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Abstract. During the COVID-19 pandemic, the number of visits in emergency
departments (ED) worldwide decreased significantly based on several studies. This
study aims to compare the patient flow in the emergency surgery department during
the COVID - 19 pandemic and a control period in the emergency department of a
public tertiary care hospital in Greece. The overall patient flow reduction regarding
the ED visits between the two examined periods was 49.07%. The emergency
surgery department's corresponding visits were 235 and 552, respectively, which
indicated an overall patient flow decrease of 57.43%. Chi-square analysis showed
that age groups and ambulance use had statistically significant associations with the
periods examined. An independent samples t-test was applied and deduced that the
average patient’s age was statistically significantly higher in the COVID-19
pandemic than in the non-pandemic period. By analyzing hospital information
system data, useful conclusions can be drawn to prepare a surgical emergency unit
better and optimize resource allocation in a healthcare facility in similar critical
situations.
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1. Introduction and Background

The World Health Organization declared on 11 March 2020 a pandemic by Coronavirus
disease (COVID-19) [1]. The pandemic of COVID-19 in Greece is part of the global
pandemic caused by Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2).
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The first COVID-19 patient in Greece was diagnosed on 26 February 2020. Cautionary
guidelines and recommendations were provided by health and state officials. At the same
time, measures were taken locally up to early March 2020, including school closing and
suspending cultural activities in the areas affected. The government announced on 10
March that educational institutions of all grades should be suspended. On 13 March, all
cafes, bars, shopping centers, sports facilities, and restaurants in the country were closed.
On 16 March, all shops were also closed, and any religion or dogma services were
suspended in all religious worship fields. From 23 March to 4 May, the Greek authorities
declared restrictions on all non-essential movements throughout the country (42-day
lockdown).

The first wave of the pandemic involved the adjustment of health systems and
hospitals to these new conditions. Intensive care capability had to be expanded,
converting rehab facilities and even waiting rooms into ICU beds. Health and nursing
workers had been redistributed, and many ambulatory appointments had been postponed.
These changes impacted the EDs' functions, including the emergency surgery department
(ESD). The ED visits reduction was clearly observed in Spain's, Italy’s, and U.S.’s
hospitals [2-6]. The patient flow at the ED of a major trauma center in Milan during the
first month of the pandemic (12 March to 12 April 2020) compared to the same period
in 2019 showed a reduction of 73.8% [3]. The Centers for Disease Control and
Prevention (CDC) compared the number of ED visits from 29 March to 25 April 2020
(early pandemic) with those from 27 to 31 April 2019 to measure the impact of COVID-
19 on U.S. Emergency department visits. The total number of ED visits during the early
pandemic was 42% lower than the previous year in the same period [4]. Another study
[6] in the U.S. showed a decrease in ED visits ranging from 41.5% in Colorado to 63.5%
in New York.

2. Methods and Materials

This research is a retrospective observational study conducted in the ED of a public
tertiary care hospital in Greece that has been approved by the Institutional Review Board
of Sismanogleio General Hospital (15177/28.07.2020). The raw data is retrieved from
the hospital information system (HIS), and statistical analysis was performed with IBM
SPSS Statistics version 27.0 [7].

A total of 3,028 ED visits were recorded during the study period (14 March — 4 May
2020) and 5,945 ED visits during the control period (14 March — 4 May 2019). The
corresponding visits in the emergency surgery department for the periods mentioned
above were 235 and 552, respectively. The study included data regarding ESD visits of
787 patients (mean age: 51.23, median age: 49, standard deviation of age: 21.20, 467
males, 320 females)

Three variables were examined; Age (continuous), Gender (male, female), and
whether the patients were transported by ambulance (yes, no). According to Age, the
patients were classified into three groups: patients aged < 34 years, 35-54 years, and >
55 years.

Pearson Chi-square tests were used to assess statistical significance association in
ESD visits between the three Age groups, the Gender, and the use of ambulance during
the two examined periods (2019, 2020). Phi and Cramer's V tests were used to measure
the strength of association. An independent samples t-test was used to determine whether
there is a difference in the patients” mean age between the two groups (2019, 2020).
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A significance level of 0.05 was used, and p<0.05 was considered statistically
significant.

3. Results

The overall patient flow reduction regarding the ED visits between the two periods under
examination was 49.07%. The emergency surgery department's corresponding visits
were 235 and 552, respectively, which indicated an overall patient flow decrease of
57.43%. The descriptive statistics of the data are presented in the following tables (Tables
1, 2).

Table 1. Descriptive statistics summary for variables Age, Gender, and use of Ambulance

Age 2019 2020 Gender | 2019 2020 | Ambulance 2019 2020
Mean 49.99 54.12 Male 323 144 Yes 27 41
Median 48.00 54.50 Female 229 91 No 525 194
St.deviation 21.39 20.55 Total 552 235 Total 552 235

Table 2. Descriptive statistics summary for the variable Age groups

Age <34 35-54 >55 Missing values
groups
Frequency Pct. Frequency Pct. Frequency Pct. Frequency Pct.
2019 147 26.6% 169 30.6% 218 39.5% 18 3.3%
2020 45 19.2% 70 29.8% 115 48.9% 5 2.1%
Total 192 239 333 23

Chi-square analysis showed that age groups (X* = 7.237, p =0.027 < 0.05) and the
use of ambulance (X?=32.916, p =0.000< 0.05) had statistically significant associations
with the time periods examined (2019, 2020). Phi and Cramer's V values for the first test
both were 0.097, which indicates a weak association. For the second test, the
corresponding values were both 0.205, which indicates the association between
ambulance use and the time period was moderate. On the other side, our statistical
analysis showed no statistically significant association between Gender and the two time
periods (X2 =0.521, p=0.470 > 0.05).

An independent samples t-test was performed, and deduced that the mean patients’
age was statistically significantly higher in 2020 (54.12) than in 2019 (49.99) (t=-2.477,
p = 0.013<0.05), with a mean difference of 4.13 (95% CI, -7.40, -0.86).

4. Discussion

The public's behavior and attitudes towards the utilization of emergency services during
this pandemic depend on multiple factors that might be different across countries and
cultures. Understanding the characteristics of patients attending the ED is of great
importance. We analyzed the impact of COVID-19 on the pattern of ED flow and patient
parameters in a large tertiary general hospital in Greece. Our results can be compared to
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data from other healthcare settings and inform future research in emergency medicine
about the early phase of the pandemic.

In this study, we observed a significant decrease of 57.43% in the number of ESD
visits during the COVID-19 pandemic compared to the non-pandemic period. We also
detected a statistically significant association between the age groups of patients who
visited ED during the two periods under examination. Furthermore, we showed a
statistically significant association between the number of patients transported by
ambulance during the pandemic and the non-pandemic period. Furthermore, in our study,
an increase in patients' mean age who visited the emergency surgery department was
validated as statistically significant by an independent samples t-test.

Several factors could explain the reduction in acute care surgery department visits.
First of all, patients could be delayed in attending the EDs to avoid being infected with
the SARS-CoV-2 [8,9]. This is probably partially attributed to a general perception that
an emergency department is a place of infection [10,11].

Obligatory enforcement restrictions of social contacts, meetings, open-air activities,
and sports were considered the safest measure until the arrival of efficient novel antiviral
medical therapies and vaccination. These restrictions led to a decline in patients who had
experienced road accidents and sports-related injuries [3]. On the other hand, it is known
that the number of Emergency Medical Services (EMS) arrivals in EDs, due to the
pandemic phase evolution, were increased when compared in the initial baseline phase
[12].

A similar study in three Spanish hospitals showed a 65.4% decline in the number
of patients who experienced emergency operations every day in each hospital during the
control time period, from 2.6 to 0.9, during the pandemic period [2,5].

During the outbreak of COVID-19, there was a 25% decrease in the number of
surgical patient visits to the Turkish hospital emergency department. Patients with a
green triage code and female patients saw the most significant decline [13]. Another
multicenter study involving 18 emergency surgery units in Lombardy's hospitals showed
a substantial drop of 45% in emergency surgery admissions and surgery operations [ 14].

As stated by our analysis results and similar studies, it seems that there is a drastic
decrease in surgery emergency visits worldwide during the COVID-19 outbreak.

5. Conclusion

The overwhelming number of COVID-19 patients required a complete
reorganization of the healthcare system [3,4]. Wards were converted into COVID-19
care units, and deferrable surgeries and outpatient consultations were suspended. Some
hospitals were designated hubs for specific urgent conditions [5], with the need to
maximize resources and lessen patient crowding, thus reducing potential nosocomial
COVID-19 spread.

The next major step will be implementing new organizational practices as studying
important input, throughput, and output factors for ED crowding using existing data from
the hospital data warehouse [12]. This will permit a risk stratification guide for severity
assessment and triage of suspected or confirmed COVID-19 patients in the ED.

As the COVID-19 pandemic crisis is evolving, this requires careful planning with
proper processing and utilization of hospital information system data. Useful conclusions
can be drawn that could lead to better preparation of surgery emergency unit and
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optimize the allocation of resources of a health care facility in case of similar critical
situations.
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