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Abstract: Introduction: During the unprecedented COVID-19 lockdowns, road traffic was limited, and a change in the traumatic
emergency admission pattern was anticipated. We conducted the current systematic review and meta-analysis to assess
the impact of the COVID-19 pandemic on hospital admissions due to road traffic crashes. Methods: This systematic re-
view and meta-analysis was conducted based on the Joanna Briggs Institute (JBI) instructions. The following databases
were searched: PubMed, ISI Web of Knowledge, Scopus, ProQuest, and the Cochrane Library. Two independent re-
viewers screened articles based on the inclusion criteria for the review and assessed the methodological quality of the
included studies using an appropriate appraisal checklist, introduced by the JBI, based on the study type. The meta-
analysis was performed using Comprehensive meta-analysis (CMA) software. Considering the heterogeneity among
studies, a random effect model was adopted to estimate the pooled effect with 95% confidence interval (CI) for binary
outcomes. Results: A total of 13 studies were included in this systematic review, and all of them were considered for
meta-analysis. According to the meta-analysis, differences in hospital admission rates during the COVID-19 pandemic
and one year before this pandemic were statistically significant [RR: 0.685 CI 95% (0.578 -0.813) p<0.00001]. The het-
erogeneity assessment of the included studies in the meta-analysis showed high heterogeneity (I2=78%, p<0.00001).
Conclusion: The results of this systematic review showed that the COVID-19 pandemic dramatically reduced the num-
ber of hospital admissions related to road traffic crashes because of both quarantines and lifestyle changes. Health
policymakers and top health managers might use the results of this systematic review in similar contexts in the future.
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1. Introduction

The world has been coping with the multi-dimensional con-

sequences of the 2019 Coronavirus disease (COVID-19) pan-

demic for more than 3 years. Emerging infectious diseases

caused by new pathogens appear regularly and their fre-

quency and deadliness are increasing (1). COVID-19 was

highly contagious in nature, and when it first emerged, it

spread rapidly throughout the world, causing a pandemic

and challenging global health (2).
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With the rapid and wide expansion of COVID-19, health-

care systems became overwhelmed and had to change their

functioning patterns. There was an unprecedented rate of

COVID-19 patients admitted to emergency departments and

special care units, worsening the prior overcrowded situation

of hospitals (3, 4). To adapt to the new situation, elective

surgeries were postponed, and more hospital beds were al-

located to corona patients (5).

Various measures were undertaken to slow the spread of

the virus and decrease its contamination rate. Obligatory

use of masks, maintaining social distancing, follow-up mea-

sures for COVID-19 patients, and vaccination were in place

in many countries. In addition, public places such as clubs,

churches, schools, and universities were closed, and lock-

downs were enforced (3, 6). Because of the lockdowns, road

traffic was limited, and a change in the traumatic emergency

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0).
Downloaded from: https://journals.sbmu.ac.ir/aaem/index.php/AAEM/index



N. Kabiri et al. 2

admission pattern was anticipated afterward (7, 8).

There was a 40 percent decrease in traumatic admissions and

a 60 percent decrease in sports and traffic trauma admis-

sions in a study, while domestic violence increased by 17 per-

cent during the pandemic (9). In Nishant Goyal’s study, the

number of patients with head trauma decreased significantly,

while the severity of trauma was higher (10). Hampton et

al. demonstrated that trauma patients with orthopedic in-

juries decreased, but traumas leading to hand nerve injuries

were higher during the pandemic (11). In addition, a signif-

icant decrease in road traffic trauma, especially trauma due

to alcohol drinking, head trauma, and fractures, was demon-

strated in a study conducted in southern India (12). In con-

trast, Min Ho Lee’s study in China found no significant de-

crease in traffic crashes during the pandemic (13).

Traffic trauma is a major cause of death and places a con-

siderable burden on both victims and healthcare systems.

Understanding traffic traumas and their admission patterns

during lockdowns such as the COVID-19 pandemic would

help health policymakers and top managers better reallocate

medical resources during similar contexts.

There are contrasting findings in the primary studies regard-

ing traffic trauma emergency admissions during the COVID-

19 pandemic. A meta-analysis could resolve this issue, but

this has not been done previously. Before conducting this

systematic review, we searched the PROSPERO (International

Prospective Register of Systematic Reviews), the Cochrane Li-

brary, and MEDLINE for published or ongoing meta-analyses

in this field, there weren’t any related systematic reviews and

meta-analyses with the same eligibility criteria for this re-

view. Therefore, we conducted the current systematic review

and meta-analysis to assess the impact of the COVID-19 pan-

demic on hospital admissions due to road traffic crashes.

2. Methods

2.1. Study design and setting

This systematic review and meta-analysis was conducted to

evaluate the impact of the COVID-19 pandemic on hospital

admissions due to road traffic crashes. We adhered to the JBI

manual for evidence synthesis in conducting this systematic

review (14). In this systematic review, we included studies

with adult participants over 16 years old, who had a crash

with one type of vehicle or as a pedestrian during the COVID-

19 pandemic and were admitted to the hospital.

This review was limited to studies published in English. Since

the emergence of COVID-19 occurred in December 2019,

the search strategy was limited to studies published between

December 2019 and January 13, 2023. Quantitative origi-

nal studies with any design, including but not limited to co-

hort, case-control, and cross-sectional were included. We ex-

cluded articles based on the following criteria: studies con-

sidering children’s crashes, studies that did not compare the

number of crashes before COVID-19 lockdowns and during

the lockdowns, non-English-language studies, non-original

articles, and reviews.

2.2. PECO framework of study

• Participants: Studies with adult participants over 16 years

old who had a crash with one type of vehicle or as a pedes-

trian and were admitted to the hospital.

• Exposure: The COVID-19 pandemic was considered an ex-

posure in this systematic review.

• Comparison: Studies that reported hospital admissions due

to road traffic crashes one year before COVID-19 began were

considered for comparison.

• Outcome: The rate of hospital admission was considered an

outcome in this review.

2.3. Search strategy

The search strategy aimed to consider only published stud-

ies. A preliminary limited search of MEDLINE was under-

taken to develop a search strategy. The main keywords for the

search, based on the research question, were traffic accident,

traffic collision, traffic crash, traffic injury, traffic wound,

traffic traumas, road traffic, hospital admission, COVID-19,

2019-nCoV, coronavirus, 2019-CoV, SARS-nCoV-2, and SARS-

CoV-2. Based on the main identified keywords, both free

text and controlled vocabularies were searched across the in-

cluded databases. The reference list of all the included stud-

ies was screened for any additional research. We searched the

electronic databases PubMed, ISI Web of Knowledge, Sco-

pus, ProQuest, and the Cochrane Library (from December 29,

2019 and January 13, 2023). The full search strategy for each

database is indicated in supplementary file 1.

2.4. Study selection

After collecting and uploading all the identified citations into

Endnote X8 software, we removed duplicates. Two indepen-

dent reviewers screened the titles and abstracts based on the

inclusion criteria for the review. The studies that met the in-

clusion criteria were retrieved in full and assessed in detail.

2.5. Assessment of methodological quality

Two independent reviewers (NK, AA) assessed the method-

ological quality of the included studies using an appropriate

appraisal checklist, introduced by the JBI, based on the study

(15). Any disagreements between the reviewers were resolved

through discussion; when there was confusion, a third re-

viewer (HS) independently appraised the paper. Papers with

a score of 70% and above were regarded as having a low risk

of bias. This definition was based on consensus between the

authors, who acknowledged that any such cutoffs are arbi-

trary. No studies were excluded based on quality.
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2.6. Data extraction

Two independent reviewers (NK, AA) extracted data from the

included articles using the standardized data extraction tool

from JBI (14). Based on this tool, the extracted data included

study citation, country, study design, number of participants,

number of admissions due to road crash trauma before and

during the lockdown, and overall results. Any disagreement

among the reviewers was resolved through discussion.

2.7. Data analysis

Studies with sufficient data to examine the number of admis-

sions due to road crash trauma before and during COVID-

19 were included in the meta-analysis. The statistical anal-

ysis was performed using the comprehensive meta-analysis

(CMA) software.

Considering the heterogeneity among studies, a random ef-

fect model was adopted to estimate the pooled effect with

95% confidence interval (CI) for binary outcomes. The I2

statistic and Cochran Q test were used to assess statistical

heterogeneity. To identify and assess sources of heterogene-

ity, we planned priori subgroup analyses to assess road traf-

fic crashes based on the geographical context. To investigate

publication bias, we used a funnel plot and Egger’s test.

3. Results

3.1. Study inclusion

The initial search of databases yielded 1225 potentially rel-

evant articles. A total of 512 articles were recognized and

removed as duplicates. Of the 713 records screened, 650

were excluded after reviewing titles and abstracts. Another 50

were excluded at the full-text review stage due to no access

to full text (n=14), non-English full text (n=16), no trauma-

related admission (n=18), and modeling study (n=2). Finally,

as shown in the Preferred Reporting Items for Systematic Re-

views and Meta-Analyses (PRISMA) 2020 flow diagram in Fig-

ure 1, a total of 13 studies were included in this systematic

review, and all of them were considered for meta-analysis.

3.2. The main characteristics of the included
studies

Among the 13 articles included in this systematic review, five

were published in 2020 (15-19), and eight were published

in 2021 (20-27). The design of most of the included studies

were cohort (15, 16, 18-25, 27). The other two studies had

cross-sectional (17) and quasi-experimental (26) designs. Of

the 13 included studies, three were conducted in Italy (15,

16, 21). The remaining 10 studies were conducted in Aus-

tralia (17), USA (18), Spain (19), Japan (20), Turkey (22), New

Zealand (23), France (24), Austria (25), Puerto Rico (26), and

UK (27). In the 13 studies, the number of total participants

before COVID-19 was 23815, and the number of participants

during the COVID-19 pandemic was 11464. The main char-

acteristics of the included studies are shown in Table 1.

3.3. Quality assessments

The thirteen included studies were critically appraised using

JBI checklists, based on the study design. According to the re-

sults of this apprisal, the only quasi-experimental study (26)

qualified as good quality for inclusion in the analysis, which

was also true for the only cross-sectional included study (17).

The quality of these studies involved the least biases. The re-

sults of the quality assessment are indicated in Table 2.

3.4. Results of meta-analysis

All 13 included studies were meta-analyzed to determine the

effect of the COVID-19 pandemic on the ED admission rates

in hospitals compared with the admission rates during the

non-COVID period. According to the meta-analysis, the dif-

ference in the admission rates due to road traffic crashes was

statistically significant during the COVID-19 pandemic when

compared to pre-COVID-19 era [RR: 0.685 CI 95% (0.578 -

0.813) p<0.00001] (figure 2). In addition, the pooled hospi-

tal admission rates due to the road traffic crashes before and

during the COVID-19 pandemic were [admission rate: 0.192

CI 95% (0.076 - 0.408) p=0.008] and [admission rate: 0.121 CI

95% (0.055 - 0.245) p<0.00001], respectively. The heterogene-

ity assessment of the included studies in the meta-analysis

showed high heterogeneity (I2=78%, p<0.00001). Further-

more, the included studies were assessed regarding publica-

tion bias, which showed high dispersion in the distribution

of retrieved studies presented in a funnel plot (figure 3).

4. Discussion

The current systematic review was conducted to determine

differences in trauma admission rates before and during the

COVID-19 period. The meta-analysis of the studies demon-

strated a significant decrease in the trauma admission rate

during the COVID-19 period. Due to the COVID-19 lock-

downs, it was anticipated that more people would stay at

home and would probably use vehicles less often. Follow-

ing the COVID-19 lockdowns, people were forced to stay in-

side or they preferred to stay in their homes to decrease the

chance of virus contamination. Public places such as schools

and shopping centers were also closed, which decreased the

use of vehicles (28).

In Lin’s study, lockdowns decreased the amount of road traf-

fic, which correlated with a decrease in new COVID-19 cases

along with social distancing policies (29). In China, it was

also demonstrated that government-enforced laws could de-

crease public transportation even to zero on the streets (30).

In another study carried out in Florida, it was also shown
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that there was a 47.5% decrease in road traffic crashes dur-

ing the COVID-19 period, but the rate was not the same in

urban and rural areas (31). Applying social distancing and

quarantine policies led to a reduction in road traffic crashes,

which reduced patients’ admission to hospital emergency

departments. This can also be attributed to the reorganiza-

tion of hospital activities and the focus of care on COVID-19

patients, the reduction of hospital manpower due to illness

and infection, and the reluctance of people to receive hospi-

tal care. Furthermore, there is a possibility that because of

the fear of virus contamination, some minor traffic incident

victims did not attend hospitals and preferred to stay home.

Moreover, some studies have even reported a decrease in the

number of patients who needed immediate medical care at-

tending hospitals.

Considering the effect of the COVID-19 period and sub-

sequent lockdowns on road traffic crashes, a decrease in

trauma cases related to road traffic crashes attending hos-

pitals was probable. According to Ghafil et al.’s study, blunt

trauma resulting from road traffic crashes decreased from

22.7% to 21.6% of total trauma patients during lockdowns

(5). Kamine et al. investigated trauma and traffic trauma

patients’ attendance during the COVID-19 period. In their

study, it was reported that trauma patient attendance de-

creased by 45.1%, while traffic trauma patients had an 80.5%

decrease (32). Moreover, a decrease from 64.8% of the cases

to 62.2% was demonstrated in traffic head trauma patients’

attendance during lockdowns (33). In the conditions of a cri-

sis, such as the COVID-19, it seems that it is necessary to ap-

ply the policy of reducing the admission of elective patients

and assigning hospital beds to patients with COVID-19 infec-

tion.

In contrast to the results of our study, which indicated a de-

crease in traffic trauma admissions during the COVID-19 pe-

riod, some studies did not report the same pattern. One

study demonstrated that despite the lockdowns’ effect on

traffic, people used bicycles for transportation. As a result,

bicycle traffic trauma showed a marked increase during that

period (34). A retrospective study reported a decrease in traf-

fic trauma patients during the COVID-19 lockdown period

compared to similar periods in previous years, but the results

were also not significant. It is possible that, despite using cars

less often and having fewer minor traffic incidents, people

did not change their careless driving habits, and the major

cycle and car crashes remained considerable (35). It seems

that after lifting some of the travel restrictions with reduction

in the number of new COVID-19 cases, the world witnessed

an increase in the number of trips and, unfortunately, an in-

crease in the number of traffic crashes and traumas. Also,

the policy of traffic restrictions can be considered as one of

the psychological impacts of the pandemic in society. Pat-

terns of hospital admissions due to road traffic crashes dif-

fer during the pandemic because of both quarantines and

lifestyle changes. Health policymakers and top health man-

agers might use the results of this study in similar contexts in

the future.

5. Limitations

This study had some limitations. First, few studies were avail-

able for inclusion. At the time of performing this review, the

topic of COVID-19 was novel and most studies might have

been under review or in the pre-publishing process. How-

ever, we adopted a systematic search strategy to identify all

related studies, and this review, to our knowledge, is the first

meta-analysis of the effect of COVID-19 on hospital admis-

sion due to road crashes. Another limitation of this review

was that most of the included studies were of low quality,

as this study was conducted during the COVID-19 pandemic

and most of the studies of this era were of low quality.

Due to this limitation, we decided not to exclude studies of

low quality and provide their results in the final tables and

meta-analysis. Another limitation was the lack of subgroup

analysis for the geographical sites. It would be better to sub-

group studies with a broad geographic scope, to get a more

comprehensive understanding of the effect of COVID-19 on

hospital admissions; however, this was an inescapable prob-

lem given the small number of published studies in this field

at the time. One of the limitations of the study was excluding

non-English studies due to the lack of expertise in translating

other languages. Since the beginning of the pandemic was in

China, probably we have missed some related Chinese stud-

ies.

6. Conclusion

The results of this systematic review showed that the COVID-

19 pandemic dramatically reduced the number of hospital

admissions related to road traffic crashes. Providing train-

ing and public awareness about driving accidents and driv-

ing risks, especially in special conditions such as the COVID-

19 era, can help increase drivers’ awareness and safe driving

behaviors.
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Figure 1: Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram of study.
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Figure 2: Forest plot of comparison of hospital admissions due to road traffic crashes during COVID-19 period versus non-COVID-19 period.

CI: confidence interval.

Figure 3: The funnel plot assessing publication bias.
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Table 1: Main characteristics of included studies

Author
(year)
Country

Setting Type of
study

Age in
2019

Age in
2020

Gender in
2019

Gender
in 2020

Lockdown
period

Sample
size in
2019

Sample
size in
2020

Time
frame
(month)*

Number
of admis-
sions in
2019**

Number
of ad-
missions
during
COVID-
19**

Bekki
(2021)
Japan

Kyushu Cen-
tral Hospital

Cohort 67.5±
0.5

69.7±
0.5

716
women
and 566
men

705
women
and 482
men

1282 1187 8 in
2019
8 in
2020

40 34

Dolci
(2020)
Italy

Trauma cen-
ters

Cohort 51 57.5 6588
women
and 6154
men

2894
women
and 1952
men

10 March
to 3 May
2020

12743 4848 2 in
2019
2 in
2020

245 50

Giudici
(2021) Italy,
Lombardi

Regional level
1 or 2 trauma
center

Cohort 43 48 77 women
and 248
men

83 women
and 262
men

325 345 1.5 in
2019
3 in
2020

196 125

Gumina
(2020) Italy,
Lombardy

Not stated Cohort 8 March
to 8 April
2020

133 47 1 in
2019
1 in
2020

20 6

Jacob
(2020)
Australia,
Cydny

Level 1 adult
major
trauma centre

Cross-
sectional

1 March
to 30 April
2020

126 97 1 in
2019
1 in
2020

58 33

Kalem
(2021)
Turkey

University
Hospital, De-
partment of
Orthopedics
and Trauma-
tology

Cohort 56.4 54.6 323
women
and 385
men

159
women
and 202
men

21 March
to 1 June
2020

708 361 3 in
2019
3 in
2020

24 6

Leichtle
(2020) USA

Level 1 trauma
center

Cohort 47 46 260
women

66 women 1 March
to 30 April
2020

501 322 1 in
2019
1 in
2020

350 94

McGuinness
(2021) New
Zealand

Not stated Cohort 41 49 163 123 3 in
2019
3 in
2020

59 37

Moyer
(2021)
France

15 regional
trauma cen-
ters

Cohort 41.5 43.2 17 March
to 10 May
2020

628 361 4 in
2019
4 in
2020

348 133

Nia (2021)
Austria

Trauma emer-
gency de-
partment of a
level 1 trauma
cente

r Cohort 42.88 ±
27.31

45.19 ±
26.87

13 women
and 37
men

13 women
and 30
men

50 43 1 in
2019
1 in
2020

13 6

Nunez
(2020)
Spain,
Barcelona

Tertiary
trauma centre

Cohort 54.6 57.5 1194
women
and 967
men

1300
women
and 1195
men

14 March
to 2 April
2020

2161 2495 1 in
2019
1 in
2020

92 102

Ruiz-
Medina
(2021)
Puerto Rico

Tertiary in-
stitution for
polytrauma
patients

Quasi-
experimental

42.8 ±
20.0

49.9 ±
21.7

216
women
and 762
men

27 women
and 122
men

15 March
to 15 June
2020

978 150 3 in
2019
3 in
2020

360 50

Sinha
(2021) UK

Tertiary neu-
rosurgical
centre

Cohort 23 March
to 22 April
2020

197 132 1 in
2019
1 in
2020

18 9

* Time frame that the number of admissions happened. ** Number of admissions due to traffic accident during the time frame of study.
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