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Abstract 

Background:  The COVID-19 pandemic and associated public health measures have had a profound impact on 
health systems worldwide. The aim of this study was to assess quantitative and qualitative changes in Pediatric Emer-
gency Department (PED) visits in Sardinia, Italy, during the early period of the COVID-19 pandemic.

Methods:  We retrospectively investigated the number and characteristics of visits to two major Sardinian PEDs, in 
the periods January-June 2020 and January-June 2019.

Results:  From January to June 2020, 8399 PED visits with 1160 hospital admissions (13.8% of PED visits) were regis-
tered, compared with 15,692 PED visits (Δ = -46.5%) and 1819 hospital admissions (11.6% of PED visits) occurring from 
January to June 2019.

Comparing January-June 2020 with January-June 2019, we found differences in the percentage of visits for age 
groups, and significant changes in the proportion of triage codes, with a decrease in green codes (72.1% vs 74.2%, 
respectively) and an increase in white codes (19.0% vs 16.5%, respectively). Moreover, in the period January-June 2020, 
the frequency of skin disorders and acute respiratory disease significantly decreased, while the frequency of trauma, 
acute surgical disease, intoxication, and neuropsychiatric disease significantly increased.

Conclusions:  After the beginning of the Italian lockdown, we observed a marked drop in the number of PED visits, 
an increase in hospital admission rate, and radical changes in the reason for visit.
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Introduction
The emergence of the Severe Acute Respiratory Syn-
drome Coronavirus 2 (SARS-CoV-2), and the resulting 
COVID-19 pandemic, has led to the adoption of extreme 
containment measures in several countries worldwide, 

which have changed daily activities and healthcare 
delivery.

Dong et  al. [1] reported that children can be infected 
by SARS-CoV-2, but clinical manifestations are usually 
less severe than those occurring in adults, as confirmed 
by Italian findings [2]. This could explain the low rate of 
COVID-19-related emergency department (ED) visits in 
children and adolescents.

The number of ED visits has decreased after the begin-
ning of the pandemic worldwide [3, 4]. In the USA, the 
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total number of non-COVID-19 ED visits fell by 42% for 
adults during the early pandemic period when compared 
with the corresponding period of the previous year [3]; 
however, pediatric ED visits declined even more mark-
edly [5].

Italy was the first European country to be hit by the 
pandemic. Italian government implemented strict lock-
down measures from 9 March to 3 May 2020 [6], when 
the absolute number of pediatric ED visits for both 
urgent and non-urgent cases decreased [4, 7], and the 
rates of urgent triage codes and daily hospital admis-
sions increased [7]. Multiple factors have been suggested 
as potential contributors to the sharp decline in pediat-
ric ED visits, including lower incidence of communicable 
diseases and fewer injuries resulting from social distanc-
ing, reduced activity and travel, patients’ fear of contract-
ing COVID-19 in the ED, and the transition to telehealth 
as a substitute for face-to-face healthcare [8]. Moreover, 
data from pediatric providers have shown that approxi-
mately 1 in 3 presentations for emergency medical care 
was perceived as delayed [9].

So far, there are no published data regarding the impact 
of the COVID-19 pandemic and associated restrictions 
on pediatric ED utilization in the Mediterranean island 
of Sardinia.

The aim of the present study was to assess in detail 
quantitative and qualitative changes in pediatric ED vis-
its in Sardinia, during the early period of the COVID-19 
pandemic.

Methods
A retrospective observational study was conducted to 
assess visits of patients aged less than 16 years at the two 
major pediatric EDs in Sardinia, Italy, during the periods 
January-June 2020 and January-June 2019. In particular, 
we included data from the pediatric ED at the University 
Hospital in Sassari and the pediatric ED at the Brotzu 
Hospital in Cagliari, which are located in the northern 
and southern parts of Sardinia island, respectively. Data 
per visit and not for unique patients were collected.

Demographic, epidemiological, and clinical data were 
anonymously abstracted using the software Areas® 
(Engineering Ingegneria Informatica, Rome, Italy). 
ED visits were stratified by age, sex, triage code, out-
come (discharge after ED visit vs hospital admission), 
and main reason for visit. Four age groups were consid-
ered: < 2 years, 2–5 years, 6–11 years, and > 11 years. The 
national four-level category triage system was adopted: 
white (not urgent), green (minor urgency), yellow 
(urgent), and red (emergency). Reasons for ED visits were 
grouped into the following 14 categories: acute respira-
tory disease, gastrointestinal disease, trauma, skin disor-
der, neuropsychiatric disease, fever, pain, cardiac disease, 

acute surgical disease, intoxication, ocular disease, endo-
crine and metabolic disorder, osteoarticular disease, 
miscellaneous.

The data pertaining to ED visits during the first semes-
ter of 2020 were compared with those of the correspond-
ing semester of 2019. Subsequently, the first semester of 
2020 was divided into three two-month periods: Janu-
ary–February (pre-lockdown period), March–April 
(lockdown period), and May–June (immediate post-lock-
down period); these two-month periods were compared 
with the corresponding periods in 2019.

Definitions
Hospital admissions: absolute number of hospital 
admissions.

Hospital admission rate: number of hospital admissions 
per 100 ED visits.

Statistical analysis
Demographic, epidemiological, and clinical characteris-
tics were described with absolute and relative (percent-
ages) frequencies. Qualitative variables were compared 
using the chi-square test. A two-tailed p-value < 0.05 was 
considered statistically significant. All statistical analyses 
were carried out using the STATA software version 17 
(StataCorp LLC, TX).

Results
The total number of ED visits fell from 15,692 during the 
first semester of 2019 to 8,399 during the same semester 
of the year 2020 (-46.5%) (Table 1). The monthly number 
of ED visits dropped from > 2,500 during the pre-lock-
down period to < 1,000 during both the lockdown and the 
immediate post-lockdown period (Fig. 1).

The data pertaining to the first, second and third 
bimesters of 2020, and those of the corresponding peri-
ods of 2019, are shown in Tables  2, 3 and 4. The num-
ber of visits was slightly higher in January–February 2020 
(+ 11.5%). Conversely, a marked drop was observed in 
March–April 2020 when compared to both the pre-lock-
down period (January–February 2020) (-79.0%) (Table 5) 
and March–April 2019 (-78.0%) (Table  3). During the 
immediate post-lockdown, the number of visits was 
lower than that observed both during the pre-lockdown 
period (-73.2%) and during May–June 2019 (-70.5%) 
(Table 4, Fig. 1).

There were no significant differences in gender distri-
bution between the first semester of 2020 and the same 
period of 2019. A higher percentage of visits of children 
aged < 2 years (33.4% vs 28.8%; p < 0.0001) and of those 
aged 6–11 years (26.9% vs 25.7%; p = 0.04) was observed 
during the first semester of 2020 (Table  1). Moreover, 
a lower frequency of visits of children aged 2–5  years 
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(30.8% vs 34.2%; p = 0.02), and a higher percentage of 
visits of children aged > 11 years (8.4% vs 6.6%; p = 0.03) 
were described during the lockdown period in com-
parison with the pre-lockdown period (Table 5). A sig-
nificantly higher percentage of visits of children aged 
6–11 years was observed during the pre-lockdown and 
the immediate post-lockdown periods (Tables 2 and 4).

A lower rate of green (72.1% vs 74.2%; p = 0.0004) and a 
higher rate of white codes (19% vs 16.5%; p < 0.0001) were 
documented during the first semester of 2020 (Table 1). 
A higher frequency of white (20.4% vs 16.1%; p < 0.0001) 
and a lower of both yellow (9.1% vs 10.8%; p = 0.03) and 
green (70.3% vs 72.9%; p = 0.003) codes were observed 
during the pre-lockdown months of 2020 when com-
pared with January–February 2019 (Table  2). Moreover, 
a higher rate of green (76.0% vs 70.3%; p = 0.0001) and 

a lower rate of white codes (15.4% vs 20.4%; p = 0.0001) 
were observed during the lockdown vs the pre-lock-
down period (Table 5). The comparisons of triage codes 
between first and second bimester of 2020 are illustrated 
in Fig. 2.

The absolute number of hospital admissions was lower 
(1,160 vs 1,819; p < 0.0001; Δ:-36.2%), whereas the hos-
pital admission rate was significantly higher (13.8% 
vs 11.6%; p < 0.0001) during the 1st semester of 2020 
(Table 1).

The increased hospital admission rate was more rele-
vant (19.3% vs 11.7%; p < 0.0001) when lockdown months 
were compared with January–February 2020 (Table 5).

A lower proportion of acute respiratory disease (36.4% 
vs 41.1%; p < 0.0001) and skin disorder (6.8% vs 9.7%; 
p < 0.0001), and a higher proportion of trauma (14% 

Table 1  Descriptive analysis of demographic and clinical data: 1st semester 2020 compared to 1st semester 2019

PED Pediatric Emergency Department

n = 24,091 2019 2020 p-value Δ

1° semester
  N. visits to PED, n (%) 15,692 (65.1) 8399 (34.9) - -46.5%

  Males, n (%) 8484 (54.1) 4481 (53.4) 0.30 -47.2%

  Age < 2 years, n (%) 4518 (28.8) 2804 (33.4)  < 0.0001 -37.9%

  Age 2–5 years, n (%) 5983 (38.1) 2747 (32.7)  < 0.0001 -54.1%

  Age 6–11 years, n (%) 4033 (25.7) 2263 (26.9) 0.04 -44.9%

  Age > 11, n (%) 1158 (7.4) 585 (7.0) 0.25 -49.5%

Triage code
  Red, n (%) 36 (0.2) 20 (0.2) 1.00 -44.4%

  Yellow, n (%) 1424 (9.1) 727 (8.7) 0.30 -49.0%

  Green, n (%) 11,646 (74.2) 6059 (72.1) 0.0004 -48.0%

  White, n (%) 2586 (16.5) 1593 (19.0)  < 0.0001 -38.4%

  Discharge home, n (%) 13,873 (88.4) 7239 (86.2)  < 0.0001 -47.8%

  Hospital admission, n (%) 1819 (11.6) 1160 (13.8)  < 0.0001 -36.2%

  Death, n (%) 0 (0.0) 0 (0.0) - -

Reason for PED visit
  Acute respiratory disease 6448 (41.1) 3058 (36.4)  < 0.0001 -52.6%

  Gastrointestinal disease 2598 (16.6) 1336 (15.9) 0.16 -48.6%

  Trauma 1629 (10.4) 1177 (14.0)  < 0.0001 -27.8%

  Skin disorders 1526 (9.7) 575 (6.8)  < 0.0001 -62.3%

  Miscellaneous 621 (4.0) 463 (5.5)  < 0.0001 -25.4%

  Neuropsychiatric disease 650 (4.1) 406 (4.8) 0.01 -37.5%

  Fever 412 (2.6) 224 (2.7) 0.64 -45.6%

  Ocular disease 363 (2.3) 221 (2.6) 0.15 -39.1%

  Endocrine and metabolic disorder 317 (2.0) 172 (2.1) 0.60 -45.7%

  Pain 286 (1.8) 191 (2.3) 0.008 -33.2%

  Cardiac disease 295 (1.9) 153 (1.8) 0.59 -48.1%

  Acute surgical disease 218 (1.4) 185 (2.2)  < 0.0001 -15.1%

  Osteoarticular disease 251 (1.6) 145 (1.7) 0.56 -42.2%

  Intoxication 78 (0.5) 93 (1.1)  < 0.0001 19.2%
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Fig. 1  Temporal trends of number of visits to pediatric ED in the periods January-June 2020 and January-June 2019

Table 2  Descriptive analysis of demographic and clinical data: 1st bimester 2020 compared to 1st bimester 2019

PED Pediatric Emergency Department

n = 10,780
1° bimester (Jan-Feb)

2019 2020 p-value Δ

N. visits to PED, n (%) 5097 (47.3) 5683 (52.7) - 11.5%

Males, n (%) 2679 (52.6) 3027 (53.3) 0.46 13.0%

Age < 2 years, n (%) 1486 (29.2) 1903 (33.5)  < 0.0001 28.1%

Age 2–5 years, n (%) 2019 (39.6) 1946 (34.2)  < 0.0001 -3.6%

Age 6–11 years, n (%) 1172 (23.0) 1462 (25.7) 0.001 24.7%

Age > 11, n (%) 420 (8.2) 372 (6.6) 0.001 -11.4%

Triage code

  Red, n (%) 11 (0.2) 11 (0.2) 1.00 0.0%

  Yellow, n (%) 548 (10.8) 518 (9.1) 0.03 -5.5%

  Green, n (%) 3717 (72.9) 3994 (70.3) 0.003 7.5%

  White, n (%) 821 (16.1) 1160 (20.4)  < 0.0001 41.3%

  Discharge home, n (%) 4441 (87.1) 5017 (88.3) 0.06 13.0%

  Hospital admission, n (%) 656 (12.9) 666 (11.7) 0.06 1.5%

  Death, n (%) 0 (0.0) 0 (0.0) - -

Reason for PED visit

  Acute respiratory disease 2277 (44.7) 2492 (43.9) 0.40 9.44%

  Gastrointestinal disease 871 (17.1) 908 (16.0) 0.12 4.3%

  Trauma 429 (8.4) 599 (10.5) 0.0002 39.6%

  Skin disorders 399 (7.8) 349 (6.1) 0.0004 -12.5%

  Miscellaneous 196 (3.9) 260 (4.6) 0.07 32.7%

  Neuropsychiatric disease 231 (4.5) 247 (4.4) 0.80 6.9%

  Fever 132 (2.6) 138 (2.4) 0.50 4.6%

  Ocular disease 97 (1.9) 127 (2.2) 0.27 30.9%

  Endocrine and metabolic disorder 118 (2.3) 100 (1.8) 0.06 -15.3%

  Pain 82 (1.6) 124 (2.2) 0.02 51.2%

  Cardiac disease 108 (2.1) 109 (1.9) 0.45 0.9%

  Acute surgical disease 69 (1.4) 82 (1.4) 1.00 18.8%

  Osteoarticular disease 69 (1.4) 106 (1.9) 0.04 53.6%

  Intoxication 19 (0.4) 42 (0.7) 0.04 121.1%
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vs 10.4%; p < 0.0001), acute surgical disease (2.2% vs 
1.4%; p < 0.0001), intoxication (1.1% vs 0.5%; p < 0.0001), 
pain (2.3% vs 1.8%; p = 0.008), neuropsychiatric disease 
(4.8% vs 4.1%; p = 0.01) and miscellaneous (5.5% vs 4%; 
p < 0.0001) were recorded during the first semester of 
2020 (Table 1).

During the lockdown, there was an increased rate of 
visits for acute surgical disease, trauma, intoxication, 
endocrine and metabolic disorder, and a significant 
decrease of visits for acute respiratory disease, as com-
pared to March–April 2019 (Table 3, Fig. 3).

Discussion
The COVID-19 pandemic have had a significant impact 
on healthcare systems worldwide.

From March 9th to May 3rd, 2020, the Italian Ministry 
of Health recommended avoiding direct access to the 
ED in case of fever and/or respiratory symptoms, giving 
priority to home care or phone consultation for patients 
with mild or moderate disease [10].

COVID-19 pandemic resulted in a substantial decline 
of pediatric ED visits and hospitalizations. During March 
1–27, 2020, ED visits decreased markedly (∆%: -73 to -88) 
at 5 Italian pediatric EDs when compared with the same 
periods in 2019 and 2018 [4]. Similarly to other Authors 
[7, 11, 12], we observed a marked decrease (∆%: -46.5) 
in the total number of pediatric ED visits during the first 
semester of the year 2020, compared to the same period 
of 2019. The decrease was more relevant when the lock-
down period was compared to both the corresponding 

Table 3  Descriptive analysis of demographic and clinical data: 2nd bimester 2020 compared to 2nd bimester 2019

PED Pediatric Emergency Department

n = 6616 2019 2020 p-value Δ

2° bimester (Mar-Apr)
  No. visits to PED, n (%) 5683 (82.0) 1192 (18.0) - -78.0%

  Males, n (%) 2988 (55.1) 647 (54.3) 0.62 -78.4%

  Age < 2 years, n (%) 1559 (28.7) 402 (33.7) 0.0006 -74.2%

  Age 2–5 years, n (%) 2043 (37.7) 367 (30.8)  < 0.0001 -82.0%

  Age 6–11 years, n (%) 1415 (26.1) 323 (27.1) 0.45 -77.2%

  Age > 11, n (%) 407 (7.5) 100 (8.4) 0.29 -75.4%

Triage code
  Red, n (%) 17 (0.3) 1 (0.1) 0.22 -94.1%

  Yellow, n (%) 496 (9.1) 101 (8.5) 0.51 -79.6%

  Green, n (%) 4075 (75.1) 906 (76.0) 0.51 -77.8%

  White, n (%) 836 (15.4) 184 (15.4) 1.00 -78.0%

  Home discharge, n (%) 4811 (88.7) 962 (80.7)  < 0.0001 -80.0%

  Hospital admission, n (%) 613 (11.3%) 230 (19.3%)  < 0.0001 -62.5%

  Death, n (%) 0 (0.0) 0 (0.0) - -

Reason for PED visit
  Acute respiratory disease 2373 (43.8) 375 (31.5)  < 0.0001 -84.2%

  Gastrointestinal disease 827 (15.3) 166 (13.9) 0.22 -79.9%

  Trauma 518 (9.6) 211 (17.7)  < 0.0001 -59.3%

  Skin disorders 513 (9.5) 57 (4.8)  < 0.0001 -88.9%

  Miscellaneous 251 (4.6) 100 (8.4)  < 0.0001 -60.2%

  Neuropsychiatric disease 215 (4.0) 56 (4.7) 0.27 -74.0%

  Fever 166 (3.1) 38 (3.2) 0.86 -77.1%

  Ocular disease 75 (1.4) 27 (2.3) 0.02 -64.0%

  Endocrine and metabolic disorder 101 (1.9) 39 (3.3) 0.003 -61.4%

  Pain 105 (1.9) 35 (2.9) 0.03 -66.7%

  Cardiac disease 97 (1.8) 15 (1.3) 0.23 -84.5%

  Acute surgical disease 68 (1.3) 42 (3.5)  < 0.0001 -38.2%

  Osteoarticular disease 88 (1.6) 13 (1.1) 0.20 -85.2%

  Intoxication 27 (0.5) 18 (1.5) 0.0001 -33.3%
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time period of 2019 (∆%: -78.0), and to the pre-lockdown 
period (∆%: -79.0).

The lowest number of ED visits in May 2019 might be 
due to the beginning of the warm season, even though, 
after May, there is a slight increase in the number of ED 
visits, consistent with the spread of some viruses (e.g., 
enteroviruses) in this season. Conversely, in the year 
2020, the temporal trend of ED visits showed a marked 
reduction occurring as early as March–April months, 
and a slight and gradual increase during May–June. The 
lowest number of ED visits in April 2020 is consistent 
with the effect of the lockdown measures, which started 
one month before.

At the triage assessment, we did not find an increase 
in urgent triage codes, as previously reported [7, 12, 
13]: the percentage of white codes decreased (15.4% 
vs 20.4%; p < 0.0001) and, unexpectedly, green codes 

increased (76% vs 70.3%; p < 0.0001) during the lockdown 
months when compared to January–February 2020. 
Parents seemed to be not discouraged despite national 
recommendations.

The age of patient ED visits was found to change during 
the study periods. A higher percentage of visits in chil-
dren aged < 2 years and a lower in children aged 2–5 years 
were observed during the first semester of 2020, as 
proved by other Authors [12, 14]. Unlike the multicen-
tre study by Matera et  al. [13], we found no differences 
for patients older than 11  years. However, unlike other 
Authors [15], no increased frequency of patients < 2 years 
was observed after the beginning of the lockdown period.

In line with the study by Vierucci et  al. [15], our data 
showed a progressive decrease of visits for acute respira-
tory disease from the pre-lockdown period to the post-
lockdown period. Moreover, the acute respiratory disease 

Table 4  Descriptive analysis of demographic and clinical data: 3rd bimester 2020 compared to 3rd bimester 2019

PED Pediatric Emergency Department

n = 6695 2019 2020 p-value Δ

3° bimester (May-Jun)
  No. visits to PED, n (%) 5171 (77.2) 1524 (22.8) -70.5%

  Males, n (%) 2817 (54.5) 807 (53.0) 0.30 -71.4%

  Age < 2 years, n (%) 1473 (25.8) 499 (32.7)  < 0.0001 -66.1%

  Age 2–5 years, n (%) 1921 (37.2) 434 (28.5)  < 0.0001 -77.4%

  Age 6–11 years, n (%) 1446 (28.0) 478 (31.4) 0.01 -66.9%

  Age > 11, n (%) 331 (6.4) 113 (7.4) 0.17 -65.9%

Triage code
  Red, n (%) 8 (0.2) 8 (0.5) 0.05 0.0%

  Yellow, n (%) 380 (7.4) 108 (7.1) 0.69 -71.6%

  Green, n (%) 3854 (74.5) 1159 (76.1) 0.21 -69.9%

  White, n (%) 929 (18.0) 249 (16.3) 0.13 -73.2%

  Home discharge, n (%) 4621 (89.4) 1260 (82.7)  < 0.0001 -72.7%

  Hospital admission, n (%) 550 (10.6) 264 (17.3)  < 0.0001 -52.0%

  Death, n (%) 0 (0.0) 0 (0.0) - -

Reason for PED visit
  Acute respiratory disease 1798 (34.8) 191 (12.5)  < 0.0001 -89.4%

  Gastrointestinal disease 900 (17.4) 262 (17.2) 0.86 -70.9%

  Trauma 682 (13.2) 367 (24.1)  < 0.0001 -46.2%

  Skin disorders 614 (11.9) 169 (11.1) 0.39 -72.5%

  Miscellaneous 174 (3.4) 103 (6.7)  < 0.0001 -40.8%

  Neuropsychiatric disease 204 (4.0) 103 (6.8)  < 0.0001 -49.5%

  Fever 114 (2.2) 48 (3.2) 0.03 -57.9%

  Ocular disease 191 (3.7) 67 (4.4) 0.21 -64.9%

  Endocrine and metabolic disorder 98 (1.9) 33 (2.2) 0.46 -66.3%

  Pain 99 (1.9) 32 (2.1) 0.62 -67.7%

  Cardiac disease 90 (1.7) 29 (1.9) 0.60 -67.8%

  Acute surgical disease 81 (1.6) 61 (4.0)  < 0.0001 -24.7%

  Osteoarticular disease 94 (1.8) 26 (1.7) 0.80 -72.3%

  Intoxication 32 (0.6) 33 (2.2)  < 0.0001 3.3%
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frequency was found to be significantly reduced in both 
the lockdown and post-lockdown periods when com-
pared to the same periods in 2019, as previously reported 
[7, 11, 13–17]. In general, the warm season (from June 
to September) is associated with a decrease of acute res-
piratory diseases, as found in this study during May–June 
2019.

In line with literature, the percentage of children with 
trauma [7, 12–15], acute surgical problem, intoxication 
[12, 16], and neuropsychiatric disease [7, 13, 15, 16], was 
found to be significantly higher in March–April 2020 
compared to both March–April 2019 and to January–
February 2020.

The lockdown may have contributed to a reduction in 
community infections, road accidents, and respiratory 
and cardiovascular diseases due to the interruption of 
schools and sports activities, the reduction of road traffic 
and the improvement of air quality [18]. However, social 

isolation might have exposed children to other risks such 
as intoxication, neuropsychiatric disorders [11], and 
trauma [12, 17].

In our study, the hospital admission rate was signifi-
cantly higher during the lockdown period (with a peak 
of 19.3%) when compared with that of the same 2019 
period; this is consistent with the results of Cozzi G et al. 
[7], and suggests that children in urgent need of medi-
cal care and hospitalization arrived at the pediatric ED 
despite the lockdown.

Some Authors reported a delayed access to the ED 
during the lockdown period, resulting in diagnostic and 
therapeutic delays, and sometimes in fatal outcomes. 
This could be attributed to the reduced availability of 
resources [4] and/or to the propensity of caregivers to 
avoid ED because of fear of infection [4, 19]. The delayed 
access to healthcare can be especially detrimental to 
children with special needs, who are at higher risk 

Table 5  Descriptive analysis of demographic and clinical data: 2nd bimester 2020 compared to 1st bimester 2020

PED Pediatric Emergency Department

1° bimester (Jan-Feb) 2020 2° bimester (Mar-Apr) 2020 p-value Δ

No. visits to PED, n (%) 5683 1192 -79.0%

Males, n (%) 3027 (53.3) 647 (54.3) 0.53 -78.6%

Age < 2 years, n (%) 1903 (33.5) 402 (33.7) 0.89 -78.9%

Age 2–5 years, n (%) 1946 (34.2) 367 (30.8) 0.02 -81.1%

Age 6–11 years, n (%) 1462 (25.7) 323 (27.1) 0.32 -77.9%

Age > 11, n (%) 372 (6.6) 100 (8.4) 0.03 -73.1%

Triage code
  Red, n (%) 11 (0.2) 1 (0.1) 0.46 -90.9%

  Yellow, n (%) 518 (9.1) 101 (8.5) 0.51 -80.5%

  Green, n (%) 3994 (70.3) 906 (76.0) 0.0001 -77.3%

  White, n (%) 1160 (20.4) 184 (15.4) 0.0001 -84.1%

  Home discharge, n (%) 5017 (88.3) 962 (80.7)  < 0.0001 -80.8%

  Hospital admission, n (%) 666 (11.7) 230 (19.3%)  < 0.0001 -65.5%

  Death, n (%) 0 (0.0) 0 (0.0) - -

Reason for PED visit
  Acute respiratory disease 2492 (43.9) 375 (31.5)  < 0.0001 -85.0%

  Gastrointestinal disease 908 (16.0) 166 (13.9) 0.07 -81.7%

  Trauma 599 (10.5) 211 (17.7)  < 0.0001 -64.8%

  Skin disorders 349 (6.1) 57 (4.8) 0.08 -83.7%

  Miscellaneous 260 (4.6) 100 (8.4)  < 0.0001 -61.5%

  Neuropsychiatric disease 247 (4.4) 56 (4.7) 0.65 -77.3%

  Fever 138 (2.4) 38 (3.2) 0.11 -72.5%

  Ocular disease 127 (2.2) 27 (2.3) 0.83 -78.7%

  Endocrine and metabolic disorder 100 (1.8) 39 (3.3) 0.0009 -61.0%

  Pain 124 (2.2) 35 (2.9) 0.14 -71.8%

  Cardiac disease 109 (1.9) 15 (1.3) 0.16 -86.2%

  Acute surgical disease 82 (1.4) 42 (3.5)  < 0.0001 -48.8%

  Osteoarticular disease 106 (1.9) 13 (1.1) 0.06 -87.7%

  Intoxication 42 (0.7) 18 (1.5) 0.006 -57.1%
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of severe illness. In the UK and Ireland, Lynn et  al. [9] 
showed that the most common delayed ED presenta-
tions were sepsis, diabetes mellitus, and malignancies. 
On the other hand, the extreme reduction of ED visits 

(e.g., the inappropriate ones) allowed a better healthcare 
organization [15].

The main limitations of this study are its retrospec-
tive design, the inclusion of only two centres, and the 

Fig. 2  Comparison of triage codes between the first semester of 2020 and the corresponding period of 2019

Fig. 3  Reasons for pediatric ED visit: second bimester of 2019 vs second bimester of 2020
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time period considered. The observational, retrospec-
tive study design implies that unrecognized factors may 
have influenced our results. Moreover, the recruited 
hospitals provide care to a large proportion of pediat-
ric patients in the North and South of Sardinia, but 
the remaining Sardinian pediatric population was not 
investigated in this study.

Finally, the division of the observational period into 
3 bimesters do not exactly reflect the Italian lockdown 
period, potentially leading to a mild underestimation of 
the “lockdown effect”.

Conclusions
The results of this study seem to be in line with the more 
recent scientific findings, and show that the SARS-CoV-2 
pandemic and associated containment measures have 
had a profound impact on pediatric ED utilization, with 
both quantitative (decreased number of visits) and quali-
tative (variations in the reason for visit and increase in 
the hospital admission rate) changes.

A better scientific evidence on the multiple effects 
of SARS-CoV-2 pandemic on pediatric ED visits will 
be retrieved by large multicentre studies investigat-
ing different geographical areas, for longer periods of 
time.

Abbreviations
PED: Pediatric Emergency Department; ED: Emergency Department; SARS-
CoV-2: Severe Acute Respiratory Syndrome Coronavirus 2.

Acknowledgements
Not applicable

Authors’ contributions
RA, MGC and CL had primary responsibility for the design and execution of 
the study, data collection, preliminary data analysis and writing the manu-
script. AC, SM, NC, LA, LS, NV and GS participated in data collection, data 
analysis and the writing of the manuscript. RA, MGC, LA, SM, LS, GS, NV and CL 
supervised the design and execution of the study, performed the final data 
analyses and contributed to the writing of the manuscript. All authors of this 
manuscript have read and approved the final version submitted.

Funding
No funding was secured for this study.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Not applicable

Consent for publication
Not applicable

Competing interests
The authors declare that they have no competing interests.

Author details
1 Pediatric Clinic, Department of Medical, Surgical and Experimental Sciences, 
University of Sassari, Sassari, Italy. 2 Pediatric Emergency Medicine, Emergency 
Department, ARNAS G. Brotzu, Cagliari, Italy. 3 Academic Department of Pediat-
rics, Children’s Hospital Bambino Gesu, University of Rome “Tor Vergata”, Rome, 
Italy. 4 Clinical Epidemiology and Medical Statistics Unit, Department of Medi-
cal, Surgical and Experimental Sciences, University of Sassari, Sassari, Italy. 

Received: 15 November 2021   Accepted: 6 February 2022

References
	1.	 Dong Y, Mo X, Hu Y, Qi X, Jiang F, Jiang Z, Tong S. Epidemiological charac-

teristics of 2143 pediatric patients with 2019 coronavirus disease in China. 
Pediatrics. 2020;145(6):e20200702.

	2.	 Garazzino S, Montagnani C, Donà D, Meini A, Felici E, Vergine G, et al. Mul-
ticentre Italian study of SARS-CoV-2 infection in children and adolescents, 
preliminary data as at 10 April 2020. Euro Surveill. 2020;25:2000600.

	3.	 Hartnett KP, Kite-Powell A, DeVies J, Coletta MA, Boehmer TK, Adjemian 
J, Gundlapalli AV, Community NSSP, of Practice,. Impact of the COVID-19 
Pandemic on Emergency Department Visits - United States, January 1, 
2019-May 30. MMWR Morb Mortal Wkly Rep. 2020;69:699–704.

	4.	 Lazzerini M, Barbi E, Apicella A, Marchetti F, Cardinale F, Trobia G. Delayed 
access or provision of care in Italy resulting from fear of COVID-19. Lancet 
Child Adolesc Health. 2020;4:e10–1.

	5.	 Pines JM, Zocchi MS, Black BS, Carlsona JN, Celedon P, Moghtaderi A, 
Venkat A. Characterizing pediatric emergency department visits during 
the COVID-19 pandemic. Am J Emerg Med. 2021;41:201–4.

	6.	 Decreto del Presidente del Consiglio dei Ministri. 9 March (2020). https://​
www.​gazze​ttauf​fi cia​le.​it/​eli/​id/​2020/​03/​09/​20A01​558/​sg. Accessed 28 
Oct 2020.

	7.	 Cozzi G, Zanchi C, Giangreco M, Rabach I, Calligaris L, Giorgi R, Conte M, 
Moressa V, Delise A, Poropat F. The impact of the COVID-19 lockdown in 
Italy on a paediatric emergency setting. Acta Paediatr. 2020;29(10):2157–
9. https://​doi.​org/​10.​1111/​apa.​15454.

	8.	 Pines JM, Zocchi MS, Black BS, Kornas R, Celedon P, Moghtaderi A, Venkat 
A; US Acute Care Solutions Research Group. The Effect of the COVID-19 
Pandemic on the Economics of United States Emergency Care. Ann 
Emerg Med. 2021;78:487–99.

	9.	 Lynn RM, Avis JL, Lenton S, Amin-Chowdhury Z, Ladhani SN. Delayed 
access to care and late presentations in children during the COVID-19 
pandemic: a snapshot survey of 4075 paediatricians in the UK and 
Ireland. Arch Dis Child. 2021;106(2):e8.

	10.	 Gazzetta Ufficiale della Repubblica Italiana. (2020). Decreto Legge 9 
marzo 2020. https://​www.​gazze​ttauf​fi cia​le.​it/​eli/​gu/​2020/​03/​09/​62/​sg/​
pdf. Accessed 20 Sept 2020.

	11.	 DeLaroche AM, Rodean J, Aronson PL, Fleegler EW, Florin TA, Goyal M, 
Hirsch AW, Jain S, Kornblith AE, Sills MR, Wells JM, Neuman MI. Pediatric 
Emergency Department Visits at US Children’s Hospitals During the 
COVID-19 Pandemic. Pediatrics. 2021;147:e2020039628.

	12.	 Chaiyachati BH, Agawu A, Zorc JJ, Balamuth F. Trends in pediatric emer-
gency department utilization after institution of COVID-19 mandatory 
social distancing. J Pediatr. 2020;226:274-277.e1.

	13.	 Matera L, Nenna R, Rizzo V, Ardenti Morini F, Banderali G, Calvani M, Calvi 
M, Cozzi G, Fabiani E, Falsaperla R, Kantar A, Lanari M, Lubrano R, Messini 
B, Niccoli AA, Scoppi P, Tipo V, Midulla F. SARS-CoV-2 Pandemic Impact on 
Pediatric Emergency Rooms: A Multicenter Study. Int J Environ Res Public 
Health. 2020;17:8753.

	14.	 Choi DH, Jung JY, Suh D, Choi JY, Lee SU, Choi YJ, Kwak YH, Kim DK. 
Impact of the COVID-19 Outbreak on Trends in Emergency Department 
Utilization in Children: a Multicenter Retrospective Observational Study in 
Seoul Metropolitan Area Korea. J Korean Med Sci. 2021;36:e44.

	15.	 Vierucci F, Bacci C, Mucaria C, Dini F, Federico G, Maielli M, Vaccaro A. 
How COVID-19 Pandemic Changed Children and Adolescents Use of the 
Emergency Department: the Experience of a Secondary Care Pediatric 
Unit in Central Italy. SN Compr Clin Med. 2020;23:1–11.

	16.	 Raucci U, Musolino AM, Di Lallo D, Piga S, Barbieri MA, Pisani M, Rossi FP, 
Reale A, Ciofi Degli Atti ML, Villani A, Raponi M. Impact of the COVID-19 

https://www.gazzettaufficiale.it/eli/id/2020/03/09/20A01558/sg
https://www.gazzettaufficiale.it/eli/id/2020/03/09/20A01558/sg
https://doi.org/10.1111/apa.15454
https://www.gazzettaufficiale.it/eli/gu/2020/03/09/62/sg/pdf
https://www.gazzettaufficiale.it/eli/gu/2020/03/09/62/sg/pdf


Page 10 of 10Antonucci et al. Italian Journal of Pediatrics           (2022) 48:37 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

pandemic on the Emergency Department of a tertiary children’s hospital. 
Ital J Pediatr. 2021;47:21.

	17.	 Haddadin Z, Blozinski A, Fernandez K, Vittetoe K, Greeno AL, Halasa NB, 
Lovvorn HN 3rd. Changes in Pediatric Emergency Department Visits Dur-
ing the COVID-19 Pandemic. Hosp Pediatr. 2021;11:e57–60.

	18.	 Barten DG, Latten GHP. Re: “Non-COVID-19 visits to emergency 
departments during the pandemic: the impact of fear”. Public Health. 
2020;185:47.

	19.	 Mantica G, Riccardi N, Terrone C, Gratarola A. Non-COVID-19 visits to 
emergency departments during the pandemic: the impact of fear. Public 
Health. 2020;183:40–1.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Impact of the SARS-CoV-2 pandemic and associated restrictions on Pediatric Emergency Department utilization in Sardinia: a retrospective bicentric observational study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Definitions
	Statistical analysis

	Results
	Discussion
	Conclusions
	Acknowledgements
	References


