
1van Aert GJ.J, et al. BMJ Open 2021;11:e045015. doi:10.1136/bmjopen-2020-045015

Open access 

Effect of the COVID-19 pandemic 
during the first lockdown in the 
Netherlands on the number of trauma- 
related admissions, trauma severity and 
treatment: the results of a retrospective 
cohort study in a level 2 trauma centre

Gijs J.J. van Aert    ,1 Lijckle van der Laan,1,2 Leandra J.M. Boonman- de Winter,1,3 
Cornelis A.S. Berende,1 Hans G.W. de Groot,1 Pieter Boele van Hensbroek,1 
Philip M.J. Schormans,1 Michiel B. Winkes,1 Dagmar I. Vos1

To cite: van Aert GJ.J, van 
der Laan L, Boonman- de 
Winter LJ.M, et al.  Effect 
of the COVID-19 pandemic 
during the first lockdown in the 
Netherlands on the number of 
trauma- related admissions, 
trauma severity and treatment: 
the results of a retrospective 
cohort study in a level 2 
trauma centre. BMJ Open 
2021;11:e045015. doi:10.1136/
bmjopen-2020-045015

 ► Prepublication history is 
published online only. To view 
please visit the journal online 
(http:// dx. doi. org/ 10. 1136/ 
bmjopen- 2020- 045015).

Received 28 September 2020
Revised 29 January 2021
Accepted 04 February 2021

1Surgery, Amphia Hospital, 
Breda, The Netherlands
2Cardiovascular science, 
University of Leuven, Leuven, 
Belgium
3Science and Statistics, Amphia 
Hospital, Breda, Netherlands

Correspondence to
Mr Gijs J.J. van Aert;  
 gijsvanaert@ hotmail. com

Original research

© Author(s) (or their 
employer(s)) 2021. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Objectives To determine the impact of the first lockdown 
in the Netherlands’ measures during the COVID-19 
pandemic on the number and type of trauma- related 
injuries presenting to the emergency department (ED).
Design A single- centre retrospective cohort study.
Setting A level 2 trauma centre in Breda, The 
Netherlands.
Participants All patients with trauma seen at the ED 
between 11 March and 10 May 2020 (the first Dutch 
lockdown period) were included in this study. Comparable 
groups were generated for 2019 and 2018.
Main outcome measures Primary outcomes were the 
total number of patients with trauma admitted to the ED 
and the trauma mechanism. Secondary outcomes were 
triage categories, time of ED visit, trauma severity (Injury 
Severity Score (ISS) >12), anatomical region of injury and 
treatment.
Results A total of 4674 patients were included in this 
study. During the first months of the COVID-19 pandemic, 
there was a decrease of 32% in traumatic injuries at 
the ED (n=1182) compared with the previous years 
2019 (n=1717) and 2018 (n=1775) (p<0.001). Sports- 
related injuries decreased most during the lockdown 
(n=164) compared with 2019 (n=386) and 2018 (n=367) 
(p<0.001). We observed more frequent injuries due to 
a fall from standing height (p<0.001) and work- related 
injuries (p<0.05). The mean age was significantly higher 
(mean 48 years vs 42 and 43 years). There was no 
difference in anatomical place of injury or ISS >12. The 
amount of patients admitted for emergency surgery was 
significantly higher (14.6% vs 9.4%; 8.6%, p<0.001). 
Seven patients (0.6%) tested positive for COVID-19.
Conclusions Measures taken in the COVID-19 outbreak 
result in a predictable decrease in the total number of 
patients with trauma, especially sports- related trauma. 
Although the trauma burden on the emergency room 
appears to be lower, more people have been admitted for 
trauma surgery, possibly due to increased throughput in 
the operating theatres.

INTRODUCTION
COVID-19 was first reported in Wuhan, 
China, in December 2019.1 The virus spread 
globally and was declared a pandemic by the 
WHO on 11 March 2020. The COVID-19 
pandemic poses great challenges for health-
care systems all over the world. Restrictive 
measures were taken worldwide to lower the 
infection transmission rate in order to delay 
and lower the height of the epidemic peak, 
and thereby easing the burden on healthcare 
systems. During the early outbreak, the Dutch 
government pursued the following policy 
from 11 March 2020: hygiene advice, social 
distancing (1.5 m), working from home as 
much as possible and closing of all schools, 
universities, sports facilities, hairdressers, 
cultural places, theatres, cafes and restau-
rants. It was also forbidden to visit relatives 
living in a nursing home.

The COVID-19 pandemic, together with 
these restrictive measures, has had an 
immense impact on the way of life in the 
Netherlands, resulting in a social behavioural 

Strengths and limitations of this study

 ► The study covers a large patient population.
 ► The current study is reproducible with clearly de-
fined inclusion criteria.

 ► There are different types of outcome measures 
which give a broad impression of the impact of the 
COVID-19 outbreak.

 ► Limitations accompanying the single- centre, retro-
spective study design.

 ► The study contains only data from the first COVID-19 
outbreak.
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change such as less traffic and less or different sporting 
activities.2 3 Moreover, more people could be reluctant 
to visit their general practitioner or the hospital due to 
fear of being exposed to the coronavirus. These changes 
could fundamentally alter the dynamics of an emergency 
room at the time of a pandemic.

The Amphia Hospital was one of the first hospitals in 
the Netherlands assigned as ‘COVID-19 hospital’ during 
the early stages of the outbreak. Scheduled procedures 
were cancelled and most of the hospital resources were 
restructured for COVID-19 patient- related care. However, 
acute trauma care on the emergency department (ED), 
wards and operation rooms continued. The question 
raised to what extent the lockdown rules resulted in 
a change in the volume of patients with trauma that 
presented to the ED. Previous studies reported a decrease 
of ED visits during early stages of the COVID-19 up to 
71%.4–10 A better understanding of the consequences 
of the COVID-19 pandemic on trauma- related injuries 
might help future prioritisation of hospital resources and 
management of the operation theatre, especially with the 
possibility of additional lockdown periods. The objective 
of this study was to examine the impact of the COVID-19 
pandemic and the lockdown on the epidemiology of 
trauma- related injuries at a level 2 trauma centre in the 
Netherlands.

METHODS
Study design and setting
A single- centre retrospective observational study was 
conducted in the Amphia Hospital, a level 2 trauma 
centre in the south of the Netherlands serving 400 000 
people.

Patients
To examine the impact of COVID-19 on trauma- related 
injuries and ED visits, we included all patients with 
trauma- related injuries, that presented to our ED between 
the time interval from 11 March 2020 (the start of the 
first nationwide restrictive measures; advice to limit the 
number of social contacts and to work from home) until 

10 May 2020 (the first alleviating lockdown measures; 
opening of primary schools). This time interval is referred 
to as ‘the lockdown period’. For comparison, a control 
group was selected using the same time interval for 2019 
and 2018. Patients with injuries secondary to another 
medical problem were excluded, provided that the injury 
did not require surgical intervention (eg, contusion after 
a fall in the event of a stroke or heart attack). Patients and 
the public were not involved in any way in this study.

Outcome measures
Primary endpoints were total number of trauma- related 
admissions to the ED, and differences in trauma mech-
anism during the lockdown period in comparison to the 
same period in the preceding years. Secondary endpoints 
were differences in triage categories, time of ED arrival, 
trauma severity, anatomical region of injury and distribu-
tion of surgical versus non- surgical treatment of injuries. 
Non- scheduled surgical procedures were further speci-
fied in time to surgery and type of surgery.

Covariates
A patient database was generated using ED registra-
tions. Demographic and clinical data were obtained 
from medical records. The collected demographic data 
were gender and age (categorised as infant/toddler 0–3 
years, preschool and grade- schooler 4–12 years, teenager 
13–17 years, adult 18–64 years and senior ≥65 years). 
Other collected variables were the Injury Severity Score 
(ISS) (minor to moderate injury ISS <12, major injury 
ISS >12),11 Emergency Severity Index (table 1),12 time of 
ED visit (table 2) (early morning (00:00–08:00), daytime 
(08:00–16:00), evening (16:00–24:00)), trauma mecha-
nism (table 3), anatomical region of the injury (AIS body 
regions, table 4)13 and treatment. Treatment was catego-
rised into surgical (admission for surgery or scheduled 
for secondary surgery) versus non- surgical (admission for 
observation or outpatient follow- up). The direct surgical 
interventions were categorised on the model of the classi-
fication by Dayananda et al14: minor trauma, major trauma, 
polytrauma, neck of femur (NOF), soft tissue injury and 
paediatrics. High energy traumas (HET) were classified 

Table 1 Emergency Severity Index (ESI) V.4 (Gilboy et al12)

Level Name Description Examples

1 Resuscitation Immediate, life- saving intervention required without delay Cardiac arrest

Massive bleeding

2 Emergent High risk of deterioration or signs of a time- critical problem Cardiac- related chest 
pain, asthma attack

3 Urgent Stable, with multiple types of resources needed to investigate or treat (such 
as laboratory tests plus X- ray imaging)

Abdominal pain

High fever with cough

4 Less urgent Stable, with only one type of resource anticipated (such as only an X- ray, or 
only sutures)

Simple laceration

Pain on urination

5 Non- urgent Stable, with no resources anticipated except oral or topical medications or 
prescriptions

Rash

Prescription refill
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according to the Advanced Trauma Life Support (ATLS) 
guidelines15 (table 5).

We obtained information on COVID-19 status for all 
tested patients. During the first outbreak, COVID-19 
testing was only indicated if patients had a fever and/or 
cough. In general, only a PCR was performed. However, 
if waiting for the results would cause logistic problems, a 
chest CT scan was used for diagnosis. A chest CT scan is 
a reliable diagnostic because of the specific lung image 
in case of a COVID-19 pneumonia.16 COVID- related data 
points were the number of COVID-19 tests performed, 
type of test (PCR: PCR and/or CT- thorax), the amount 
of patients who tested positive for COVID-19 and COVID- 
related mortality.

Data analysis
Statistical analysis was performed with SPSS V.25 (IBM) 
for Mac. We used χ2 tests to assess the group differences in 
proportions for both nominal and ordinal data. All years 
were compared independently. A Bonferroni correction 
was performed for multiple comparisons. An analysis 
of variance test was performed to examine differences 
between years for continuous data. A post hoc analysis was 
performed to express the difference between subgroups 

in p values. CIs and p values were obtained based on a 5% 
significance level and all tests were two- sided.

Patient and public involvement
No patients involved.

RESULTS
According to the hospital database, 1380 patients with 
trauma were seen in the ED between between 11 March 
and 10 May 2020. Of those, 188 patients were excluded as 
these patients had been incorrectly identified in the data-
base. Ten patients were excluded because the injury was 
secondary to another non- surgical cause and the injury 
did not require any intervention, leaving 1182 patients 
suitable for analysis. In the same period in 2019 and 
2018, respectively, 1717 and 1775 patients were included. 
This translates into an overall decrease in trauma- related 
admissions of 32.2% (95% CI 0.24 to 0.27, p<0.001).

Baseline characteristics are displayed in table 2. The 
mean age was significantly higher in 2020 compared with 
that in 2019 and 2018, with fewer adolescents and more 
senior patients presenting to the ED (p<0.001). Gender 
distribution did not differ between the years (p=0.082). 

Table 2 Patient characteristics

2020
N=1182

2019
N=1717

2018
N=1775 P value

Age, mean (range) 48 (0–97)*† 42 (0–99)‡ 43 (0–97)‡ <0.001§

Age categories (%) <0.001§

  Infant (0–3 years) 43 (3.6%) 51 (3.0%) 46 (2.6%) 0.13¶

  Child (4–12 years) 149 (12.6%) 258 (15.8%) 240 (13.5%) 0.16¶

  Adolescent (13–17years) 54 (4.6%)*† 168 (9.8%)‡ 181 (10.2%)‡ <0.001¶

  Adult (18–65 years) 537 (45.4%) 771 (44.9%) 813 (45.8%) 0.97.¶

  Senior (>65) 399 (33.8%)*† 469 (27.3%)‡ 495 (27.9%)‡ <0.001¶

Gender=Female (%) 615 (52.0%) 821 (47.8%) 874 (49.2%) 0.082§

Triage categories (ESI) (%) <0.001§

  1 3 (0.3%) 2 (0.1%) 0.38¶

  2 56 (4.7%) 64 (3.7%) 0.18¶

  3 364 (30.8%)† 604 (35.2%)‡ <0.05¶

  4 752 (63.6%)† 1022 (59.5%)‡ <0.05¶

  5 7 (0.6%)† 25 (1.5%)‡ <0.05**

Time of arrival category (%) <0.05.§

  Morning (00:00–08:00) 63 (5.3%) 128 (7.5%) 122 (6.9%) <0.05¶

  Daytime (08:00–16:00) 634 (53.6%)* 857 (49.9%) 860 (48.5%)‡ <0.05¶

  Evening (16:00–24:00) 485 (41.0%) 732 (42.6%) 793 (44.7%) 0.11¶

ISS >12 = Yes (%) 9 (0.8%) 11 (0.6%) 7 (0.4%) 0.40§

*The observed number of patients differs significantly from 2018.
†The observed number of patients differs significantly from 2019.
‡The observed number of patients differs significantly from 2020.
§χ2 test with Bonferroni correction for categorical variables; analysis of variance analysis for continuous variables.
¶Post hoc analysis, difference between 2020 compared with the overall average.
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In 2020, there were fewer patients triaged in category U3 
and U4 (p<0.05) compared with 2019. A difference in 
triage criteria in 2018 meant that no direct comparison 
could be made. The overall distribution of arrival time 

to the ED was significantly different between the years 
(p<0.05). In 2020, the proportion of patients arriving 
to the ED early in the morning (00:00–08:00) was lower 
and the proportion of patients arriving during daytime 

Table 3 Trauma mechanism

2020
N=1182

2019
N=1717

2018
N=1775 P value*

Trauma mechanism (%) <0.001*

  Fall from standing 424 (35.9%)†‡ 513 (29.9%)§ 505 (28.5%)§ <0.001¶

  Fall from height 29 (2.5%) 45 (2.6%) 33 (1.9%) 0.65¶

  Fall from stairs 63 (5.3%) 80 (4.7%) 78 (4.4%) 0.25¶

  MVA high speed 28 (2.4%) 37 (2.2%) 44 (2.5%) 0.91¶

  MVA moderate speed 6 (0.5%) 11 (0.6%) 10 (0.6%) 0.72¶

  MBA 21 (1.8%) 45 (2.6%) 55 (3.1%) 0.04¶

  Pedestrian vs car 11 (0.9%) 6 (0.3%) 10 (0.6%) 0.06¶

  Cyclist vs car 7 (0.6%) 14 (0.8%) 16 (0.9%) 0.37¶

  Cycle accident 86 (7.3%) 130 (7.6%) 152 (8.6%) 0.39¶

  Sports 164 (13.9%)†‡ 386 (22.5%)§ 367 (20.7%)§ 0.001¶

  Hobby 30 (2.5%) 27 (1.6%) 32 (1.8%) 0.06¶

  Work 60 (5.1%)†‡ 61 (3.6%)§ 54 (3.0%)§ <0.05¶

  Other 243 (20.6%) 352 (20.5%) 408 (23.0%) 0.4¶

  Missing 10 10 11

High speed: >30 km/hour; moderate speed: <30 km/hour.
*χ2 test with Bonferroni correction.
†The observed number of patients differs significantly from 2018.
‡The observed number of patients differs significantly from 2019.
§The observed number of patients differs significantly from 2020.
¶Post hoc analysis, difference between 2020 compared with the overall average.
MBA, motor bike accident; MVA, motor vehicle accident.;

Table 4 Place of injury (AIS regions)

2020
N=1182

2019
N=1717

2018
N=1775 P value

Place of injury (%) <0.001*

  Head 52 (4.4%) 89 (5.2%) 93 (5.2%) 0.56†

  Face 46 (3.9%) 94 (5.5%)‡ 58 (3.3%)§ 0.27†

  Neck 15 (1.3%) 20 (1.2%) 15 (0.8%) 0.50†

  Thorax 32 (2.7%) 43 (2.5%) 63 (3.5%) 0.44†

  Abdomen 5 (0.4%) 11 (0.6%) 11 (0.6%) 0.56†

  Spine 25 (2.1%) 37 (2.2%) 33 (1.9%) 0.42†

  Upper limbs 590 (49.9%)‡ 854 (49.7%) 812 (45.7%)¶ 0.81†

  Lower limbs 361 (30.5%) 485 (28.2%)‡ 588 (33.1%)§ 0.19†

  Unspecified 13 (1.1%)‡ 19 (1.1%)‡ 64 (3.6%)§¶ <0.05†

  Multiple regions 40 (3.4%) 54 (3.1%)‡ 38 (2.1%)§ 0.18†

  Missing 3 10 0

*χ2 test with Bonferroni correction.
†Post hoc analysis, difference between 2020 compared with the overall average.
‡The observed number of patients differs significantly from 2018.
§The observed number of patients differs significantly from 2019.
¶The observed number of patients differs significantly from 2020.
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(08:00–16:00) was higher. The rate of patients with an ISS 
higher than 12 did not differ between the years (p=0.40).

Trauma mechanism
Trauma mechanisms were divided into 13 categories, as 
displayed in table 3. Injuries classified as ‘other’ injury 
were ankle sprains, molested patients, burns and local 
impact injuries like boxers’ fractures. Each year, a fall 
from standing height is the most common type of injury 
seen in our hospital, followed by sports injuries. Although 
there is an absolute decrease of numbers in each cate-
gory, the distribution was significantly different. In 2020, 
there was a significant increase in the percentage fall 
from standing height and work- related injuries. Hobby 
accidents (eg, mechanical chores around the house) 
increased as well, although not significantly. An absolute 
significant decrease was observed in sports- related injury: 
164 patients in the lockdown compared with 386 patients 
in 2019 and 367 patients in 2018 (p<0.001).

Anatomical region of injury
Upper extremity injuries were most common, encom-
passing half of all injuries sustained in 2020. The distribu-
tion of the anatomical place of injury was not significantly 
different in 2020 compared with previous years (table 4).

Treatment
Non- surgical treatment with outpatient follow- up 
decreased during the lockdown (p<0.001). Admission 
for surgical intervention was significantly higher in 2020 
(14.6% vs 9.4% in 2019 and 8.6% in 2018, p<0.001) 
(table 6). There was no significant difference in the 
percentage of people who were operated on the day of 
admission. In 2020, 37.6% of patients were operated on 
the admission day, 50.6% in 2019 and 39.2% in 2018 
(table 5). In 2020, significantly more patients underwent 
minor surgery; 23 patients (8.1%) in 2020 versus 9 (2.5%) 
and 14 patients (7.8%) in 2019 and 2018, respectively. 
In all years, neck of femur surgery was by far the most 
common procedure composing 50.3%–54.9% of opera-
tions (table 7).

COVID-19 status
Between 11 March and 10 May 2020, all patients were 
screened for coughing and/or a fever. Thirty- one patients 
of our study population were tested for COVID-19 
(2.6%). A PCR test was performed as diagnostic in 22 of 
these cases. In nine other cases, both a PCR and a chest 
CT of the thorax were performed. Of all patients tested 
for COVID-19, seven were positive (22.6%). Two patients 

Table 5 Surgery classification based on the example (Dayananda et al14)

Minor trauma Estimated operative duration <45 min Weber B ankle fracture

Major trauma Estimated operative duration >45 min OR Femoral shaft fracture, crush injury

  A strict indication for direct surgery   

Polytrauma Trauma to >1 anatomical regions or ISS >15 Femoral fracture combined with a pneumothorax

NOF Neck of femur fracture Medial collum fracture

Soft tissue trauma Isolated soft tissue injury Laceration with tendon injury

Paediatrics Age <16 Supracondylar humeral fracture in a 10 year old

ISS, Injury Severity Score; NOF, neck of femur .

Table 6 Treatment

2020
N=1182

2019
N=1717

2018
N=1775 P value

Treatment (%) <0.001*

Surgically

  Admission for direct surgery 173 (14.6%)†‡ 162 (9.4%)§ 153 (8.6%)§ <0.001¶

  Scheduled surgery 77 (6.5%) 116 (6.8%) 107 (6.1%) 0.84¶

Non- surgically

  Admission for observation 61 (5.2%) 71 (4.1%) 84 (4.7%). 0.27¶

  Outpatient follow- up 871 (73.7%)†‡ 1368 (79.6%)§ 1431 (80.6%)§ <0.001¶

*χ2 test with Bonferroni correction.
†Post hoc analysis, difference between 2020 compared with the overall average.
‡The observed number of patients differs significantly from 2018.
§The observed number of patients differs significantly from 2019.
¶The observed number of patients differs significantly from 2020.
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(0.2%) died due to complications of their COVID-19 
infection.

DISCUSSION
The results of our study demonstrate that the COVID-19 
pandemic and the first lockdown measures taken by the 
Dutch government had a significant effect on trauma- 
related injuries presented at the ED of our hospital. 
During the early outbreak, there was an overall decrease in 
traumatic injuries (32.2%) with fewer sports- related inju-
ries. This decrease also applied to the absolute number of 
patients with injury after a fall from standing height, but 
the proportion was significantly higher compared with 
previous years. Remarkable is the increase of patients 
with trauma that needed to be admitted for acute surgery.

The restrictive measures due to the COVID-19 pandemic 
can explain the decrease of trauma- related ED admis-
sions. For example, less traffic led to a reduction of the 
number of car and motorcycle accidents. There were less 
organised sports activities (eg, soccer) and people were 
advised to stay at home as much as possible. Furthermore, 
a change in behaviour could contribute to the decrease 
in patients with trauma, for instance, fear of exposure 
to COVID-19 might make people more reluctant to visit 
the hospital. Moreover, patients may not want to visit the 
hospital to prevent an excessive burden on healthcare 
professionals who would be busy treating patients with 
COVID-19. We do not expect that there is a direct causal 
relation between a COVID-19 infection and the decrease 
of the number of patients with trauma since only 7 out of 
the 31 tested patients were positive for coronavirus. This 
decrease in trauma cases presenting to the ED is in line 

with known literature, percentages varied between 33% 
and 71% reduction, citing the same arguments.4–10 16–20

An absolute decrease of trauma- related ED admis-
sions in every age category was seen; however, a signifi-
cant shift was observed towards elderly people (age >65) 
being admitted with traumatic injuries. This is remark-
able since especially senior people were advised to stay 
home as much as possible because of their vulnerability 
of being infected by the COVID-19 virus. A possible expla-
nation can be that the COVID-19 measures may have had 
more beneficial effects on the amount of traumatic inju-
ries among children, adolescents and adults compared 
with senior people. Activities such as school, sports and 
work were all affected by the measures taken, whereas, 
on average, senior citizens experienced less change in 
their daily activity. Another possible explanation for 
the relative increase in the number of senior patients 
is less attendance for the elderly by their families and 
nurse staff, increasing the risk of falling. This conclusion 
cannot be drawn from the data of this study and more 
research would be justified to investigate the controversy 
of contact- reducing measures in the elderly.

With regard to the triage categories, the number of 
patients with high urgency levels on arrival (U1 and U2) 
nearly remained the same compared with that in 2019 
and 2018. Only the number of low urgency level patients 
(U3 and U4) decreased during the lockdown period. A 
study conducted by Zagra et al showed similar results with 
a decrease of 65% in the low urgency level patients.21 This 
again can be explained by a decrease due to a reduction 
in daily (sport) activities, normally responsible for a large 
part of injuries seen in the ED.

Table 7 Admission for surgery

2020
N=173

2019
N=162

2018
N=153 P value

Time to operation 0.112*

  0 day 65 (37.6%) 82 (50.6%) 60 (39.2%) 0.06†

  1–2 days 91 (52.6%) 67 (41.4%) 79 (51.6%) 0.31†

  3–4 days 11 (6.4%) 7 (4.3%) 6 (3.9%) 0.31†

  6 or more days 5 (2.9%) 1 (0.6%) 2 (1.3%) 0.12†

Operation type 0.318*

  Minor trauma 23 (8.1%)‡ 9 (2.5%)§ 14 (7.8%) 0.03†

  Major trauma 26 (21.4%) 24 (17.9%) 23 (16.3%) 0.98†

  Polytrauma 10 (4.6%) 9 (5.6%) 4 (2.6%) 0.41†

  NOF 87 (50.3%) 87 (53.7%) 84 (54.9%) 0.40†

  Soft tissue trauma 10 (5.8%) 6 (3.7%) 7 (4.6%) 0.41†

  Paediatrics 17 (9.8%) 27 (16.7%) 21 (13.7%) 0.09†

*χ2 test with Bonferroni correction.
†Post hoc analysis, difference between 2020 compared with the overall average.
‡The observed number of patients differs significantly from 2019.
§The observed number of patients differs significantly from 2020.
¶The observed number of patients differs significantly from 2018.
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Our results showed an increased rate of traumatic 
injury after a fall from standing height and an increased 
ratio of elderly patients with trauma admitted to our 
hospital. Similar results were seen in previous litera-
ture.8 9 22 However, the increase of the percentage in the 
number of falls could also be the result of a decrease in 
the distribution elsewhere, such as the reduced number of 
sports injuries. The drop in sports- related injuries seems 
an obvious result of the restrictive COVID-19 measures 
as popular Dutch sports such as soccer or hockey were 
cancelled. Individual sport injuries (eg, skateboarding, 
inline skating and running) increased, however, with no 
significant impact. Finally, the rate of work- related acci-
dents was significantly higher in 2020, probably for the 
same reason as the increase in the elderly. We hypothe-
sise that most people, who were able to work from home 
during the lockdown, are people with office jobs, normally 
having a low injury risk on sustaining injury. People with 
high- risk occupations on the other hand (eg, transpor-
tation professionals, construction workers or agricultural 
workers) were allowed to work during the lockdown.

It is a striking finding that despite the overall decrease 
in the number of patients with trauma and no change in 
urgency level on arrival, more patients had been admitted 
for surgery. This difference is mainly due to an increased 
number of minor trauma, requiring surgery lasting less than 
45 min and injuries that do not require immediate surgery. 
As expected, the total number of surgeries (admission 
for surgery and scheduled surgery combined) decreased 
compared with previous years. We suspect that the increase 
in patients admitted for surgery is due to an increase in oper-
ating capacity as a result of the cancellation of scheduled 
surgery. We suspect that the increased operating capacity was 
also due to a sufficient capacity on the trauma wards because 
the number of days until surgery was similar between years. 
Just a larger operating capacity would likely have translated in 
more operations performed on the day of admission.

This trend towards trauma- related surgery was also found 
in the literature.8 22 23 On the other hand, an Italian study 
conducted by Benazzo et al10 found a decrease in the number 
of trauma operations (15%–20%). The authors of this study 
stated that this decrease could be due to a reduced propen-
sity for surgery to relieve the burden on the hospital. An 
explanation for the difference between our results is that the 
capacity in our clinic was still sufficient, which did not change 
the indication for surgical intervention. However, the ques-
tion remains why the total number of surgeries (admission 
for surgery and scheduled surgery combined) in 2020 has 
remained equal to previous years despite the decrease in the 
total number of injuries.

The strengths of this study are the large patient groups 
included over the entire first lockdown period and the appli-
cability to hospitals around the world. The limitations are 
the retrospective single- centre cohort setting, in which the 
researchers were dependent on data obtained from medical 
records. This research was conducted in a level 2 trauma 
centre, making the results less generalisable for level 1 or 
level 3 trauma centres. Literature for comparison was mainly 

made in level 1 trauma centres and therefore it is a less reli-
able comparison. Since this study only contains data from the 
first 2 months of the COVID-19 outbreak, further research 
is needed to assess the long- term impact of the COVID-19 
pandemic on trauma- related injuries and its impact on the 
hospital setting.

CONCLUSION
This study shows a decrease of more than 32% in the total 
number of patients with trauma in the ED during the first 
COVID-19 lockdown period in the Netherlands, mainly due 
to a drop in sports- related injuries and less patients with 
minor injuries. The majority of the remaining patients with 
trauma were elderly people sustaining a fall from standing 
height. The number of patients with high urgency levels on 
arrival (U1 and U2) remained the same. Controversially, the 
number of injury- related admissions for surgery increased in 
2020. This was mainly due to an increase in the number of 
minor injuries requiring surgery. Further research is needed 
to assess the long- term impact of the COVID-19 pandemic on 
trauma- related injuries and its impact on hospital function-
ality and resources.
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