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The impact of COVID-19 on trauma patients
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Abstract
BACKGROUND

COVID-19 is a major and costly public health emergency.

AIM
This study aimed to investigate the impact of China’s lockdown policies during the

COVID-19 outbreak on the level I trauma center of a tertiary comprehensive hospital of
Traditional Chinese Medicine (TCM).

METHODS

A retrospective study was conducted. All patients admitted to our trauma center
during a lockdown in 2020 and the same period in 2019 were enrolled. We collected
data on demographics, daily visits, injury type, injury mechanism, injury severity score

(ISS), and patient management for comparative analysis.

RESULTS




The total number of patients in the trauma center of our hospital decreased by
50.38% during the COVID-19 Lockdown in 2020 compared to the same period in 2019.
The average number of trauma visits per day in 2019 was 47.94, compared to 23.79 in
2020. Comparing the patients” demographic data, loss of employment was the most
predominate characteristic in 2020 compared to 2019, while there was no significant
difference in gender, age, and marital status between both periods. During the
lockdown period, the proportion of traffic accident-related injuries, injuries due to falls
greater than 1.5 m, and mechanical injuries decreased significantly, whereas the
proportion of injuries caused by falls less than 1.5 m, cuts, assault, bites, and suicidal
tendencies and other injuries increased relatively. In addition, the proportion of patients
with minor injuries increased and serious injuries decreased during the lockdown. The
hospitalization rate increased significantly, and there was no significant difference in

emergency surgery and death rates.

CONCLUSION

The lockdown policies during the COVID-19 outbreak significantly altered the
number and mechanism of traumatic events in our hospital, which can be monitored
regularly. Our results suggest that mandatory public health prevention and control
measures by the government can reduce the incidence of traumatic events and the
severity of traumatic injuries. Increased due to factors such as family injury and
penetrating injury, emergency surgery and death rates remain high, and hospitalization
rates have increased significantly. Therefore, our trauma center still needs to be fully
staffed. Finally, from the perspective of the injury mechanism, indoor trauma is a major
risk during a lockdown, and it is particularly important to develop prevention
strategies for such trauma to reduce the medical burden of the next catastrophic

epidemic.
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Core Tip: First of all, during the COVID-19 pandemic, the incidence of traumatic events
in our city has been greatly reduced thanks to effective government control. In addition
, from the perspective of injury mechanism, indoor trauma is a major risk during
lockdown periods; therefore, it is particularly important to develop prevention
strategies for such trauma to reduce the medical burden of the next catastrophic

epidemic.

INTRODUCTION
COVID-19 was first detected in Wuhan, China [!l, which spread rapidly worldwide

and emerged as a pandemic 23, posing a major threat to the health of all populations
[4]. The Chinese government adopted a series of unprecedented restrictions to contain
the COVID-19 pandemic, including community lockdown, transportation restrictions,
work cessation, school closures, home quarantine, and bans on all types of social
activities. Guangdong province initiated a level I special major public health emergency
response from January 23 to February 24, 2020, which marked the official start of a total
lockdown. During this period, many major hospitals globally showed an overall
decrease in the number of patients admitted and the admission rates for unrelated
COVID-19 infections [5-6], as well as corresponding changes in trauma patterns and
mechanisms [7-10]. It is unknown whether these lockdown policies reduced the
demand on the health care system and the occurrence of trauma injuries. As a result, we
conducted a study to investigate the impact of the lockdown policies on the level I

trauma center of a tertiary comprehensive hospital of traditional Chinese

medicine (TCM).




It should be noted that our hospital did not admit any COVID-19 patients during this
period. Therefore, we believe that this study objectively presents accurate evidence of

traumatic illness unrelated to COVID-19 because the impact of visits attrition due to

COVID-19 patients was excluded.

MATERIALS AND METHODS

Data collection

We conducted a retrospective study of all trauma patients admitted to the trauma
center of a tertiary comprehensive Hospital of TCM. This is a comprehensive tertiary
hospital located in the center of Foshan City, Guangdong Province, and it is famous for
its orthopedics department. Its comprehensive strength has been ranked first among
TCM hospitals in prefecture-level cities for many years in China, and the trauma center
of the emergency department is particularly prominent. This study enrolled all patients
who visited an emergency trauma center from January 23 to February 24 in 2019 and
2020. All data were obtained from the Electronic Registration Database of Trauma
Institutions in the emergency department of our hospital. There were 1,582 cases in 2019
and only 785 cases in 2020. The study was approved by the Institutional Review Board
of our hospital, and the need for informed consent was waived.

We collected data on demographics, daily visits, injury type, injury mechanism,
injury severity score (ISS), and patient management. Demographic characteristics
included gender, age, occupation, and marital status. The injury type was defined to
include blunt, penetrating, burns, and others. The injury mechanisms were divided into
the following categories: (1) traffic accident-related, including motor vehicle collisions,
motorcycle collisions, and other pedestrian accidents; (2) falls greater than or less than
1.5 m; (3) machine-related; (4) cuts; (5) assault; (6) bites, including bee stings and animal
and snake bites; (7) suicidal tendencies; and (8) reasons other than those mentioned
above. The severity of the injury was set according to the international ISS scoring

standard. Patient management included emergency surgery, hospitalization, leave




granted, death, and others. We obtained complete data for all patients, and no one was

excluded from the analysis.

Statistical method o

Categorical data were described s number (percentage) and compared using Chi-
squared and Fisher’s Exact test, as appropriate. Continuous variables wa'e expressed as
mean (standard deviation, SD) and compared using the t-test of two groups. p < 0.05

was considered statistically significant. SPSS version 22.0 was used for statistical

analysis.

RESULTS

Table 1 Demographic comparison of patients

2019 2020
N = 1582 (%) N =785 (%) p

Age, mean (SD)

34.01 (22.13)
32.84 (23.57)

0.236

Age groups, n (%)
<18

396 (25.03%)

195 (24.84%)
0.920




18-45
712 (45.01%)
348 (44.33%)
0.756

46-60
237 (14.98%)
107 (13.63%)
0.380

> 60

237 (14.98%)
135 (17.20%)
0.163
Gender, n (%)
Male

1052 (66.50%)
505 (64.33%)
0.296

Female
530 (33.50%)
280 (35.67%)

Occupation, n (%)
Employed

345 (21.81%)

143 (18.22%)




0.042*

Unemployed
759 (47.98%)
377 (48.02%)
0.982

Not recorded

478 (30.21%)

265 (33.76%)

0.080

Marital status, n (%)
Married

554 (35.02%)

282 (35.92%)

0.665

Unmarried
727 (45.95%)
368 (46.88%)
0.671

Minor
301(19.03%)
135 (17.20%)
0.280
Note: *p <0.05, indicating the statistical difference.
As shown in Table 1, our hospital enrolled a total of 2,367 trauma patients in both

phases, none of whom had been diagnosed with COVID-19. There were 1,582 trauma




cases in 2019 and only 785 in 2020, indicating a 50.38% overall decline in trauma cases in
2020 compared to the same period in 2019. Besides the significant difference in
employment status in the occupational classification between 2020 and 2019 (21.81%
and 18.22%, p= 0.042), there was no significant difference in the remaining
demographic characteristics (p > 0.05).

Fig. 1. Line chart of the daily number of patients

=

As shown in Figure 1, the data were combined into the total number of cases over 3
days. During the lockdown phase in 2020, the daily intake of trauma patients in our
hospital was less than that in 2019, with an average of 47.94 trauma patient visits per
day in 2019, compared to 23.79 in 2020.

Fig. 2. Comparison of injury types

As shown in Figure 2, there was not significant difference in injury type, including
blunt injury (74.02% vs. 72.10%, p = 0.320), penetrating injury (21.18% vs. 23.31%, p =




0.237), burns (1.52% vs. 1.66%, p= 0.797), and others (3.29% vs. 2.93%, p = 0.641),
between 2020 and 2019 periods, and the injury type may have no relationship with the
government blockade policy in 2020 (all p > 0.05).

Table 2 Comparison of injury mechanisms

2019 2020

N=1582 (%) N =785(%) p

Traffic accident-related
391 (24.72%)

161 (20.51%)

0.023*

Fall - greater than 1.5 m
154 (9.73%)

53 (6.75%)

0.016*

Fall - less than 1.5 m
238 (15.04%)

144 (18.34%)

0.040*

Machine-related

349 (22.06%)

142 (18.09%)

0.025*

Cut

171 (10.81%)




117 (14.90%)
0.004*
Assault

36 (2.28%)
29 (3.69%)
0.047*

Bites

36 (2.28%)
25 (3.18%)
0.189
Suicidal tendencies
24 (1.52%)
13 (1.66%)
0.797

Other

183 (11.57%)
101 (12.87%)
0.360

Note: *p <0.05, indicating the statistical difference.

As shown in Table 2, the number of all injury mechanisms decreased in 2020
compared with 2019, but their proportions varied in the same period. The proportion of
traffic accident-related injury (20.51% vs. 24.72%, p = 0.023), fall (> 1.5 m) injury (6.75%
vs. 9.73%, p= 0.016), and mechanical injury (18.09% vs. 22.06%, P = 0.025) showed a
significant decreasing trend from 2019 to 2020. However, the proportion of fall (< 1.5
m) (18.34% vs. 15.04%, p = 0.040), cut (14.90% vs. 10.81%, p = 0.004), assault (3.69% vs.
2.28%,p= 0.047), bites (3.18% vs. 2.28%,p= 0.189), suicidal tendencies (1.66% vs.
1.52%,p= 0.797), and other injury mechanisms (12.87% vs. 11.57%, p= 0.360) all

increased. Among them, there was a significant difference in fall (< 1.5 m), cut, and




assault (p < 0.05), but there was no significant difference in the other three injury

mechanisms (p > 0.05).

Table 3 Comparison of patient’s ISS score

ISS

Mean (SD)

9.87 (8.31%)

9.15(7.11)
0.038*

<15

1236 (78.13%)

643 (81.91%)
0.032*

15-25

303 (19.15%)

131 (16.69%)
0.145

>25

43 (2.72%)

11 (1.40%)
0.043*

2019 2020

N =1582 (%) N =785 (%) p

Note: *p < 0.05, indicating the statistical difference.

Regarding the assessment of trauma severity (shown in Table 3), the overall mean

ISS level in 2020 was lower than that in 2019, and the difference was statistically




significant (p < 0.05). Further division of ISS according to degree showed that the

proportion of patients with ISS score < 15 (81.91% vs. 78.13%, p = 0.032) in 2020 was

significantly higher than that of 2019, while the proportion of patients with ISS score >

25 (1.40% vs. 2.72%, p = 0.043) was significantly higher in 2019 compared with 2020.

There was no difference in the proportion of patients with ISS score between 15 and 25

(p > 0.05).

Table 4 Comparison of patient’s management

Management

Emergency surgery
532 (33.63%)
291 (37.07%)
0.098
Hospitalization
193 (12.20%)
145 (18.47%)
<0.001*
Leave granted
801 (50.63%)
324 (41.27%)
<0.001*
Death
6 (0.38%)
2 (0.25%)
0.908

2019 2020

N = 1582 (%) N =785 (%) p




Other
50 (3.16%)
23 (2.93%)

0.760

Note: *p < 0.05, indicating the statistical difference. Death, it refers to deaths that
occur in-hospital on arrival at the emergency room.
In terms of disposal methods (shown in Table 4), the rates of emergency
surgery (37.07% vs. 33.63%, p = 0.098) and hospitalization (18.47% vs. 12.20%, p < 0.01)
in 2020 were both higher than those in 2019, but with no statistical difference in the
former (p > 0.05). However, there was a decrease in the proportion of leave granted
(41.27% vs. 50.63%, p < 0.01), death (0.25% vs. 0.38%, p = 0.908), and others (2.93% vs.
3.16%, p = 0.760) in 2020 compared with 2019, with a significant difference only in the

rate of leave granted (p < 0.05).

DISCUSSION

It is well known that trauma places a heavy burden on global healthcare
systems [11]. The COVID-19 pandemic poses an even more serious challenge to trauma
centers, similar to a relentless mass casualty event [12]. In addition, the morbidity and
mortality caused by COVID-19 prompted the government to institute an unprecedented
and severe lockdown policy to control the spread of the virus [13]. Some scholars
reported that the COVID-19 outbreak has increased the pressure of medical care, and
that many facilities have exceeded the original resource capacity load and will be
exhausted [14]. Another study suggested that the burden of trauma during COVID-19
can be reduced by social distancing and the advice to stay at home [15]. Based on the
above findings, it is unclear how these lockdown policies have affected our trauma
center.

Our study showed an overall decline of 50.38% in the number of trauma patients
treated in the trauma center of our hospital during the lockdown period from January

23 to February 24, 2020, compared to the same period in 2019. Both daily and total visits




decreased, which is similar to the results in most countries [16-20]. Young and middle-
aged individuals accounted for the highest proportion of the trauma patients, and the
injuries were observed mainly among males. In addition, we found that the number of
employed patients declined significantly during the COVID-19 outbreak. This may be
due to the disproportionate combined influence of various socioeconomic groups. For
instance, most high-income individuals have transitioned to working at home, while
most unemployed persons may continue to work outside due to economic pressure
[21]. Such employees include taxi drivers, construction workers, teachers, technicians,
and civil servants. However, our study did not make this comparison.

Although the injury typesin these two periods were similar to those in other
studies [22], there was no significant difference after analysis of the results. However,
there are certain rules in the mechanism of injury. We found that the lockdown
period significantly reduced injuries due to traffic accident, falls greater than 1.5 m, and
machine-related injuries, whereas other injury mechanisms such as falls less than 1.5 m,
cuts, and assault increased. The Chinese government’s lockdown policy reduced travel,
construction works, and manufacturing operations, while home quarantine measures
were implemented to limit the spread of the virus. As a result, traffic accidents, high fall
injury, mechanical injury, and others types of injury were greatly reduced. Global
studies have similarly shown a significant decrease in the number of transportation-
related traumas during the COVID-19 pandemic [23-24]. However, the risk of indoor
injury did not decrease [25]. For instance, some studies [26-27] showed that injuries
caused by falling from a height and using tools at home increased during the lockdown
period. The incidence of domestic violence caused by economic pressure, loneliness,
and psychological pressure was also much higher during the COVID-19 pandemic than
before [28-30]. In terms of trauma severity, we observed that the mean ISS score of the
lockdown period was lower than that of the same period in 2019, with the main
significant difference being an increase in the proportion of low scores (< 15) and a
decrease in the proportion of high scores (> 25). This is consistent with the studies of

Andreozzi et al and Qasim et al , considering that factors such as family injury and




penetrating injury increase the proportion of emergency surgery, but the risk of death is
also small due to the small severity of this type of injury [31-32]. The proportions of
emergency surgery and mortality in the two periods were not significantly different.
Nevertheless, the hospital’'s demand for emergency surgery and inpatient wards
remains unchanged B3l This indicates that alockdown period can indeed reduce the
overall severity of injuries, and that mainly minor injuries occur during such periods
[34-35]. Moreover, our study found that hospitalization rates increased significantly
during lockdown periods. Trauma is still an important cause of many hospitalizations
[36].
Limitations and prospects

Our study has some limitations. First, the data were only from the trauma center of
one hospital, and the sample size was small, which did not satisfy the needs of other
regions in China. Second, results of retrospective studies based on electronic medical
records have a certain degree of subjectivity, which may increase the information error.
However, we believe that COVID-19 Lockdown regularly has a negative impact
on humans, and this study certainly adds to existing evidence. It is hoped that we can
conduct a national multi-center study to confirm similar findings and further evaluate
the impact of the Chinese government’s lockdown policy on hospital trauma centers to
provide information and allocate trauma medical resources for the prevention of the

next catastrophic infectious disease.

CONCLUSION

The lockdown policy during the COVID-19 outbreak significantly changed the
number and mechanism of traumatic events in our hospital, which can be
monitored regularly. Mandatory prevention and control measures by the government
can reduce the occurrence and severity of traumatic events and significantly reduce the
incidence of traffic accidents, falling injuries, and machine injuries. However, high rates
of emergency surgery, mortality, and hospitalizations have led to the need for better

staffing of health care personnel. Finally, there is a need to focus on indoor trauma,




which is particularly important in terms of prevention strategies, to reduce the medical

burden of the next catastrophic epidemic.

ARTICLE HIGHLIGHTS

Research background
COVID-19 was spread rapidly worldwide and emerged as a pandemic, posing a major

threat to the health of all populations.

Research motivation

It is unknown whether these lockdown policies reduced the demand on the health care
system and the occurrence of trauma injuries. As a result, we conducted a study to
investigate the impact of the lockdown policies on the level I trauma center of a tertiary

comprehensive hospital of traditional Chinese medicine.

Research objectives

This study aimed to investigate the impact of China’s lockdown policies during the
COVID-19 outbreak on the level I trauma center of a tertiary comprehensive hospital of
Traditional Chinese Medicine (TCM).

Research methods

All patients admitted to our trauma center during a lockdown in 2020 and the same
period in 2019 were enrolled. We collected data on demographics, daily visits, injury
type, injury mechanism, injury severity score (ISS), and patient management for

comparative analysis.

Research results
The total number of patients in the trauma center of our hospital decreased by 50.38 %

during the COVID-19 Lockdown in 2020 compared to the same period in 2019. The

average number of trauma visits per day in 2019 was 47.94, compared to 23.79 in 2020.




Comparing the patients’ demographic data, loss of employment was the most
predominate characteristic in 2020 compared to 2019, while there was no significant
difference in gender, age, and marital status between both periods. During the
lockdown period, the proportion of traffic accident-related injuries, injuries due to falls
greater than 1.5 m, and mechanical injuries decreased significantly, whereas the
proportion of injuries caused by falls less than 1.5 m, cuts, assault, bites, and suicidal
tendencies and other injuries increased relatively. In addition, the proportion of patients
with minor injuries increased and serious injuries decreased during the lockdown. The
hospitalization rate increased significantly, and there was no significant difference in

emergency surgery and death rates.

Research conclusions

The lockdown policies during the COVID-19 outbreak significantly altered the number
and mechanism of traumatic events in our hospital, which can be monitored regularly.
Our results suggest that mandatory public health prevention and control measures by
the government can reduce the incidence of traumatic events and the severity of
traumatic injuries. Increased due to factors such as family injury and penetrating injury,
emergency surgery and death rates remain high, and hospitalization rates have

increased significantly.

Research perspectives

Therefore, our trauma center still needs to be fully staffed. Finally, from the perspective
of the injury mechanism, indoor trauma is a major risk during a lockdown, and it is
particularly important to develop prevention strategies for such trauma to reduce the

medical burden of the next catastrophic epidemic.
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