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Abstract
This study will describe trends in the use of emergency departments before and after the Spanish State of Alarm, especially 
in pathologies not directly related to this infection. A cross-sectional study was conducted of all visits to the emergency 
departments in two third-level hospitals in two Spanish communities during the Spanish State of Alarm, compared with the 
same period of the previous year. The variables collected included the day of the week, the time of the visit, the duration 
of the visit, the final destination of the patients (home, admission to a conventional hospitalization ward, admission to the 
intensive care unit, and death), and the diagnosis at discharge according to the International Classification of Diseases 10th 
Revision. During the Spanish State of Alarm period, an overall decrease in care demand of 48% was observed, which reached 
69.5% in pediatric emergency departments. We also saw a drop of between 20 and 30% in time-dependent pathologies (heart 
attack, stroke, sepsis, poisoning). The decrease in overall attendance in the emergency departments and absence of serious 
pathologies, such as time-dependent diseases, observed during the Spanish State of Alarm compared to the previous year 
highlights the need to strengthen the messages addressed to the population to encourage them to seek care without delay in 
case of alarming symptoms and reduce the high morbidity and mortality rate if the diagnosis is delayed.
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Introduction

From March 14 to June 21, 2020, coinciding with the first 
wave of COVID-19, Spain declared the Spanish State of 
Alarm (SSA) to combat this disease. Its restrictions and limi-
tations affected mobility and non-essential travel, the closure 
of training and business entities, outdoor activities, social 

distancing, hand hygiene measures, and the use of gloves 
and masks [1, 2].

The state impact was serious, Spain was the third country 
with the highest number of COVID-19 cases diagnosed in 
Europe. However, there are differences between the differ-
ent autonomous communities, both in the number of people 
affected and in the mortality rate. The Ministry of Health 
reported at the end of this period a total of 246,272 cases and 
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28,323 deaths. The most affected communities were Madrid, 
Catalonia, and Castilla y León [3]. In addition to the social 
impact, the health impact stands out above all, in particular 
the impact on the emergency departments (EDs). Due to the 
care overload secondary a greater severity and complexity 
of the pathologies treated, an effect already observed in the 
context of other epidemics such as the severe acute respira-
tory syndrome (SARS) or Middle East respiratory syndrome 
(MERS) [4, 5]. During this first wave, while the number of 
people hospitalized with COVID-19 increased, the number 
of visits to the ED decreased, especially those with unrelated 
COVID-19 pathologies, which could have led to an increase 
of global morbidity and mortality. Between these patholo-
gies, we highlight those that are most life threatening, espe-
cially the diseases categorized within the emergency codes 
[6–10].

To quantify the effect of COVID-19 on the global care 
dynamics of two EDs with different disease incidences on 
the drop in the total number of care visits and serious pathol-
ogies during the SSA, we compared the volume of visits in 
this period with the previous year.

Methods

This is a retrospective and cross-sectional study of two third-
level hospitals in two Spanish communities. The HUMV, 
located in Cantabria, has 907 beds and covers a population 
of 300,000 inhabitants. The number of patients diagnosed 
with COVID-19 during the SSA in this community was 2344 
cases. The HUGTIP located in Catalonia, and one of the ref-
erence hospitals for patients with severe COVID-19 during 
the EAE, has 643 beds and covers a population of more than 
800,000 inhabitants. The number of patients diagnosed with 
COVID-19 during the SSA in this community was 60,645.

All patients who attended the EDs of both hospitals 
between March 14 and June 21, 2020 (pandemic or SSA 
period) were selected and compared with the same period 
of the previous year (comparison period). The population 
analyzed included both children and adults to have a broader 
view of EDs attendance. They were differentiated by pedi-
atric patients, < 18 years old; gynecological and obstetric 
patients; general emergency patients, > 18 years old. Visits 
to EDs without recorded data and without established diag-
noses were excluded.

The data to assess trends in Ed visits during the SSA 
were collected from the minimum basic data set of both 
centers. The collected data elements included the fol-
lowing: sociodemographic characteristics, including age 
and sex, the characteristics of the visits to the ED such 
as the day of the week, the time of visit by work shifts 
(08:00–15:00, 15:00–22:00, 22:00–08:00), the average 
stay, the final destination (home, hospital admission, 

intensive care unit (ICU) admission, and death), and the 
discharge diagnosis according to the 10th International 
Classification of Diseases (ICD-10) [11]. Patients consid-
ered to have died in the ED were both those registered 
as dead and those who died the first 24 h after hospital 
admission. In the subgroup analysis, we considered six age 
groups: “pediatric” from 0 to 17 years; “youth” from 18 
to 44 years; “adults” from 45 to 59 years; “older adults” 
from 60 to 74 years; “elderly” from 75 to 89 years; and 
“long-lived elderly” 90 years or older.

The different phases of the SSA were analyzed to see 
the impact of the different rules of restriction and/or de-
escalation on ED assistance. Four periods classified were: 
(a) phase 0 or home confinement situation: from March 14 
to May 10; (b) phase 1 or initial de-escalation phase: from 
May 11 to 24; (c) phase 2 or middle de-escalation phase: 
from May 25 to June 7; (d) phase 3 or final de-escalation 
phase: from June 8 to 21.

To analyze the time-dependent processes, codes were 
defined according to the ICD-10: (1) serious acute car-
diovascular diseases: myocardial infarction (MI) I21–I24 
and stroke I60–I63; (2) sepsis: A41 and R65.21; (3) acute 
intoxications: F10–F19 and T36–T50.

Analysis

The daily number of ED visits and their characteristics 
were examined during the SSA and the same period of the 
previous year. The mean ± standard deviation was used 
for continuous variables and percentages for categorical 
variables. The proportions’ comparison was made with 
the Chi-square test. Mean comparisons were made with 
Student’s t test.

The change in the average number of visits during the 
SSA and the comparison period was calculated as the aver-
age difference in total visits between the two periods (SSA 
period − comparison period), divided by the visits in the 
comparison period.

The data was analyzed using the STATA/MP (version 15, 
StataCorp LP) and statistical significance was set for two 
queues p < 0.05.

Ethical aspects

The basic minimum set of data from the EDs of both centers, 
anonymized and collected retrospectively, was used. Due 
to the characteristics of this study, where patients do not 
participate and without access to medical history, there is no 
evaluation by a clinical research ethics committee, although 
it did have the approval of the management of the participat-
ing centers.
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Fig. 1  Evolution of visits to the EDs in the different phases of the SSA by age group compared to the previous year
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Results

Table  1 compares the characteristics of people who 
attended the EDs during the SSA and the comparison 
period. 44,373 visits were recorded in the pandemic period 
and 85,371 in the comparison period, which showed a sig-
nificant decrease of 48% in the number of visits during the 
SSA. By specialties, a saturation of general emergencies 
was observed during the SSA, with a healthcare reduction 
of 44%, reaching 70% in pediatric emergencies. In the dis-
tribution by sex, in both periods analyzed, more women 
than men were attended the EDs. A greater reduction in 
male attendance was observed compared to female attend-
ance during the pandemic period (49% vs 47%). The age of 
the patients was higher during the SSA, being 48.0 years 
(SD: 0.13), compared to 43.3 years (SD: 0.09) in the com-
parison period. An evident drop in care was observed in all 
age groups, the proportional difference was more evident 
in pediatric patients. A greater drop in attendances in the 
long-lived elderly in the HUGTiP compared to the HUMV 
stands out (56.5% vs 31.3%). The greatest decrease in the 
number of visits occurred in all age groups in phase 0 
of the SSA (Fig. 1). In the later phases, the differences 
were not so clearly marked. By work shifts, there was an 
increase in attendance during the morning (45.0%) com-
pared to a significant drop in the afternoon (38.1%) and 
night (16.7%) during the SSA (Table 1).

Table 2 shows the average stay and the final destination of 
the patients. The mean stay in the EDs was not significant in 
the overall study; however, in the HUMV an increase in the 
average length of stay was observed during the SSA (6.3 h) 
compared to the previous year (4.1 h). When we studied the 
final destination of the patients, a drop in home discharges 
was observed in the study period, compared to an increase 
in hospital admissions. ICU admissions were higher during 
the pandemic period (4.8%) compared to the previous year 
(4.0%). There are differences between hospitals, highlighting 
a lower percentage of ICU admissions in the HUMV dur-
ing the study period (3.5%) compared to the control period 
(5.1%). An increase in the percentage of patients who were 
discharged before being treated or who requested voluntary 
discharge was observed during the study period compared 
to the control year, without this difference being significant. 
The mean age of these patients was higher during the SSA, 
44.3 years (SD 16.9), compared to 39.2 years (SD 19.9) dur-
ing the comparison period (p < 0.05). Regarding deaths, an 
increase in patients who died in the EDs, hospital, and ICU 
was observed during the study period compared to the previ-
ous year. Figure 2 shows how this increase in mortality was 
higher in phases 0 and 1 of the SSA, estimating a mortality 
related to COVID-19 of 13%.
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Fig. 2  Weekly mortality in the EDs, hospitals, and intensive care unit in the different phases of the SSA compared to the previous year
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Fig. 3  Weekly time-dependent pathologies in the different phases of SSA compared to the previous year
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Table 3 shows the comparison by groups of pathologies 
during the SSA compared to the previous period, observing 
a drop in absolute numbers in all groups. When comparing 
the proportions, an increase was found in the following 
pathologies: infectious (A00–B99), neoplastic (C00–D49), 
endocrine–metabolic (E00–E89), vascular (I00–I99), geni-
tourinary (N00–N99), gynecology—obstetric (O00–O00), 
due to external causes (V00–V99) and contact reasons 
(Z00–Z99), in the face of a drop in neurological pathology 
(G00–G99), ophthalmological (H00–H59), otorhinolaryn-
gological (H69–H95), respiratory not related to COVID-
19 (J00–J99), digestive (K00–K95), cutaneous (L00–L99), 
musculoskeletal (M00–M99), by signs and symptoms 
(R00–R99), and trauma and poisoning (S00–T88). In the 
gynecological–obstetric pathology study, an increase in 
the percentage of abortions during the study period com-
pared to the comparison period stood out, from 0.41 to 
0.73% (p < 0.001). It should be noted that during the SSA, 
a significant drop in respiratory pathology (from 3.83 to 
0.65%) and trauma (4.41 to 1.46%) was observed in pedi-
atric patients (p < 0.001).

Figure  3 shows the time-dependent pathologies. A 
decrease in the absolute number of cardiovascular diseases 
was observed, both MI and stroke, and sepsis and intoxica-
tions, especially in phase 0 of the SSA. However, Table 3 
shows a relative increase in both MI and stroke when the per-
centages are compared by period. There are no differences 
in mortality secondary to cardiovascular diseases. Sepsis 
showed a percentage increase during the pandemic period 
from 0.24 to 0.31% in both hospitals, with this increase dif-
fering in the individual analysis. No differences were found 
in the overall study in patients who presented intoxicated, 
but in the individual study, the HUMV showed a significant 
drop during in the SSA from 0.68 to 0.54% (Table 3).

Discussion

This study has shown a decrease in visits to two Spanish ter-
tiary EDs during the SSA. Multiple studies worldwide have 
shown a drop in attendance at EDs during the first stage of 
the COVID-19 pandemic [2, 12–21]. This drop has occurred 
in all age groups, being more marked in pediatric and young 
patients, associated with a decrease in visits for respiratory 
and traumatic pathologies. Other studies have also observed 
this decrease [12–22]. The reasons for the decrease in the 
number of patients seen during this first period of the pan-
demic are multifactorial and are derived from restrictions on 
outdoor activities [21, 22]; a lower number of viral respira-
tory infections not related to COVID-19 due to the use of a 
mask and hand hygiene [23, 24]; and importantly the prob-
able fear of the population of becoming infected by SARS-
CoV-2 [6, 25]. When we evaluated the different phases of 

the SSA, the greatest drop in attendance in the EDs occurred 
in phase 0, the same result that Montero-Pérez reflected in 
his study [13]. The fact that the different phases of the SSA 
have different attendance patterns in the EDs seems to be 
linked to the progressive lifting of the different restrictions. 
In our study, less attendance was observed in the afternoon 
and night shifts, compared to an increase in attendance dur-
ing the morning, probably related to the time constraints 
and mobility limitations, a trend already observed in Italy 
by Veronica Ojetti [20].

In this study, we observed an increase in care overload 
in medical emergencies. Souza showed a lower number of 
attendances in the different specialties; however, when com-
paring the proportions, he observed a significant increase in 
the volume of patients attended by internal medicine [18]. 
This may be due to the change in the patterns of patients who 
attended the SSA, with those with COVID-19 predominat-
ing over those with other diseases. When analyzing the final 
diagnoses of the patients who attended during the SSA, less 
severe pathologies were less prevalent, such as those related 
to signs and symptoms, musculoskeletal, ophthalmological, 
and/or otorhinolaryngological, results previously observed 
during SARS or MERS epidemics [4, 5]. Likewise, Hartnett 
reported an increase in visits due to exposure to infectious 
diseases, COVID-19, other signs, and pneumonias, com-
pared to a decrease in the number of visits due to pain from 
abdominal and digestive symptoms, musculoskeletal pain, 
high blood pressure, and nausea or vomiting during the ini-
tial phase of the COVID-19 pandemic in the USA [12].

In our study, pediatric and gynecological–obstetric emer-
gencies were clearly reduced, associated with an increase in 
cases of abortions. Similar results were found by Spurlin in 
New York, derived from less access to routine prenatal care 
during the SSA or from the fear generated by COVID-19 
admissions to the EDs, which could have led to the develop-
ment of undiagnosed pregnancy complications [26]. Moreo-
ver, we observed a significant drop in traumatic pathology at 
all ages, a trend that was previously evidenced by Reschen 
[19], Comelli [21] and Núñez [27], probably secondary to 
restrictions in place that led to fewer outdoor activities, less 
sports practices, and a lower number of traffic accidents [10].

When we assess the patients with life-threatening pathol-
ogies who attended the EDs, we observed a decrease in the 
absolute number of patients diagnosed with cardiovascular 
disease, both MI and stroke. In Spain, the Interventional 
Cardiology Association of the Spanish Society of Cardiol-
ogy showed in a multicenter study a decrease in the number 
of patients with ST-segment elevation AMI, as well as an 
increase in hospital mortality [25]. In the USA, Lange found 
a greater decrease in EDs visits for MI and stroke, with per-
centage differences of −23% and −20%, respectively [28]. In 
France, Mesnier found a decrease in admissions for MI [6]. 
Wong showed higher rates of out-of-hospital cardiac arrest, 
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probably in relation to the delay in the care of patients with 
MI [8]. In Norway, Kristoffersen observed a lower number 
of admissions due to stroke, as well as patients with greater 
severity according to the NIHSS scale [9]. However, in the 
UK, Reschen found no changes in patients presenting to EDs 
with stroke [19]. This decrease in visits to the EDs due to 
life-threatening pathologies could be related to multiple fac-
tors secondary to the pandemic, either due to fear of expo-
sure to SARS-CoV-2 infection or the effect of audiovisual 
media advising not to overload the EDs or public. Therefore, 
it is very important to reinforce the health education of the 
population, so that they can detect, as a priority, alarm data 
of serious cardiovascular pathologies [6–9, 12, 25, 28].

In our study, no differences were found between patients 
who left the EDs without being seen or who requested volun-
tary discharge during the study period. These results reflect 
good use of the health system, especially when greater col-
laboration from society is expected due to the SSA. In the 
non-pandemic period, Mataloni described an abandonment 
of the ED by patients before being visited by the doctor or 
during treatment in more than 13% [29].

In the mortality study, we evidenced a global increase in 
the visits to EDs, hospitals, and ICU. Note that 87% of all 
deaths were not due to COVID-19. All of this is consist-
ent with an increase in the Spanish mortality rate during 
the SSA according to updated data from the National Insti-
tute of Statistics [30]. In Korea, Kang showed an increase 
in ED mortality in patients older than 60  years during 
the COVID-19 pandemic, but not in pediatric patients or 
patients younger than 60 years [14]. In Thailand, Wong-
tanasarasin demonstrated an increase in overall mortality 
during the local lockdown period [17]. This reflects a greater 
severity of the patients who attended the EDs during the 
SSA, as well as a probable delay in diagnoses, secondary 
to the restrictions and the population’s fear of a possible 
SARS-CoV-2 infection.

Strengths and limitations

The main limitation of this study is its cross-sectional nature, 
which does not allow for checking the causality criterion of 
the results obtained. However, as it was carried out in two 
hospitals with different incidences of COVID-19 which dis-
played similar results, it shows that the results of the study 
represent the impact the COVID-19 pandemic has on the 
EDs. On the other hand, it may be that the real number of 
patients with COVID-19 is greater than that described, both 
because the polymerase chain reaction for SARS-CoV-2 is 
not completely sensitive and because some patients may not 
have been tested if they had attended for another reason.

Conclusion

In conclusion, our study has shown a decrease in global 
attendance at EDs during the initial phase of the COVID-19 
pandemic. In addition, there has been evidence of a decrease 
in care for serious pathologies such as cardiovascular dis-
eases. It is therefore necessary to educate the population to 
consult before alarm data of pathologies with high vital risk, 
given the high morbidity and mortality rate if the diagnosis 
is delayed.
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