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Abstract 

Background. During 2020, COVID-19 had a diversified distribution in Italy, the first nation in Europe to 
experience the outbreak of the epidemic. This was linked to geographical differences in population density 
and distribution of healthcare facilities, including Emergency Departments (EDs). This study aims to assess 
the impact of the pandemic on ED utilization in 2020 across different subpopulations and geographical 
locations in Italy.
Methods. We used anonymized data from a survey conducted by the Italian National Institute of Statistics 
on 25,000 families to analyze the yearly rate of people who used EDs from 2015 to 2020. The rate of 
persons who accessed ED services in 2020 per 1,000 population was compared with those of the previous 
non-pandemic years. 
Results. The number of people accessing EDs in 2020 was 32.3% lower, although this reduction was not 
uniform across the 21 regions / autonomous provinces. People aged 0–14 years experienced the highest 
reduction in ED visits. In 2020, low educational level people exhibited a steeper reduction in the use of 
EDs.
Conclusions. This study shows a significant drop in EDs use especially by children; the population section 
mostly affected by the effects of the pandemic. This study also confirms that education and socio-economic 
status are important determinants of ED use. The heterogeneous reduction in ED use across the regions of 
Italy highlights the need to further investigate the impact of this pattern on the health of the population, as 
well as to define adequate preparedness strategies to face future emergencies.
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(24). The pandemic may have affected these 
utilization patterns offering new insights on 
the issue of ED overburden. This information 
could reveal unique subpopulations defined 
by a larger variation in ED use compared with 
the pre-pandemic period and, conceivably, 
would allow researchers to understand the 
reasons behind these changes. This key 
information for policymakers and health 
systems would make it possible to implement 
specific analyses aimed at assessing the 
health needs resulting from a reduced use 
of the ED service, and at evaluating the 
appropriateness of the health conditions that 
prompted patients to seek urgent medical 
assistance.

During the first months of 2020, COVID-
19 had an extremely varied distribution in 
Italy, being the first nation in Europe to 
experience the outbreak of the epidemic. This 
heterogeneity was also linked to geographical 
differences in population density, distribution 
of healthcare facilities, and local strategies 
to contain or mitigate the virus. As a matter 
of fact, the 21 regions and autonomous 
provinces of Italy must provide the so 
called “Essential Levels of Care’’ (i.e., the 
core benefit package and standard of health 
services), set by the central government, 
through the Regional Health Services, but 
are responsible and autonomous for the local 
organization and delivery of healthcare (25). 
By definition, regional differences that may 
result in different ED utilization cannot be 
investigated in studies that focus on single 
subnational jurisdictions (19-22). Therefore, 
a broader vision is needed to appreciate the 
effect of the pandemic on the whole country 
and not only at the local level.

For all these reasons, this study aims 
to assess the impact of the COVID-19 
pandemic on ED utilization in 2020 across 
different subpopulations and geographical 
locations in Italy.

Introduction

As the COVID-19 pandemic rampaged 
throughout the World causing an immense 
number of deaths in 2020 and 2021 (1-3), 
the Italian Government and the National 
Healthcare Service (SSN) enacted a range 
of non-pharmaceutical interventions and 
organizational strategies to mitigate the effect 
of the health crisis (4-7). Initial public health 
strategies consisted in deferring non-urgent 
patients’ visits to avoid postponable healthcare 
services utilization and to reallocate resources 
to COVID-19 management (8, 9). Moreover, 
the Italian Government enforced national and 
subnational lockdown measures from March 
to May 2020 (10, 11).

These non-pharmaceutical measures not 
only helped to contain the spread of the virus 
(12), but they also affected the patterns of 
Emergency Departments (ED) visits and 
their overall utilization by citizens (13, 
14). Specifically, the Italian SSN reported 
a reduction in ED visits for acute care 
unrelated to COVID-19, as underlined by 
many authors (13, 15, 16). On the one hand, 
this reduction in ED use reflects the lower 
need of visits for specific conditions (e.g., 
trauma, road and work accidents (17, 18)) 
as a result of the lockdown measures, while, 
on the other hand, it shows how, net of the 
COVID-19-related accesses, many of the 
ED visits are not real emergencies. In the 
worst-case scenario, this drop in ED visits 
may mean unmet health needs.

Notably, the vast majority of studies on 
ED visits’ patterns during the pandemic 
focused on specific pandemic waves (19), 
conditions (20), and subpopulations (21, 
22). Few studies investigated ED use by 
age, gender and educational level. Plenty 
of literature reported higher prevalence of 
inappropriate ED use among people with 
lower socioeconomic status (23) and children 
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Methods

1. Data sources
In this descriptive time-trend analysis, 

we used anonymized data from the survey 
“Aspects of daily life” conducted by the 
Italian National Institute of Statistics (Istat) 
(26). This survey is part of an integrated 
system of social surveys - the Multi-Purpose 
Surveys on Families - that investigates the 
daily life of individuals and families in Italy. 
The survey is carried out on a sample of 
about 25,000 families equally distributed 
in about 800 Italian municipalities of 
different demographic sizes. Families are 
randomly extracted according to a sampling 
strategy aimed at building a statistically 
representative sample of the resident 
population in Italy. The survey takes place 
every year in the period between March and 
May. We analyzed the yearly rate of people 
who used ED in the three months prior to the 
interview per 1,000 population, from 2015 to 
2020. This information was extracted from 
a single question of the survey (Have you 
visited an ED in the last three months? Yes/
No). The original survey is available in the 
supplementary material.

2. Data analysis
The rate of persons who accessed ED 

services in 2020 per 1,000 population was 
compared with a historical baseline from 
previous years in a period which was not 
affected by the pandemic. The baseline 
consisted of the weighted average of annual 
rates observed between 2015 and 2019, 
using the triangle number (5×(5+1))/2=15 
as the denominator of the formula to give 
increasing prominence to recent years (i.e., 
1/15 in 2015 to 5/15 in 2019).

Differences in ED utilization were 
stratified by region, sex, age group, and 
educational level. Age was subdivided into 
11 classes (i.e., 0-5, 6-14, 15-24, 25-34, 
35-44, 45-54, 55-64, 65-74, 75-79, and 
≥80 years), while educational level was 

subdivided into 4 classes (i.e., primary 
school or lower, middle school, high school, 
and university degree or higher).

All analyses were performed using 
R version 4.2.0 (R Project for Statistical 
Computing) (27).

Results

The number of people accessing ED 
in the first months of 2020 was 32.3% 
lower as compared with the 2015–2019 
reference period (50.5 versus 74.6 per 
1,000 population) (Figure 1). This pattern 
was not uniform across the 21 regions and 
autonomous provinces of Italy. Specifically, 
the reduction was more pronounced in the 
northwest (Lombardy: −36.7%; Piedmont: 
−34.5%; Aosta Valley: −39.5%; Liguria: 
−38.8%) and the south (Calabria: −41.7%; 
Basilicata: −39.4%), whereas the northeastern 
and central regions reported a lower decline, 
the lowest being in the autonomous province 
of Trento (−9.0%) (Figures 2 and 3).

People aged 0–5 years (females: −59.1%; 
males: −54.1%) and 6–14 years (females: 
−42.5%; males: −52.3%) experienced the 
highest reduction in ED visits (Figure 4). 
In the other age-by-gender subgroups the 
reduction was still noticeable, but less 
marked. The two age groups with the 
strongest difference between males and 
females were 45–54 years, where it was 
more evident for females, and 70–74 years, 
where it was more evident for males.

Figure 5 shows differences in ED use across 
educational levels. The 2015–2019 weighted 
average shows higher use among people with 
lower educational levels, this pattern being 
more pronounced in males than in females. 
In 2020, lower educational levels exhibited a 
steeper reduction in ED services use; more 
specifically, the highest percentage reduction 
was found among people with a middle school 
diploma (−33.4%) and a primary school 
certificate or lower (−32.1%).
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Figure 1. People accessing Emergency Departments per 1,000 population from 2015 to 2020. Dashed line (- -) indicates 
the weighted average of annual rates between 2015 and 2019.

Figure 2 - People accessing Emergency Departments per 1,000 population by geographical region. Weighted average 
of annual rates (2015–2019) vs 2020.
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Figure 3 - Percentage reduction in people accessing Emergency Departments per 1000 population. Weighted average 
of annual rates (2015–2019) vs 2020.

Figure 4 - Percentage reduction in people accessing Emergency Departments per 1,000 population by sex. Weighted 
average of annual rates (2015–2019) vs 2020.
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of literature reported a higher reduction in 
ED visits during the first pandemic wave 
in many countries (28-32). This study 
confirms this trend at the subnational level 
and shows that the reduction in ED use was 
not homogeneous across the Italian regions. 
Specifically, the greatest reduction in absolute 
numbers occurred in the northwestern 
regions, which correspond to the area of Italy 
that was first hit by the pandemic (33, 34). 
Conceivably, it can be assumed that local 
restrictions, combined with a greater fear 
of the population of contracting the virus in 
healthcare facilities, led to a reduction in ED 
use. This hypothesis is supported by other 
authors, such as Herranz-Larrañeta et al, who 
analyzed the variations in access to EDs in 
Spain during the first pandemic wave (35).

We also identified non-homogeneous 
patterns of ED use by age class. Notably, 
the age classes that reported the greatest 
reduction in the use of EDs were 0–5 
and 6–14 years. This important reduction 

Discussion

In this study we investigated the impact of 
the COVID-19 pandemic on the healthcare 
services use in the Italian population. 
Specifically, we analyzed the differences 
in ED use in 2020 compared with previous 
years, using data from a national survey 
conducted by Istat on a sample of 25,000 
Italian families, representative of the entire 
Italian population. Data were aggregated 
by geographical region, sex, age class, and 
educational level.

Although it was not possible to exclude 
individuals who sought emergency services 
for COVID-19-related conditions, in the 
first five months of 2020, the number of 
people who used emergency services was 
lower than the weighted average of previous 
years. This evidence confirms what has 
already been reported by other studies that 
analyzed how the patterns of access to ED 
changed during the pandemic. Indeed, plenty 

Figure 5 - People accessing Emergency Departments per 1,000 population by sex and educational level. Weighted 
average of annual rates (2015–2019) vs 2020.
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may be linked to the high proportion of 
inappropriate access to the ED typical of 
the younger population (36). This high 
proportion could be related to the fact that 
ED visits for people under 18 years of age do 
not require copayment even for conditions 
which are not of emergency or urgent nature 
(37), and to parent’s need for reassurance 
and misperception of urgency (38-41). 
During the pandemic period, the fear of 
contagion may have overcome this need for 
reassurance and contributed to a reduction 
of inappropriate accesses. Furthermore, 
the reduction in the use of EDs during the 
pandemic period could also be attributed to 
the lower number of traumas and injuries that 
have affected children and adolescents due 
to the closure of recreational and sporting 
activities (42-46).

Acknowledging these drastic changes 
in pediatric ED use should prompt us to 
consider possible solutions to mitigate 
inappropriate pediatric ED visits (30, 47, 
48). First, we should aim at improving 
parents’ health literacy and awareness of 
their children’s health status. Moreover, in 
Italy, pediatric primary care is not available 
during the night and on weekends, leading 
parents to seek hospital assistance. A 
possible solution to this problem could be 
strengthening pediatric primary healthcare 
services to meet the health needs of the 
population. With this in mind, telemedicine 
services could be implemented to provide 
medical consultations when the outpatient 
clinic is closed. 

The reduction in the use of emergency 
services was more homogeneous in the 
remaining age groups. The analysis of ED 
utilization by educational level showed that 
there was a noticeable gradient between 
populations with different educational status 
in the years preceding the pandemic (i.e., 
2015–2019). Specifically, higher levels of 
use have been reported in subpopulations 
with low levels of education. This result 
confirms what has already been reported in 

the literature, namely that lower education 
is associated with lower health literacy and, 
therefore, with a greater consumption of 
health resources and emergency services 
(49, 50). The same patterns observed in our 
analysis, however, add an important piece to 
the knowledge of this phenomenon. Indeed, 
during the first months of the pandemic, 
marked by draconian measures for limiting 
social and work interaction, these sections of 
the population were those that reduced the use 
of services the most. As a result, differences 
in EDs use across educational levels were 
less evident during the pandemic, although 
persons with the lowest education (primary 
school or lower) still “outdistanced” the 
other population subgroups (middle school 
or higher). Notably, the male population 
maintained a higher utilization gradient than 
the female population. These differences 
point to strong health inequalities closely 
related to the social determinants of health. 
Specifically, it has been widely demonstrated 
that better health outcomes are associated 
with higher socioeconomic status (51) and 
this was confirmed to be true even during 
the pandemic (52). This result supports 
current evidence that reports an overuse of 
emergency services for nonurgent conditions 
in subpopulation with low socioeconomic 
status (53, 54).

All the above considered, the COVID-
19 pandemic showed that effective 
communication plays a crucial role in 
determining people’s behaviors. This 
concept remains valid even in the post-
pandemic period. Communication between 
health professionals and patients (including 
families with children) should therefore be 
improved. This would make it possible to 
improve the level of awareness of individuals 
regarding their own health and the health 
of their children, avoiding misperception 
of urgency, and, therefore, unnecessary ED 
usage.

This study has several limitations. First, 
it relies on self-reported data and does not 
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investigate the actual number of ED accesses 
in Italy. Second, the data are limited to the 
first 5 months of 2020, restricting the analysis 
to the first pandemic wave only. Third, the 
lack of individual data prevents us from 
conducting more in-depth analyses, such as 
investigating frequent users’ behaviors or 
the reason behind ED access. Lastly, having 
no access to the number of respondents to 
the survey, makes it impossible to build 
confidence intervals around point estimates 
and to detect significant decreases or 
increases over time using statistical tests. 

Conclusions

In this study, we described the impact 
of the COVID-19 pandemic on ED use 
patterns in Italy elaborating anonymized 
data from a survey of about 25,000 Italian 
families (26). EDs’ use has been widely 
studied both before and during the COVID-
19 pandemic. This study shows a significant 
drop in ED use during the first pandemic 
wave. The reduction was particularly marked 
in the pediatric population, one of the most 
affected by the direct and indirect effects of 
the pandemic. Moreover, we report a marked 
reduction in ED use in the subpopulation 
with the lowest educational level, confirming 
that education and socio-economic status 
are important determinants of healthcare 
services’ use, even during a health crisis. 
Lastly, our results show a heterogeneous 
reduction in ED use across the regions of 
Italy, highlighting the need for future studies 
investigating the impact of this pattern on 
the health inequalities and wellbeing of the 
Italian population, as well as for adequate 
preparedness strategies to face future 
emergencies. 
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Riassunto

L’impatto della pandemia di COVID-19 sull’utilizzo 
del Pronto Soccorso in Italia

Premessa. Nel corso del 2020 l�impatto del COVID-
19 è stato eterogeneo in Italia, prima nazione in Europa 
a sperimentare l�outbreak dell’epidemia. Ciò è stato 
dovuto alle differenze geografiche nella densità di 
popolazione e nella distribuzione delle strutture sani-
tarie, compresi i dipartimenti di emergenza e i pronto 
soccorso (PS). Questo studio ha come obiettivo valutare 
l’impatto della pandemia sull’utilizzo dei PS nel 2020 in 
diverse sottopopolazioni e località geografiche in Italia.  
Metodi. Abbiamo utilizzato i dati anonimizzati di 
un’indagine condotta dall’Istituto Nazionale di Statistica 
(Istat) su 25.000 famiglie per analizzare il tasso annuo di 
individui che hanno utilizzato i PS dal 2015 al 2020. Il 
tasso di accesso ai PS nel 2020 è stato confrontato con 
quello dei precedenti anni non pandemici.

Risultati. Il numero di persone che hanno acceduto 
ai PS nel 2020 è stato del 32,3% inferiore rispetto agli 
anni precedenti, sebbene questa riduzione non sia stata 
uniforme nelle 21 regioni e province autonome italiane. 
Le persone di età compresa tra 0 e 14 anni hanno speri-
mentato la più alta riduzione delle visite al PS. Nel 2020, 
gli individui con bassi livelli di istruzione hanno mostrato 
una riduzione più marcata dell’utilizzo dei PS.

Conclusioni. Questo studio mostra un calo significa-
tivo nell’uso dei PS soprattutto nei bambini, la popola-
zione maggiormente colpita dagli effetti della pandemia 
nelle prime ondate. Questo studio conferma anche che 
l’istruzione e lo stato socio-economico sono importanti 
determinanti dell’uso dei PS. La riduzione eterogenea 
dell’utilizzo di PS nelle regioni italiane evidenzia la ne-
cessità di approfondire l’impatto di questo setting di cura 
della popolazione, nonché di definire strategie di prepa-
redness adeguate per affrontare future emergenze.
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