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Abstract

Background The SARS-CoV-2 pandemic and government-enforced restrictions have impacted medical practices.

Aims The aim of our study was to investigate the impact SARS-CoV-2 and public health restrictions had on trauma presenta-
tions to a regional paediatric emergency service.

Methods We carried out a multisite retrospective longitudinal study of all paediatric ED attendances from 2018 including
13 March to 7 June 2020. This aligned with the initial government-enforced public health phases: delay phase, mitigation
phase and reopening phase 1.

Results There were 7975 total regional attendances during government-enforced restrictions. This represents 17.5% and 15.6%
reductions in site attendances when compared with the two previous years. Regional attendances reduced by 52.5% in 2020 compared
with 2018 and 50.9% compared with 2019. Following an initial reduction in injury attendances at the beginning of the ‘lockdown’
(p = 0.076), the number of injuries consistently grew as weeks progressed (p < 0.05), reaching a peak of 44.6% of all attendances.
As restrictions eased, the most common location where injuries occurred moved to areas outside the home (p < 0.000). There was
a significant change in injury type, final disposition and device-associated injury (p < 0.05). Wheeled recreational devices were
associated with over 20% of all injuries by reopening phase 1.

Conclusions This study reveals that total attendances and total injuries reduced during initial phases of the lockdown. This
was followed by a significant increase in injury presentations, which reached a peak of 44.6% of all attendances. We iden-
tified potential modifiable characteristics of paediatric trauma which can be addressed by future public health strategies.
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Introduction

The severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) pandemic has impacted all areas of mod-
D4 Stephen Gilmartin ern medical practice [1, 2]. On 11 March when the World

gilmartinstephen @ gmail.com Health Organization announced that the outbreak was now
a global pandemic, the Irish government began to enforce
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2 School of Medicine, Women’s and Children’s Health, March, these measures included closure of schools, prohibi-
University College Dublin, Dublin, Ireland tion of large gatherings and the cessation of organised sport-
3 National Children’s Research Centre, Crumlin, Dublin, ing events. These restrictions limited many of the activities
Ireland which carry a high risk of paediatric injury [3, 4].
4 Department of Paediatric Emergency Medicine, Children’s In Ireland a 30% reduction in emergency department (ED)
Health Ireland Tallaght, Dublin, Ireland attendances was observed when compared with the same
> Department of Trauma and Orthopaedics, Children’s Health period in 2019, and similar reductions have been experi-
Ireland, Dublin, Ireland enced internationally [5—7]. Using national health authority
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administration data, a study from Ireland shows a reduction
in the proportion of all patients presenting at ED across all
acuity presentations [8]. This phenomenon extended to pae-
diatric EDs with one Irish study showing a > 50% reduction
in total attendances compared with 2019 [9].

In normal circumstances, a seasonal variation in paediat-
ric injury-related presentations exists [10, 11]. The annual
upsurge in paediatric injuries during the summer months is
largely attributable to good weather conditions and increased
daylight hours, leading to unsupervised outdoor activity for
longer periods. Although the SARS-CoV-2 pandemic is
unprecedented in modern literature, prior studies performed
during the Middle Eastern respiratory syndrome (MERS)
and severe acute respiratory syndrome (SARS) epidemics
[12, 13] show a significant decrease in paediatric emergency
department presentations but an increase in injury rates [13].

Children’s Health Ireland Crumlin (CHI at Crumlin) is
the largest tertiary paediatric hospital in Ireland and, due to
the COVID-19 paediatric service reconfiguration, became
the largest paediatric ED [14]. Like every hospital, the insti-
tution had to implement changes to its emergency depart-
ment footprint and layout and to hospital services in gen-
eral in preparation for a pandemic. The regional approach
is unlike those of other responding hospitals across Europe
as identified by a study investigating the impact of the coro-
navirus (COVID-19) pandemic on children presenting to
emergency departments across Europe [15]. In late March
2020, CHI Crumlin ED had to manage changes in attend-
ance patterns brought about by the temporary closure of
paediatric ED and inpatient services provided by a sister
paediatric hospital with a paediatric emergency department
(PED) (7 km away) which closed to facilitate surging adult
COVID-19 presentations at that site [16].

The aim of our study was to analyse the impact SARS-
CoV-2 and government-enforced restrictions had on injury
presentations to our paediatric ED. The authors hope this
information will inform future strategic steps needed to
better meet the needs of paediatric EDs as the pandemic
continues.

Methods

Setting CHI Crumlin and CHI at Tallaght are a regional
service with a national referral tertiary multi-university-
affiliated institution and secondary paediatric hospital with
on-site paediatric EDs at both sites. The two paediatric EDs
provide the only public sites of regional emergent paediatric
care. This region encompasses at least Wicklow, East Kil-
dare, Dublin West, South City, South and South West with
a population of over 1 million. The combined ED census
was 75,000 patients in 2019. Due to regional COVID-19
service reconfiguration, CHI at Crumlin became the single
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point of access for regional emergent paediatric care on 27
March 2020.

Data and design We carried out a retrospective longitudinal
multisite regional study of ED attendances from 13 March
to 7 June 2020. This period coincided with the delay phase,
mitigation phase and reopening phase 1 of the government’s
public health response (Fig. 1). The mitigation phase was the
period of most stringent restrictions, and reopening phase
1 represents when these restrictions began to ease. We col-
lected attendance data from matched periods in 2019 and
2018 for comparison.

Patients attending with musculoskeletal injuries, wounds,
burns and head injuries were identified through a search of
the electronic patient management system Symphony. Source
data was derived from Symphony®, the national integrated
medical imaging service NIMIS, patient records and prehos-
pital records. Data points included date of birth, days since
injury, location where injury was sustained, major trauma
presentations, sport-related injuries, device-related injuries
and final diagnosis. All records were pseudo-anonymised;
data was stored and analysed using Microsoft Excel®.

Total regional attendances and numbers of injury pres-
entations during matched periods in 2019 and 2018 were
collected for comparison. This included total attendance and
injury attendance figures to our sister PED from 28 March
2018 and 2019. The date 28 March was chosen as our sis-
ter PED closed at midnight on 27 March 2020 as part of
regional COVID-19 service reconfigurations.

Data was expressed as mean and standard deviations for
the quantitative variables and as numbers and percentages
for categorical variables. Descriptive statistical analysis was
performed using the R® statistical computing software.
Mean weekly counts for injury presentations between suc-
cessive phases were compared using the Mann-Whitney U
test. Proportions between successive phases were compared
using the chi-squared test. A quasi-Poisson regression was

= Public Health Delay Mitigation Reopening
Stage Phase Phase Phase 1
13th March 28th March 18th May

= Restrictions

Easing of restrictions:
Travel up to 20km
within own county

Certain shops reopen

Indoor and outdoor Phased return to work

childcare closed businesses close
: Remain 2km from home
gatherings restricted

eased to 5km on 5th of Schools remain closed

In additon to Delay
phase restrictions:
Mandatory school
closures enforced Mandatory work from
home
Basic Social distancing
Non essential

= Covid-19 [ Confirmed cases: 90

Confirmed cases:2,415 Confirmed cases 24,200
Burden COVID Deaths: 1

COVID Deaths: 36 COVID Deaths: 1,547

Fig.1 Stages of government public health response
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used to compare week-to-week variation in injury presenta-
tions within phases. Statistical significance was defined as
p < .05.

Institutional ethics approval was sought and obtained
from the Research Ethics Committee at Children’s Health
Ireland Crumlin.

Results
Total attendances

The paediatric ED census was 7975 attendances from 13
March to 7 June 2020. This is compared with 9670 and 9457
attendances over a similar period in 2018 and 2019 respec-
tively. This represents 17.5% and 15.6% reductions in CHI
Crumlin ED census when compared with the two previous
years. With addition of attendance figures from our sister
PED, there was 16,820 combined regional attendances in
2018 and 16,236 in 2019 for the time periods of interest.
This is a 52.5% reduction in regional ED census in 2020
compared with 2018 and a 50.9% reduction compared with
2019.

It is apparent from Fig. 2 that during the delay phase of
government restrictions, there were considerable reductions
in overall attendances. These figures did trend upwards as
phases progressed but never fully recovered.

Injuries
A total of 2864 injury presentations were identified and

reviewed during the study period. In Fig. 3, injury-related
presentations are plotted against the same dates in 2018
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Fig. 3 Total injuries: 2020 vs 2018 and 2019

and 2019. In CHI Crumlin ED, there were 2852 injury-
related presentations in 2018 and 2976 in 2019. Combined
with our sister PED, there were 5849 in 2018 and 5666
in 2019. A Mann-Whitney U test was used to compare
phase-to-phase progression of total injury presentations in
2020. There was a significant increase between the delay
phase and mitigation phase (p = 0.012); a similar rise was
seen when comparing the mitigation phase to reopening
phase (p = 0.016). A quasi-Poisson regression was used
to compare variation from week to week within phases. A
reduction in total injury attendances was seen in the delay
phase, but this was not statistically significant (p = 0.076).
There was a significant increase in total injury presenta-
tions during the mitigation and reopening phases. Of note
in Figs. 2 and 3, the final time period 5-7 June did not
represent a full week. An average daily attendance was
used to estimate total attendances and total injuries for this
period to allow comparison.

Injuries represented 35.91% of all presentations. During
week 1, 18.5% of attendances were injury related and a peak
of 44.6% was seen in week 12. Figure 4 displays how these
figures compare with 2018 and 2019. Injuries represented
29.49% and 31.47% of all attendances in CHI Crumlin ED
during 2018 and 2019 respectively. In combined regional
ED figures from 2018 and 2019, injuries represented 34.7%
of attendances for 2018 and 34.9% for 2019.

A change in location where injuries occurred was noted
as restrictions changed and time progressed as displayed in
Table 1 (p < 0.000). During the delay phase, 80.47% of all
injuries occurred at home either inside or outside. During
the mitigation phase, this had reduced to 75.32%, and dur-
ing reopening phase 1, only 56.20% of injuries occurred
at home. There is an inverse rise in the number of cases
per week in nearly all other major categories as reopening
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Fig.4 Injuries as a percentage of total attendances: 2020 vs 2018 and
2019

occurs. This is in line with the previously observed overall
increase in injury presentations.

Looking at devices involved in injury presentations, a sig-
nificant change in presentation patterns as phases progress
was again observed (p < 0.000). Wheeled non-motorised
vehicles were the most common devices contributing to
injury. This included bicycles, scooters, skateboards and
rollerblades. Trampolines were consistently the second most
common. There was a progressive increase in injuries from
wheeled, non-motorised vehicles as we moved through the
phases with a high of 63.85% of the device-related injuries
and 21.56% of all injuries during reopening phase 1.

The government-enforced restrictions prevented organ-
ised sport participation and included a ban on large outdoor
gatherings. As a result, injuries occurring during sport did
not represent a significant group during any phase. Injuries
attributable to organised sports noted during the mitigation
phase and reopening phase 1 were due to horse riding alone.

In Table 2 we see a significant change in diagnoses
made was observed as phases of restriction progressed
(p < 0.000). Fractures represented 26.51% of injuries during
the delay phase; this figure had risen to 30.51% of injuries
during phase 1 of reopening. A converse reduction in the
proportion of burns, head injuries and fingertip injuries was
also observed. There was no change in major trauma pres-
entations. Major trauma presentations remained < 2% of all
injuries during all phases.

Over 60% of patients were discharged without any
requirement for further follow-up. The orthopaedic service
runs a virtual trauma assessment clinic which manages fol-
low-up for uncomplicated fractures. This involves a multi-
disciplinary team who review the relevant radiographs and
patient notes prior to conducting a telephone call with the
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patient’s carers. This prevents the need for further patient
attendance to hospital. The virtual clinic provided care for
17.67% of injured patients during the delay phase; this fell to
15.49% during the mitigation phase (— 2.18%) and 14.37%
during reopening phase 1 (— 3.3%). There was a correspond-
ing rise in the proportion of patients seen in a ‘face-to-face’
fracture clinic from a low of 6.05% during the delay phase
to 8.02% (+ 1.97%) during the mitigation phase and 11.61%
(+ 5.56%) in reopening phase 1. This change in patient dis-
position as phases progressed was once again found to be
statistically significant (p = 0.03).

Discussion

This study presents the profile of regional trauma presenta-
tions during the initial public health-recommended, govern-
ment-imposed management stages of the current COVID-19
pandemic. Injury presentations surpassed a single depart-
ment’s figures from the previous 2 years by the end of the
delay phase. This was contributed to by the closure of a
sister regional PED. When we look at the total attendances
and injury presentations from our own department and our
sister PED, we see that attendances due to injury remain
significantly reduced compared with the two previous years.
From the 4th week of the delay phase, the percentage of
total presentations represented by injury showed a consistent
upward trend and reached a peak of 44.6% of all presenta-
tions in week 12 of restrictions (week 3 of the reopening
phase). This is an unprecedented figure with almost one
in two attendances related to injury. A similar pattern was
noted during the MERS epidemic [13] when the proportion
of paediatric injury presentations increased while overall
paediatric attendances decreased.

Seasonal variations in paediatric injuries are well docu-
mented [17], and it appears that during government public
health restrictions, this seasonal spike was moved forward
2 months to the start of April. This is despite the Irish gov-
ernment’s public health guidance which imposed domestic
lockdown, closure of playgrounds and cessation of organised
sport. The observed, higher than usual proportion of injuries
which attended the PED was likely significantly contributed
to by the rapid termination of the winter viral season result-
ing from severe restrictions limiting both adults and children
to home.

The largest burden of injury was associated with wheeled
non-motorised vehicles (WNMV). WNMYV represented
nearly two-thirds of all device-related injuries during this
study period and increased greater than fivefold between ini-
tial and reopening phases. The lack of WNMYV usage during
the delay phase when children were restricted to their homes
likely contributed to the smaller number of injury-related
presentations. This is a potentially modifiable cause of
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Table 2 Diagnosis and patient disposition

Delay phase

Mitigation phase

Reopening Phase 1

March 13th-28th

March 28th-May 171

May 18th-June 7th

Total days 15 51 21
Total Attendances 215 1633 1016
Diagnosis* Total % Cases/ Total % Cases/ Total % Cases/ P-Value
Week week week
Fracture 57 26.51(2.22) 26.64(2.65) 443 27.13(2.73) 60.77(15.66) 310 30.51(5.78) 103.33(39.72) <0.00
Soft tissue injury 47 21.86(3.59) 21.96(4.51) 368 22.54(3.76) 50.48(17.02) 243 23.92(2.17) 81.00(28.24)
Head injury 32 14.88(1.63) 14.95(3.21) 255 15.62(1.79) 34.98(12.51) 168 16.54(6.09) 56.00(22.84)
Head injury with wound 28 13.02(2.55) 13.08(3.21) 143 8.76(2.83) 19.62(6.12) 60 5.91(2.15) 20.00(10.68)
Total Head injuries 60 27.91(1.43) 28.04(4.04 398 24.37(1.91) 54.60(8.61) 228  22.44(4.48) 76.00(25.99)
Wound 24 11.16(2.98) 11.21(4.73) 268 16.41(3.61) 36.7612.93 173 17.03(2.48) 57.67(16.19)
Burn 11 5.12(1.50)  5.14(1.53) 53 3.25(1.33)  7.27(2.50) 19 1.87(0.71)  6.33(2.61)
Fingertip Injury 5 2.33(0.35)  2.34(0.58) 37 2.27(0.82)  5.08(1.73) 7 0.69(0.98) 2.33(2.19)
Pulled elbow 8 3.72(0.70)  3.73(1.00) 44 2.69(0.83)  6.04(3.08) 21 2.07(1.29) 7(4.50)
Other 6 2.79(1.70)  2.80(2.00) 34 2.08(1.38) 4.67(2.64) 20 2.07(1.34) 6.66(3.42)
Major Trauma 3 1.40(0.56)  1.40(0.58) 19 1.16(0.39) 2.61(0.69) 7 0.69(1.02)  2.33(2.68) 0.003
Disposition
Discharged 136 63.26(4.62) 63.55(14.22) 1064 65.16(3.39) 145.95(31.23) 634  62.40(3.28) 211.33(66.66) 0.03
Virtual Fracture clinic 38 17.67(4.80) 17.76(3.46) 253 15.49(2,8) 34.71(8.34) 146 14.37(3,3  48.67(19.95)
Fracture clinic 13 6.05(1.64) 6.07(2.89) 131 8.02(1.35) 17.97(8.91) 118  11.61(2.59) 39.33(14.40
Schedule return for 12 5.58(2.51) 5.61(2.31) 65 3.98(1.42) 8.92(4.62) 52 5.12(1.17)  17.33(4.44)
operative management
Outpatient clinic 6 2.79(1.25) 2.34(1.15) 47 2.88(2.02) 4.66(3.60) 20 1.97(1.51) 4.67(4.00)
Admission 10 4.66(1.53) 327231 73 4.47(2.02) 9.47(2.70) 46 4.53(1.41) 14.33(3.16)

*Percentages to not add up to 100% as some patients suffered multiple injuries

injury. Research has shown the positive impact simple inter-
ventions such as helmet use can have on WNMV-associated
injuries [18, 19]. Currently, Ireland has no injury prevention/
safety legislation related to these vehicles. We hypothesise
a reduction in WNMYV injury burden could occur if public
health interventions (e.g. awareness of safety) or legislation
(e.g. mandating safety equipment) addressed modifiable
characteristics of paediatric trauma similar to other juris-
dictions [20].

Another key finding of this study was the significant
change in the location where injuries were sustained
(p < 0.000), as phases progressed. This is expected consider-
ing the public health restriction measures employed. During
the delay phase, 80.47% of all injuries occurred at home.
During the mitigation phase, this reduced to 75.32%, and
it reduced further to 56.2% during reopening phase 1 when
people were once again allowed to gather in groups outside
and playgrounds reopened. These patterns can be attributed
to relaxation of restrictions, but passage of time and ‘restric-
tion fatigue’ may also have been contributing factors.

Interestingly, during the delay phase, most patients with
fractures were suitable for outpatient management via the
virtual fracture clinic and did not require a face-to-face
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fracture clinic visit (17.67% vs 6.05%). As the phases pro-
gressed, more patients required face-to-face fracture clinic
follow-up. During the reopening phase, 11.61% attended a
face-to-face fracture clinic and 14.37% were assessed in the
virtual clinic. This likely reflects an increase in the number
of children experiencing more significant or complex frac-
tures as restrictions eased.

This study has limitations. Firstly, it was conducted as a
retrospective review. Data collection was triangulated from
multiple primary sources of data including electronic infor-
mation systems, ambulance record, triage notes, radiological
ordering systems and hard copy patient records. Our sister
hospital closed its paediatric emergency department on 27
March 2020 due to COVID-19-related capacity requirements
in the co-located adult facility, and we cannot account for
subsequent emergency paediatric care delivered outside the
region. Despite the increase in catchment population, total
attendances remained less than 2018 and 2019 for much of
the study period. This effect should not affect the character-
istics of presenting injuries regionally.

In conclusion, this study has shown that in the early
phases of restrictions, total attendances and total injuries
reduced substantially. This was followed by a significant
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increase in injury presentations, which reached a peak of
44.6% of all presentations. As the restrictions eased, the
most common location of injury occurrence moved outside
the home and a quarter were associated with roads by reo-
pening phase 1. Interestingly, wheeled recreational devices
were associated with over 20% of all injuries by reopen-
ing phase 1 and is an opportunity for future targeted public
health initiatives or legislation to improve child safety/injury
prevention.
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