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ABSTRACT

INTRODUCTION. During the lockdown of the COVID-19 pandemic in Denmark in March 2020, the trauma Accidents and
Emergency (A&E) Department of Odense University Hospital, Denmark, experienced a marked decline in visits. We had the
impression that the decline in visits for non-severe injuries was larger than that for severe injuries.

METHODS. We analysed the incident rate ratio (IRR) between the first month of the lockdown with the IRR recorded in the
month leading up to the lockdown. We then compared this IRR with the IRR for the equivalent periods of 2019. The outcomes
were: diagnoses (or diagnosis groups), activity during injury (ADI), mechanisms of injury, age group and gender. Secondarily,
certain specific diagnoses (or diagnosis groups) were analysed by ADI and mechanism of injury.

RESULTS. We observed a significant reduction by 30.6% of all hand injuries in 2020. The non-severe injuries had a significant
IRR reduction of 58.7% and the severe injuries a reduction of 15.3%, which was non-significant. The IRR in 2020 was
significantly lower in 2020 for the age groups: 0-14, 15-17 and 25-49 years. The relative reduction in IRR was markedly larger
for men (40.8%) than for women (22.3%), although this difference was not significant.

CONCLUSION. We observed a greater reduction in non-severe injuries than in severe injuries compared with 2019. Further
studies are needed to fully examine the cause of this phenomenon. The reduction may be caused, in part, by a more
restrictive attitude towards seeking medical help at a trauma A&E during the first COVID-19 lockdown.

FUNDING. none

TRIAL REGISTRATION. not relevant.

.

In early 2020, most of the world, including Denmark, was struck by the first wave of the COVID-19 pandemic. To
reduce the transmission rate of COVID-19, an unprecedented emergency lockdown was issued on 13 March 2020
in Denmark. The Danish lockdown restrictions included closing all public and private educational facilities,
schools, day-care facilities and publicly accessible cultural institutions. Furthermore, working from home was
made mandatory for non-essential public employees and working at home (where possible) was also introduced
for privately employed people. Additionally, access to public transportation was restricted to ensure social-
distancing measures; bars, restaurants, large in-doors shopping facilities and non-healthcare-related services,
e.g. hairdressers, were temporarily closed and a ban was introduced on public gatherings exceeding ten people
[1].
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During this period, the Accidents and Emergency Department (A&E) at Odense University Hospital (OUH),
Odense, Denmark, maintained regular staff and capacity. The staff noticed a marked drop in visits after the
lockdown was imposed. The impression of the staff was; A) that there was a reduction in the number of injury-
related visits at the A&E during the COVID-19 lockdown and B) that a higher proportion of these visits were due
to severe injuries (than before the lockdown). A significantly reduced number of visits caused by non-traumatic
conditions was reported, such as chronic obstructive pulmonary disease (COPD) exacerbations and urinary tract
infections during the first COVID-19 lockdown of 2020 [2].

To examine if this experienced proportional shift in injury severity at our A&E was true, we chose hand injuries
to study: 1) Was there an actual decrease in the number of injuries? And 2) were a larger proportion of these
injuries severe?

Thus, the aim of this study was to examine the impact of the COVID-19 lockdown on hand injury-related visits in
the A&E at the OUH during the first wave of the COVID-19 pandemic in 2020.

METHODS

This study is a retrospective register study based on A&E data from the Accident Analysis Group (AAG),
Department of Orthopaedic Surgery, OUH (in Danish language: Ulykkes Analyse Gruppen). The AAG collects
data from all trauma A&E visits at the OUH, which has a service area accounting for approx. 5% of the Danish
population (~ 290,000 people) and receives approx. 50,000 visits annually [3]. Mechanism of injury, activity
during injury (ADI) and location of the injury incident were recorded by the secretary staff upon entry
registration. Diagnoses were recorded by the treating medical staff. Diagnoses were coded in accordance with
the tenth version of the International Classification of Diseases (ICD-10). The A&E of the OUH meets the UK
criteria for a “Major Trauma Centre”.

We chose hand injuries as a proxy for several reasons: 1) to allow for presentation of more detailed data
regarding the types of injury, 2) the distinction between severe and non-severe injuries was deemed less
complicated within this group, 3) hand injuries account for a large proportion of all injuries at the A&E of the
OUH (25-30%) with a wide distribution of mechanisms of injury, ADI, age and gender [4].

The COVID-19 lockdown period was defined as the period from 12 March 2020 to 8 April 2020. The period prior to
the lockdown was defined as the period from 13 February 2020 to 11 March 2020. Two equivalent periods from
2019 (from 14 February 14 to 13 March and from 14 March to 13 April 13) were defined as control periods. The
slight discrepancies in dates were introduced to account for differences in the number of weekend days in each
period and for the leap year. Hand injuries were defined as diagnoses (principal and secondary) coded DS6- and
DS525, DS525A, -B and -C. Certain diagnoses were grouped, by prevalence or clinical relevance, to make the data
more presentable. Contusions, sprains and superficial lesions were defined as “non-severe injuries”. All other
diagnoses were defined as “severe injuries”. For each period, we also included the total of all injuries (DS
diagnosis codes).

The data were analysed with Numbers 10 for MacOS Catalina. The statistical calculations were based on the
assumption of a constant patient population throughout all four periods. We calculated incidence rate ratios
(IRRs) before and after the COVID-19 lockdown, covering the corresponding periods of 2019 for: diagnoses (or
diagnosis group), mechanisms of injury, ADI, age-groups and gender. The outcome of this study was the
comparison of IRRs for 2020 and 2019 for the aforementioned parameters. Additionally, changes in IRRs for
injury mechanisms and ADIs were analysed for selected groups. IRR were calculated as follows:

.
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IRR = (n1/~ 290,000 people/4 weeks)/(n2/~ 290,000 people/4 weeks)

n1 = Number of cases, lockdown period (or 2019 control equivalent)

n2 = Number of cases, pre-lockdown period (or 2019 control equivalent)

In our understanding, no relevant changes occurred in the size of the patient population between the four
periods. Statistical significance was defined as non-overlapping of the 95% confidence interval for the compared
IRRs. The data were anonymised. The study was approved by the Board of Scientific Studies of the Department of
Orthopaedic Surgery at the OUH.

Trial registration: not relevant.

RESULTS

This study included 2,706 hand injuries in 2,541 patients out of a total of 8,922 injuries in 7,639 patients. A
statistically significant IRR reduction of 30.6% was recorded for all hand injuries in 2020. The age distribution for
all four periods is shown in Figure 1. The IRR was significantly lower in 2020 for the following age groups: 0-14,
15-17 and 25-49 years. We observed no signs of a statistically significantly lower IRR for ages older than 49 years.
An increase was recorded in IRR for patients older than 75 years; 68.1% of the injuries (all periods total) for this
age group was caused by “Fall or jump of less than 1 m”, with a relative increase in IRR of 159.7% during the
lockdown. Among people older than 75 years, 49.3% of the ADIs (all periods total) occurred while “Staying at
home”. Here, we observed a relative IRR increase in 91.0% during the lockdown.
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A decrease was recorded in the number of visits for men and women, but the relative reduction in IRR was
markedly larger for men (40.8%) than for women (22.3%). The IRR for the following ADIs were markedly further
reduced for men than for women: “Play”, “Sports and Exercise”, “Entertainment” and “Work-related”. We
observed an increase in “do-it-yourself (DIY)-related” injuries solely among men.

Table 1 presents the IRR for hand injury diagnoses in 2019 and 2020. We observed a significant reduction in IRR
for non-severe injuries of 58.7%, and a non-significant reduction of 15.3% for severe injuries. The ADI for the
non-severe injuries was generally similar to the distribution presented for all hand injuries in Table 2.

.
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A 20.8% IRR reduction was recorded for distal radius fractures, and these fractures were mainly caused by “Fall
of less than 1 m”. The vast majority of the distal radius fractures were unspecified, thus limiting further
assessment of these types of injuries.

For fifth metacarpal bone fractures, we observed a relative IRR reduction of 44.2%. Fifth metacarpal fractures
caused by “Impact or direct hit” were reduced by 74.6%. However, the number of fractures of the fifth
metacarpal bone caused by other mechanisms remained largely unaffected.

.

.
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DISCUSSION

In this study, we found a marked reduction in hand injuries during the COVID-19 lockdown with a
disproportionally larger reduction of non-severe injuries than of severe injuries. We also observed a significant
reduction in the number of all injuries recorded during the COVID-19 lockdown. We observed this reduction
despite the fact that no restrictions were imposed on patientsʼ access to medical help at the A&E of the OUH
during the period.

As expected, we observed a very drastic reduction of educational, entertainment- and sports-related injuries
during the first COVID-19 lockdown. Conversely, an increase was observed in injuries related to part-time
activities and DIY projects, albeit the increase was not significant. Similar results have been reported elsewhere
and were explained by people having more spare time to dedicate to such activities during the lockdown [5-7]. A
reduction was recorded in the number of transport-related injuries. This may be explained by fewer travel
activities related to work and leisure activities during the lockdown. Another study reported greater reductions in
all travel-related injuries [8]. It should be noted that while restrictions were placed on public transportation, no
formal restrictions were imposed on free movement and traffic in Denmark.

Interestingly, the amount of “Laceration, stab and bite injuries” generally remained unaffected by the COVID-19
lockdown as shown in Table 3. This may imply that 1) these types of injuries are generally considered severe and
require emergency treatment and 2) these types of injuries were poorly prevented by the lockdown restrictions.

We also observed changes in age and gender demographics during the lockdown. The greatest reduction was
observed among the younger patients, which might be explained by the closure of schools, sports clubs and
other leisure time institutions. The reduction gradually declined with increasing age. This may be explained by
the lockdown restrictions possibly having a more limited impact on the activities among the elderly and that
injuries among the elderly are caused by accidents that were not prevented by the COVID-19 lockdown. In any
case, similar observations have been reported by other authors [7, 8]. If indeed true, the increase in hand injuries
among patients older than 75 years was unexpected. Our data suggest that the injuries occurred while staying at
home, with increases in “familiar” injury mechanisms and ADIs. Possibly social distancing enforced a greater
level of self-reliance among the elderly, which may have led to a higher frequency of accidents.

A markedly larger reduction of male compared to female visitors was recorded. Other authors have reported
similar findings [9]. This was partly caused by a larger reduction in work-related injuries among men than
among women. This might be caused by gender differences in occupations and the effect of the lockdown on
those occupations. We also observed a greater reduction in injuries occurring during “Sports and exercise” and
“Play”. This may be explained by the fact that, in Denmark, men are traditionally more involved in team or club

.
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sports and less in individual sports than women are. Team sports would naturally be affected more by the
lockdown restrictions. Finally, the reduction in “Entertainment”-related injuries may have been caused by a
decrease in night life violence following the closure of bars and clubs. The decrease in fifth metacarpal bone
fractures caused by direct hits seems to support this.

The data for this study could have been increased by extending the observation periods. Restrictions (and
peopleʼs attitude towards them) changed during the course of the lockdown, which might potentially complicate
the interpretation of the results. A multi-centre study would alleviate this, but it is beyond the original size and
scope of this study. A separate study of all injuries at the A&E during the COVID-19 lockdown would also be of
interest, but this was also beyond the scope of the present study.

The decline in the number of visits at our A&E might simply have conferred a subsequent increase in referrals to
the departmentʼs outpatient clinic; merely shifting the burden. An analysis of outpatient referrals and visits in
the months during and after the lockdown, comparing these data with those of the previous year, was, however,
deemed too inaccurate to evaluate this potential outcome properly. Our outpatient clinic observed no immediate
increase in referrals during the initial month of the COVID-19 lockdown. The changes caused by the cessation of
the lockdown occurred gradually. Due to these factors, studying data from the out-patient clinic would require
longer observation periods, which we estimate would impose too great a risk of confounding.

Hampton et al. reported a proportional increase in injuries requiring surgical treatment [5]. This may be
interpreted as similar to our observation of a proportional increase in severe hand injuries. It may be discussed
whether this proportional reduction in non-severe injuries might also have been caused, in part, by patients
being more reluctant towards seeking medical help at hospitals during the COVID-19 pandemic. Such a
behaviour may be due to a fear of contracting COVID-19 or possibly patients wishing not to burden the public
healthcare system in a time of crisis. Other authors have suggested similar theories [5, 9]. Thus, reducing the
amount of visits for non-severe injuries may potentially be possible by encouraging patients to adopt a more
restrictive attitude towards seeking help at a trauma A&E.

Even if the first COVID-19 lockdown actually “improved” the patientsʼ injury triage skills, it remains unknown if
such a phenomenon may be reproduced during other circumstances. It should also be noted that a more
restrictive attitude towards seeking medical help may potentially result in an increased risk of missing severe
injuries. Whereas this risk should not be neglected, it seems reasonable to expect an inverse co-relation between
injury severity and patientʼs inclination towards seeking medical help. However, the data of the present study
are too limited to examine this question adequately.

CONCLUSION

We observed a general reduction in most types of hand injuries at the A&E of the OUH during the first wave of
the COIVD-19 pandemic. Injuries among the elderly, laceration, stab and bite-injuries were unaffected by the
COVID-19 lockdown restrictions. The reduction in non-severe injuries was proportionally larger than that of
severe injuries. This may be caused by several factors. It may have been caused, in part, by a more restrictive
attitude towards visiting the A&E among patients.
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