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Abstract
Accidents are the main cause of injury in children, more than half events happen at home. Aims of this study were to assess if
SARS-CoV-2 lockdown influence emergency department (ED) visits due to children domestic accident (DAs) and to identify
factors associated with hospitalization. This was a multicentre, observational, and retrospective cohort study involving 16
EDs in Italy and enrolling children (3—13 years) receiving a visit in ED during March—June 2019 and March—June 2020. Risk
factors for hospitalization were identified by logistic regression models. In total, 8860 ED visits due to domestic accidents
in children occurred before (4380) and during (4480) lockdown, with a mean incidence of DA of 5.6% in 2019 and 17.9%
in 2020 (p <0.001) (IRR: 3.16; p <0.001). The risk of hospitalization was influenced by the type of occurred accident,
with fourfold higher for poisoning and twofold lower risk for stab-wound ones. In addition, a higher risk was reported for
lockdown period vs 2019 (OR: 1.9; p <0.001), males (OR: 1.4; p<0.001), and it increased with age (OR: 1.1; p <0.001).
Conclusions: The main limitation of this study is the retrospective collection of data, available only for patients who
presented at the hospital. This does highlight possible differences in the total number of incidents that truly occurred. In any
case, the COVID-19 lockdown had a high impact on the frequency of DAs and on hospitalization. A public health campaign
aimed at caregivers would be necessary to minimize possible risks at home.

What is Known:

o [n Italy, domestic accidents are the second leading cause of paediatric mortality after cancer.

o During the first SARS-CoV-2 lockdown in 2020, a sharp decrease in the total number of Emergency Departments visits for all causes was
observed, both in children and in adults.

What is New:

® During the first SARS-CoV-2 lockdown in 2020, domestic accidents involving children increased threefold from the previous year.

o Higher risk of hospitalization was showed in minors accessing during 2020 vs 2019, in males than in females and it increased with advanc-
ing age. Considering the type of injury, a significant higher risk of hospitalization for poisoning was observed.
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Accidents are the main cause of injury and even death or
disability in children. It is estimated that ten million children
are injured victims [1] and 950,000 dies from accidents each
year [2]. Most studies on childhood accidents indicate that
more of half events are related to domestic environment,
mainly due to general negligence of home safety [1].

In Italy, domestic accidents (DAs) are the second leading
cause of paediatric mortality after cancer, accounting for
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more than 20% of all deaths and representing 75% of the
total accidents. Every year, 350,000 children under 14 years
of age receive at least one visit in an emergency department
(ED) due to this type of injuries, with a predominance of
males over females [3]. Even so, only 8% of caregiver living
with children are aware of the risk of home injury [4].

From 2020, the scenario was radically changed due to the
SARS-CoV-2 pandemic. Several reports have shown that the
number of ED visits has decreased worldwide, also in Italy, due
to a reduction of infectious diseases and to the caregivers’ fear
to risk exposure to SARS-CoV-2 in a health-care setting [5].

On the other hand, from March 2020, all schools and
childcare services were closed, with people discouraged
from leaving the home, radically changing time spent in it.

The main aim was to investigate if SARS-CoV-2 lock-
down affects frequency, severity, and type of ED visits
due to DAs occurred in children in a large-scale multicen-
tric study. A secondary aim was to evaluate which factors
resulted associated with hospitalization.

Methods

This was a multicentre, observational, and retrospective
cohort. The Ethics Committee of University of Siena has
confirmed that no ethical approval is required.

Study population

Children aged between 3 and 13 years were included since
this age group was the most affected one by the lockdown
in terms of the difference in staying at home compared to
the previous year.

To obtain a realistic picture of the Italian Country, several
paediatric EDs covering most regions were included in the study.

Data collection

DA was defined as “any event occurring inside the house or in
immediate surroundings of house that resulted in injury” [6].
The lockdown period from 1st March 2020 to 30th June
2020 was compared with the same period in 2019. Whenever
possible, we assessed the total number of visits in ED, among
children between 3 and 13 years of age, regardless of the cause.
Demographic data, injury type, and characteristics
(including trauma, poisoning, stab wound, burns, and pres-
ence of foreign bodies) and patients’ management informa-
tion were retrieved for all patients with a diagnosis of DA
from the ED electronic database of each enrolled hospital.
The intentional or abusive trauma were included, too.
Regarding priority code for accessing the ED visits, some
hospitals use the new Italian system with 5 colours (includ-
ing white, green, blue, orange, and red), but the others use
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the old system with 4 colours (white, green, yellow, red). For
this reason, we decided to merge the blue and green codes of
the new system into the green code of the old system, and we
considered the orange code in the new system as the yellow
in the old one. Here are the features of each colour: white,
non-urgent problem; green, stable condition with no evolu-
tional risk; yellow, risk of impairment of vital functions; red,
interruption or impairment of one or more vital functions.

Statistical analysis

Categorical variables were described as frequency with
percentages, and continuous variables were described as
mean with standard deviation and range (min-max).
Differences in continuous variables were assessed
by Student’s ¢ test or corresponding non-parametric
Mann—Whitney U test based on data distribution. Any rela-
tionship between discrete categorical data was explored by
the chi-square test, or Fisher’s exact test, as appropriate.
Univariate and subsequent multivariate logistic regres-
sion models (adjusted for age and sex of the patients) were
fitted to search for risk factors associated with hospitali-
zation. The multivariate model included as independent
predictor variables only factors with a p value <0.10 at
univariate analysis. Statistical significance was set at 0.05.

Results

Overall, 8860 visits for DA were recorded in 16 EDs, of
which 4380 in 2019 and 4480 in 2020. Considering total ED
visits, among children between 3 and 13 years of age, for all
causes, 69,160 visits occurred in 2019 and 23,556 in 2020
(data available for 12 enrolled EDs), with a mean incidence
of DA of 5.6% (C195%: 5.4-5.8) in 2019 and 17.9% (CI 95%:
17.3-18.4) in 2020 (p <0.001) and an incidence rate ratio
(IRR) of 3.16 (3.02-3.30; p<0.01) (Appendix — Table 4).

Most of patients were males (56% in both periods), with
a mean age of 7.1 years (SD+3.18) in 2019 and 6.9 years
(SD +£3.02) in 2020.

Patients with a high priority code (yellow/red) for ED
visits were significantly reduced from 13% in 2019 to 10%
in 2020 (p=0.001), but the number of patients arriving to
the ED with the ambulance increased (from 6.6% in 2019
t0 9.7% in 2020; p < 0.001).

Other demographics, clinical characteristics, and hos-
pital access info of the sample are presented in Table 1.

No child enrolled in 2020 tested positive for
SARS-CoV-2.

Considering the mechanism of injury, only stab wound
registered a significant change in frequency in 2020, with an
increment from 16.4% in 2019 to 19.2% in 2020 (p=0.001).
In general, trauma/falls were the most frequent, reported in
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Table 1 Characteristics of the sample and hospital access

2019 2020 OR (95% CD); p
Sex — n (%) Females 1919 (43.8%) 1984 (44.3%) Males vs females
Males 2461 (56.2%) 2496 (55.7%)  0-98 (0.90-1.07); 0.65
Age, years — mean + SD 7.1£3.18 6.9+3.02 0.98 (0.97-0.99); 0.001
Citizenship — n (%) Italian 3940 (90.0%) 4143 (93.0%) Italian vs foreign:
Foreign 439 (10.0%) 314 (7.0%) 1.47 (1.26-1.71); <0.001
Time of access — n (%) 12 a.m.—6 am 14 (0.3%) 6(0.1%) Day vs night
6 a.m.~12 p.m 811 (19.4%) 727 (17.0%)  (from 6 a.m. to 6 p.m. vs from 6 p.m. to
12 p.m—~6 p.m 1342 (32.1%) 1683 (39.3%) Lngfil—lsz)y<0001
6 p.m.—12 am 2012 (48.1%) 1865 (43.6%)
Means of transport — n (%) Ambulance 288 (6.6%) 434 (9.7%) Ambulance vs independently/other
Independently/other 4085 (93.3%) 4039 (90.2%) 152 (1.31-1.78); <0.001
COVID-19 test — n (%) Negative 1 (0.0%) 392 (8.8%)  //
Positive 0 (0.0%) 0 (0.0%)
COVID-19 quarantine — n (%) No 4380 (100.0%) 4428 (98.8%)  <0.001
Yes 0 (0.0%) 52 (1.2%)
COVID-19 fiduciary isolation — n (%) No 4380 (100.0%) 4478 (100.0%) //
Yes 0 (0.0%) 2 (0.0%)
Parent/caregiver present during the No 251 (9.8%) 275 (11.7%) 0.81 (0.68-0.97); 0.025
accident — n (%) Yes 2323 (90.2%) 2068 (88.3%)
Priority code — n (%) Not specified 117 2.7%) 43 (1.0%) 1/
White 202 (4.6%) 163 (3.6%)
Green 3507 (80.1%) 3802 (84.9%)
Yellow 542 (12.4%) 451 (10.1%)
Red 12 (0.3%) 21 (0.5%)
Priority code — n (%) White/green 3709 (87.0%) 3965 (89.4%) White/green vs yellow/red
Yellow/red 554 (13.0%) 472 (10.6%) 126 (1.10-1.43); 0.001
Place — n (%) Bathroom 122 (2.8%) 96 (2.1%) 1/
Living room/lounge 25 (0.6%) 42 (0.9%)
Garage/other 39 (0.9%) 50 (1.1%)
Balcony/garden/terrace 229 (5.2%) 567 (12.7%)
Living room/lounge 173 (3.9%) 229 (5.1%)
Storage/attic/cellar 0 (0.0%) 5(0.1%)
Stairs (internal or external) 192 (4.4%) 137 (3.1%)
Kitchen 152 (3.5%) 160 (3.6%)
Hallway/entrance 18 (0.4%) 38 (0.8%)
Bedroom/children’s room 364 (8.3%) 416 (9.3%)
Unknown/not reported 3066 (70.0%) 2740 (61.2%)
Place — n (%) Bedroom/children room 364 (27.7%) 416 (23.9%) Bathroom vs bedroom/children room:
Bathroom 122 (93%) 96 (ki5.5%) 0.69 (0.51-0.93); 0.015 _
Living room/lounge 198 (15.1%) 271 (15.6%) Llr\(/)l(r)li.roonﬂloung vs bedroom/children
Kitchen 152 (11.6%) 160 (9.2%) 1.20 (0.95-1.51); 0.13
Other 478 (36.4%) 797 (45.8%) Kitchen vs bedroom/children room:

0.92 (0.71-1.20); 0.54
Other vs bedroom/children room: 1.46
(1.22-1.75);<0.001

82.5% of cases in 2019 and 81.1% in 2020, followed by stab
wound and foreign object introduction (8.0% in 2019 and

7.6% in 2020) (Fig. 1).

We assessed the age difference based on the pres-
ence/absence of occurrence of a certain mechanism of
injury, and we observed an older age of patients having
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Fig. 1 Distribution of different types of accidents during the two observation periods

a suspected non-accidental trauma (presence vs absent
8.5+3.68 vs 7.0+ 3.10, p<0.001) or a trauma/fall (pres-
ence vs absent 7.1 £3.12 vs 6.6 +3.02, p <0.001). On the
contrary, younger patients have received an ED visit for
stab wound (presence vs absent 6.4 +2.78 vs 7.1 +3.16,
p<0.001), for a foreign object introduction (presence vs
absent 6.3+2.78 vs 7.0+ 3.12, p <0.001) and for poisoning
(presence vs absent: 6.1 +3.34 vs 7.0+3.10, p<0.001).
No difference was observed for burn accidents (p =0.53)
(Appendix — Table 5 and Fig. 2).

Patients in 2020 required more frequently diagnostic
tests, especially limbs X-ray (from 30.9% in 2019 to 38.5%
in 2020, p <0.001), blood sampling (from 4.6% in 2019 to
5.6% in 2020, p =0.026), and surgical therapy (from 13.2%
in 2019 to 20.2% in 2020, p <0.001). In the same way, the
visits requiring a specialist consultation in ED increased
(from 48.2% in 2019 to 57.1% in 2020, p < 0.001), whereas
prescriptions of medical therapy decreased (from 64.1% in
2019 to 61.6% in 2020, p=0.012) (Appendix — Table 6).

Table 2 Outcomes

When evaluating the outcomes, we observed a sharp
increase in the number of hospitalization (from 4.7% in 2019 to
8.4% in 2020, p <0.001) and in the estimated recovery period
(from 5 days in 2019 to 7 days in 2020, p <0.001) (Table 2).

The risk of ED admission with a severe priority code
(yellow/red) was higher when the accident occurred with-
out the presence of a parent or caregiver (OR: 1.87, 95%
CI: 1.48-2.36; p <0.001).

Table 3 reports factors associated to hospitalization.
Higher risk of hospitalization was showed in patients
accessing during 2020 vs 2019 (OR: 1.86, 95% CI:
1.55-2.24; p <0.001), in older patients (OR: 1.07, 95% CI:
1.04-1.10; p<0.001) and in males compared to females
(OR: 1.37;95% CI: 1.14-1.65; p=0.001). Patients arriving
to the ED with the ambulance had a higher risk of hospi-
talization compared to patients who reached the hospital
independently (OR: 6.49, 95% CI: 5.29-7.96; p <0.001).
Considering the type of injury, we observed a signifi-
cant higher risk of hospitalization for poisoning (vs other

2019 2020 p
Resuscitation activity — n (%) No 4374 (99.9%) 4474 (99.9%) 0.98 (0.32-3.03); 0.99
Yes 6 (0.1%) 6 (0.1%)
If performed. where — n Hospital 2 3
Home 3 2
Outcome — n (%) Discharge 3956 (90.4%) 3914 (87.4%) Short-stay observation vs
Short-stay observation 193 (4.4%) 181 (4.0%) discharge:
Hospitalization 205 (4.7%) 375 (8.4%) 0.95 (0.77-1.17); 0.61
Hospitalization vs discharge:
Refusal to be hospitalized 23 (0.5%) 6 (0.1%) 1.85 (1.55-2.20); < 0.001

Hospital stays (days) — mean + SD (range)

Estimated recovery period (days) — median (range)

Refusal to be hospitalized vs
discharge: 0.26 (0.11—
0.65); 0.004

0.98 (0.94-1.01); 0.22
1.04 (1.03-1.04); <0.001

1.1+ 1.44 (1-68)
5 (0-60)

1.1+1.16 (1-59)
7 (0-60)
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Table 3 Factors associated with hospitalization

Univariate

Multivariate

Year (2020 vs 2019)

Age

Sex (males vs females)

Citizen (foreign vs Italian)

Means of transport: ambulance vs independently/other
Suspected non-accidental trauma

Trauma/fall vs other reasons

Stab wound vs other reasons

Burn vs other reasons

Foreign object introduction vs other reasons

Poisoning vs other reasons

1.86 (1.56-2.22); <0.001
1.05 (1.03-1.08); <0.001
1.38 (1.16-1.64); < 0.001
1.19 (0.89-1.58); 0.24
6.72 (5.52-8.18); <0.001
2.05 (1.02-4.15); 0.045
0.65 (0.53-0.79); < 0.001
0.53 (0.41-0.70); < 0.001
1.84 (1.16=2.91); 0.010
1.37 (1.04-1.82); 0.027
4.43 (3.05-6.42); < 0.001

1.86 (1.55-2.24); <0.001
1.07 (1.04-1.10); < 0.001
1.37 (1.14-1.65); 0.001
6.49 (5.29-7.96); < 0.001
1.09 (0.49-2.42); 0.83
0.95 (0.62-1.46); 0.82
0.51 (0.37-0.71); <0.001
1.54 (0.82-2.90); 0.18
1.36 (0.82-2.25); 0.24
3.52 (1.96-6.31); <0.001

reasons, OR: 3.52; 95% CI: 1.96-6.31; p <0.001) and lower
risk in case of stab wound (vs other reasons, OR: 0.51; 95%
CI: 0.37-0.71; p<0.001). In univariate analysis, a relevant
effect of suspected non-accidental trauma on hospitalization
was found (OR 2.05, 95% CI: 1.02-4.15; p=0.045), how-
ever, not confirmed in the subsequent multivariate analysis.

Discussion

To the best of our knowledge, this is the first Italian multi-
centre study that aims to understand the impact of SARS-
CoV-2 lockdown to the ED visits for DA in children.

Despite the sharp decrease in the number of ED visits for
all causes observed in children during the lockdown period,
confirming other Italian literature data [7-21], the num-
ber of visits for DAs remained stable, highlighting higher
odds of paediatric visits for DA in 2020 than 2019. This
increase of risk of DAs during lockdown period confirms
data observed in the previous monocentric/regional stud-
ies conducted in Italy [15-17, 19, 20, 22, 23]. It might be
explained not only with the growing number of hours spent
at home but probably also with the negative psychological
effects of COVID-19 home confinement both in children
and in parents/caregivers [23]. If lockdown on the one hand
concurred to the reduction of total ED visits for the decrease
of infectious diseases in children, on the other, it contributed
to the deterioration of psychological wellbeing due to home
confinement, the lack of personal space, physical activity,
and social interaction, not only for children but also in par-
ents. All these negative effects could bring to a reduction of
child supervision with an increase of accidents [23].

No difference in the frequency of suspected non-accidental
trauma was found between two observation periods; in any
case, this kind of data could be underestimated because cases
collected in ED databases do not allow to correctly estimate
whether children were actual victims of abuse [24].

Regarding the severity of injuries, during 2020, we
observed a reduction in the white code visits compared to
2019, indicating an avoidance of unnecessary visits, prob-
ably due to the fear about contracting the SARS-CoV-2 in
hospitals. During 2020, the number of visits with green code
increased compared to 2019, probably due to COVID-19
prevention measures with reduction of outpatient activities
in most of paediatric hospitals.

A recent study has shown that the increase of hospitaliza-
tion might be explained by change of hospital protocol for
injury treatment at ED. If before SARS-CoV-2 pandemic
many operative procedures could be performed directly
at the ED, during lockdown, patients were hospitalized to
receive the same procedures [23]. However, this change in
patient management was not confirmed by all centres par-
ticipating in this study.

Regarding factors increasing odds of being hospitalized, poi-
soning represented the major risk, although it is responsible for a
very small part of all ED admissions, and principal causes were
drugs and cleaning products. In fact, in younger children, the
ingestion of drugs could be due to the imitation of adult behav-
iours, while for cleaning products, particular attention should be
paid to colourful ones and easy-to-open containers [25].

Conclusions

The present study has a main limitation which should be
mentioned. Data were collected retrospectively and were
only available for patients who presented at the hospital.
This finding shows possible differences in ED accesses
between the two observation periods, but not in the total
number of incidents that truly occurred. Certainly, there may
be an underestimation in the number of milder incidents,
which, during the lockdown, may have been handled at home
and not in hospital. In addition, we have to consider that this
is a retrospective study and, as such, we could not retrieve
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missing data. The analysis of factors associated with hospi-
talization was limited to variables collected in the medical
records. It would be interesting to investigate the cases of
suspected non-accidental incidents, an analysis that we will
reserve for a new project.

In any case, our study confirms, at national level, that
SARS-CoV-2 lockdown had a high impact on paediatric ED
visits for DA, and on hospitalization too. In fact, although

the diffusion of SARS-CoV-2, it seems to have a negative
impact on the risk of DA.

Regarding risk of injuries at home and, in particular, poi-
soning, a public health campaign aimed at caregivers would
be necessary to minimize possible risks at home.

the home confinement was a successful strategy to prevent Appendix
Fig. 2 .Age of patients by type 16 mean + SD
of accident
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Type of accident
Table 4 Incidence rate of domestic injuries out of total number of accesses
Incidence rate (95%CI) IRR (95%CI) p
2019 2020
Azienda Ospedaliera 0.036 (0.031-0.044) 0.093 (0.077-0.111) 2.531 (1.963-3.262) <0.001
Universitaria Integrata Verona
IRCCS Burlo Garofolo 0.075 (0.068-0.083) 0.234 (0.212-0.257) 3.118 (2.708-3.591) <0.001
di Trieste
A.O.U. Citta della Salute 0.033 (0.030-0.037) 0.097 (0.088-0.107) 2.935 (2.533-3.402) <0.001
e della Scienza di Torino
ASL 2 Savonese — 0.037 (0.031-0.044) 0.109 (0.085-0.140) 2.961 (2.154-4.039) <0.001
Ospedale San Paolo—Savona
IRCCS Ospedale Pediatrico 0.064 (0.059-0.070) 0.267 (0.251-0.284) 4.167 (3.753-4.630) <0.001
Bambino Gesi—Roma
Ospedale San Carlo — 0.029 (0.024-0.035) 0.069 (0.053-0.088) 2.374 (1.716-3.266) <0.001
Potenza
Meyer—Azienda Ospedaliero Universitaria— 0.056 (0.051-0.060) 0.257 (0.241-0.274) 4.631 (4.177-5.138) <0.001
Firenze

AO Brotzu — Ospedale 0.170 (0.158-0.183) 0.305 (0.275-0.337) 1.791 (1.579-2.030) <0.001
San Michele—Cagliari
Ospedale Sant'Orsola 0.048 (0.042-0.055) 0.081 (0.068-0.096) 1.673 (1.349-2.070) <0.001
di Bologna
AUSL Bologna — 0.030 (0.025-0.035) 0.124 (0.107-0.144) 4.194 (3.370-5.225) <0.001
Ospedale Maggiore
Ospedale Papa 0.028 (0.024-0.034) 0.118 (0.101-0.136) 4.119 (3.286-5.172) <0.001
Giovanni XXIII—Bergamo
Clinica Pediatrica 0.083 (0.075-0.092) 0.198 (0.175-0.222) 2.144 (1.830-2.509) <0.001
Udine — ASUFC*
Total cases 0.056 (0.054-0.058) 0.179 (0.173-0.184) 3.158 (3.022-3.299) <0.001
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Table 5 Age difference (years) Present Absent »
based on the presence/absence
of occurrence of a certain Suspected non-accidental trauma — mean + SD 8.5+3.68 7.0+3.10 <0.001
accident Trauma/fall — mean +SD 71312 6.6+3.02 <0.001
Stab wound — mean+ SD 6.4+2.78 7.1+£3.16 <0.001
Foreign object introduction — mean +SD 6.3+2.78 7.0+3.12 <0.001
Poisoning — mean +SD 6.1+3.34 7.0+3.10 <0.001
Burn — mean +SD 7.1+3.11 7.0+3.10 0.53
Table 6 Diagnostic. te'sts, ' 2019 2020 p
therapies, and specialist advice
Ultrasound — 7 (%) No 4260 (97.3%) 4326 (96.6%) 0.06
Yes 120 2.7%) 154 (3.4%)
CT scan — n (%) No 4287 (97.9%) 4368 (97.5%) 0.24
Yes 93 (2.1%) 112 2.5%)
Chest X-ray — n (%) No 4234 (96.7%) 4344 (97.0%) 0.43
Yes 146 (3.3%) 136 (3.0%)
Abdomen X-ray — n (%) No 4266 (97.4%) 4370 (97.5%) 0.66
Yes 114 2.6%) 110 2.5%)
Limbs X-ray — n (%) No 3027 (69.1%) 2754 (61.5%) <0.001
Yes 1353 (30.9%) 1726 (38.5%)
ECG —n (%) No 4317 (98.6%) 4414 (98.5%) 0.89
Yes 63 (1.4%) 66 (1.5%)
Blood sampling — n (%) No 4180 (95.4%) 4229 (94.4%) 0.026
Yes 200 (4.6%) 251 (5.6%)
Other diagnostic procedure — n (%) No 4059 (92.7%) 4201 (93.8%) 0.035
Yes 321 (7.3%) 278 (6.2%)
Surgical therapy required — n (%) No 3798 (86.8%) 3574 (79.8%) <0.001
Yes 580 (13.2%) 906 (20.2%)
Prescribed medical therapy — n (%) No 1570 (35.9%) 1721 (38.4%) 0.012
Yes 2809 (64.1%) 2758 (61.6%)
Specialist consultation required — n (%) No 2268 (51.8%) 1920 (42.9%) <0.001
Yes 2111 (48.2%) 2558 (57.1%)
Keep Me Safe study group Keep Me Safe study group
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