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How did the COVID-19 Pandemic Affect Inappropriate 
Adult Emergency Department Attendances?:  
A Prospective Cross-Sectional Study

Aim: During the coronavirus disease-2019 (COVID-19) pandemic, the strict limitations imposed on access to many healthcare institutions 
may effect emergency department (ED) attendances with regards to appropriateness. Thus, this study aimed to investigate the urgency 
level of ED attendances and the frequency of inappropriate use (IU) during the COVID-19 pandemic.

Methods: A prospective cross-sectional study was conducted in the university hospital ED during one week (May 11-17, 2020) of the 
post-peak period of the first wave of the COVID-19 pandemic. All adult (≥18 years) ED attendances were evaluated by emergency 
residents in terms of clinical and demographic characteristics and appropriateness. The data were recorded on data collection forms.

Results: IU rate detected was 45.1%. In the study, 3.9% and 9.5% of attendances were in Emergency Severity Index categories 1 and 
2, respectively. A significant negative correlation was found between age and IU (odds ratio=0.978; 95% confidence interval: 0.96-
0.99). According to the binary logistic regression analysis, it is most likely that IUs are young people who are employed and have no 
chronic disease.

Conclusion: This study showed that the frequency of IU decreased while the urgency level of the ED attendances increased in the 
post-peak period of the pandemic compared to a previous study conducted outside of the pandemic, in the same center. There was an 
inverse relationship between IU frequency and age. The results will help with planning ED services in future pandemic periods.
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Introduction
Affecting the whole world, coronavirus disease-2019 

(COVID-19) infection was defined by the World Health 
Organization as a pandemic on March 11, 2020 (1). As 
the COVID-19 pandemic coincides with the seasonal 
influenza period and being the first center of attendance 
for infected people, there has been an increase in 
attendances at alarm levels in some emergency 
department (EDs) worldwide (2,3). Following the 
restrictive measures were taken to control the pandemic, 
ED attendance fell by approximately half (4). This may be 
owing to reasons such as people’s fear of infection or 
reluctance to place a further strain on the healthcare 

system (5). However, delaying medical help, despite 
symptom progression may lead to the progression of 
the disease and a subsequent increase in very urgent ED 
attendances (6,7). On the other hand, limited access to 
health institutions during the pandemic and interruptions 
in the normal provision of healthcare services may also 
lead to the use of EDs for health problems that do not 
require urgent care (8).

The use of EDs for health problems that do not 
require urgent care is generally called “inappropriate 
use” (IU). No clear distinction has been made in terms 
of which attendances are “appropriate” and which are 
“inappropriate”. However, the general approach in the 
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scientific world is that the appropriateness of the attendance 
is in line with the urgency level, and attendances that do 
not require urgent care are inappropriate (9). IU poses an 
important problem for EDs (10).

The IU of EDs prevents those who are in real need 
of ED services from benefiting from the limited resources 
of these departments in the best way possible, and it 
can lead to increased workloads for healthcare providers 
and disruption to ED service functions (9,10). It can also 
increase the costs of health services (11). Moreover, IU can 
contribute to ED crowding. ED crowding aggravates the 
workload and prolongs patient waiting times, diagnosis, 
and treatment processes (12). Furthermore, patients’ use 
of EDs for monitoring chronic diseases deprives them 
of the preventative, specialized, and ongoing treatment 
services required to manage these diseases (13).

Examining the urgency level of ED attendances 
during pandemic periods and determining the IU rate 
are important for planning service resources, expanding 
capacity, and increasing efficiency during future pandemics 
(14). However, few studies have been conducted on how 
the urgency level of ED attendances is distributed and 
affected during pandemic periods (6,7).

In a two-seasonal-stage project (no: 216S972) (March 
and July 2018), the overall IU frequency in three EDs of 
different levels, including this study center, was found to 
be extremely high at 75.6%. In this study center only, the 
IU frequency was 74.1% in March (15). This study aimed 
to investigate if the urgency level of ED attendances and 
IU rate changed during the COVID-19 pandemic period.

Methods

Study Design and Setting

Ethical approval (no: 24237859-308) was obtained 
from the regional scientific research ethics committee. 
The necessary legal permission for the study was obtained 
from the Ministry of Health (no: 2020-05-06T041633). 
The participating patients were informed by the researcher 
physicians and verbal consent was obtained.

In Turkey, the highest number of daily new COVID-19 
cases were reported on April 11th, 2020, the peak of the 
pandemic, and the pandemic curve began bending as of 
April 20th, 2020 (16,17). This cross-sectional study was 
conducted in the ED of a university hospital in Turkey’s 
Eastern Black Sea Region for a week in the post-peak period 
of the COVID-19 pandemic (May 11th-17th, 2020). The ED 
has 38 beds. Daily attendances numbered around 250 
before the pandemic, falling to approximately 100 during 
the COVID-19 pandemic. The ED serves as an emergency 
care center where patients who need advanced treatment 
are transferred from across the city and other provinces in 
the region. All patients admitted to the ED are assessed 

by the triage officers and the urgency level is determined 
according to the color-coding triage system, which was 
proposed by the Ministry of Health in 2009. According to 
this system, outpatients whose general condition is stable 
are green; patients who are at risk of death or limb loss 
are yellow; urgent patients who need immediate care are 
coded in red (18).

Selection of Participants

All ED attendances by adults (≥18) during the study 
week constituted the study sample. Patients meeting the 
following inclusion criteria were included in the study 
≥18 years of age, volunteered participants (consent was 
obtained from relatives of patients who were unconscious 
because of mental disorders, substance influence, etc.). 
Attendances to establish vascular access for diagnostic 
tests (computerized tomography, magnetic resonance 
imaging, etc.) were excluded.

Data Collection

In the study period, all ED attendances were 
evaluated in terms of clinical and demographic 
characteristics, and appropriateness. The evaluation 
was prospectively made by ED residents and the data 
were recorded on the data collection form developed 
by the researchers based on their experiences and the 
literature (9,10). In determining the appropriateness of 
the attendances, the IU criteria used in the project (no: 
216S973) conducted by the researchers in 2018 were 
used (15). The IU criteria are as follows: being in the fifth 
or fourth category of the Emergency Severity Index (ESI), 
being able to wait at least 24 hours for medical care 
without any life-threatening risk or organ dysfunction 
according to physician assessment, not being referred 
from another institution, being able to access medical 
care and treatment required by current health problems 
from primary care centers, not requiring any surgical 
procedures.

Emergency Severity Index

The Emergency Nurses Association and the American 
College of Emergency Physicians reported five-level 
systems to be more suitable for determining the urgency 
level (19). Therefore, the ESI, a five-level triage system, 
was used to evaluate the urgency and appropriateness of 
attendance in this study. According to the system, patients 
are divided into main categories based on symptoms and 
need for resource use (20).

One week before the data were collected, training on 
the IU criteria and the ESI was organized for the resident 
physicians, who evaluated the attendances during the 
study period. This training included general information 
and decision points for the ESI 1 [40 minutes (min)], ESI 
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2 (30 min), ESI 3-5, and expected resource requirement 
(30 min), the role of vital findings in ESI (30 min).

Outcomes

The primary outcomes of the study were the 
appropriateness and urgency level of the ED attendances. 
These outcomes were measured according to the criteria 
mentioned above. The secondary outcomes of the study 
were the variables that can be related to IU, including 
demographic characteristics (age, gender, marital status, 
education, chronic disease, smoking, alcohol use), 
general characteristics of the attendances (attendance 
time, arrival type, triage category according to the ESI 
and color system, number of attendances in the last 6 
months), and the clinical features (diagnosis, complaints, 
time of complaints onset). The diagnoses were presented 
according to the International Statistical Classification 
of Diseases and Related Health Problems-10 diagnostic 
codes.

Statistical Analysis

The data were analyzed using the IBM Statistical 
Package for Social Sciences (IBM; Armonk, NY, USA) 
program. Normal distribution was evaluated with the 
Kolmogorov-Smirnov test. The relationship between 
categorical variables was analyzed using the chi-square 
test. Factors associated with IU were evaluated using 
binary logistic regression analysis and the analysis results 
are presented as odds ratios (ORs) and 95% confidence 
intervals (CI). The statistical significance level was set to 
p<0.05. In multiple group comparisons, the significance 
level was determined according to the Bonferroni 
correction.

Results
During the study period, there were 578 adult 

attendances to the ED where the research was conducted. 
Of these, 11 patients refused to participate and the 
study was completed with 567 patients. The IU rate was 
determined as 45.1%.

The median age of the patients was 49 years 
(range=18-101 years), 55.2% were male, 82.2% were 
married, and 46.2% had completed primary education. 
The frequency of IU was found to be lower in patients 
over 65 years of age compared to other age groups (18-
40 years, p=0.000; 41-64 years, p=0.000). It was found 
that IU was significantly lower in illiterate patients than 
other patients (p=0.000), while the IU rate of those with 
a bachelor’s degree or higher education were significantly 
higher than those with just primary (p=0.006). The IU rate 
was higher in single people (p=0.012), smokers (p=0.001), 
and patients without the chronic disease (p=0.000). The 
IU rate for unemployed people was lower than for others 

(unemployed and official: p=0.001; unemployed and 
employed: p=0.000; unemployed and other: p=0.005) 
(Table 1).

Of the total attendances, 3.9% were in ESI 1; 9.5% 
were in ESI 2; 40.9% in the ESI 3; 31.0% were in ESI 
4 and 14.6% were in ESI 5 category. According to the 
color triage system, 25.2% of the attendances were red, 
26.5% yellow and 48.3% green. The highest frequency 
of inappropriate attendances (IA) was seen at night 
between 24:00 and 07:59, and there was a significant 
difference between this time interval and daytime (08:00-

Table 1. Characteristics of patients admitted to the ED (n=567)

Characteristics
Inappropriate Appropriate

p
n (%) n (%)

Age

18-40 119a (58.6) 84 (41.4)

p=0.00041-64 99a (48.5) 105 (51.5)

≥65 38b (23.8) 122 (76.3)

Gender

Male 150 (47.9) 163 (52.1)
0.141

Female 106 (41.7) 148 (58.3)

Marital status

Married 199 (42.7) 267 (57.3)
0.012

Single 57 (56.4) 44 (43.6)

Education

Illiterate 17a (20.7) 65 (79.3)

p=0.000
Primary education 114b (43.1) 149 (56.9)

High school 82b.c (53.9) 70 (46.1)

Bachelor or higher 43c (61.4) 27 (38.6)

Profession

Officer 32a (60.4) 21 (39.6)

p=0.000
Employed 53a (44.2) 67 (55.8)

Other 50a (48.5) 53 (51.5)

Unemployed 187b (64.3) 104 (35.7)

Chronic disease 

Yes 76 (29.7) 186 (59.8)
p=0.000

No 180 (59.0) 125 (41.0)

Smoking 

Yes 98 (55.7) 78 (44.3)
0.001

No 158 (40.4) 233 (59.6)

Alcohol 

Yes 13 (40.6) 19 (59.4)
0.729

No 243 (45.4) 292 (54.6)

ED visits in the last 6 months 

First 92 (50.5) 90 (49.5)
0.076

≥2 164 (42.6) 221 (57.4)

*There was no significant difference between the variables marked with the 
same letter (significance level according to Bonferroni correction is p<0.016 for 
age; p<0.008 for occupation and education) ED: Emergency department
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15:59) in terms of IU rate (p=0.004). IA during the week 
(48.9%) were significantly higher than at the weekend 
(38.1%) (p=0.013) (Table 2).

The most frequent presenting complaint (18.8%) 
and diagnosis (14.8%) in IUs was headache. Appropriate 
attendances (AAs) were mostly diagnosed with chest 
pain, falls, nausea, and vomiting (7.1%), and the most 
common complaint was abdominal pain (22.2%) for AAs. 
The most common attendance time for IA after the onset 
of symptoms was more than 48 hours (24.6%), whereas 
AAs were often made within the first 3 hours of the 
complaint (42.8%) (Table 3).

Logistic regression analysis showed that the 
appropriateness of the attendances increased with age. 
The analysis revealed that employed people (OR: 1.75; 
95% CI: 1.12-2.73) and people without chronic disease 
(OR: 2.22; 95% CI: 1.41-3.50) were more likely to make 
IAs. It was also ascertained that attendances on weekdays 
(OR: 2.00; 95% CI: 1.33-3.02), at least 12 hours after the 
onset of symptoms (OR: 3.36; 95% CI: 2.27-4.98), and 
between 24:00 and 07:59 (OR: 1.97; 95% CI: 1.14-3.43) 
were more likely to be inappropriate. It was determined 
that alcohol users (OR: 0.36; 95% CI: 0.15-0.88), and 

those who made more than one attendance within the 
last 6 months (OR: 0.62; 95% CI: 0.41-0.94) were less 
likely to make IAs (Table 4).

Discussion
The results showed that during the COVID-19 pandemic 

period, approximately half of the ED attendances were 
inappropriate. It was also found that IAs increased during 
the weekdays and at night. The frequency of IA was high 
in young people and low in illiterate patients. In addition, 
employed patients and patients without chronic diseases 
were found to be more likely to make IAs.

In this study conducted during the COVID-19 
pandemic period, the frequency of IA was determined 
to be 45.1%. In the previous study conducted in the 
same center using the same descriptive criteria in March 
2018, the frequency of IU was found to be 74.1% (15). 
The use of different IU criteria and seasonal differences 
may limit the comparison of IU rates between studies 
(10). However, on comparing the results of the current 
study to a study by Gündüz et al. (15), it is observed that 
the frequency of IAs decreased during the pandemic 
period. Similarly, according to Brick et al. (6), the “non-
urgent” attendance rate, which was 31.9% in March 
2019, dropped to 7.5% in March 2020 as a result of 
the COVID-19 pandemic. Moreover, Czeisler et al. (21) 

Table 2. General characteristics of ED attendances (n=567)

Inappropriate Appropriate
p

n (%) n (%)

Time

08:00-15:59 88a (40.6) 129 (59.4)

0.01316:00-23:59 109a.b (44.0) 139 (56.0)

24:00-07:59 59b (57.8) 43 (42.2)

Day

Weekdays 181 (48.9) 189 (51.1)
0.013

Weekends 75 (38.1) 122 (61.9)

Type of arrival

Ambulance 11a (7.5) 135 (92.5)

p=0.000Car 206b (55.1) 168 (44.9)

On foot 39c (83.0) 8 (17.0)

Color triage

Green 249 (90.9) 25 (9.1)
p=0.000

Yellow/red 7 (2.4) 286 (97.6)

ESI 

ESI 1 - 22 (100.0)

-

ESI 2 - 54 (100.0)

ESI 3 - 232 (100.0)

ESI 4 174 (98.9) 2 (1.1)

ESI 5 82 (98.8) 1 (1.2)

*There was no statistically significant difference between the variables marked 
with the same letter (the significance level was set to p<0.016 according to 
the Bonferroni correction) ED: Emergency department, ESI: Emergency Severity 
Index

Table 3. Clinical characteristics of ED attendances (n=567)

Inappropriate Appropriate

Diagnosis n (%) n (%)

R51 headache 38 (14.8) R07.4 chest pain 22 (7.1)

J06.9 URTI 29 (11.3)
R11 nausea and 
vomiting

22 (7.1)

M79.18 myalgia 22 (8.6) W19 fall 22 (7.1)

Z51.9 medical care 17 (6.6)
R10.4 abdominal 
pain

19 (6.1)

R52.9 pain 15 (5.9)
I67.8 cerebrovascular 
disease

17 (5.5)

Attendance complaints

Headache 48 (18.8) Abdominal pain 69 (22.2)

Nausea vomiting 35 (13.7) Nausea vomiting 53 (17.0)

Joint limb pain 25 (9.8) Joint limb pain 47 (15.1)

Backache 23 (9.0) Weakness 34 (10.9)

Throat ache 22 (8.6) Chest pain 33 (10.6)

Complaint starting time before attending the hospital

≤3 hours 55 (21.5) ≤3 hours 133 (42.8)

>3 hours, <24 hours 34 (13.3) >3 hours, <24 hours 59 (19.0)

24 hours 53 (20.7) 24 hours 50 (16.1)

48 hours 51 (19.9) 48 hours 40 (12.9)

>48 hours 63 (24.6) >48 hours 29 (9.3)

ED: Emergency department, URTI: Upper respiratory tract infection
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found that, during the pandemic, there was a decrease 
in the number of ED attendances for health problems 
such as otitis media, superficial injuries, and sprains and 
strains for which treatment and care could be provided 
in primary care. Czeisler et al. (21) also reported 
that pandemic-related concerns caused potential ED 
attendees to avoid presenting to the ED. In the current 
study, the decrease in IAs was presumed closely related 

to concern about the pandemic. Furthermore, during 
the pandemic period, social restrictions and curfews 
can be considered among other main factors that may 
reduce the IA rate.

The attendances in the ESI 1 category constituted 3.9% 
of all attendances and code-red attendances were 25.2% 
of all attendances. Gündüz et al. (15) reported that the 
proportion of ESI 1 category attendances was 1.8% and 
the proportion of red-coded attendances was 8.8%. The 
results obtained from the studies conducted at the same 
center before and during the COVID-19 pandemic period 
showed that the attendances with high-level urgency 
increased significantly during the COVID-19 pandemic. The 
clinical picture worsens and the level of urgency increases 
as a result of delaying attendance because of concern 
about getting infected during the pandemic period. 

During the COVID-19 pandemic, there were more IAs 
at night than in the daytime. Conversely, it was reported 
by Gündüz et al. (15) and for other studies conducted 
around the world that IAs were concentrated in the 
daytime (08:00-18: 00), while attendances made at night 
were more urgent (22,23). However, other studies have 
reported that IAs increase after working hours owing 
to difficulties accessing primary healthcare services 
(24,25). During the COVID-19 pandemic period, patients 
may prefer to attend ED at night for non-urgent health 
problems because there are likely to be fewer people so 
the contact risk is lower. 

The rate of IAs was higher on weekdays than on 
weekends. This finding is consistent with the study by 
Gündüz et al. (15). On the contrary, in Eroğlu et al. (25) 
study in Turkey and McHale et al. (23) study in the UK, it 
was reported that the highest numbers of IAs were on 
Saturday. The current study center is located within the 
university campus so the high IA rate during the week 
before the pandemic is thought to be related to university 
students preferring the center for non-urgent health 
problems. In addition, the curfew applied on weekends 
may have caused higher rates of weekday IAs.

The IA rate was higher in the young. Similarly, in the 
majority of studies worldwide (9,10,26) the frequency of 
IA was found to be higher in the young. However, there 
are also studies showing that the frequency of IA is not 
affected by age (27,28). The presence of chronic diseases 
in the elderly and their care needs being more complicated 
than those of young people are among the reasons why 
attendances are more urgent in this age group (29). 
Furthermore, during the COVID-19 pandemic in Turkey, 
the strict curfew for those over 65 years old may have a 
protective effect against some health problems because 
they are staying home and not falling, having accidents 
etc.

Table 4. Factors associated with inappropriate use (n=567)

OR* 95% CI B Wald Sig.

Age 0.98 0.96-0.99 -0.02 7.41 0.006

Marital status

Single Reference

Married 1.20 0.66-2.15 0.18 0.35 0.553

Attendance time

08:00-15:59 Reference

16:00-23:59 1.01 0.66-1.55 0.01 0.00 0.948

24:00-07:59 1.97 1.14-3.43 0.68 5.82 0.016

Attendance day

Weekend Reference

Weekdays 2.00 1.33-3.02 0.69 10.91 0.001

Education

Illiterate Reference

Primary 
education

1.10 0.51-2.35 0.09 0.06 0.808

High school 1.08 0.44-2.66 0.07 0.03 0.872

Graduate and 
higher

1.33 0.48-3.65 0.28 0.30 0.583

Chronic disease

Yes Reference

No 2.22 1.41-3.50 0.80 11.82 0.001

Number of attendances in the last 6 months

First Reference

>1 0.62 0.41-0.94 -0.48 5.08 0.024

Onset of symptoms

≤12 hours Reference

>12 hours 3.36 2.27-4.98 1.21 36.62 0.000

Profession

Unemployed Reference

Employed 1.75 1.12-2.73 0.56 6.00 0.014

Alcohol use

No Reference

Yes 0.36 0.15-0.88 -1.01 5.04 0.025

Smoking status

No Reference 

Yes 1.46 0.90-2.36 0.38 2.31 0.128

Constant 1.62  0.48 1.21 0.272

*Odds ratio, CI: Confidence interval
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The frequency of IA was lower in illiterate individuals 
compared to others. This result is thought to be related 
to the fact that the majority of illiterate individuals are 
over 65 years old. It was also determined that employed 
people made more IAs. This difference may have arisen 
from unemployed people avoiding going outside unless it 
is essential during the pandemic.

The majority of IAs were made due to headaches 
and the second most common reason for IAs was upper 
respiratory tract infection (URTI). Gündüz et al. (15) 
reported that URTI was the most frequent reason for IAs. 
Comparing two studies, the decrease in URTI-related IAs 
during the pandemic period may be associated with the 
social distancing rules and the use of masks to control 
the spread of respiratory-borne diseases. Examing the pre-
pandemic literature, the most common causes of IAs are 
URTI and pain (26,27,30,31).

Study Limitations

Our work clearly has some limitations. Conducting the 
research in a single-center is the main limitation of the 
study. Furthermore, the study period was limited to one 
week and it was conducted only during the post-peak 
period of the pandemic, and other periods of the pandemic 
(the initial and peak periods, and when restrictions 
were lifted) were not compared with the non-pandemic 
periods. In addition, the fact that the study was conducted 
in Ramadan month creates an important limitation for the 
study because fasting can have a confounding effect on 
ED attendance.

Conclusion
This study showed that the rate of IU decreased and 

the urgency level of the attendances increased during 
the COVID-19 pandemic period. There were more IAs 
at night than during the daytime. There was an inverse 
relationship between the frequency of IA and age. 
The results of this study are important for planning 
ED resources and increasing service capacity during 
pandemics. In this regard, multi-center studies on a large 
sample are needed.
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