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Abstract. Background/Aim: SARS-CoV-2 pandemic imposed

extraordinary restriction measures and a complete
reorganization of the Health System. The aim of the study was
to evaluate the impact of COVID-19 on emergency surgical
department accesses. Patients and Methods: Patients admitted
to surgical emergency departments was retrospectively
recorded during the Lockdown (March 11, 2020-May 3, 2020)
and compared with the same number of days in 2019 and
immediately before Lockdown (January 16, 2020-March 10,
2020). Diagnoses, priority levels, modes of patient’s transportation, waiting times and outcomes were analysed. Results:
During the lockdown phase, we ob-served a reduction in the
access to emergency surgical departments of 84.45% and
79.78%, com-pared with the Pre-Lockdown2019 and PreThis article is freely accessible online.
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Lockdown2020 groups, respectively. Patient’s transportation,
hospitalization and patients discharge with indications to an
outpatient visit, waiting and total times exhibited a significant
difference during the lockdown (p<0.005). Conclusion: We
observed a reduction of surgical emergency accesses during
the lockdown. Implementing the use of the regional systems
and preventing overcrowding of emergency departments could
be beneficial for reducing waiting times and improving the
quality of treatments for patients.

SARS-CoV-2 incidence was dramatically increasing
worldwide during the first months of 2020 (1). As of Mar 10,
2020, the government has implemented extraordinary
measures to limit viral spread (2). The Italian Health System
underwent a complete reorganization. According to the WHO
recommendations regarding identification and isolation of
COVID-19 suspected cases, some hospitals were turned into
COVID-19 centers (3). Despite this selection, centers
guaranteed to operate an emergency department for
unsuspected COVID-19 patients as well.
Patients usually presenting with respiratory symptoms,
fever and having been in contact with SARS-CoV-2 patients
were addressed to specific isolated units. Otherwise, patients
presenting with no previous symptoms were addressed in a
conventional emergency department.
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In the last few years, emergency departments in Italy have
experienced overcrowding with more than 20 million
accesses to first aid facilities (4). The overcrowding of
emergency department has led to crowded waiting rooms and
long waiting times. This could be a further problem during
the lockdown. The aim of our retrospective study was to
evaluate the impact of COVID-19 and the Italian Health
System recommendations regarding surgical emergency
department accesses.

Patients and Methods

Population and data collection. In this monocentric retrospective
study, we evaluated the impact of COVID-19 on surgical
emergency department access in the Tor Vergata University
COVID-19 hospital. The Institutional review of our Department
waived the need for a formal approval due to the retrospective
nature of the study and in view of the emergency. Patients
admitted to our surgical emergency department were
retrospectively enrolled in the study during phase I of lockdown,
from March 11, 2020 to May 3, 2020. These patients were
considered as the lockdown group and were compared with similar
patients admitted from March 11, 2019 to May 3, 2019 (PreLockdown2019 group) and from January 16, 2020 to March 10,
2020 (Pre-Lockdown2020 group).

Variable and outcome definition. The number of surgical accesses
to the emergency department of our COVID-19 hospitals are
reported. For each patient admitted, a diagnosis was made. Patients
were categorized into four priority levels according to triage system
(5). The modes of patient’s transportation to the emergency
department were reported and analyzed. Cases were classified
according to outcome into: hospitalized, discharged home,
transferred to other facility, patient to be followed in outpatient
visits, death and hospitalization refusal by patient.
Age and sex data were retrospectively collected from clinical
notes. Waiting time (WT) of patients and duration of treatment
time (TT) were reported. WT was reported in minutes and
considered as the time between assessment and emergency code
assignment (Triage evaluation) to the initiation of medical
treatments. The time between the beginning of medical treatment
and discharge from the emergency department was reported in
minutes and depicted as TT.
The aim of the study was to evaluate the impact of COVID-19
during the periods mentioned, on the previously described variables.

Triage system. The Triage system was introduced in the emergency
departments in Italy in 2001. Patients were categorized in four
priority levels according to the severity of their status. Patients
assigned to the red level require immediate response, cases assigned
to yellow, green and white levels require assessment within 20, 60,
120 minutes, respectively (5).
As of August 2019, in order to reduce of emergency departments
overcrowding, the NHS implemented a new triage score system.
Patients were categorized in five priority levels.
Red level requires immediate response, orange level requires
urgent response within 15 min, patients assigned with blue, green
and white levels require assessment within 60, 120 and 140 min,
respectively (6).
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Table I. Priority triage level and time required for response.
Older triage level

Red
Yellow
Green
White

Time

Immediately
20 min
60 min
120 min

New triage level
Red
Orange
Blue
Green
White

Time

Immediately
15 min
60 min
120 min
240 min

Due to the different triage systems that were in place during the
studying period, blue and green levels of the new score system were
considered as green priority level of the older system, as described
in Table I.

Statistical analysis. All data were codified into the EXCEL database
(Microsoft, Washington, DC, USA). For continuous variables, we
calculated means and ranges. T test was used to determine whether
there were significant differences between the two groups.
Categorical data were recorded in numbers and percentages.
Analysis was performed using the Fisher’s exact test. Different
surgical procedures were classified as dichotomous variables and
analyzed with fisher exact test. Variables with assigned p-values
<0.05 were considered statistically significant. All the statistical
analyses were performed in SPSS statistical package version 23.0
(SPSS Inc., Chicago, IL, USA).

Results

During the lockdown phase, a total of 318 patients (Lockdown
group) were admitted to our surgical emergency department,
with a reduction of 84.45% compared to the 2044 cases of the
equivalent period in 2019 (Pre-Lockdown2019 group). In
comparison with the Pre-Lockdown2020 group (n=1573) there
was a reduction of 79.78%.
Age and sex were comparable between the groups without
a statistically significant difference.
In the Lockdown group, priority level distribution was
comparable with that in the Pre-Lockdown2020 group (Table
I). Differently, orange priority level was higher (26.8%) in
the Pre-Lockdown2019 group compared with the Lockdown
group (15%, p=0.0001). Other priority levels and their
respective p-values are resumed in Table II.
The use of ambulance transport to the emergency
department was higher during the lockdown ,39.6% of the
cases versus 32.5% and 30.8% of the 2019 and PreLockdown2020 group with p=0.012 and p=0.002,
respectively. The autonomous mode of transport to the
emergency room was decreased in the Lockdown period as
shown in Table III. This reduction showed a statistically
significant difference between Lockdown group (59.1%) and
the Pre-Lockdown2019 group (32.5%) and the PreLockdown2020 group (30.8%), p-values were 0.019 and
0.006, respectively.
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Table II. Priority level.
Priority level

Red
Orange-Yellow
Light Blue
Green
White
Not applicable

Pre-Lockdown2019 A
76 (3.7%)
548 (26.8%)

1333 (65.2%)
55 (2.7%)
32 (1.6%)
Tot 2044

Pre-Lockdown2020 B

Lockdown C

Tot 1573

Tot 318

37
234
796
462
33
11

(2.3%)
(14.8%)
(50.6%)
(29.3%)
(2.2%)
(0.8%)

Comparison of priority level’s incidence between groups and respective p-value.
Table III. Mode of patient’s transportation.

Mode of transportation
Ambulance 118
Public ambulance
Private ambulance
Autonomous
Helicopter
Other

Pre-Lockdown2019 A
593(29%)
39 (1.9%)
32 (1.5 %)
1349 (65.9 %)
11 (0.53%)
18 (0.8%)

Pre-Lockdown2020 B
430
32
23
1056
2
31

(27.3%)
(2.03%)
(1.4%)
(67 %)
(0.12%)
(1.9%)

12
48
142
97
12
7

(3.7%)
(15%)
(44.6%)
(30.5%)
(3.8%)
(2.4%)

Lockdown C
113
3
10
188
2
2

(35.5%)
(0.94%)
(3.4%)
(59.1%)
(0.62%)
(0.62%)

p-Value BC

p-Value AC

p-Value BC

p-Value AC

0.1725
0.9312
0.0566
0.3892
0.1027
0.0211

0.0042
0.2542
0.0556
0.0065
0.1338
0.1042

Comparison of Mode of transportation’s incidence between groups and relative p-value. Bold values show significance.
Table IV. Admission diagnosis.

Diagnosis

Injury
Abdominal disease
Genitourinary disease
Vascular disease
Neurosurgical diasese
Toracic disease
Other
Not responding

Pre-Lockdown2019 A
665
600
288
66
50
59
155
161

(32.5%)
(29.3%)
(14 %)
(3.2%)
(2.4 %)
(2.8%)
(7.5%)
(7.8%)

Pre-Lockdown2020 B
512
459
217
35
36
33
158
125

(32.5%)
(29.17%)
(13.7%)
(2.2%)
(2.28%)
(2.09 %)
(9.9 %)
(7.9%)

Lockdown C

99 (31.1%)
85 (26.7%)
62 (19.4%)
4 (1.2%)
8 (2.5%)
4(1.2%)
32 (10.06%)
24 (7.5%)

Outcome

Discharged home
Hospitalization refusal
Hospitalization
Outpatients visit
Other facility
Not responding
Walks away
Wrongly inserted
Death

Pre-Lockdown2019 A
527
335
404
530
55
138
44
1
1

(25.7%)
(16.3%)
(19.7%)
(25.9%)
(2.6%)
(6.7%)
(2.1%)
(0.04%)
(0.04%)

Pre-Lockdown2020 B
495
196
288
398
26
145
19
1
5

(31.4%)
(12.5%)
(18.3%)
(25.3%)
(1.6%)
(9.2 %)
(1.2%)
(0.06%)
(0.3%)

Lockdown C
86 (27%)
41 (12.8%)
88 (27.6%)
58 (18.2%)
18(5.6%)
18 (5.6%)
7 (2.2%)
2 (0.6 %)
0

0.0211
0.35577
0.0638
0.0192
0.6911
1

p-Value BC

p-Value AC

p-Value BC

p-Value AC

0.6458
0.4151
0.0117
0.3854
0.8379
0.5032
1
0.9092

Comparison of admission diagnosis’s incidence among the groups. Bold values show significance.
Table V. Outcome.

1
0.0001
0.0001
0.2276
0.2759
0.3523

Comparison of Outcome’s incidence among A, B and C groups and relative p-value. Bold values show significance.

0.1256
0.8527
0.0002
0.0077
0.0001
0.0377
0.1832
0.0752
0.5968

0.6522
0.353
0.0138
0.0512
0.8473
0.131
0.1457
0.9109

0.6307
0.1179
0.0018
0.0027
0.0081
0.4542
1
0.05
0.376
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Admission diagnoses were comparable among the groups,
except for urinary and vascular disease. During lockdown,
the incidence of surgical emergency access for urinary
diseases was 19.4% versus 13.7% in the Pre-Lockdown2020
group and 14% in Pre-Lockdown2019 group. Both
differences were statistically significant with p-values of
0.011 and 0.013, respectively. Conversely, the incidence of
vascular disease was lower in the Lockdown group, 1.2%
versus Pre-Lockdown2019 and Pre-Lockdown2020 group
which exhibited incidence of 2.2% and 3.2%, respectively,
without statistically significant differences. Other admission
diagnoses in the groups and their relative p-values are
presented in Table IV.
Among emergency patient’s outcome during the
Lockdown, the incidence of hospitalization was higher
(27.6%) when compared with the Pre-Lockdown2019 group
(19.7%) and the Pre-Lockdown2020 (18.3%) groups,
showing a statistically significant difference (p=0.001 and
p<0.00,1, respectively). Incidence of transfer to other facility
was also higher in the Lockdown group compared to the PreLockdown2019 and the Pre-Lockdown2020 groups (Table
V) with p-values of <0.001 and 0.008, respectively. Other
emergency patient’s outcomes and their relative p-values are
presented in Table V. None of these showed a statistically
significant difference except for the discharging of patients
to be followed in outpatient visits. We observed a reduction
in this type of discharge during the lockdown with p-values
of 0.007 and 0.002, respectively, among the PreLockdown2020 and the Pre-Lockdown2019 group groups.
WT decreased significantly during lockdown with mean
time of 33.2 min. This reduction was statistically significant
(p<0.0001) compared with the Pre-Lockdown2020 and the
Pre-Lockdown2019 groups which showed mean WT of
132.9 and 125.7 min, respectively. TT was also reduced
during the COVID period; mean value of 360.3 min. Among
the Pre-Lockdown2020 and Pre-Lockdown2019 groups, TT
was 510.3 and 565.2 min, respectively, and both had a pvalue <0.0001.

Discussion

Since the beginning of the lockdown we observed a clear
reduction in the absolute number of accesses to the surgical
emergency department compared to the same period in 2019
and the period immediately preceding the COVID19 era.
This trend had previously been reported in an analysis of the
Lazio region during the first 3 months of 2020 (7). In that
study, the authors reported a reduction of approximately
21.5% (7). The peak of the reduction was reported in the first
weeks of March, around 70%. Our results confirmed this
trend with a reduction of around 85% and 75% compared to
the Pre-Lockdown2019 and the beginning of 2020 periods,
respectively (7, 8).
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In our study, we observed a reduction in the incidence rate
of the yellow priority level during the Lockdown when
compared with the Pre-Lockdown2019 period. Differently,
we observed a corresponding increase of the green priority
level rate during the new score period. We could attribute
this discrepancy to the difference between the triage systems
during the different periods (5, 6).
In addition, the percentage of patients arriving to the
surgical emergency department with health vehicles during
the Lockdown was higher. This data is comparable with that
data reported in the Lazio study during the first weeks of
March (7). On the one hand, we had an increase in
emergency access by ambulance and on the other, we had a
reduction in autonomous access during the lockdown. This
change was observed, in correspondence with the ordinances
that limited access to emergency services only for serious
and non-deferrable conditions (2). Furthermore, this result
was confirmed by the marked decrease in emergency access.
This suggests a tendency to avoid resorting to emergency
department for symptoms that can be managed through other
levels of regional assistance instead of territorial (7).
Admission diagnosis in the COVID19 era presented that
a higher percentage of patients admitted to emergency
department due to urinary disease and disorders. This
relative increase is probably attributable to the fact that signs
such as hematuria or urinary retention can frighten patients
(9). Also, major pains like renal colic may have pushed
patients to go to hospital instead of managing the symptoms
with the care of the local health system (10, 11).
Incidence of access for abdominal disease was not
affected by the lockdown probably due to its strong impact
on patients (12-14).
Many studies have reported a reduction of trauma,
especially of severe ones (7, 15, 16). This decrease can be
attributed to the reduction of movements with own vehicles
and outdoor sports activities, which are among the main
risk factors for traumatic events (17). In our study this
reduction was not very evident. Probably due to the fact
that we included mild trauma such as small domestic
accidents as well. In fact, these injuries were more frequent
during the lockdown, considering both adults and children
(18-21).
A mild reduction in admission for vascular disease or
neurosurgical disorders were also observed. Contrarily,
severe reductions of emergency admissions were reported in
the literature for cerebrovascular disease and myocardial
infarction (7-22). These data are not comparable as most of
these patients are evaluated in different departments of our
hospital.
In the COVID19 era, we reported an increase in
hospitalization following an emergency access. This can be
explained by the fact that there have been fewer accesses for
potentially delayable diseases (7).
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According to the ordinances that limited access to
health services only for serious and non-deferrable
conditions, we observed a reduction in the discharge of
patients to be followed with outpatient visits (2). This
may have contributed, on the one hand, to the increase in
the rate of hospitalizations, on the other, to delays in
treatments (23). The incidence rate of patients transferred
to other facilities was aslo higher during the Lockdown.
this may be due to the fact that our facility was turned
into a COVID-Hospital (3).
The reduction of WT is related to the decreased number
emergency department access during the Lockdown. Indeed,
in the last few years, emergency departments experienced
overcrowding with long waiting times (4). For health
professionals, working in overcrowding conditions can have
an impact on their psychophysical state (24). In addition,
long WT and emergency department overcrowding could
discourage patients, especially frail ones, from using this
emergency service (25).
TT was also reduced during the COVID19 era. This is
probably due to the greater number of transfers and rapid
hospitalization of patients in order to avoid facility
overcrowding and to reduce the risk of patient’s infections
during this emergency period.
The identification of the mechanism that led to the
reduction of surgical emergency admissions to our
department is beyond the scope of our study. It is worth
considering the hypothesis that some patients may have
gone to other No-COVID19 hospitals. From the analysis
carried out in the Lazio Region, no significant variations
were observed between the number of emergency accesses,
for unrelated-COVID pathologies, between the COVID-19
and no-COVID19 facilities (7). Probably, some patients had
turned to the territorial healthcare system. Other patients,
due to COVID19 anxiety may have avoided accessing to
treatments (25). It would be interesting to evaluate the
outcome and fatality rates of these patients. We could
observe a reduction of improper access to the emergency
room, while seeing an increase in patients who died at
home.

Conclusion

We observed a clear reduction of accesses to the surgical
emergency department during the lockdown. Implementing
the use of the territorial systems and avoidance of
overcrowding of the Emergency Departments could be
beneficial for reducing waiting times and improving the
quality of treatments for patients. Furthermore, in the event
of a new epidemic, it will certainly be necessary to be ready
and consider that a number of patients may not have access
to treatment due to the fear of infection and the
consequences to their health.
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