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Abstract

Background: Italy was the first country in Europe affected by COVID-19: the emergency started on February 20,
2020, culminating with national lockdown on March 11, which terminated on May 4, 2020. We describe how the
pandemic affected Emergency Department (ED) accesses in a tertiary children’s hospital, composed by two different
pediatric centers, one located in Rome’s city center and the second, Palidoro (regional COVID-19 center), in its
surrounding metropolitan area, both in the Lazio region, analyzing the profile of admitted patients during the
pandemic period in terms of their general characteristics (at presentation in the ED’s) and urgent hospitalizations
compared to prepandemic period.

Methods: The study compare the period between the 21st of February and the 30th of April 2020, covering the
three phases of the national responses (this period will be referred to as the pandemic period) with the same
period of 2019 (prepandemic period). The study analyzes the number of ED visits and urgent hospitalizations and
their distribution according to selected characteristics.

Results: The reduction of ED visits was 56 and 62%, respectively in Rome and Palidoro centers. The higher relative
decline was encountered for Diseases of Respiratory System, and for Diseases of the Nervous System and Sense
Organs. A doubling of the relative frequency of hospitalizations was observed, going from 14.2 to 24.4% in Rome
and from 6.4 to 10.3% in Palidoro. In terms of absolute daily numbers the decrease of urgent hospitalizations was
less sharp than ED visits. For pathologies such as peritonitis, tumors or other possible life-treathening conditions we
did not observe a significative increase due to delayed access.
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Conclusions: In the pandemic period there was a general reduction in the number of children referred to ED, such
reduction was greater in low-acuity levels. The reduction for respiratory tract infections and other communicable
diseases during school closure and the national lockdown must make us reflect on the possible impact that these
conditions may have on the health system, in particular the ED, at the reopening of schools. The major problem
remains the fear for possible diagnostic delays in life-threatening or crippling diseases; our study doesn’t demonstrate
an increase in number or significant delay in some serious conditions such as tumors, peritonitis, diabetic ketoacidosis,
ileo-colic intussusception and testis/ovary torsion. A continuous, deep re-organizational process step by step of the ED
is nececessary in the present and upcoming pandemic situation.
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Introduction
Since the outbreak of Coronavirus Disease 2019 (COVID-
19) in the city of Wuhan in China, in the early December
2019 the COVID-19, the pandemic has taken the world by
storm and ravaged almost every country in the world. In
fact on January 30th 2020, the World Health Organization
(WHO) announced that the COVID-19 outbreak was a
public health emergency of international concern and on
March 11th the WHO described the COVID-19 outbreak
as a pandemic [1]. Italy was the first affected country in
Europe, with the first person-to-person transmission diag-
nosed on February 20th 2020. National response actions
to contain the pandemic upgraded from strict social dis-
tancing measures in 11 municipalities in Northern Italy,
on February 23rd 2020, to national social distancing and
school closures on March 4th 2020 and culminated with
the national lockdown on March 11th 2020, terminated
on the May 4th 2020 [2].

Children are affected less frequently and with more
benign disease compared to adults [3]; they are in fact
accounted for about 2.2% of the diagnosed cases in
China [4], 2.4% in Australia [5], 2.3% in the United
States [6, 7] and 3.3% in Norway [8]. In Italy, overall, the
diagnosed cases in the “<18 years old” age group are
2.0% of the total; among them, 12.5% are imputable to
children younger than 1 year old, 18.1% to children be-
tween 2 and 6 years old and 69.4% to children between 7
and 17 years old [9]. In the United States, the percentage
of children with COVID-19 needing hospitalization was
between 1.6 and 2.5% [6].

Healthcare facility preparedness is a key component of
the response to the COVID-19 pandemic [10] and it is
crucial to ensure appropriate space, supplies and
personnel, prioritizing care, activating triage procedures
and training staff on infection prevention, control and
clinical management for COVID-19. A survey, conducted
through pediatric emergency medicine research networks
(REPEM) and United Kingdom and Ireland (PERUKI),
highlithed differences and gaps in preparedness and re-
sponse to the COVID-19 pandemic, a lack in early docu-
mented contingency plan, provision of simulation

training, appropriate use of Personal Protective Equip-
ment (PPE) and appropriate isolation facilities [11].
Emergency departments (ED), also in pediatric hospi-

tals, are on the frontlines, serving an essential and pri-
mary function in identifying patients with suspected
COVID-19, isolating them early whilst providing urgent
medical care. A re-organizational process of the ED was
undertaken since entering the hospital and therefore
from triage of the child and his parents to final dispos-
ition because the use of specific strategy ways is known
to offer a buffer solution in many disaster situations.
Hospital and in particular ED must be constantly resili-
ent and prepared to these new emergencies in terms of
equipment, medical and nurses staff, peculiar bed cap-
acity in short time, availability of intensive and sub-
intensive beds, and flexibility [12, 13].
During the national lockdown of Italy for COVID-19 a

substantial decrease in paediatric ED visits was observed
and similarly, family paediatricians widely reported a
considerable reduction in clinic visits [14]. The possibil-
ity of postponing necessary urgent care for conditions
with possible serious consequences has been advocated
in Italy [14, 15] and in other countries [16–18] and this
could have been a contributing factor of death in some
children [19].
In this article, we describe how the pandemic affected

ED access in a tertiary care children’s hospital in central
Italy, comparing the profile of admitted patients in the
initial COVID period with the same period of the previ-
ous year.

Study setting
The study was conducted in the Bambino Gesù Chil-
dren’s Hospital [Ospedale Pediatrico Bambino Gesù
(OPBG)], an academic tertiary care children’s hospital,
with 607 inpatient beds, composed by two different
pediatric centers, one located in Rome’s city center and
the second, Palidoro, in its surrounding metropolitan
area, both in the Lazio region. The EDs provide free ur-
gent medical care to pediatric population as the only
children’s hospital in the Lazio region: during 2019 there
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were 89,558 ED visits and 11,519 urgent inpatient
admissions.
On January 24th 2020, OPBG was designated as

Lazio’s regional hub for children with COVID-19 [20].
The hospital promptly developed a rapid assessment and
change in triage procedures, in order to enable emer-
gency pediatricians to initially evaluate any children pre-
senting to the ED. ED flows were organized to separate
children with fever and respiratory symptoms from other
patients and Infection Prevention and Control measures
were enforced. At the regional level, individuals with
fever and respiratory symptoms were discouraged from
directly going to ED, and encouraged to call their gen-
eral practitioners or the regional health emergency cen-
ter, and follow the instructions given based on clinical
history, signs and symptoms. If COVID-19 was sus-
pected and the patient’s conditions were suggestive of
clinical deterioration, the regional ambulance service
was in charge of transporting the patient to the hospital.
Starting from February 23rd 2020, all patients and their
parents were actively screened when entering the
hospital using a structured questionnaire checking for
fever, respiratory symptoms and possible contacts with
COVID-19 cases. Only one parent or relative per patient
was allowed to enter the hospital and nonurgent out-
patient visits were suspended.
Suspected COVID-19 cases, transported by regional

pre-hospital emergency service, were admitted directly
to regional COVID center of OPBG in Palidoro.

Material and methods
The study compared the period between the 21st Febru-
ary and the 30st April 2020, covering the three phases of
the national responses (the first Italian case, the start
and the subsequent lockdown or stay-at-home phase),
which will be referred to as pandemic period, with the
same period of 2019 prepandemic period.
We collected data from the OPBG Healthcare Emer-

gency Information System (HEIS) and the OPBG Hos-
pital Information System (HIS). The HEIS collects
information related to all visits to ED, such as patient
demographics, admission information including triage
score, visit and discharge dates and hours, ICD-9-CM
diagnosis at discharge, status at discharge (i.e., dead, hos-
pitalized, or discharged at home). The hospital HIS is an
integrated information system designed to collect clinical
and administrative information regarding hospital ad-
missions for each patient discharged from the hospital.
We analyzed, on both centers and periods, the number

of ED visits and urgent hospitalizations and their distri-
bution according to selected characteristics: age (< 1, 1–
5, 6–11, > 12 years), sex, mode of arrival (Autonomous,
Ambulance, Helicopter), priority of consultation (High/
intermediate and Low/Non urgent) derived from the

triage system, selected ICD-9-CM chapters (Neoplasms;
Diseases of the blood and blood-forming organs and cer-
tain disorders involving the immune mechanism; Mental
disorders; Diseases of the Nervous System and Sense Or-
gans; Circulatory System; Diseases of the Respiratory
System; Digestive System; Congenital Anomalies; Injury
and Poisoning), urgent hospitalization with lenght of
stay, hospitalization area (Medical, Surgical, Oncoemato-
logic, Psichiatric, Critical), the ICD-9-CM chapters at
discharge, complicated appendicitis (ICD-9 codes 540.0,
540.1, 567.9) as a proxy example of possible delay to ED,
day of the week and the time (hours) of access to the
ED. In addition, we also considered the following condi-
tions: diabetic ketoacidosis, ileo-colic intussusception
and testis/ ovary torsion.

Statistical analysis
Categorical data was summarized as counts and percent-
ages, while continuous data was analyzed as means and
SDs. To take into account the different duration of the
two periods (i.e. 69 days the first and 70 days the sec-
ond), the numbers of visits and urgent hospitalizations
were analyzed in terms of daily mean numbers. To de-
termine statistical differences when comparing the two
periods, the χ2 test for categorical variables and inde-
pendent samples t-test for continuous variables were
used. A 2-sided p-values of less than 0.05 defined statis-
tical significance. All statistical analyses were performed
using STATA, Statistical Software: Release 13 (StataCorp
LP, College Station, TX).

Results
Starting from February 21st 2020, ED visits declined
sharply until April 30th 2020, compared to the same
period in 2019 in both our ED centre (Fig. 1). In fact,
the reduction of ED visits between pandemic and pre-
pandemic period in OPBG Rome and Palidoro center
was 56 and 62% respectively (Table 1). For both centers
there was a significant statistical decrease in daily mean
numbers of ED visits in all age groups and sexes. Due to
its function of paediatric COVID regional hospital, a sig-
nificant increase (+ 129%) of ambulance transport to ED
was observed in the OPBG Palidoro.
According to the priority code, divided into two types

of consultation priorities (high/intermediate and low/
non-urgent conditions), a reduction in both groups was
observed in PBG Rome, more evident in postponable-
non urgent group (− 32% vs 63% of reduction), whereas
at OPBG Palidoro the high/intermediate priority of con-
sultations slightly increased (see Table 1 for detail).
In Table 1 the results of the main diagnosis at ED

grouped in some selected ICD-9--CM chapters are sum-
marized: in both centers the higher relative decline in
the mean daily number of ED visits was most evident for
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Diseases of Respiratory System (− 63% in Rome and −
60% in Palidoro), mainly in children aged less than 12
years old (data not shown) and for Diseases of the Ner-
vous System and Sense Organs (− 71% in Rome and −
77% in Palidoro). As expected, following the national
lockdown on March 11th 2020, a statistical significant
decrease of ED visits by place or type of accidents was
observed for all groups except for injury in the domestic
environment (+ 54% in OPBG Rome). No significant dif-
ferences between the two periods for both the centers
were observed in the relative distribution of ED visits by

day of the week and the hour of the day (data not
shown).
A doubling of the relative frequency of hospitalizations

was observed, going from 14.2 to 24.4% in Rome center
and from 6.4 to 10.3% in Palidoro center. In our Pali-
doro COVID center were hospitalized 42 children with
SARS-CoV-2 infections and only one with important
neurological comorbidity required O2 supplementation
with low flow oxygen. The causes of admission were re-
spiratory symptoms (in five interstitioal pneumonia at
ED access), or gastrointestinal disorders, or neurological

Fig. 1 Total daily ED visits by center over the two study periods
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Table 1 Emergency Department visits by selected characteristics. Comparison between prepandemic and pandemic periods in the
two centers of a tertiary children’s hospital

Emergency Department Visits OPBG Rome OPBG Palidoro

Prepandemic
Perioda

Pandemic
perioda

p-
value#

p-
value&

%
Change

Prepandemic
Perioda

Pandemic
perioda

p-
value#

p-
value&

%
Change

N. % N. % N. % N. %

Total 12,602 5572 <
0.001

−56 6475 3469 < 0.001 −62

Age, Years < 0.001 0.103

< 1 2067 16.4 930 16.7 <
0.001

−55 657 10.1 257 10.4 < 0.001 − 61

1–5 5436 43.1 2242 40.2 <
0.001

−59 2875 44.4 1039 42.1 < 0.001 −64

6–11 3188 25.3 1396 25.1 <
0.001

−56 1925 29.7 738 29.9 < 0.001 −62

≥ 12 1911 15.2 995 17.9 <
0.001

−48 1017 15.7 434 17.6 < 0.001 −57

Sex 0.103 0.584

Male 7017 55.7 3025 54.3 <
0.001

−57 3559 55.0 1373 55.6 < 0.001 −61

Female 5585 44.3 2538 45.5 <
0.001

−55 2916 45.0 1096 44.4 < 0.001 −62

Mode of Arrival < 0.001 < 0.001

Autonomous 11,656 92.5 4964 89.1 <
0.001

−57 6382 98.6 2256 91.4 < 0.001 −65

Ambulance 935 7.4 602 10.8 <
0.001

−36 93 1.4 213 8.6 < 0.001 + 129

Helicopter 11 0.1 6 0.1 <
0.001

−45 – – – –

Priority Consultation < 0.001 < 0.001

High/Intermediate 2973 23.6 2017 36.2 <
0.001

−32 580 9.0 654 26.5 0.247 + 13

Low/Non Urgent 9629 76.4 3555 63.8 <
0.001

−63 5895 91.0 1815 73.5 < 0.001 −69

Selected ICD-9 CM Chapters < 0.001 < 0.001

Neoplasms 55 0.4 55 1.0 0.942 0 2 0.0 5 0.2 0.256 + 150

Blood and Blood Forming
Organs

105 0.8 56 1.0 < 0.01 −47 69 1.1 14 0.6 < 0.001 −80

Mental Disorders 195 1.5 143 2.6 < 0.01 −27 21 0.3 16 0.6 0.404 −24

Nervous System and Sense
Organs

776 6.2 225 4.0 <
0.001

−71 481 7.4 113 4.6 < 0.001 −77

Circulatory System 71 0.6 52 0,9 0.05 - 27 23 0,4 14 0,6 0.982 −39

Respiratory System 3013 23.9 1118 20.1 <
0.001

−63 1638 25.3 650 26.3 < 0.001 −60

Digestive System 475 3.8 273 4.9 <
0.001

−43 173 2.7 79 3.2 < 0.001 −54

Congenital Anomalies 237 1.9 130 2.3 <
0.001

−45 57 0.9 20 0.8 < 0.001 −65

Injury and Poisoning 3097 24.6 1643 29.5 <
0.001

−47 1651 25.5 638 25.8 < 0.001 −61

Place/Type of Accident < 0.001 < 0.001

Home 527 4.2 811 14.6 <
0.001

+ 54 358 5.5 305 5.5 < 0.05 −15

School 267 2.1 27 0.5 < −90 258 4.0 32 1.3 < 0.001 −88
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disorders such as febrile convulsions, or subject with im-
portant high risk comorbidity.
In terms of absolute daily numbers the decrease of ur-

gent hospitalizations was less sharp than ED visits, from
1788 inpatient stays during prepandemic periods to 1360
during the pandemic period (24% reduction), and from
418 inpatient stays during prepandemic periods to 359
during the pandemic period (15% reduction), respectively
in Rome and Palidoro centre (Table 2 and Fig. 2). Tacking

into account clinical hospitalization area we observed a
significant statistical decrease in the daily mean numbers
for medical, surgical and critical area in Rome centre and
only for medical hospitalization in Palidoro centre. The
discharge principal diagnosis grouped in the same selected
ICD-9-CM chapters choiced for ED visits are summarized
in Table 2; in the Rome ED the relative decrease reached a
statistical significance for all ICD-9-CM chapters analyzed
(except for that of Congenital Anomalies where there was

Table 1 Emergency Department visits by selected characteristics. Comparison between prepandemic and pandemic periods in the
two centers of a tertiary children’s hospital (Continued)

Emergency Department Visits OPBG Rome OPBG Palidoro

Prepandemic
Perioda

Pandemic
perioda

p-
value#

p-
value&

%
Change

Prepandemic
Perioda

Pandemic
perioda

p-
value#

p-
value&

%
Change

N. % N. % N. % N. %

0.001

Sport 298 2.4 62 1.1 <
0.001

− 79 251 3.9 52 2.1 < 0.001 −79

Road Traffic 52 0.4 16 0.3 < 0.01 −69 21 0.3 1 0.0 < 0.001 −95

Other Places 783 6.2 258 4.6 <
0.001

−67 493 7.6 127 5.1 < 0.001 −74

a Prepandemic corresponds to February 21–April 30, 2019 and Pandemic to February 21–April 30, 2020; # chi-squared & t-test comparing differences in mean
daily numbers of ED visits between the two periods

Table 2 Emergency Department hospital admissions by selected characteristics. Comparison between prepandemic and pandemic
periods in the two centres of a tertiary children’s hospital

Emergency Department
Hospital Admissions

OPBG Rome OPBG Palidoro

Prepandemic
Perioda

Pandemic
perioda

p-
value#

p-
value&

%
Change

Prepandemic
Perioda

Pandemic
perioda

p-
value#

p-
value&

%
Change

N. % N. % N. % N. %

Total 1788 14.2b 1359 24.4b < 0.001 −47 417 6.4b 358 10.3b < 0.001 −14

Hospitalization Area 0.002 0.024

Medical 701 39.2 571 42.0 < 0.001 −19 192 46.0 130 36.3 < 0.001 −32

Surgical 502 28.1 316 23.3 < 0.001 −37 209 50.1 209 58.4 0.965 0

Oncoematologic 27 1.5 40 2.9 0.250 + 48 – – – – – –

Psychiatric 60 3.4 53 3.9 0.441 −12 – – – – – –

Critical 498 27.9 379 27.9 < 0.001 −24 16 3.8 18 5.0 0.968 + 13

Selected ICD-9 CM Chapter 0.046 0.120

Neoplasms 77 4.3 53 3.9 < 0.05 −31 – – – – – –

Blood and Blood Forming
Organs

69 3.9 45 3.3 < 0.05 −35 13 3.1 12 0.6 0.974 −8

Mental Disorders 82 4.6 72 5.3 0.359 −12 5 1.2 2 0.6 0.457 −60

Nervous System and Sense Organs 107 6.0 84 6.2 < 0.01 −21 41 9.8 12 4.6 < 0.05 −71

Circularity System 41 2.3 37 2.7 0.589 −10 8 1.9 13 3.6 0.254 + 63

Respiratory System 317 17.7 165 12.1 < 0.001 −48 112 6.9 86 26.3 0.363 −23

Digestive System 144 8.1 129 9.5 0.383 −10 40 9.6 23 6.4 0.05 −43

Congenital Anomalies 43 2.4 51 3.8 < 0.713 + 19 5 1.2 3 0.8 0.986 −40

Injury and Poisoning 253 14.1 213 15.7 < 0.05 −16 39 9.4 27 7.5 0.659 −31
a Prepandemic corresponds to February 21–April 30, 2019 and Pandemic to February 21–April 30, 2020
b percentage of total Hospital Admissions
# chi-squared test; & t-test comparing differences in mean daily numbers of ED Hospital admissions between the two periods
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a slightly increase), while in the Palidoro center the statis-
tically significant decrease was observed only for Disease
of the Nervous System and Organ Sense. A reduction of
ED admission for headache were present (268 cases in the
prepandemic period to 95 cases in the pandemic with an
overall change of – 64.6%). We must note that home acci-
dents accounted for 24% of the urgent hospitalizations in
the Injury and Poisoning chapter. As proxy for probable
delayed access to the emergency room we extracted from
the Hospital Information System database the surgical dis-
charges with a severe complicated appendicitis (e.g. ap-
pendicitis with peritonitis or unspecified peritonitis).
Overall, complicated forms of appendicitis (peritonitis)
did not increase either in absolute terms (25 in prepan-
demic vs 17 in pandemic period) or as a percentage of the
total appendicitis (48% vs 28%); in addition, symptom

onset averaged 39.8 h (range 12–120 h) in the prepan-
demic period versus 36 h (range 6–120 h) in the
pandemic.
Moreover, we did not observe an increase of compli-

cated diabetes (e.g. ketoacidosis) in absolute number,
from 11 cases in the prepandemic period, 4 cases in pa-
tients with known diabetes mellitus type 1 and 7 cases in
new onset diabetes, to 3 cases,all new onset diabetes, in
the pandemic. Symptom onset of new onset diabetes av-
eraged 23.7 days (range 1–90 days) in the prepandemic
period versus 13 days (range 2–30 days) in the pandemic.
All patients with ketoacidosis with yet known diabetes
mellitus type 1 (all in prepandemic period) accessed in
ED after 6–12 h from the onset of symptoms.
Other causes of severe abdominal pathology are con-

sidered, such as ileo-colic intussuaception and torsion of

Fig. 2 Total daily urgent hospital admissions by center over the two study periods

Raucci et al. Italian Journal of Pediatrics           (2021) 47:21 Page 7 of 12



testis/ovary. We have not noticed a mild decrease of
ileo-colic intussusception in absolute terms (9 patients
in prepandemic period versus 6 in the pandemic) and
torsion of testis/ovary (11 patients in prepandemic
period versus 8 in the pandemic). In addition, symptom
onset averaged 24.3 h (range 3–72) in ileo-colic intussus-
ceptions and 30.6 h (range 1–96 h) in torsion of testis/
ovary in the prepandemic period versus 16.6 h (range 4–
48 h) in ileo-colic intussusception and 15.9 (range 2–48
h) in torsion of testis/ovary in the pandemic.

Discussion
In the weeks following the declared state of national
emergency for COVID-19 our data shows a significant
decrease in presentations to our ED across nearly all cat-
egories, indicating that the measures adopted to limit
the pandemic had a profound impact on the use of
pediatric ED, with a 56% (Rome OPBG ED) and 62%
(Palidoro OPBG ED) reduction in ED visits and a reduc-
tion in urgent hospitalizations in absolute number but
not in percentage, compared to the same timespan of
the previous year. These data are in agreement with the
literature emerged in COVID-period in other Italian
pediatric EDs (ranging from 72 to 88% of reduction) [14,
15, 21–23], but in our hospital the reduction percentage
was lower in both centers. This difference could be due
to various factors such as the diversification of our 2
centers (Rome and Palidoro-dedicated COVID regional
center), the relationship with family paediatrician and
hospital network, the implementation of tools such as
telemedicine, and the dedicated teleconsultation for doc-
tors and family members as well as an early documented
contingency plan, continuously implemented by the hos-
pital health management; furthermore, the diversity in
relation to the regional distribution of the incidence
rates of COVID-9 (low, medium, high) should be kept in
mind with Lazio in the condition of a lower incidence
rate and having mortality from coronavirus five times
lower than the national average.
Often time people use services requiring emergency

and urgent care though it is judged clinically unneces-
sary, and in pediatrics this phenomenon is even more
marked. A recent review identified six reasons for at-
tendance at directly ED services: the need for risk
minimization, speed medical consult, low treatment-
seeking burden compliance, consumer satisfaction, and
frustration, where patients had attempted and failed to
obtain a general practitioner appointment in the desired
timeframe [24]. So, the overflow of patients to ED and
the relative crowding may cause long waits, patient and
parent anger, stress for the emergency physician, with
possible subsequent drop in the care quality.
Nevertheless, the COVID-19 pandemic has challenged

in large scale healthcare systems and people’s daily life.

National media campaigns reinforced the policy message
asking families to stay home to avoid the spreading of
the infection. Previous preliminary reports seem to indi-
cate a delayed access or provision of care because par-
ents, or their guardians, brought their children to
hospital later than they had in the past, with possible in-
crease in avoidable morbidity and mortality [14, 15]. In
order to optimize the healthcare response, hospitals have
been reorganized, elective activities drastically reduced
and COVID dedicated hospitals opened, especially in
adults but also in pediatrics, as happened in our center
of Palidoro.
The reduction of visits in EDs is likely related to a com-

bination of factors, such as a reduction in presentations of
viral exposure due to social distancing, reduction in
school-related possible stress and parents or carers decid-
ing to stay at home due to fear of attending during a pan-
demic situation. In fact, respiratory tract infections, and
other communicable diseases were the most frequent
cause of ED visits before the pandemic (2019) and signifi-
cantly decreased during the COVID-19 period (2020)
(Table 1). In a French study, Angoulvant et al. [25] found
a significant decrease over 70% of acute, gastro-enteritis,
common cold, bronchiolitis and acute otitis media com-
pared to the expected values, suggesting that restrictive
measures had a critical impact on the transmission of in-
fectious disease, more specifically on viral and viral-
induced disease. The same considerations can be applied
for the reduction of hospitalizations, less pronounced in
our center of Palidoro being a regional COVID center (see
Table 2 for detail). Despite the general reduction, the de-
crease of urgent hospitalizations was less sharp than ED
visits (Fig. 2). The reduction of respiratory pathology ad-
mission such as asthma is related to changes in respiratory
virus infections (ie reduction of the contribution of
person-to-person transmission of respiratory viruses) and
also to less exposure to inhalant allergens related to facial
mask and lockdown [26, 27]. In addition to potentially
changing levels of outdoor air pollutants, COVID-19 re-
lated public health interventions likely influenced pollu-
tion exposure profiles of children in other ways, including
via decreased commuting and outdoor activity [27]. An-
other mechanism to reduce allergic responses include in-
clude the physical filtration of face masks and the
potentially modified physiological response to allergens by
breathing humid and hot air [28].
Nevertheless, as reported in a previous study per-

formed in our hospital, we did not analyze the appropri-
ateness of ED access; it is possible that the reduction of
ED visits was partly due to a decrease of hospital use for
conditions that could be safely managed at home or, in
case of most vulnerable patients, by increasing use of
telemedicine or remote telefonic consultations reserved
to physician or parents [29].
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In our study an elevation of pediatric emergency ser-
vice by ambulance emerges in OPBG COVID center of
Palidoro because the suspected patients were trans-
ported directly by the regional ambulance service and
admitted directly to this center. Indeed, in our ED of
Rome there has been a decrease in the number of ambu-
lance arrivals possibly due also to more adequate use of
emergency medical transport service, compared to the
prepandemic period, in which “a substantial number
of emergency medical transport service use is medic-
ally not indicated” as previously indicated by many
authors [30–33].
Another important aspect emerged from our study is

that fortunately the high/intermediate priority code con-
sultation is less diminished in the two centers compared
to the significative reduction of the low/non-urgent code
(Table 1). While for non-urgent cases, hypothetically re-
duced ED use may have no public health consequences,
a delay or failure to access patients with potentially ser-
ious and time-dependent diseases can lead to a worse
prognosis for the patient, as a consequence of delay in
prompt and proper diagnostic-therapeutic management.
In order to reduce the possible diagnostic delay, the in-
tegration between territorial physician (family paediatri-
cian in Italy) and hospital is strongly recommended.
Parents of children affected by non-urgent diseases that
can be managed by general practitioners have probably
desisted from referring to the ED, following the govern-
ment indications against crowding and being afraid of
getting infected. Nevertheless, despite being an import-
ant contributor to pediatric ED overcrowding with the
declaimed “best use of ED”, unnecessary visits are diffi-
cult to identify as to date recommend studies evaluating
the appropriateness of ED use standardized, objective
criteria tha clinician judgment alone with the develop-
ment od evidence-based interventions to reduce non-
urgent ED use [24, 34, 35].
In COVID-19 period during the lockdown in Italy, the

possibility of postponing necessary urgent care for con-
ditions such as acute appendicitis, diabetic ketoacidosis,
abdominal or intracranial mass with possible serious
consequences has been evocated in case reports [14, 15,
17, 19]. In our study, as proxy for probabile delayed ac-
cess, we analyzed the rate of patients operated for com-
plicated appendicitis (peritonitis) and we found no
significant difference.
We have compared some pathologies (appendicitis,

psychiatric diseases, hospitalization in the oncohemato-
logical environment) to verify eventual structured delays,
but the comparison between COVID versus pre-COVID
period has not shown significant results. Furthermore,
we have not found an increase in serious diseases such
as ketoacidotic diabetes, ileo-colic intussuscection and
testis/ovary torsion. Furthermore, in all the considered

pathologies we did not observe significant differences in
the onset of symptoms between the 2 considered periods
(prepandemic and pandemic). This could be explained
by the changes implemented in our hospital during the
COVID period, in addition to the differences between
the pediatric way and the adult in terms of management
and etiologies (ie stroke and acute cardiac disease in
adults). Nevertheless, only a careful analysis over the
next months will allow to verify if the particular atten-
tion to the warning signs / symptoms will have averted
the diagnostic delay found in the first period of lockdo-
wun by some authors [36].
In fact, we will carry out a further analysis of all path-

ologies possibly life-threatening or invalidating to verify
which single pathology may have had a diagnostic delay
and try to implement the counter-measuers to bring
down the phenomenon of diagnostic delay. For this pur-
pose, we have seen that in the category of tumors the
numbers of diagnosis in ED has remained unmodified in
the 2 considered periods, in agreement with an Ireland
study [37]. Nevertheless, subsequent analysis must be
considered for the reduction in disease such as
hematological and neurological conditions, although in
these cases some pathologies can be linked to infectious
phenomena (Table 1), through further real-time longitu-
dinal studies.
It is important to analyze the reasons for the large (−

64.6%) reduction in the number of subjects with head-
aches admitted to ED. In the previous years, data literature
reported that the more frequent causes of non-traumatic
headache in the ED include benign secondary headaches
(35.4–63.2%), represented mainly of upper respiratory
tract infections, sinusitis and other limited infections and
primitive headaches (21.8–66.3%) [38]. The headache re-
duction of ED admission can be explained partly by re-
spiratory tract infections, and other communicable
diseases decrease, but a recent Italian multicenter survey
showed that lifestyle modification represents the main fac-
tor impacting the course of primary headache disorders in
children and adolescents. In particular, reduction in
school-related stress with the reduction of school anxiety
and school effort during the lockdown was the main factor
explaining the significant improvement in the trend of
headache, and intensity and frequency of attacks [39].
It is clear the reduced access of traumatic accidents is

secondary to the almost complete restriction of outdoor,
ludic and sport activity (and consequently of traffic) dic-
tated by the government in this COVID-period. This is
evitend in our study, albeit to a smaller extent than
other diagnostic categories, especially if we consider the
subjects who needed hospitalization, whereas most of
them occurred within the home walls given the lock-
down. The home quarantine during the lockdown may
have been a risk factor for these events not only because
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children remained at home, but also because isolation in-
creases the risk that vulnerable children experiencing neg-
lect or maltreatment of domestic violence [29, 37]. In this
unprecedented situation, pediatricians need to provide
families with adequate education on home accident pre-
vention, and to monitor the risk of domestic violence dur-
ing all visits and telemedicine consultations [29]. Walker
and Tolentino [13] reported an increase in the volume of
calls to poison centers and the usefulness of an informa-
tion campaign. The same Authors underline the import-
ance of implementing strategies to prevent the lockdown
from affecting the failure to resort to emergency care of
patients with psychiatric pathology [13].
This study has several limitations. First, there is no

data on the onset of symptoms. Second, there is no data
on any contact with the family pediatrician prior to ar-
rival in ED. Third, this is a hospital-based analysis that
does not take into account the total pediatric access in
the metropolitan area of the city. However, we must
note that the OPBG hospital as a pediatric hospital
covers more than 50% of ED access under the age of 18
in the entire metropolitan area of Rome [40].

Conclusions
During the COVID-19 pandemic, a reduction in the ac-
cesses in an ED of a tertiary children’s hospital was ob-
served, mainly due to potentially deferrable conditions
normally discharged from ED. This result demonstrates
a great potential of the outpatient primary care system
to reduce the use of the hospital for low risk conditions.
Nevertheless, the decrease of urgent hospitalizations was
less sharp than ED visits. The fear linked to the COVID-
19 pandemic led to a possible “best use of ED” with
major appropriateness of referrals. The correct applica-
tion of the clinical pathways and the reorganization of
the access to the ED could have the virtuous effect of a
potential optimization of the available resources when
the overcrowding reached alarming levels.
The data related to the reduction of urgent visits for

respiratory tract infections and other communicable dis-
eases during school closure and the national lockdown
must make us reflect on the possible impact that these
conditions (the most frequent cause of visits to ED be-
fore the pandemic) may have on the health system, in
particular the ED, at the reopening of schools.
The major problem remains a fear for possible signifi-

cant diagnostic delays in life-threatening or invalidating
diseases. In this particular period, it is mandatory to en-
courage parents to interact with a general practitioner
beftore turning to the ED, when necessary, to prevent
the fear of COVID-19 from causing more harm than the
virus itself, because serious diseases still occur.
Our study had not demonstrated a significant delay in

some of the serious conditions such as tumors and

peritonitis but we should keep in mind in agreement
with Dann et al. [37] that, “due to their latency, these
changes will take longer periods of time measurement to
be definitively excluded”. Therefore, the challenge is to
carry out more in depth studies to evaluate the health ef-
fect of the reduction of ED access for chronic and time-
dependent conditions over short and long term period.
A continuous and deep re-organizational process step by
step of the ED is nececessary in the actually and upcom-
ing COVID-19 pandemic situation.
A survey involving Italians pediatric scientific societies

showed the need to give life a new approach for hospi-
talizations and outpatient visits through a greater use of
telemedicine, educational programs on families and a
more decisive role of family pediatricians is advocated to
remodulate the pediatric health care, developing a pro-
gram starting from the family and reaching the hospital
through a new and efficient model of primary care [41].
In this particular period, it is mandatory to encourage

parents to interact with a general practitioner or seen
earlier to the ED, when necessary, to prevent the fear of
COVID-19 from causing more harm than the virus itself,
because serious diseases still occur. Finally, a deep re-
organizational process of the ED was undertaken. As
stated by Comelli et al. [42], a deadly revolution has
begun: “We are living in it, we are living despite it”.
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