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Abstract
Before the COVID pandemic, the Pediatric Emergency Department (ED) had been experiencing a progressive overload due to an in-

creasing of visits, but this high demand for emergency pediatric care does not always translate into serious conditions requiring hospital

attendance. Frequent users, defined has having eleven or more admissions per year, are often associated with inadequate emergency

visits. We performed a retrospective study of admissions to a Portuguese pediatric ED during the year of 2018, and we described the
characteristics of its frequent users. The aim of this study was to compare the utilization of ED by the frequent users throughout 2018 and
during the first year of the COVID-19 pandemic. In 2018, we identified 123 frequent users representing 1% of the patients that sought ED
care and accounting for more than 5% of the total visits. In 2020, during the first year of the pandemic (from March 1st, 2020, to February
28th, 2021) we observed a significant reduction in all ED visits, as well as frequent users. The average age of patients changed significantly

in the two periods (2,44 vs 4,65; p 0,000), with no gender differences. In both years, most children didn´t have a relevant pre-existing
medical condition, but 45,5% frequent users in 2018 had a least one previous hospitalization, compared to just 26,5% of the frequent
users in 2020 (p < 0,05).

To our knowledge, these are the first data on frequent user’s attendance during the pandemic compared to what happened previously.

And if before we had a population of small children with inexperienced parents that don´t make the correct use of primary care, during
the pandemic, anxiety and psychosomatic symptoms were predominant.
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Introduction
In recent decades, there has been an overuse of emergency

departments (ED), both for adults and pediatrics [1]. Despite a
sustained decrease in the national birth rate [2], the use of the ED

has not reduced accordingly. In fact, in many cases, it has increased
[1,3]. This increasing demand for ED does not always translate into
an increase in the number of acute conditions that require urgent

or emergent attendance, but rather an increase in inappropriate

or unnecessary visits, that don´t require hospital assistance and
impose a significant clinical and economical pressure [1]. Pub-

lished data associate frequent use of pediatric ED to accessibility
and availability of medical care, absence, or little availability of ad-

equate primary health care [1,3], low medical literacy [1], younger
children [3,4], urban residence, history of chronic pathology, noncaucasian patients [3] and existence of a public health insurance

[3,4]. However, most of these studies cannot be extrapolated to the
Portuguese population, mostly because we have free accessibility
to health care for people under 18 years old. Therefore, relevant

differences in the characterization of the group of Frequent Users
(FU) are expected. There is no consensus on the definition of an
ED frequent user (FU). Some authors define a child with more than
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three to five visits to the ED per year [4-6], others with more than

gender, parents’ age, area of residence, medical history, place of

scarce resources but also to protect children with true emergen-

sons for visit, time since onset of symptoms, forms of referral and

ten visits per year [8]. The importance of identifying the reasons

for the recurrent use of the ED is not only the overconsumption of

cies from not being promptly treated. Understanding demographic
and clinical characteristics of FU is essential to plan interventions

aimed to improve health education. Public health policies should
focus on the degree of severity of various conditions and what level

of medical care to use. Additionally, existing resources in the community, such as primary care, must be easily accessible, specially
during off-hours [9].

Initially, the aim of this work was to identify and analyze the

clinical and demographic characteristics of the FU of our Pediatric
ED, but then the Covid-19 Pandemic altered dramatically the affluence to health care services and so we decided to describe and

regular follow-up and previous hospitalization in our Pediatric
Department. Emergency episodes were analyzed considering rea-

whether it was a first or a return visit. Episodes were classified as
first observation; reassessment (if the medical staff decides that

the patient should be reevaluated on the following days); or recurrence (if the patient decides to return to the ED because of persisting or worsening symptoms within a seven-day period). We also

analyzed triage priority level, complementary diagnostic exams required, medication administered in the ED, need for other special-

ties consultation, discharge diagnosis and final patient destination
(return to ED, hospital out-patient clinic or primary care referral).
Data analysis

We carried out a retrospective study of all the visits to the pe-

compare the group of FU who visit the ED during the first year of

diatric ED of a secondary care Portuguese hospital (São Sebastião

Materials and Methods

We then applied the same definitions of 99th percentile of visits and

the COVID pandemic.

Population under study
CHEDV is a secondary medical center composed by three hos-

pitals located in three neighboring cities in the north of Portugal

(São Sebastião Hospital in Santa Maria da Feria, São Miguel Hospital in Oliveira de Azeméis and São João da Madeira Hospital in São

Hospital) occurring from January 1st to December 31st, 2018, and
selected a group of patients that made 11 or more visits to the ED.

defined a second group of FU, that came to the ED throughout the
first year of the COVID pandemic (from March 1st, 2020, to February 28th, 2021).

For descriptive data analysis we used Pearson’s chi-square for

João da Madeira). It serves a population of 274.859 inhabitants, of

categorical variables and Independent-samples T-Test for continue

emergency ward whose medical care is provided by general prac-

Results

which 50.520 are under 18 years old (Census 2011). Only HSS has

a differentiated Pediatric ED; the other two hospitals have a basic
titioners.

We considered our population study all children who visited

the Pediatric ED of CHEDV during de calendar year of 2018. The
inclusion criteria were children from 0 to 17 years old that had at

least one visit to the pediatric ED during that year. Trauma in children over 2 years old are evaluated by General Practitioners in the
trauma area near the adult ED and were excluded from this study.
Definitions and variables

For our definition of FU, we used as cut-off the number of visits

a patient made to the ED during the time under study exceeding the
99th percentile of visits.

Patients’ medical records were consulted, containing informa-

tion from each emergency episode, including children’ age and

variables. A confidence level of 0.05 was considered statistically
significant. Data was analyzed using SPSS version 23®.

From January 1st to December 31st, 2018, we had 31,078 visits

to the Pediatric ED of SSH, corresponding to 14,949 users, with a
mean of 2,08 visits per patient. FU was defined as a patient with

eleven or more visits to the Pediatric ED, which corresponded to
the 99th percentile of visits to the ED that year.

About half of the patients (55.58%) registered only one visit to

the ED. The 90th percentile corresponded to 4 visits per year and
the 99th percentile corresponded to 10 admissions per year.

The number of visits was relatively constant throughout the

year, with a small peak in the winter months (December (n = 2913)

and January (n = 3232)) and a slight decline in April (n = 2168),
August (n = 2169) and September (n = 2124) (Figure 1).
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Figure 1: Number of visits to the ED during 2018.
Frequent users

The mean maternal age was 31.6 years (minimum 17, maximum

In our study group, FU accounted for 5,3% of total visits (1658

48 years) and the mean paternal age was 34.8 years (minimum 20,

ven (n = 44) and the maximum was twenty-three (n = 1). The mean

As for geographical origins of patients, 39,8% came from the

visits during 2018) despite being only 0,82% (123 patients) of those who have used the ED. The minimum number of visits was ele-

maximum 52 years).

age was 2.4 years (SD ± 2.99); 75,6% of children were 2 years old

same geographical area as the hospital (Santa Maria da Feira), and

female).

Cambra (4.1%), Estarreja (2.4%), Albergaria (1.6%) and Vila Nova

or less; 3,3% of FU were adolescents (Figure 2). There was no sig-

nificant difference between gender (50.4% were male and 49,6%

59,5% were from other referral areas: Oliveira de Azeméis (22,0%),
Ovar (13,8%), São João da Madeira (9.8%), Arouca (5,7%), Vale de
de Gaia (0.8%).

Figure 2: Age group of frequent users, during 2018 and 2020.
As for their previous medical history, 30% of patients had a

chronic disease: recurrent wheezing or asthma (n = 17), prematu-

rity (n = 13), primary immunodeficiency (n = 2), juvenile idiopathic
arthritis (n = 1), urinary tract congenital malformation (n = 1), epi-

our department. However, most of the reasons for visiting the ED
were unrelated to their previous conditions.

As in the total study population, FU’ visits were relatively cons-

lepsy (n = 1), mitochondrial disease (n = 1), and polymalformative

tant through the year, ranging from a minimum of 107 visits in Au-

More than half (52.8%) had regular hospital follow-up in CHEDV

frequency was recorded on Sundays (n = 272) and lower frequency

syndrome (n = 1).

and 46% had a record of at least one previous hospitalization in

gust to a maximum of 162 visits in May. There was also no signifi-

cant discrepancy regarding the day of admission, although a higher

on Wednesdays (n = 202) (Figure 3). Analyzing time of admission,
42,8% of FU came to the ED from 6pm to 0am (Figure 4).
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Figure 3: FU’ visits to the ED, in 2018, according to the day of the week.

Figure 4: FU’ visits to the ED, in 2018, according to the hour of admission.
Most visits (72%) were classified as first observation; only 2%

of the patients had a referral from non-pediatric basic emergency

rooms or primary care, and 28% were reassessments or recurrences. Almost all episodes (91%) were triaged as non-urgent. Regar-

and pneumonia (6%). Only 35% of the episodes resulted in ambulatory medication.

During 2018, we recorded one death among the FU, a 4-year-old

ding the reasons for seeking medical care at the ED, respiratory

female child with a personal history of prematurity of 35 weeks

symptoms’ duration, 78% reported symptoms initiated within 24

FU’ behavior during the first year of COVID pandemic

symptoms were the most frequent (53.4%), followed by gastroin-

testinal symptoms (16.2%) and fever (14.7%). Considering the

hours, 33% within two to five days prior to ED visit and in 17%

and a polymalformative syndrome.

From March 1st, 2020, to February 28th, 2021, we had 11016 vis-

symptoms had been present for longer than five days.

its to our pediatric ED, which represented a 65% reduction com-

medication (78%) and only 4% needed other specialty consulta-

5) and a reduction to 1,48 visits per patient. Sixty-eight patients

Most of the FU visits did not require diagnostic tests (66%), or

tion at CHEDV. In 93% of the episodes, patients were discharged
home; 2,6% of them were referred to outpatient consultation at

CHEDV. 2.7% of the patients were admitted to the Pediatrics Department, 3.7% stayed in for observation for 24 hours. 7 patients

had to be transferred to another hospital (observation by other
specialities or need for intermediate or intensive care).

The most frequent diagnosis (Figure 3) was unspecified viral

infection (16.8%), upper airway infection (16.8%), acute otitis me-

dia (12%), acute recurrent wheezing (10.1%), gastroenteritis (9%)

pared to the year of 2018 (Figure 5). We had 7441 patients visiting
the ED, which was a 50% decline in the number of patients (Figure

with six or more visits were defined as FUs. They represented 0.9%
of patients and were responsible for 4.6% of total visits. None of
the FU of 2018 met this criterion and 53% of them did not use the
ED at all.

The minimum number of visits was 6 (n = 28) and the maximum

was no more than fourteen (n = 1). The mean age was 4.7 years (SD
± 5.69). Children less than 2 years old or less were the ones that

visited the ED the most in the year of 2020 (55.9%). The next most

frequent users were the adolescents (19,1%) (Figure 2.). There
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Figure 5: Number of visits to the ER and number of patients in 2018 and the first year of the pandemic.
was predominance of male patients (54,4% vs 45,6%) but with no

The fact that 75.6% of FU were children under 3 years old is

statistical significance. As for their medical background, 44% had

consistent with what we have encountered in the literature [6,10-

our hospital but only 26,5% had ever been admitted to our Pedia-

respiratory tract infections in this age group, specially in a popula-

a previous chronic illness, of which 36.7% had mental health conditions such as anxiety disorders; 60.3% had a regular follow-up in
tric Department.

Comparing 2018 and 2020
Comparing both groups, we found that 2020 FU were older

(2.44 vs 4.65 p < 0.001), with a significant higher proportion of
adolescents (19,1%) compared to 2018 (3,3%). However, children
younger than 12 months were the group that used the ED most frequently during the year of the Pandemic (44,6%), which also contrasted to what happened in 2018 (6,5%).

Frequent users from 2020 had less previous admissions to the

Pediatric Department (26.5% vs 45.5% p < 0,01), no difference
in children with follow-up consultation in our hospital (60.3% vs

50.4% p = 0.221) and more frequently a relevant medical history
(44.1% vs 40.7% p < 0.001) mental health conditions being the
most frequent (16.2% in 2020 vs 1.6% in 2018 p < 0.001).

Discussion and Limitations

This study describes the reality of a Pediatric ED in a level II

12]. Younger children go to ED more frequently and that can be

explain by parents’ inexperience and common recurrence of upper
tion such as ours, with a high attendance rate of kindergarten un-

der 12 months. That can also be inferred by the hourly distribution
of FU. Most visits to the ED occur after working hours, in agreement
to the results of another Portuguese Pediatric ED study [12].

The presence of a chronic disease or a relevant health condition

has also been described as a risk factor in some studies [1,4] but its
influence is variable [5,11] and normally associated with a more

adequate use of hospital settings. The characteristics of the episodes that most frequently brought children to the ED were similar

to the observations in other studies: symptoms with less than 24
hours of evolution [13], mostly respiratory symptoms [8] and only

a minority of visits corresponded to true emergencies [13-15]. This
is why more than two-thirds of our patients didn’t need comple-

mentary exams or medication while in the ED, and over 90% were
discharged home, which was similar to the results published in the
literature [1,4,12,15].

The Covid-19 pandemic had and still has a major impact on so-

Hospital within a public health system that is free of cost and uni-

ciety and healthcare systems. We have witnessed a pronounced de-

availability we found higher levels of use (2,08 visits/patient and

stances of lockdowns and fear for a new viral threat, who were the

versal. Primary health care for children is assure by family doctors,
also public, or private pediatricians. So, in terms of accessibility and

0,8% patients responsible for 5,3% visits) even when compared to
those who have the same type of organization (1,7 to 1,88 visits/
patient) [10]. This is not only explained by proximity, because most

of our patients were not from areas close to the hospital. It is prob-

ably due to availability of complementary exams caregivers think
may be necessary, assurance that they’ll be seen by a pediatrician,
and the 24-hour accessibility.

crease in ED demand during 2020 by all users, but to what extent it
also affected FU behavior was to be clarified [9]. Under the circumpatients that continued to come repeatedly to the ED?

During 2020, annual admissions to the ED decreased conside-

rably and the same pattern was observed among FU. There were
various reasons listed in the literature to justify the decrease in
pediatric admissions to the ED, some being the changing beha-
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viors and concerns of the caregivers during a pandemic period or

demonstrated by the smaller number of visits needed for the 99th

visit the Pediatric ED. There are no studies that focus only on FU.

risome finding in our study was the significant increase in mental

the decrease in transmissible infections due to social distancing
[9,16,17]. However, the published results analyze all patients that

In our study the characteristics of FU compared to what was

described in the literature altered significantly. Small children un-

der 12 months were the most representative age group that even
in adverse times, continued to use ED for non-urgent observation.

percentile, but still we had a high percentage of inadequate visits of
young children without serious disease. The unique and very wor-

health related cases. Overall, this evidence requires further studies

to confirm this trend, and needs to be addressed properly in order
to develop successful healthcare strategies.
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