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ABSTRACT
Background and objectives: To analyze the effects of COVID-19 in the pattern of use (number of admissions, 
hospitalizations, hospitalization ratio, and classification by priorities) of Emergency Departments (EDs) of 
one tertiary referral hospital. 
Methods: Retrospective, observational and single-center study, carried on in the EDs of Virgen de las Nieves 
Hospital Complex (Granada, Spain). The information was collected from the three hospitals which belong 
to the Virgen de las Nieves Hospital complex (i.e. the General Hospital, GH; the Children’s Hospital, CH; and 
the Neuro-Trauma Hospital, NTH) from February 1st to July 31st, 2019, and 2020.
Results: In the period under analysis, there were 71236 admissions compared with 118382 in the same 
period in 2019, which means an overall reduction of 38.83%. Considering the hospitalizations, there were 
6841 compared with 7648 (2020 and 2019, respectively) which gives an overall reduction of 10.55%. The 
distribution of the priorities did not show a defined pattern; while CH and NTH’s EDs showed clear changes 
in their distribution, no notable changes were observed in GH’s ED. 
Conclusion: The Covid-19 Pandemic changed dramatically the pattern of ED referral in our tertiary referral 
hospital. A noticeable reduction of admissions and hospitalizations were reported, together with a 
pronounced increase in the hospitalization ratio that in some cases reached almost 50%. This could be 
explaining for many reasons, such as the fear of contagion and the lockdown that presumably caused a 
decrease in the less-severe cases attended. Possibly, the effects of COVID-19 may have been indirectly 
influenced by the health care system of each country. The COVID-19 pandemic constitutes one of 
the greatest challenges in modern medicine, understanding better these changes and the impact that 
COVID-19 has caused on pattern of use of EDs will probably lead us to manage and use better our public 
health systems in the future.

RESUMEN
Antecedentes y objetivos: Analizar los efectos de la COVID-19 en el patrón de uso (número de pacientes 
atendidos en urgencias, hospitalizaciones, ratio de hospitalización y clasificación por prioridades) de los 
Servicios de Urgencias (SU) de un hospital terciario de referencia. 
Métodos: Estudio retrospectivo, observacional y monocéntrico, realizado en los SU del Complejo Hospitalario 
Virgen de las Nieves (Granada, España). La información se recogió en los tres hospitales que pertenecen 
al Complejo Hospitalario Virgen de las Nieves (es decir, el Hospital General, GH; el Hospital Infantil, CH; y el 
Hospital Neurotraumatológico, NTH) desde el 1 de febrero hasta el 31 de julio de 2019 y 2020.
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1.	 INTRODUCTION

The sudden outbreak of coronavirus disease in 
December 2019 (COVID-19) has been a major issue 
to global health. To date, there are more than 132 
million infected people and more than 2.8 million 
deaths reported worldwide, with the USA as the most 
affected country. Spain, with more than 3 million 
infected and 76.000 deaths, has been one of the most 
stressed countries in Europe. The Spanish National 
Health System (SNHS) was critically overwhelmed 
during the first wave of the pandemic in March, April, 
and May 2020 (1). 

WHO declared COVID-19 as a pandemic on March 
12th, 2020. Two days later, the Spanish government 
declared the “State of Alarm” and confined the 
population. After that, the de-escalation process 
happened in four phases with minimum differences 
between regions. Granada is a medium-sized city in 
the south of Spain, where two main hospitals cover a 
population of almost 900 000 inhabitants. In the city 
of Granada, the peak of the pandemic came a little 
later than in the rest of the neighboring cities.

Most of the hospital departments have changed their 
protocols adapting to the new situation during the 
COVID-19 pandemic, using telemedicine (2–5) as one 
of the main ways for delivering medical care, while 
keeping the usual assistance to the emergency cases. 
Therefore, the Emergency Departments (EDs) have 
been opened as usual with minimal changes, consisting 
mainly of special protocols and differentiated circuits 
for patients with suspected COVID (6). There was 
also a general call by the government and health care 
authorities warning the population not to attend the 
hospital unless needed during the lockdown.

The way that the COVID-19 Pandemic has affected the 
number of admissions, hospitalizations, hospitalization 
ratio, and classification by priorities in EDs is 

uncertain. Thus, we carried out a detailed analysis 
about the different pattern of use of the EDs in the only 
tertiary referral hospital in Granada, Spain (Virgen de 
las Nieves Hospital Complex) during the COVID-19 
Pandemic, from February 1st to July 31st 2020, and 
compared to the same period in 2019. Possibly, a larger 
knowledge of these parameters would allow us to better 
manage a future COVID outbreak.

2.	 MATERIALS AND METHODS

2.1	Study Design

This is a retrospective, observational and single-
center study, carried out in the EDs of Virgen de las 
Nieves Hospital Complex (Granada, Spain), which 
covers a population of near 500000 inhabitants.  The 
information was collected from the Electronic Medical 
Records of the three centers that form the complex: 
General Hospital (GH), Children’s Hospital (CH), and 
Neuro-Trauma Hospital (NTH). The period for data 
collection included from February 1st to July 31st (2019 
and 2020,181 and 182 days respectively). 

2.2	 Description of collected variables

The collected variables were the number of admissions, 
number of hospitalizations, and classification by 
priorities; no personal data from patients was collected. 

The following concepts were defined: 1) Hospitalizations: 
patients who needed to be hospitalized for inpatient 
care; 2) Admissions: patients attending the ED who 
did not need to be hospitalized and were discharged 
in ED for home care; 3) Hospitalization ratio: the 
division between the number of hospitalizations and 
admissions. 

Resultados: En el periodo analizado se produjeron 71236 atenciones en urgencias frente a 118382 
en el mismo periodo de 2019, lo que supone una reducción global del 38,83%. Considerando las 
hospitalizaciones, hubo 6841 frente a 7648 (2020 y 2019, respectivamente) lo que da una reducción 
global del 10,55%. La distribución de las prioridades no mostró un patrón definido; mientras que los 
SU de CH y NTH mostraron cambios claros en su distribución, no se observaron cambios notables en 
el SU de GH. 
Conclusión: La pandemia de Covid-19 cambió drásticamente el patrón de derivación a urgencias en 
nuestro hospital terciario de referencia. Se constató una notable reducción de los pacientes atendidos 
en urgencias y las hospitalizaciones, junto con un pronunciado aumento de ratio de hospitalización 
que en algunos casos alcanzó casi el 50%. Esto podría explicarse por muchas razones, como el miedo 
al contagio y el bloqueo que presumiblemente provocó una disminución de los casos menos graves 
atendidos. Posiblemente, los efectos de COVID-19 pueden haber sido influenciados indirectamente por 
el sistema sanitario de cada país. La pandemia de COVID-19 constituye uno de los mayores retos de la 
medicina moderna, entender mejor estos cambios y el impacto que COVID-19 ha causado en el patrón 
de uso de los servicios de urgencias probablemente nos llevará a gestionar y utilizar mejor nuestros 
sistemas de salud pública en el futuro
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The classification of patients was divided into five 
priorities according to the Manchester Triage System 
(MTS). The MTS is a priority classification system for 
patients in the EDs and it is widely used in Europe. 
This system classifies the patients into five colors, 
indicating the urgency levels and the ideal timing 
for delivering the first medical care: red (immediate, 
emergency; priority 1), orange (within 10 minutes, 
very urgent; priority 2), yellow (within 60 minutes, 
urgent; priority 3), green (within 2 hours, standard; 
priority 4) and blue (within 4 hours, non-urgent; 
priority 5) (7,8). 

3.	 RESULTS

Differences in the number of admitted patients in 
the 3 centers comparing the same dates of 2019 and 
2020 were found. Globally, the EDs of the Virgen de 
las Nieves complex admitted 118382 patients between 
the February 1st and the July 31st in 2019, and 71236 
patients during the same period of 2020; this difference 
represents a 38.83% of overall reduction in the number 
of admissions. Reduction in each complex was 35.39%, 
54.59%, and 34.83% (GH, CH and NTH; respectively) 
(Table 1).

The evolution of EDs admissions in the different 
centers of the Hospital Complex followed a clear 
pattern that is shown in Fig 1. There was a marked 
decrease in the number of patients who came to 
these EDs coinciding with the beginning of the 
lockdown. The curve shows a slow increase in the 
numbers as the lockdown progressed, but still clearly 
different from the past year. Surroundings phase 3 of 
the de-scalation process, the pattern is very similar 
compared to 2019.

Regarding hospitalizations, from February 1st to July 
31st 2020, there were 6841 compared with 7648 in the 
same period in 2019, which gives an overall reduction 
of 10.55%. Decrease in hospitalizations in each complex 
was 5.30%, 33.37%, and 14.98% (GH, CH and NTH; 
respectively) (Table 2).

The hospitalization ratios were higher than the 
previous year with some differences among centers 
(Fig 2). These rose considerably during the lockdown 
and continued to show peaks until phase 3. Globally, all 
complex was affected by the changes in the new patters 
of use of the EDs, however, the complex which presented 
higher hospitalization ratio was GH. This ratio in GH’s 
ED reached almost 51% in March 27th 2020, being this 
ratio of 11% at the same day of 2019. Finally, they 
normalized concerning 2019 in that last phase. 

GH
Patients 

(mean per day)

CH
Patients 

(mean per day)

NTH
Patients 

(mean per day)

TOTAL
Patients 

(mean per day)

2019 56353 (311.4) 28326 (156.5) 33703 (186.2) 118382 (654.0)

2020 36409 (200.1) 12862 (70.7) 21965 (120.9) 71236 (391.4)

Table 1. Patients admissions in Virgen de las Nieves Hospital Complex in the period covered.
GH, General Hospital; CH, Children’s Hospital; NTH, Neuro-Trauma Hospital

GH
Patients 

(mean per day)

CH
Patients 

(mean per day)

NTH
Patients 

(mean per day)

TOTAL
Patients 

(mean per day)

2019 5033  (27.8) 806 (4.5) 1809 (10.0) 7648 (42.3)

2020 4766 (26.2) 537 (2.9) 1538 (8.5) 6841 (37.6)

Table 2. Patients hospitalization in Virgen de las Nieves Hospital Complex in the period covered.
GH, General Hospital; CH, Children’s Hospital; NTH, Neuro-Trauma Hospital
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Fig 3 showed the distribution of the priorities in the 
EDs of the Virgen de las Nieves complex in the analyzed 
period, which showed some changes in its trend. While 
the highest priorities are always the same in GH (both 
years, priority 5), in CH and NTH it can be seen how 
in 2020 this highest priority changed depend on month 
and year (Fig 3). 

4.	 DISCUSSION 

The COVID-19 has probably been the major challenge 
for  National Health System in their recent history 
(9,10). A detailed analysis in pattern of use of EDs 
could allow us to partially understand their impact 
on society. Since these changes are likely to be here to 
stay, it would be interesting to assess them in depth 
to obtain useful information on population behavior 
in the pandemic’s context. Lockdown in Spain was 
declared on March 14th, after that, the de-escalation 
process happened in four phases in Granada: phase 
0 (from May 4th), phase 1 (from May 11th), phase 2 
(from May 25th), and phase 3 (from June 8th). 

The SNHS ensures the health care of all the Spanish 
citizens; it is based on the Beveridge Health Care 
System (BHCS), where the health system is financed 

Figure 1. Emergency Departments admissions in the General Hospital, 
the Children’s Hospital and Neuro-Trauma Hospital of Virgen de 
las Nieves Hospital Complex.GH, General Hospital; CH, Children’s 
Hospital; NTH, Neuro-Trauma Hospital

Figure 2. Hospitalization ratios in the Emergency Departments of 
General Hospital, the Children’s Hospital and Neuro-Trauma Hospital 
of Virgen de las Nieves Hospital Complex.

Figure 3. Distr ibut ion  o f  p r io r i t i es  admiss ions  in  the  Emergency 
Depar tments  o f  Genera l  Hosp i ta l ,  the  Ch i ld ren ’s  Hosp i ta l 
and  Neuro-Trauma Hosp i ta l  o f  V i rgen  de  las  N ieves Hospital 
Complex
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by taxes and does not involve co-payments for using 
the EDs. This universal health care system has evident 
benefits for the population but can imply a misuse 
of the system, particularly in the emergency room, 
where no appointment is needed to get medical 
attention (11–13). The current study sought to 
identify the possible influences of COVID pandemic 
on the pattern of use of the EDs, with special 
emphasis on the BHCS, trying to provide scientific 
evidence to help us better understand its effects on 
the health care system and allow us to develop better 
health care plans. 

Different authors (13,14) from countries with BHCS, 
such as Italy, reported a general reduction of referrals 
to the EDs during the first wave of the COVID 
pandemic; varying the decrease with respect to 
previous years from 34.4% to 46.3%. Our figures were 
consistent with them showed an overall reduction in 
EDs admission of 38.83% in 2020 compared to 2019. 

The influence of COVID on pediatrics attendance 
pattern to EDs showed engaging data as well. Different 
studies revealed a decreased in children attending 
from 27.11% to 88 % in 2020 compared to previous 
years reduction of 54.59%. Interestingly in our CH’s 
ED, there was a decreased in attendance to the EDs 
a week before the Spanish lockdown, possibly this 
can be explained because parents were the most 
sensible and foresighted due to the international 
context.

Bellan et al.(13) and Ojetti et al.(14) revealed a 
rise in hospitalizations ratio  from 2019 (16.9%) to 
2020 (35.5%)(13) or from 2018 and 2019 (27.7% 
and 26.4%, respectively) to 2020 (42.9%)(14). Our 
hospitalizations ratio in patients attending the ED of 
the GH was overall higher than in the same period 
of the previous year and reached almost 51% around 
March 25-27th 2020, in the NTH the higher ratio 
(27.3%) was reached on similar dates (March 22th 
2020). Therefore, these figures might suggest a greater 
severity of patients attended in the ED during the first 
wave of the COVID-19 pandemic (14). 

Concerning priorities, if we compare month on 
month in each year, changes in trend CH and NTH’s 
EDs were identified; while no notable changes were 
observed in GH’s ED. In the GH’s ED the priority 5 
is the highest in all months (both years) but in the 
CH’s ED from May the highest priority changed. In 
the CH before May the highest priority was priority 3 
(both years) but after May the most frequent priority 
was priority 3 in 2019 and 4 in 2020. In NTH’s ED 
the highest priority was priority 3 before March (both 
years), however, in the following months, the highest 
priority in 2019 is priority 3 but in 2020 is priority 5. 
This change in pattern of use continued until June. 

If we analyse our data in more depth, we can 
obtain more useful information. During March 
2020, priorities 4 and 5 increased and priorities 1 

and 2 remained stable in CH’s ED, while priority 3 
decreased. This could be explained in part because 
urgent (priority 3) pediatric cases did not attend as 
usual because of the fear of contagion. Nevertheless, in 
April and May 2020 priority 2 increased significantly 
compared with the same months of 2019 (2.5% April 
2019 vs 5% April 2020; 0.7% May 2019 vs 1.9% May 
2020). A plausible explication for these changes might 
be that some of the urgent cases who did not attend 
in Mach, with non-resolved and even worse clinical 
pictures, decided to attend in April and May. These 
changes appeared to achieve a “normal” situation in 
June with the end of the de-escalation process (1.4% 
June 2019 vs 1.7% June 2020). 

In NTH’s ED, priority 2 and 5 increased in March 2020 
at the expense of the decrease in urgent and standard 
cases (priority 3 and 4 respectively). Priorities 3 and 4 
were usually patients with pathologies associated with 
minor (e.g. whiplash, muscular contracture, etc) and 
medium traffic accidents (not polytrauma); thus, they 
were reduced possibly by traffic closure. On the other 
hand, emergency care for serious cases was delayed, 
as can be seen in figures 2 and 3, possibly due to fear 
of COVID as previously mentioned. 

Other authors have reported less attendance of patients 
with emergency pathology such as stroke (13–15), 
heart attack and sepsis (13,14,16) in accordance with 
our results. In addition, the complicated situation 
of cohabitation and mental exhaustion in Lockdown 
caused a growth in psychiatric pathologies (self-
harm) (17). McIntyre et al. (17) found that the rate 
of presentation with self-harm dropped by 35% in the 
first two months of the COVID-19 pandemic and rose 
by 104%  in the following two months. If a period of 
economic instability follows as predicted, it is likely 
that this will further impact the mental health of the 
population, along with rates of self-harm and suicidal 
behaviours. Thus, it could be useful to investigate not 
only the long-term effect of COVID-19 but also the 
consequences of lockdown restrictions.

If we re-analyze our result globally, there are a 
few facts that stand out. The overall reduction of 
admissions and hospitalization were 38.83% and 
10.55%, respectively. Both drops should be alike, 
however, they were not; the reduction in the number 
of hospitalizations did not correlate directly with 
the decrease in admissions. Probably, changes in 
the pattern of use of EDs is the main cause for these 
differences. Moreover, these data lead us to discuss 
about the BHCS. This health care system has been 
criticized because, in normal conditions, people 
attend ED not only when they suffer from a severe 
health problem, but also as a way to get quick and free 
access to medical care, which constitutes a misuse of 
the system. Our data suggest that the theory about the 
misused of EDs could be true. Nonetheless, we have 
not been able to confirm this hypothesis with our 
data. To confirm this hypothesis, future prospective 
and randomized studies should be performed.
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These results made us consider several ideas. 1) The 
coming of COVID-19 seems a good opportunity to 
understand the flow of patients to the EDs in Spain, 
which is probably comparable to other countries with 
similar health systems. It is tempting trying to get 
quick and easy conclusions looking at these numbers, 
but understanding all the reasons behind this drastic 
reduction in the number of patients admitted to 
the EDs is much more challenging. Thus, we could 
expect some changes in the flow of patients to the ED 
due to this new situation. 2) The fear of contagion 
might be responsible for a decrease in the number 
of less severe cases (priority 4 and 5) and children; 
this may be the main factor to consider. 3) The 
lockdown itself could cause fewer cases due to road-
traffic, work, and sports accidents. Nevertheless, 
severe emergencies due to strokes, heart attacks, 
acute abdomen, etc., should have maintained their 
numbers in general, even some increment in the cases 
related to cardiovascular events might be expected 
due to the sedentariness imposed to the population 
during the lockdown. Furthermore, COVID-19 cases 
would cause an increase in the numbers affecting 
both the ED’s admissions and the hospitalizations. 
These theories are supported by other authors 
(13,14,18,19) .

The COVID-19 pandemic has been an inspiration 
for many authors to analyze the flux of patients 
in the EDs (11,13,14,17–20). However, it is very 
difficult to analyze and compared their results due to 
their differences (short follow-up periods, different 
period of time, countries health care system or 
different type of hospital). In order to address these 
limitations, the current study shows a longer follow-
up period, EDs of complete hospital complex (GH, 
CH and NTH) and a higher number of patients 
than other research works based on the same health 
system (BHCS) (13,14).

The main limitations of our study were its 
retrospective nature and its analysis limited to 
BHCS. Thus, we cannot make conclusions about 
effect of COVID on global health care system. 
Nonetheless, this focus on BHCS is a strength at the 
same time since allow us understand better what 
happened in others countries with the same health 
care system. 

5.	 CONCLUSION

The COVID-19 constitutes one of the greatest 
challenges in modern medicine, with still unknown 
consequences, including its impact on the patterns 
and flow of patients in primary and hospital care. 
Understanding better these changes and the impact 
that COVID-19 has caused, will probably lead us to 
manage and use better our public health systems in 
the future.
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