies from region to region, but
usually occurs due to fall-downs, assaults, car accidents,
vehicle collisions, and sports-related injuries. The causes
of trauma have changed and various countries have
reported these changes [10–13].
As far as we know, there is no report on traumatic
changes in the maxillofacial region in South Korea.
Therefore, this study aimed to present the etiology of
trauma in the maxillofacial region in Daegu, South
Korea.
Daegu is the third largest city in Korea and the place
where the first large outbreak of COVID-19 occurred in
South Korea. After the first confirmed case of COVID19 was announced in January 20, 2020, there was a large
steep spike of the number of cases in Daegu in February
18, 2020. Since then, the number of COVID-19 patients
in South Korea has increased rapidly [14, 15]. In
addition, since our hospital is the only hospital in Daegu
responsible for maxillofacial trauma, it is judged as suitable for investigating the etiology of maxillofacial trauma
changes in the early stage of COVID-19 outbreak.

Methods
This retrospective study was based on chart review of
patients who visited the emergency department of
Kyungpook National University Hospital in Daegu,
South Korea, from January 1, 2019, to December 31,
2020. Approval for this study was granted by the Institutional Review Board of Kyungpook National University
Dental Hospital (KNUDH-2021-07-04-00).
The inclusion criteria for this study were as follows:
(1) all patients presenting during this period for evaluation and treatment to the Department of Oral and
Maxillofacial Surgery and (2) patients with maxillofacial
fractures who complained of occlusal instability or
clearly observed occlusal instability at the doctor’s decision. Patients with uncertain cause of fracture were
excluded.
We conducted a comparative study by dividing the patients into two groups: patients during the COVID-19
period (year 2020, experimental group) and before the
COVID-19 period (year 2019, control group).
In this study, the following demographic data were
collected: patient’s age, gender, date of injury, injury etiology, and alcohol relation.
The injury etiology was subdivided into seven main
categories: assault, fall-downs, motor-vehicle accident
(MVA), sports, labor, high fall, and accidents. The assault category included traumas resulting from human
violence. The fall-downs category was considered
traumas resulting from self-injury via stumble. The
MVA included traffic accidents involving cars, motorcycles,
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bicycles, electric scooter (E-scooter), and electric wheelchair
(E-wheelchair). The sports category was considered traumas suffered during physical activities and the labor category included traumas suffered during work. The high fall
category was considered a fall from a high top (over 3 m)
to the ground. The accidents’ category is unintentional accidents not belonging to the following six
categories (e.g., fall of heavy object on patient).
The number of fracture patients per month and age
group was analyzed by independent T-test. The median
age between 2 years was compared by Wilcoxon ranksum test. The proportional change was compared by
two-proportion z-test. The confirmed cases and fracture
patients were evaluated by Spearman correlation analysis. Statistical significance was determined as p < 0.05
and a 95% confidence interval was considered valid. All
statistical analysis was performed using SPSS version
25.0 (IBM Corp., Armonk, NY, USA).

Results
Demographics of oral and maxillofacial fracture patients

The total number of patients who received treatment at
the emergency department of Kyungpook National
University Hospital for oral and maxillofacial fractures
due to maxillofacial trauma was 253 and 194 in 2019
and 2020, respectively. The total number of patients during the COVID-19 period decreased by 23.3% and the
monthly average number of fracture patients in 2020 significantly decreased when compared to 2019 (p = 0.030,
Table 1).
The gender ratio of fracture patients in 2019 was
73.52% male and 26.48% female in 2019; and 75.77%
male and 24.23% female in 2020, indicating that the
change in the trauma ratio according to gender was not
significant (p = 0.294). The median age of patients was
38 years in 2019 and 34 years in 2020, indicating no significant difference (p = 0.162). When dividing the groups
Table 1 Demographics of oral and maxillofacial fracture
patients during 2020 versus 2019
P

2019

2020

Total

253

194

Average per month

21.08± 4.98

16.17± 7.02

0.030*

Gender

M 186 (73%)

M 147 (76%)

0.294

F 67 (26%)

F 47 (24%)

Alcohol related

58 (23%)

60 (31%)

0.029*

Age (median)

38 (23–56)

34 (22–53.25)

0.162

Age 0~19

3.42 ± 2.19

2.67 ± 1.44

0.166

Age 20~39

7.50 ± 2.47

6.50 ± 2.97

0.190

Age 40~59

5.92 ± 3.12

4.60 ± 2.22

0.139

Age 60 +

4.25 ± 2.26

3.80 ± 1.81

0.309

*Significant at 95% confidence level

Lee et al. Maxillofacial Plastic and Reconstructive Surgery

(2021) 43:35

into age ranges, including 0–19, 20–39, 40–59, and 60
or older, there were no significant differences observed
based on all the age groups (p > 0.05).
There was a significant increase in the proportion of
alcohol-fractures in 2020 (30.93%) compared to 2019
(22.92%) (p = 0.029). The correlation between the number of COVID-19 confirmed cases and the number of
fracture patients was investigated from February (when
the first confirmed case was detected in Daegu) to
December. There was a significantly negative correlation
between the two variables (r = −0.667; p = 0.025), which
indicates that as the monthly number of confirmed cases
decreased, the monthly number of fracture patients
tends to increase (Fig. 1). When comparing the monthly
number of fracture patients, the number of fracture patients in February, June, and December was remarkable
(Fig. 2).
Etiology of oral and maxillofacial fracture patients

During 2020, a decrease in the number of patients in all
categories, except the labor category, was seen. There
was no significant difference in the proportion of falldowns, MVA, assault, accidents, labor, and high fall
(p > 0.05). In contrast, there was a significant decrease in
the proportion of sports category (p = 0.019, Table 2).
When the MVA was classified according to means of
transportation, the decrease in the proportion of MVA
by car was remarkable in 2020 compared to 2019
(41.18% versus 28%); however, there were no significant
differences between these time periods in all other
means of transportation.
Correlation between means of transportation and oral
and maxillofacial fractures

Data from 2019 and 2020 were combined to investigate
the oral and maxillofacial fracture pattern according to
the means of transportation (Table 3). In motorcycle
accidents, mandible symphysis was the most common
fracture site. The next most common site was mandible
body and intracapsular condyle. Mandible symphysis
fracture was the most common in car accident, while
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mandible angle and body was the second most common
fracture. In bicycle and E-scooter, intracapsular condyle
fracture was the most common fracture and mandible
symphysis was the second. There was a significant relationship with fracture by E-scooter and intracapsular
condyle fracture (p = 0.013).

Discussion
The causes of trauma are closely related to human behavior. Institutional restrictions, such as social distancing due to the precedented COVID-19 pandemic, have
had a great impact on the changes in the behavior of the
public and this has also changed the pattern of trauma.
The number of patients with trauma-induced oral and
maxillofacial fractures has also been affected and
etiology changes were also observed. There were no significant differences in gender, median age, and number
of patients according to age group. However, the
monthly number of fracture patients decreased significantly, and in particular, the number of fractures due to
sports significantly decreased. Suggestively, these decreases are thought to be due to the decrease in outdoor
activities, such as sports due to social distancing in the
COVID-19 pandemic [16, 17].
Conversely, although no statistically significant difference was seen, the proportion of assault was found
to be higher than before the COVID-19 pandemic
period. This indicates that interpersonal violence increased with the outbreak of COVID-19. Some studies
have also shown that domestic violence and violence
against women and children have increased after the
COVID-19 outbreak [18, 19].
In addition, there has been a significant increase in the
number of oral and maxillofacial fracture patients per
month related to alcohol-drinking during 2020 compared to 2019. Some studies revealed that interpersonal
violence and intimate partner violence increased with
changes in alcohol consumption habits [20, 21]. Due to
the restrictive measures, such as ban on business after 9
p.m. and ban on gatherings of more than five people,
harmful alcohol consumption at home increased [22, 23].

Fig. 1 Correlation between COVID-19 confirmed cases and oral and maxillofacial fracture patients during 2020 (r = − 0.667, P = 0.025)
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Fig. 2 Monthly number of oral and maxillofacial fracture patients during 2019 and 2020

Table 2 Etiology and type of oral and maxillofacial fracture
patients during 2020 versus 2019
2019

2020

P

Etiology (%)
Accident

13 (5%)

8 (4%)

0.308

High fall

4 (2%)

1 (1%)

0.144

Laboral

10 (4%)

13 (7%)

0.096

Fall down

107 (42%)

88 (45%)

Sports

11 (4%)

2 (1%)

Assault

40 (16%)

32 (16%)

0.423

MVA (% in total MVA)

68 (27%)

50 (26%)

0.396

Motorcycle

15 (22%)

16 (32%)

0.025

Car

28 (41%)

14 (28%)

0.140

Bicycle

17 (25%)

14 (28%)

0.714

7 (10%)

6 (12%)

0.770

1 (2%)

0 (0%)

0.389

Mn.sym.

80 (41%)

96 (38%)

0.66

Mn.body

25 (13%)

40 (16%)

0.55

Mn.angle

51 (26%)

70 (28%)

0.75

Mn.ramus

7 (4%)

13 (5%)

0.73

E-scooter
E-wheelchair

0.258
0.019*

Type (%)

Intracapsular

54 (28%)

85 (34%)

0.36

Extracapsular

50 (26%)

42 (17%)

0.12

Coronoid

4 (2%)

4 (2%)

1.00

Lefort1 fx.

6 (3%)

11 (4%)

0.70

Lefort2 fx.

7 (4%)

8 (3%)

0.70

ZMC

9 (5%)

8 (3%)

0.47

*Significant at 95% confidence level

The pattern of trauma, especially those related with assault, also changed according to the change in alcohol
consumption habits during COVID-19. Therefore, when
treating maxillofacial trauma patients, especially women
and children, in relation to the increase in violence and alcohol consumption, doctors should pay additional attention to ensure their safety at home.
There was no significant decrease in 2020 compared
with 2019 in MVA; however, a decreased incidence of
car accidents was observed. This is assumed to be a
phenomenon caused by a decrease in long distance
movement and travel [24.]
Since there is a significantly negative correlation between the number of confirmed cases and the number
of fracture patients, as the monthly number of confirmed cases increases, the number of fracture patients
tends to decrease. It is interpreted that, as the number
of confirmed cases increases, government policies, such
as strengthening of social distancing and reduction of
outdoor activities and citizens’ movement, become more
strict. When comparing the monthly number of fracture
patients, the months with the largest difference were
February, June, and December. February 2020 was the
month when the first confirmed case in Daegu was reported, whereas June and December 2020 were the
months when the level of social distancing was raised
due to a surge in the number of confirmed cases [3, 24].
Judging from this, it seems that the number of patients
with fractures decrease according to the government’s
policy as the number of confirmed cases increase.
Fracture by personal means of transportation, such as
motorcycles, bicycles, and electric kickboards did not decrease in spite of the COVID-19 pandemic. This may
mean that there is a tendency of using transportation
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Table 3 MVA (motor vehicle accidents) and oral and maxillofacial fracture site
Motorcycle

Car

Bicycle

E-scooter

Mn.sym.

13 (42%)

19 (45%)

11 (35.48%)

6 (46%)

Mn.angle

4 (13%)

11 (26%)

2 (6%)

0 (0%)

Intracapsular condyle

8 (26%)

7 (177%)

14 (45%)

8 (62%)*

Extracapsular condyle

5 (16%)

9 (21%)

8 (26%)

3 (23.%)

Mn.ramus

3 (10%)

2 (5%)

0 (0%)

0 (0%)

Coronoid

0 (0%)

1 (2%)

1 (3%)

0 (0%)

Mn.body

9 (29%)

11 (26%)

4 (13%)

0 (0%)

Lefort 1

2 (6%)

4 (10%)

2 (6.45%)

1 (8%)

Lefort2
ZMC

1 (3%)

6 (14%)

1 (3.23%)

0 (0%)

1 (3.23%)

4 (9.5210%)

1 (3.23%)

1 (8%)

*Significant at 95% confidence level

with less human contact rather than public transportation involving many people-to-people contact. In particular, there is a statistically significant correlation
between maxillofacial fractures induced by electric kickboards and intracapsular condyle fractures. Although the
electric kickboard is a convenient means of transportation, it must be used with caution when considering
complications that affect the quality of life, such as malocclusion and mouth open restriction due to temporomandibular joint ankylosis after intracapsular condyle
fracture.
This study has several limitations. First, it was limited
to patients with maxillofacial trauma with occlusal instability. In the future studies, patients with trauma that
are maintaining occlusal stability, such as nasal bone
fracture and periorbital fracture, should be included.
Second, this study is limited to the early stage of
COVID-19, that is, before the social changes caused by
government restriction were completely settled. In future studies, data from 2021 when social changes due to
COVID-19 are settled should be included.

Conclusion
After the outbreak of COVID-19, as the number of
monthly COVID-19 confirmed cases increases, the number of monthly fracture patients tends to decrease. Also,
the number of monthly oral and maxillofacial fractures
and sports-related oral and maxillofacial fractures significantly decreased and the number of alcohol-related
fractures significantly increased.
The COVID-19 pandemic has been around the world
since early 2020 and countries are making various efforts
to prevent the continuous spread of the infection. In
South Korea, efforts were made to prevent the spread of
infection, such as bans on gatherings of more than five
people, bans on business after 9 p.m., non-face-to-face
classes, and encouragement to frequently wear masks

and wash hands. Even under these circumstances, the
pandemic has lasted for a long time. Therefore, identifying the characteristics of maxillofacial trauma patients
can be a good lead to prevent the fracture incidence and
appropriately manage the patients with maxillofacial
trauma in this COVID-19 era.
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