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Abstract
Recent studies estimated that about 20–30% of visits in a paediatric emergency department (PED) are inappropriate. Non-
urgent visits have been negatively associated with crowding and costs, causing longer waiting and dissatisfaction among 
both parents and health workers. We aimed to analyze possible factors conditioning inappropriate visits and misuse in a 
PED. We performed a cross-sectional study enrolling children accessing an Italian PED from June 2022 to September 2022 
who received a nonurgent code. The appropriateness of visits, as measured by the “Mattoni SSN” Project, comprises com-
bination of the assigned triage code, the adopted diagnostic resources, and outcomes. A validated questionnaire was also 
administered to parents/caregivers of included children to correlate their perceptions with the risk of inappropriate visit. 
Data were analyzed using independent-samples t-tests, Wilcoxon-Mann–Whitney tests, chi-square tests, and Fisher’s exact 
tests. The factors that were found to be associated with inappropriate visits to the PED were further evaluated by univariable 
and multivariable logistic regression analyses. Almost half (44.8%) of nonurgent visits resulted inappropriate. Main reasons 
for parents/caregivers to take their children to PED were (1) the perceived need to receive immediate care (31.5%), (2) the 
chance to immediately perform exams (26.7%), and (3) the reported difficulty in contacting family paediatrician (26.3%). 
Inappropriateness was directly related to child’s age, male gender, acute illness occurred in the previous month, and skin 
rash or abdominal pain as complaining symptoms.
     Conclusion: This study highlights the urgent need to finalize initiatives to reduce misuse in accessing PED. Empowering 
parents’ awareness and education in the management of the most frequent health problems in paediatric age may help to 
achieve this goal.

What is Known:
• About 20–30% of pediatric urgent visits are estimated as inappropriate.
• Several factors may be associated with this improper use of the emergency department, such as the misperception of parents who tend to 

overrate their children’s health conditions or dissatisfaction with primary care services.
What is New:
• This study evaluated almost half of pediatric emergency department visits as inappropriate adopting objective criteria.
• Inappropriateness was directly related to the child’s age, male gender, acute illness that occurred in the previous month, and skin rash or 

abdominal pain as complaining symptoms. Educational interventions for parents aimed at improving healthcare resource utilization should 
be prioritized.

Keywords Paediatric emergency department · Non-urgent conditions · Paediatric patient · Use and misuse · Causes or 
reasons or factors

Introduction

According to the American Medical Association, the term 
urgency identifies any circumstance that, “in the judgment 
of the patient, family, or decision-maker, requires immediate 
medical intervention” [1]. This concept implies both objective 
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(illness’ severity and acuity) and subjective aspects (awareness 
of an imminent need for care), giving rise to the user’s expecta-
tion of rapid attention and resolution [2]. Emergency department 
(ED) overcrowding is a growing phenomenon in many countries 
worldwide, and it can also be observed in the paediatric set-
ting [3–5]. The high level of utilization of ED services is over-
whelmed by an inappropriate and heavy access for nonurgent 
conditions. It is estimated that around 20–30% of paediatric ED 
(PED) visits are inappropriate [6], with some authors indicat-
ing rates up to 70% [7]. All visits usually receiving a nonurgent 
code that could be managed at other services can be considered 
“inappropriate” [8]. This may negatively impact health profes-
sionals’ work, extending waiting time for patients [9], and reduc-
ing the quality of care due to delayed treatment[10]. Organi-
zational problems have also been reported, including patients 
leaving the ED without being seen [11], inefficient use of hos-
pital resources—such as the use of highly qualified personnel in 
nonurgent cases [12]—and increased costs [13].

There are several factors that may affect the overcrowding 
in a PED, first of all the misperception of parents and caregiv-
ers, who sometimes tend to overrate as urgent their children’s 
health conditions [14, 13]. Some studies also hypothesized that 
parents may not have trust in primary care services [15]. In 
particular, the difficulty in obtaining an appointment because 
of long waiting lists, the dissatisfaction and communication 
problems with the primary care staff, the efficiency of the PED 
related to available greater resources in the hospital, and the 
consequent higher quality of the provided care are among the 
mostly frequent reported parental reasons to prefer PED over 
their child’s family paediatrician [13, 16, 17].

In December 2003, the Italian government introduced the 
so-called “Mattoni SSN” project with the aim of evaluating 
the appropriateness of every ED visit based on the assigned 
triage code assigned, the adopted diagnostic resources, 
including the need for an additional specialist consultation, 
and the clinical outcome (admission or discharge) [18]. This 
system of classification was extensively applied in Italy, 
even in the paediatric field [7, 12].

The primary aim of this study was to objectively estimate 
inappropriate nonurgent visits in a PED. Our secondary aim 
was to identify socio-demographic or clinical factors and 
misperceptions possibly associated to improper ED use in a 
paediatric setting.

Methods

Study design

We conducted a cross-sectional study in a tertiary level PED 
at the University Hospital of Central Friuli in Udine, North-
eastern Italy, covering an area of 530,000 residents, with a 
volume of 20,000 patients/year between the age of 0 and 16.

A previously validated questionnaire [6] was adminis-
tered to parents and caregivers of participating children from 
28 June 2022 to 9 October 2022. The responses were then 
analyzed and correlated with clinical data retrieved from the 
electronic hospital health system.

The study protocol was approved by the local Institutional 
Review Board (Prot IRB: 86/2022).

Population and inclusion criteria

Patients accessing PED between June and October 2022 
were enrolled. A 4-level tag system based on paediatric 
criteria was used for triage [19]: white and green codes 
were classified as nonurgent/delayable conditions, while 
yellow and red codes were classified as non-delayable 
urgencies/emergencies needing an immediate interven-
tion. Inclusion criteria were as follows: age between 0 
and 16 years, nonurgent triage codes (white and green), 
obtained consent to participate to the study, and to ful-
fil the questionnaire. Patients with no retrievable data or 
whose parents/caregivers did not complete the question-
naire (< 80% answers) were excluded.

Data collection and instruments

The adopted paper-and-pencil 40-item questionnaire [6] was 
administered to all participating patients’ parents/caregivers. 
This validated questionnaire consisted of 38 multiple choice 
and 2 open-ended questions, focusing on three main areas: 
(1) clinical data about the child’s health conditions and rea-
sons for accessing the PED; (2) use of community-based 
primary health services; and (3) sociodemographic data and 
information about the parents/caregivers’ ability to manage 
six common paediatric conditions. A research nurse invited 
parents in the waiting room to participate in the study.

Clinical data including age, information on complaining 
symptoms, treatments, or need for diagnostic exams were 
collected through electronic medical records used in the PED.

Study outcomes

The primary outcome was represented by the percentage of 
inappropriate accesses, estimated through the comparison 
of patient’s clinical data (triage code, age, vital parameters, 
medical interventions—therapies, tests, length of stay/obser-
vation in the PED, discharge diagnosis) with the “Mattoni” 
criteria. According to this method, white and green codes 
discharged “at home” or “the patient leaves the PED before 
the medical visit/during the investigation and/or before the 
report is closed”, with no need to perform any exam with the 
exception of the general visit, and who were not referred by 
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primary care paediatrician, another specialist nor emergency 
care service, were considered inappropriate.

Social, demographic, and organizational characteristics 
of inappropriate access were tested for possible associa-
tions with parental misperceptions, based on data collected 
through the questionnaire proposed to parents.

Statistical analysis

The sample size estimate was obtained by assuming an expected 
frequency of inappropriate accesses of 20%, a margin of error 
of 5%, and a confidence level of 95%. Thus, the minimum sam-
ple size required for statistical purposes was equal to 246.

For the purposes of the analysis, some categorical vari-
ables were recoded. Continuous variables were summarized 
by mean and standard deviation (SD) and/or median and 
interquartile range (IQR) when the distribution of variables 
was not normal according to Shapiro–Wilk test. Categorical 
variables were described by frequency distributions. Fre-
quency comparisons between the groups were performed 
using the chi-square test and, if necessary, with Fisher’s 
exact test, and t-tests or Wilcoxon-Mann–Whitney tests 
were applied to compare continuous variables, as appropri-
ate. Missing answers were not considered in the analysis of 
the association between the variables.

Factors associated with inappropriate nonurgent visits 
in a PED (P < 0.10) were further assessed with univariable 
regression analysis, and only factors showing a bivariate 
association with the dependent variable at the significance 
level P < 0.05 were included in the multivariable logistic 
model. Multicollinearity was assessed with variance infla-
tion factor (VIF), with values above 2.5 indicating consider-
able collinearity [20]. Possible answers were “very poor”, 
“poor”, “fair”, “good”, and “very good” and were trans-
formed in a Likert scale scoring from 1 to 5, where 1 is “very 
poor” and 5 “very good”. The answer “I do not know” was 
categorized as missing value. Statistical significance was 
set at 2-sided P < 0.05. STATA (Release 17 StataCorp LP, 
College Station, TX, USA) was used for analysis.

Results

Children’s baseline characteristics and inappropriate 
access to PED

A total of 275 patients were initially enrolled, but 43 
(16%) were excluded because a different color-code was 
assigned or parents failed to fully complete the survey. 
The final sample consisted of 232 patients. The baseline 
characteristics of the enrolled children and the results of 
the assessment of the presence of association with inap-
propriate access are shown in Table 1. Among children 

accessing PED for nonurgent conditions (white and green 
codes), 126 were males (54.3%), with a median age of 
7 ± 8 years, and mostly first-born child (77/232, 59.5%). 
Only a few of them had a chronic disease (9/232; 3.9%) or 
had recently suffered from acute illness (27/232; 11.6%). 
More than half of patients reported to have not been in the 
PED in the last year (125/232, 53.9%), nor admitted to 
the hospital (165/232, 71.1%). More than one out of two 
accompaniers stated that they had made more than two 
visits to PED in previous years (120/232, 51.7%).

Overall, 104/232 (44.8%) visits in our PED were for 
nonurgent and inappropriate reasons, according to the 
“Mattoni criteria”. Male children were more likely to 
inappropriately access PED than females (inappropriate 
access: males, 65/126 (61.6%); females, 39/106 (36.8%); 
P = 0.024). Median age of children with inappropriate visit 
was lower than that of children with appropriate access 
(inappropriate access median age ± IQR, 6 ± 8; appropriate 
access median age ± IQR, 7 ± 7; P = 0.036). Being acutely 
ill in the last month (inappropriate access: acute disease in 
the last month, 18/27 (66.7); no acute disease in the last 
month, 85/203 (41.9%; P = 0.015)) and the number of visits 
to the PED in previous years also appear to be associated 
with inappropriate access to the PED (P = 0.006).

Most questionnaires (174/232, 75%) were completed 
by mothers. Parental mean age was 40.2 ± 6.9 years for 
mothers and 43.1 ± 7.9 years for fathers. Most parents had 
a high-school degree (mothers, 115/232, 49.6%; 118/232, 
fathers, 50.9%) or were graduated (mothers: 88/232, 
37.9%; fathers: 72/232, 31.0%) and almost all moth-
ers (196/232; 84.5%) and fathers (221/232, 95.3%) were 
employed. None of these variables showed association 
with inappropriateness (Supplementary Table 1).

Symptoms for accessing PED and inappropriate visits

Parents decided to access the PED for non-urgent rea-
sons for various symptoms (Supplementary Table 2). 
The most common symptoms reported by participants 
were trauma/wounds (87/232; 37.5%), skin rash (22/232; 
9.5%), and abdominal pain (22/232; 9.5%). Children 
visiting PED for trauma/injury were less likely to have 
inappropriate access than those accessing for a different 
sign/symptom (inappropriate access and visit for trauma/
wound: 25/87 (28.7%); inappropriate access and visit 
for another sign/symptom: 75/134 (56.0%); P < 0.001)). 
In contrast, children who accessed the PED for skin 
rash (inappropriate access and visit for skin rash: 16/22 
(72.7%); inappropriate access and visit for another sign/
symptom: 84/199 (42.2%); P = 0.006), abdominal pain 
(inappropriate access and visit for abdominal pain: 15/22 
(68.2%); inappropriate access and visit for another sign/
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symptom: 85/199 (42.7%); P = 0.023), and crying (inap-
propriate access and visit for crying: 5/6 (83.3%); inap-
propriate access and visit for another sign/symptom: 
95/215 (44.2%); P = 0.094) were more likely to access 
the PED inappropriately.

Reasons for accessing PED and inappropriate visits

The most frequent reasons for accessing PED were the 
perceived need for urgent care (73/232, 31.5%), the avail-
ability of rapid medical tests (62/232, 26.7%), and the 

Table 1  Baseline characteristics 
of children visited in a PED for 
nonurgent illnesses (N = 232) 
and inappropriate visits

IQR interquartile range, PED paediatric emergency department
. < 0.10; * < 0.05; ** < 0.01; *** < 0.001
a Chi-square test, Fisher’s exact test, t-test or Wilcoxon-Mann–Whitney test, as appropriate

Appropriate n 
(% row)

Inappropriate 
n (% row)

n (% Tot) P-valuea

Sex
   Male 61 (48.4) 65 (51.6) 126 (54.3) 0.024 *
   Female 67 (63.2) 39 (36.8) 106 (45.7)

Median age (IQR) 7 (7) 6 (8) 7 (8) 0.036 *
   [0–2[ 11 (34.4) 21 (65.6) 32 (13.8) 0.162
   [2–4[ 12 (44.4) 15 (55.6) 27 (11.6)
   [4–6[ 27 (64.3) 15 (35.7) 42 (18.1)
   [6–8[ 17 (63) 10 (37) 27 (11.6)
   [8–10] 19 (59.4) 13 (40.6) 32 (13.8)
   [10–12[ 12 (52.2) 11 (47.8) 23 (9.9)
   [12–14[ 19 (65.5) 10 (34.5) 29 (12.5)
   [14–16[ 11 (55) 9 (45) 20 (8.6)

The child is:
   First-born 77 (55.8) 61 (44.2) 138 (59.5) 0.817
   > 2 brothers/sisters 51 (54.3) 43 (45.7) 94 (40.5)

Chronic disease
   Yes 7 (77.8) 2 (22.2) 9 (3.9) 0.191
   No 119 (54.1) 101 (45.9) 220 (94.8)
   Missing answers 2 (66.7) 1 (33.3) 3 (1.3)

Acute disease in the last month
   Yes 9 (33.3) 18 (66.7) 27 (11.6) 0.015 *
   No 118 (58.1) 85 (41.9) 203 (87.5)
   Missing answers 1 (50) 1 (50) 2 (0.9)

PED visits in the last year
   Never 73 (58.4) 52 (41.6) 125 (53.9) 0.473
   Once 28 (53.8) 24 (46.2) 52 (22.4)
   Twice/more 18 (47.4) 20 (52.6) 38 (16.4)
   Missing answers 9 (52.9) 8 (47.1) 17 (7.3)

PED visits in the last years
   Never 23 (41.8) 32 (58.2) 55 (23.7) 0.006 **
   Once 24 (77.4) 7 (22.6) 31 (13.4)
   Twice/more 69 (57.5) 51 (42.5) 120 (51.7)
   Missing answers 12 (46.2) 14 (53.8) 26 (11.2)

Hospitalization
   Never 88 (53.3) 77 (46.7) 165 (71.1) 0.519
   Once 26 (57.8) 19 (42.2) 45 (19.4)
   Twice/more 12 (66.7) 6 (33.3) 18 (7.8)
   Missing answers 2 (50) 2 (50) 4 (1.7)

128 (55.2) 104 (44.8) 232 (100.0)
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impossibility to contact the family paediatrician (61/232, 
26.3%) (Table 2). Children for whom the family paediatrician 
was not reached (vs. those who did not report this reason for 
access the PED) were more likely to have inappropriate access 

to PED (inappropriate access and impossibility to contact the 
family paediatrician: 36/61 (59%); inappropriate access and 
visit other reasons: 67/167 (40.1%); P = 0.011) (Table 2). In 
addition, those who reported that they had already contacted 

Table 2  Reasons for accessing PED for nonurgent illnesses and inappropriate visits (N = 232)

The main reasons for visiting the PED given by the child’s accompanier were transformed into 9 dichotomous variables taking the value 1 if the 
child’s accompanier indicated that reason, 0 if the child’s accompanier indicated at least one reason but not that one; missing answer if the parent 
did not indicate any reason
 < 0.10; * < 0.05; ** < 0.01; *** < 0.001
c Chi-square test or Fisher exact test, as appropriate

Reasons Appropriate 
n (% row)

Inappropriate n 
(% row)

n (% Tot) P-valuec

Advice from the family paediatrician
   No 101 (54) 86 (46) 187 (80.6) 0.598
   Yes 24 (58.5) 17 (41.5) 41 (17.7)
   Missing answer 3 (75) 1 (25) 4 (1.7)

Perceived need for immediate care
   No 81 (52.3) 74 (47.7) 155 (66.8) 0.257
   Yes 44 (60.3) 29 (39.7) 73 (31.5)
   Missing answer 3 (75) 1 (25) 4 (1.7)

Impossibility to contact the family paediatrician
   No 100 (59.9) 67 (40.1) 167 (72) 0.011 *
   Yes 25 (41) 36 (59) 61 (26.3)
   Missing answer 3 (75) 1 (25) 4 (1.7)

The family paediatrician did not consider necessary to visit the child
   No 119 (55.9) 94 (44.1) 213 (91.8) 0.233
   Yes 6 (40) 9 (60) 15 (6.5)
   Missing answer 3 (75) 1 (25) 4 (1.7)

The child had already been visited by the family paediatrician but the 
situation worsened

   No 114 (53.3) 100 (46.7) 214 (92.2) 0.065
   Yes 11 (78.6) 3 (21.4) 14 (6)
   Missing answer 3 (75) 1 (25) 4 (1.7)

Opportunity to obtain any evaluations
   No 87 (52.4) 79 (47.6) 166 (71.6) 0.231
   Yes 38 (61.3) 24 (38.7) 62 (26.7)
   Missing answer 3 (75) 1 (25) 4 (1.7)

Possibility to perform examinations/investigations avoiding long 
waiting lists

   No 122 (54.2) 103 (45.8) 225 (97) 0.254
   Yes 3 (100) 0 (0) 3 (1.3)
   Missing answer 3 (75) 1 (25) 4 (1.7)

Greater convenience according to working time
   No 124 (55.1) 101 (44.9) 225 (97) 0.591
   Yes 1 (33.3) 2 (66.7) 3 (1.3)
   Missing answer 3 (75) 1 (25) 4 (1.7)

Other
   No 107 (55.2) 87 (44.8) 194 (83.6) 0.811
   Yes 18 (52.9) 16 (47.1) 34 (14.7)
   Missing answer 3 (75) 1 (25) 4 (1.7)

128 104 232
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the paediatrician but that the situation had worsened (3/14, 
21.4%) appeared to be less likely to inappropriately access 
the PED than those who entered for another reason (100/214, 
46.7%), although the association did not reach statistical sig-
nificance (P = 0.065) (Table 2).

Diagnosis of nonurgent visits

Among nonurgent visits to PED, most had a discharge diagno-
sis of trauma/wounds (63/232, 27.2%) or pain (52/232, 22.4%), 
and most of those who presented with these diagnoses had 
appropriate access to the PED (trauma/wounds: 51/63, 81.0%; 
pain: 36/52, 69.2%). In contrast, more than 70% of those diag-
nosed with a dermatological problem or gastrointestinal dis-
eases made an inappropriate visit to the PED. Furthermore, 
40% of inappropriate codes were discharged for one of those 
two health issues (dermatological problems: 23/104, 22.1%; 
gastrointestinal diseases: 21/104, 20.2%) (Table 3).

Ability in the management of symptom and visit 
for the symptom

Participants also described their ability to manage common 
paediatric symptoms: most participants reported being good at 
managing fever (mean score ± SD; 4.0 ± 0.9) and less confident 
in the management of respiratory distress (mean score ± SD; 
2.8 ± 1.1). On average, respondents reported merely a dis-
crete ability to handle skin rash (mean score ± SD; 3.4 ± 1.0). 
Answers were furthermore evaluated for possible relationships 
with visit for the symptom. Parents of children who accessed 
the PED complaining cough showed lower perceived ability to 
manage this symptom than those who were visited for another 
health problem (mean score ± SD; 3.25 ± 0.62 vs. 4.02 ± 0.83; 
P < 0.05). No other significant relationships emerged (Table 4).

Univariable and multivariable logistic regression 
analyses

The results of the univariate and multivariate analysis are 
presented in Table 5. Male children and access for skin 
rash were found independent risk factors for inappropri-
ateness and were associated with a twofold [OR: 2.2 (95% 
CI, 1.2–4.1); P = 0.010] and threefold [OR: 3.0 (95% CI, 
1.0–9.0; P = 0.044] increase in the likelihood of inappropri-
ate access, respectively.

In the multivariate analysis, although not reaching sta-
tistical significance, acute illness in the last month [OR: 
2.2 (95% CI, 0.9–5.6); P = 0.086] and visit for abdominal 
pain (vs. visit for another sign/symptom) [OR: 2.7 (95% 
CI, 0.9–7.6); P = 0.066] were also directly associated 
with inappropriate access, whereas visit for trauma/injury 
(vs. visit for another sign/symptom) appeared indirectly 
associated with inappropriate access [OR: 0.5 (95% CI, 
0.3–1.0); P = 0.051]. Multivariate did not exhibit multicol-
linearity (VIF < 2.5).

Benefits of providing additional information to parents

Most parents felt it was helpful or very helpful to receive 
more information concerning the management of typi-
cal paediatric health issues. Respiratory distress was by 
far the symptom with the highest percentage of parents 
who found it very helpful to receive more information 
(140/232, 60.3%). For other health problems, however, 
parents also showed interest, since for any given symp-
tom at least 4 out of 10 people considered it very use-
ful to receive additional information (Supplementary 
Table 3).

Table 3  Diagnosis of nonurgent 
visits (white and green codes) in 
children visited in a PED

ENT ears/nose/throat

Discharge diagnosis Appropriate Inappropriate visit

n % All n % column % row n % column % row

Dermatological problems 30 12.9% 7 5.5% 23.3% 23 22.1% 76.7%
Gastrointestinal diseases 28 12.1% 7 5.5% 25.0% 21 20.2% 75.0%
ENT diseases 19 8.2% 6 4.7% 31.6% 13 12.5% 68.4%
Dental problems 5 2.2% 2 1.6% 40.0% 3 2.9% 60.0%
Other 22 9.5% 11 8.6% 50.0% 11 10.6% 50.0%
Ocular diseases 13 5.6% 8 6.3% 61.5% 5 4.8% 38.5%
Pain 52 22.4% 36 28.1% 69.2% 16 15.4% 30.8%
Trauma/wounds 63 27.2% 51 39.8% 81.0% 12 11.5% 19.0%
All 232 100.0% 128 100.0% 104 44.8%
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Discussion

This is the first study evaluating possible correlations 
between the risk of inappropriate PED visits estimated 
according to objective criteria and the perception of parents/
caregivers of their child’s health condition.

Almost half of the total accesses in our PED were assessed 
as improper (44.8%). The percentage is similar to that reported 
in other studies [6, 7, 12] and is also in line with estimates of 
40–59% of PED visits manageable in less complex settings 
such as primary healthcare services [21, 22]. Ideally users 
should consult their general practitioner/family paediatri-
cian for nonurgent and urgent situations, and then they can 
be referred to the PED if necessary. Specific PED to primary 
care clinic transfer protocol for nonurgent visits of established 
patients have been successfully adopted in USA, by saving up 
to 100.000$ per year [23].

However, as shown in this study, more frequent reasons 
for preferring to access the PED than primary care services 
were the perceived need for urgent care, the difficulty in 
contacting family paediatrician and in obtaining rapid medi-
cal tests. Moreover, the lacked involvement of the primary 
healthcare referral resulted to be associated—although not 
significantly—with approximately twofold higher risk of 
inappropriate visit. On the other hand, those who had been 
previously evaluated by their family paediatrician (vs. those 

who did not report visiting PED for this reason) were at low 
risk of inappropriateness. These findings are supported by a 
recent systematic review that showed the presence of direct 
association between inappropriate visits and several factors 
such as the difficulty of receiving timely access to primary 
care services and the perceived benefit of using PED rather 
than other services [2]. Moreover, children accessing outside 
working hours are less likely to visit the PED inappropri-
ately [3]. In fact, most caregivers acknowledge the nonurgent 
nature of their children’s complaints and refrain from visit-
ing the PED at night time, but prefer it to a primary care’s 
office because of the difficulties to obtain an appointment 
as close in time as needed, or due to the assumption to get a 
faster treatment and a higher quality of diagnostics at a PED 
[3]. The phenomenon may suggest the need for improve-
ments in community and primary healthcare services, as the 
dissatisfaction emerged in this setting may affect parents’ 
decision to seek help in hospital [3, 24–26].

Male children were at higher risk of improper visit, as 
already outlined by previous papers [15, 14]. This may 
be related to the relative higher incidence of infectious 
diseases in boys, as sex hormones impact on the T-helper 
1/T-helper 2 cytokine balance [27]. On the other hand, older 
age resulted a protective factor against the risk of nonurgent 
evaluation, even if this did not reach statistical significance 
in multivariate model; this finding may be related to some 

Table 4  Correlation between 
the ability in the management of 
symptoms and the presence of 
the specific symptom

. < 0.10; * < 0.05; ** < 0.01; *** < 0.001
b Individuals who answered both question 4 and question 36 of the questionnaire
c Wilcoxon-Mann–Whitney test to compare the child's accompanier management score for a list of symp-
toms and the PED visit for that symptom

Visit for the symptom Nb Symptom management ability

Mean SD Median IQR P-valuec

High fever Yes 19 4.0 1.0 4 2
No 195 4.1 0.9 4 1 0.942
All respondents 214 4.0 0.9 4 1

Persistent vomiting Yes 14 4.2 0.9 4 1
No 180 4.0 0.9 4 1 0.336
All respondents 194 4.0 0.9 4 1

Diarrhoea Yes 9 3.9 1.1 4 2
No 194 3.8 0.9 4 1 0.708
All respondents 203 3.8 0.9 4 1

Cough Yes 12 3.3 0.6 3 1
No 198 4.0 0.8 4 1 0.007 **
All respondents 210 4.0 0.8 4 1

Respiratory distress Yes 6 2.2 0.4 2 0
No 178 2.8 1.2 3 2 1.165
All respondents 184 2.8 1.1 3 2

Skin rash Yes 22 3.2 0.9 3 1
No 177 3.4 1.1 3 1 0.316
All respondents 199 3.4 1.0 3 1
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emotional factors: parents usually perceive the urgent need 
to be reassured as soon as possible about their children’s 
condition, in particular when they are younger [15, 24, 28]. 
The inability of infants/toddlers to make their condition 
explicit can generate frustration in their caregivers. Moreo-
ver, the misperception of a higher risk to contract any infec-
tion at school was also evaluated as reason to seek care in a 
hospital setting [3].

Among psychosocial and clinical factors evaluated, 
respiratory distress represented the symptom parents felt 
to be less able to manage with. Therefore, it should be 
not surprising that during the COVID-19 pandemic a 70% 
decrease in the number of PED visits was globally reg-
istered, resulting in a reduction of the workload of PED 
accesses, especially for those unnecessary [3, 29]. In fact, 
the most significant drop was related to infectious and res-
piratory cases [3, 30]. Parents often reported to feel not 

able to manage their children’s clinical conditions, even 
about common symptoms such as fever or cough. This is 
consistent with our results showing that parents’ perceived 
ability for some common health problems, such as respira-
tory distress or skin rash, was on average at or below the 
discrete level. This appeared as an issue in particular with 
first-time parents, who may lack experience in dealing with 
a sick child [21, 25]. Empowering caregivers’ awareness 
and education in the management of the most frequent 
health problems in paediatric age may help their autonomy 
and possibly reduce inappropriate visits in PED. Parents 
who are confident in dealing with a sick child usually know 
when to involve a doctor [24].

Approximately 7 out of 10 of those who accessed for 
rash had inappropriate access. Indeed, visiting PED for that 
issue was found directly associated with inappropriate visit. 
This result can be explained by the fact that most parents 

Table 5  Univariable and 
multivariable logistic regression 
model for inappropriate PED 
visits

‘Visit for crying’ was not included in the univariate model (and therefore also not in the multivariable 
model) due to the limited number of children with access to PED for this reason
OR odds ratio, SE standard error, CI confidence interval, PED paediatric emergency department
 < 0.10; * < 0.05; ** < 0.01; *** < 0.001

Univariate Analysis

P-value

OR SE 95% CI

Sex
   Female Ref
   Male 1.8 0.5 (1.1–3.1) 0.025 *

Child's age 0.9 0.0 (0.9–1) 0.048 *
Acute illness occurred in the previous month 2.8 1.2 (1.2–6.5) 0.018 *
PED visits in the last years
   Never Ref
   Once 1.2 0.4 (0.6–2.3) 0.577
   Twice/more 1.6 0.6 (0.8–3.2) 0.232

Impossibility of contacting the family paediatrician 2.1 0.7 (1.2–3.9) 0.012 *
The child has already been visited by the family 

paediatrician but the situation has worsened
0.3 0.2 (0.1–1.1) 0.079

Visit for trauma/wound 0.3 0.1 (0.2–0.6)  < .001 ***
Visit for skin rash 3.7 1.8 (1.4–9.7) 0.010 *
Visit for abdominal pain 2.9 1.4 (1.1–7.4) 0.028 *
Multivariate Analysis

OR SE 95% CI
Sex
   Female Ref
   Male 2.2 0.7 (1.2–4.1) 0.010 *

Child's age 0.9 0.0 (0.9–1.0) 0.118
Acute illness occurred in the previous month 2.2 1.1 (0.9–5.6) 0.086
Impossibility of contacting the family paediatrician 1.7 0.6 (0.8–3.3) 0.140
Visit for trauma/wound 0.5 0.2 (0.3–1.0) 0.051
Visit for skin rash 3.0 1.7 (1.0–9.0) 0.044 *
Visit for abdominal pain 2.7 1.4 (0.9–7.6) 0.066



5435European Journal of Pediatrics (2023) 182:5427–5437 

1 3

do not feel capable enough to handle rashes. Dermatologic 
conditions continue to comprise a significant number of ED 
accesses in the paediatric population, and patients present-
ing with these conditions were more likely to be triaged as 
nonurgent or semi-urgent than those without dermatologic 
conditions [31]. Only 2% of patients with dermatologic con-
ditions required further observation or admission [31]. Simi-
lar findings were also shown by Biagioli et al., and parents 
stated to wish for more information about the management 
of this condition [6].

As our findings support the hypothesis that the overuse 
of the PED may be mostly due to a parental attitude towards 
a general overuse of healthcare resources, priority should 
be given to educational interventions for parents aimed to 
improve healthcare resources utilization [32]. A British ran-
domized, prospective cohort study compared two groups of 
parents to assess the impact of a short educational video on 
the management of common symptoms [33]. Even though 
knowledge and assessment of childhood fever improved, 
PED use for minor complaints did not decrease in practice. 
A second study carried out in Texas evaluating educational 
measures for parents of children with asthma showed that 
parental education is related with a better understanding of 
the disease and boosts self-confidence in handling asthmatic 
treatments [34]. Moreover, the number of times children 
with asthma presented to the PED resulted significantly 
reduced after these educational measures [34].

Also, public health campaigns may help increase public 
awareness regarding primary care services and consequently 
lead to reduce PED attendances [21]. However, the evidence 
of effectiveness of these strategies appears scant and gener-
ally of low quality [35–37].

Although parents report that education on the urgency of 
paediatric conditions would be helpful, substantial reduction 
of paediatric nonurgent ED use may require improvements 
in families’ primary care office access, efficiency, experi-
ences, and appointment scheduling [13]. Extended office 
hours may be the most effective practice change to reduce 
PED use. Primary care practices should prioritize the most 
effective enhanced access services and communicate exist-
ing services to families [38].

Limits and strengths

Some limits of this study should be highlighted. The num-
ber of collected questionnaires was slightly lower than ini-
tially estimated by the sample size (232 enrolled patients 
vs. 246 expected), but the data collection was performed 
during summer months, and as reasons for accessing PED 
are influenced by seasonality, the enrolment may be also 
affected as well.

The survey was available only in Italian; therefore, 
some patients have been excluded, and this may constitute 
an important selection-bias. However, even if some reports 
showed that foreign patients may be at higher risk of inap-
propriateness [39], evidence is still unclear as other studies 
demonstrated that immigrants did not access to PED more 
frequently than Italian children [40].

Among the strengths of this study, we adopted an objective 
tool to assess the appropriateness of accesses in a PED. In 
fact, as shown by a recently published Canadian study, clini-
cian judgment alone is poorly reliable for assessing appro-
priateness of PED visit, suggesting the implementation with 
more objective criteria [41]. We similarly chose to use a pre-
viously validated questionnaire to evaluate parents’ charac-
teristics and perceptions of their children’s condition [6, 7]. 
A quite large group of possible determinants and factors were 
tested to evaluate associations with improper use of PED.

Conclusions

At least half of PED visits at our centre were inappro-
priate, and parental reasons for inappropriate presenta-
tions most commonly reflected difficulties in contacting 
primary care paediatricians and the perceived need for a 
quick work-up and treatment. Several factors may be asso-
ciated to the misuse of PED services, and empowering 
parents’ awareness and education in the management of 
the most frequent health problems in paediatric age may 
help to reduce this habit. Learning also from the experi-
ence of the recent COVID-19 pandemic, the real challenge 
remains to move health care systems towards more inte-
grated models between hospitals and community services.
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