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Abstract N\
Emergency department (ED) crowding is a public health burden that impedes the provision of high-quality emergency care and is |
related to poor outcomes. Frequent ED visits are known to contribute to ED crowding. This study aimed to identify frequent ED users’
characteristics and risk factors related to frequent ED visits.

A retrospective observational study was conducted using ED-based data derived from adult patients at a university hospital. The
main exposure variable was frequent ED visits, which were defined as >4 visits within 12 months (January 1-December 31, 2018).
Characteristics and risk factors for frequent ED users were evaluated using stepwise regression analysis.

Within the study period, there were 36,932 ED visits involving 29,759 patients. Of these, 3031 (8.2%) visits were from 556 (1.9%)
patients classified as frequent ED users. The independent risk factors for frequent ED visits were older patients (>65 years); the winter
season; daytime discharge from ED; patients with medical aid insurance; and patients designated as high acuity at their first visit.
Patients with a malignant neoplasm, mental health disorder, alcohol-related liver disease, chronic kidney disease, or chronic
obstructive pulmonary disease were associated with more frequent ED visits.

Frequent ED users comprised a significant proportion of total ED visits. Frequent ED users were more likely than occasional ED
users to be in poorer health, older, or have a chronic disease or a mental health disorder.

Abbreviations: AOR = Adjusted odds ratio, Cl = Confidence interval, ED = Emergency department, IQR = Interquartile range,
KTAS = Korean Triage and Acuity Scale, NEDIS = National Emergency Department Information System, SES = Socioeconomic

status.
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1. Introduction

Emergency department (ED) crowding is a public health concern,
especially in developed countries, as the number of visits to the
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ED have increased over the past decade.™?! ED crowding
impedes the quality of emergency care, which leads to delays in
definitive care and poor clinical outcomes.!>*

One possible explanation for ED crowding is frequent ED
visits,*! which are defined as repeated ED visits by the same
patient over a period of time, commonly defined as >4 visits per
year.[®” For various reasons, frequent ED users account for only
4.5% to 8.0% of total ED patients, but comprise between 21%
and 28% of annual ED visits.®] A previous study conducted in
Korea reported that 3.1% of the total number of ED patients
comprised frequent ED users who accounted for 14% of ED visits
annually and 17.2% of the total medical costs from all ED
visits.!”!

Frequent ED users are more likely to have poor physical health
with chronic disease, resulting in high hospital admission rates
and mortality compared with nonfrequent users.''”! Moreover,
they absorb other available health care resources and increase
medical costs unnecessarily.'*'?! Various interventions aimed at
targeting these patients have been implemented, such as case
management, individual care planning, prehospital diversion
strategies to nonurgent care, and strengthening primary care.[>13!

Frequent ED user characteristics, however, appear to be site-
specific and are difficult to generalize. Identifying the character-
istics of frequent ED users and designing appropriate related
interventions are essential tasks to reducing the frequency of ED
visits and improving associated health care outcomes. We
hypothesized that frequent ED users made up a small percentage
of ED users but comprised a significant proportion of total ED
visits. This study aimed to analyze the characteristics of frequent
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ED users among adult patients visiting a tertiary university
hospital and to identify risk factors affecting frequent ED visits.

2. Methods
2.1. Study design and setting

We conducted a retrospective observational study involving adult
patients who had visited a local emergency medical center in
2018. Our research institute is a tertiary university hospital
designated as a regional emergency medical center that provides
critical care, with emergency physician staff available 24 hours a
day. Approximately 45,000 patients visit this ED each year.

The data for analysis in this study were extracted from the
National Emergency Department Information System (NEDIS).
The NEDIS is an ED-based database built in 2003 and comprises
information related to the medical care of patients visiting EDs
throughout Korea. Quality management is undertaken by the
National Emergency Medical Center, under the authority of the
Ministry of Health and Welfare.

2.2. Study population

The study population comprised adult patients who had visited
the ED of our research institute between January 1 and December
31, 2018.

2.3. Main outcomes

The primary outcome was to analyze the characteristics of the
frequent ED users. The secondary outcome was to identify risk
factors for frequent ED users.

2.4. Variables and measurements

The main exposure variable was frequent ED visits. Thresholds of
ED visit numbers have varied across studies; therefore, we defined
frequent ED visits as >4 ED visits within 12 months, which was
the most commonly reported definition.!>”! We collected
information from the NEDIS database on age, sex, type of
insurance, date of onset, date of ED visit and discharge, disease
category (either medical problem or injury), type of ED visit
(walk-in, ambulance, or other vehicle), level of acuity, initial
mental status, and vital signs at ED visit, and primary diagnosis at
each ED visit. The date of the visit and discharge were categorized
as either during the day (between 0900 and 1800) or at night
(between 1800 and 0900). We assessed the level of acuity based
on the Korean Triage and Acuity Scale (KTAS) categories. The
KTAS was developed in 2012 and has been implemented in all
Korean emergency medical centers since 2016.1"*"%! There are 5
KTAS levels ranging from level 1, which represents a critically il
patient requiring immediate medical attention, to level 5, which
represents a nonurgent patient. Patients designated as KTAS levels
1 to 3 are presumed to need urgent care. The primary diagnosis was
classified according to the 7™ edition of the Korean Standard
Classification of Disease and Cause of Death (KCD-7).¢!

2.5. Statistical analysis

Categorical variables were expressed as counts and proportions,
and continuous variables were expressed as medians and
interquartile ranges (IQRs). A Pearson x> test for categorical
variables and a Wilcoxon rank sum test for continuous variables
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were used to compare characteristics between the frequent and
occasional ED users. To evaluate independent risk factors
affecting frequent ED visits, adjusted odds ratios (AORs) with
95% confidence intervals (Cls) were calculated using forward
stepwise regression analysis at a significance level of <0.03,
which has been used in previous studies.!"”! All statistical analyses
were performed using SAS software, version 9.4 (SAS Institute
Inc., Cary, NC).

2.6. Ethics statement

Informed consent was waived as this was a retrospective database
study. This study was approved by the Institutional Review
Board of Chungbuk National University Hospital (IRB No.
2019-07-017).

3. Results

A total of 47,876 ED visits were recorded in 2018. Frequent adult
ED users accounted for 1.9% (556 patients) of total ED users
(29,759 patients). Among the 36,932 adult patient visits,
frequent ED visits accounted for 8.2% (3031 visits) (Fig. 1). In
the pediatric population, frequent ED users accounted for 1.2%
(106/9116 patients) and frequent ED visits accounted for 4.7%
(512/10,944 visits). Compared with adult ED users, pediatric ED
users were more likely to attend (61.0%) and be discharged from
the ED (66.5%) during the night time than adult ED users
(53.4% and 59.6 %, respectively) and triaged as a low acuity level
at the first visit (all P<.01) (see Tables E1, http:/links.lww.com/
MD/E210 and E2, http:/links.lww.com/MD/E211, Supplemen-
tal Content, which demonstrated the characteristics of pediatric
and adult ED users at the first visit and the ten most frequent
diagnoses among frequent and occasional ED users in the
pediatric patients).

Table 1 shows the demographic characteristics of the adult ED
users. Among frequent users, the proportion of patients aged 65
to 80 years (33.5%) and >80 years (17.3%) was higher than
among occasional ED users (19.8% and 8.8%, respectively, all
P <.01). Frequent ED users were more likely to attend (53.4%)
and be discharged from the ED (46.5%) during the day (vs
46.5% and 40.2% in occasional users, respectively, all P <.01).
Most patients in both groups had public insurance coverage;
however, a higher percentage of frequent ED users had medical
aid insurance (13.3% vs 4.9%, P<.01). A KTAS level of 3 was
found to be most common in both patient groups, and time
intervals from onset to ED arrival and ED length of stay were
longer among frequent ED users (all P <.01).

The distribution of primary diagnoses at the first visit is outlined
in Table 2. Malignant neoplasm of the liver and intrahepatic bile
ducts was the most observed diagnosis among frequent ED users,
whereas among occasional ED users, gastroenteritis and colitis/
disease of the intestine (unspecified) was the most frequent primary
diagnosis. Alcohol-related liver disease, malignant neoplasm of the
bronchus and lung, malignant neoplasm of the stomach, chronic
kidney disease, and chronic obstructive pulmonary disease were
ranked among the 10 most frequent primary diagnoses for frequent
ED users but not among the occasional ED users. In the pediatric
population, the 4 most frequent primary diagnoses for frequent
and occasional ED users were acute upper respiratory infections,
gastroenteritis and colitis/disease of the intestine (unspecified),
other and unspecified convulsions, and fever (unspecified)
(see Table E2, http:/links.lww.com/MD/E211, Supplemental
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Figure 1. Study population. ED=emergency department.

(N=29,203, 98.1%)
Content, which demonstrated the ten most frequent diagnoses
among frequent and occasional ED users in the pediatric patients).

Figure 2A depicts the association between the level of acuity at
initial presentation and frequent ED visits. Patients designated as
KTAS 3 attended the ED most frequently. Figure 2B shows that
older age was associated with increased ED visits.

A multivariate logistic regression analysis was used to evaluate
independent risk factors concerning frequent ED users (Table 3).
Factors such as being >635 years’ old, being discharged from ED
during the daytime, patients with medical aid insurance, and
patients with KTAS 1 to 3 at the first visit were identified
as independent risk factors among frequent ED users. Among
the primary diagnoses at the first visit, malignant neoplasm,
mental health disorders, alcohol-related liver disease,
chronic kidney disease, and chronic obstructive pulmonary
disease were significantly associated with visiting the ED more
frequently.

4. Discussion

This retrospective study, conducted in 1 regional medical center,
showed that frequent ED users accounted for 1.9% of all ED
patients and 8.2% of total ED visits. Although frequent ED users
comprised a small percentage of all ED users, they accounted for
a significant proportion of ED visits. However, our results
showed a smaller number of frequent ED users than that reported
in previous studies.’®! This study was conducted at a single
medical center and, as our research institute is a tertiary hospital,
it may have been a barrier to frequent ED users. This situation
may have resulted in an underestimation in terms of the number
of frequent ED visits shown in our study.

Frequent ED users were more likely to be older, to have
medical aid insurance coverage, and to have been discharged
from the ED during the day. Frequent ED users tended to be more

unwell than occasional ED users and were more likely to have a
chronic illness or mental health disorder and be designated as
high acuity at the first visit.

There was a trend for the number of ED visits to increase
according to age, and patients aged >65 years were identified as
more likely to attend the ED more frequently. Previous studies
have reported mixed results concerning patient age; however, a
systematic review that compared 5 different international health
care systems showed that being >65 years’ old was an
independent risk factor for ED frequent visits.!'®! In total,
>50% of frequent ED users in our study attended and were
discharged from the ED during the day, which is consistent with
findings from a previous study.!’!

In our study, patients with a high acuity level (KTAS 1-3) at the
first visit were significantly associated with frequent ED visits.
Although some patients attended the ED multiple times for low
acuity complaints, most previous studies have reported that
frequent users were often unwell due to chronic illnesses that are
associated with higher hospital admission rates and greater
mortality.''%2%! However, there has been marked heterogeneity
reported in the predominant types of complaints of frequent ED
users across regions.!'**!]

We found that exacerbations of chronic illnesses (eg, malignant
neoplasms, alcohol-related liver disease, chronic kidney disease,
and chronic obstructive pulmonary disease) and mental health
issues were significant risk factors among frequent ED users.
However, pediatric patients, unlike adults, show different
characteristics and contributions to ED crowding. Although
delay of admission is regarded as a major contribution to adult
ED crowding, patient volume is recognized as a greater
determinant of pediatric ED crowding.!*?! Pediatric patients
tended to visit the ED for low acuity complaints such as
respiratory and gastrointestinal disorder, and fever, which were
consistent with previous studies.!*>**! Because of these different
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Demographics of frequent and occasional ED users at the first visit.

Total Frequent ED users Occasional ED users
N % N % N % P
Total 29759 556 1.9 29203 98.1
ED visits
1 25307 85.0
2 3104 104
3 792 2.7
>4 556 1.9
Age, y <.01
20-35 7106 23.9 63 1.3 7043 24.1
35-50 6081 20.4 66 1.9 6015 20.6
50-65 7915 26.6 145 26.1 7770 26.6
65-80 5977 201 186 33.5 5791 19.8
>80 2680 9.0 96 17.3 2584 8.8
Median (IQR) 53 (35-67) 65 (51-76) 53 (35-67) <.01
Sex .09
Male 15412 51.8 308 55.4 15104 517
Season <.01
Spring 7528 25.3 173 311 7355 25.2
Summer 7396 24.9 119 214 7277 24.9
Fall 7024 23.6 40 7.2 6984 239
Winter 7811 26.2 224 40.3 7587 26.0
Weekend .50
9271 311 166 29.9 9105 31.2
ED visit time <.01
Day (0900-1800 h) 13884 46.7 297 534 13587 46.5
Night (1800—-0900 h) 15875 53.4 259 46.6 15616 535
ED discharge time <.01
Day (0900-1800 h) 12025 40.4 280 50.4 11745 40.2
Night (1800—-0900 h) 17734 59.6 276 49.6 17458 59.8
Type of insurance <.01
Health insurance 25702 86.4 464 83.5 25238 86.4
Medial aid 1501 5.0 74 133 1427 4.9
Ordinary type 662 2.2 8 1.4 654 2.2
Automobile 1834 6.2 8 1.4 1826 6.3
Others 60 0.2 2 0.4 58 0.2
Disease category <.01
Medical problem 21159 714 512 921 20647 70.7
Injury 8600 28.9 44 7.9 8556 29.3
Transfer from other hospital 0.20
5989 201 100 18.0 5889 20.2
Type of ED visit a7
Ambulance 9417 31.6 161 29.0 9256 31.7
Level of acuity (KTAS) <.01
1 437 15 3 0.5 434 1.5
2 2244 7.5 45 8.1 2199 7.5
3 15497 52.1 382 68.7 15115 51.8
4 10690 35.9 116 20.9 10574 36.2
5 891 3.0 10 1.8 881 3.0
Mental status 27
Alert 28280 95.0 536 96.4 27744 95.0
Verbal response 608 2.0 10 1.8 598 2.1
Painful stimulus 421 1.4 7 1.3 414 1.4
Unresponsive 450 1.5 3 0.5 447 1.5
Vital signs
SBP, Median (IQR) 133 (117-151) 133 (117-152) 133 (117-151) .86
DBP, Median (IQR) 80 (69-90) 78 (68-89) 80 (69-90) a7
HR, Median (QR) 84 (73-97) 90 (77-106) 84 (73-97) <.01
RR, Median (IQR) 20 (20-20) 20 (20-24) 20 (20-20) <.01
Time interval from onset to ED arrival <.01
Median (IQR), h 1.2 (0.6-3.4) 1.6 (0.8-4.0) 1.2 (0.6-3.3)
ED length of stay <.01
Median (IQR), h 3.0 (1.8-4.6) 3.5 (2.4-5.3) 2.9 (1.8-4.5)

DBP =diastolic blood pressure, ED=emergency department, HR=heart rate, QR =interquartile range, KTAS =Korean Triage and Acuity Scale, RR =respiratory rate, SBP =systolic blood pressure.
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The 10 most frequent primary diagnoses among frequent and occasional ED users at the first visit.

Frequent ED visits

Occasional ED visits

N=3031 (8.2%) N % N=33,901 (91.8%) N %
Malignant neoplasm of liver and intrahepatic bile ducts 149 49 Gastroenteritis and colitis/disease of intestine, unspecified 2700 8.0
Gastroenteritis and colitis/disease of intestine, unspecified 149 49 Disorder of vestibular function 1226 3.6
Mental health disorders 142 4.7 Angina pectoris 998 29
Alcoholic liver disease 113 3.7 Mental health disorders 882 2.6
Malignant neoplasm of bronchus and lung 90 3.0 Pneumonia 790 2.3
Pneumonia 82 2.7 Cerebral infarction 785 2.3
Malignant neoplasm of stomach 79 2.6 Fever, unspecified 745 2.2
Chronic kidney disease 72 2.4 Allergic reaction 616 1.8
Chronic obstructive pulmonary disease 64 2.1 Urolithiasis 529 1.6
Angina pectoris 59 1.9 Low back pain 510 1.5

ED=emergency department.

characteristics, the intervention strategies should be distinct.
Therefore, this study was intended to be limited to adult patients.

Most ED users had public insurance coverage; however, a high
proportion of patients with medical aid coverage have been found
to be among those who attend the ED more frequently./®%2S!
These patients have been reported not only to have poor physical
health, but also to have a low socioeconomic status (SES)./2°!
Because they appear to use the ED as an alternative to other
sources of primary care, they are likely to use multiple medical
resources, including the ED, to address their unmet healthcare
needs.[*!27)

In this study, the winter season was identified as an
independent risk factor for frequent ED visits. Among frequent
ED users, 40.3% had visited the ED during the winter period.
However, few studies have addressed seasonal variation in ED
visits. One Australian study reported that frequent ED users were
less likely to visit the ED during the summer due to warmer
temperatures and fewer respiratory problems.*8! It is generally
known that ED usage increases in winter./*”! Considering that
most of the frequent ED users in our study had poor physical
health and chronic illnesses, it can be surmised that they were not
receiving appropriate medical care during the winter season.

The characteristics of frequent ED users are diverse, and
previous studies have reported on the effectiveness of various
strategies to reduce ED visits. One of the most commonly used
strategies has involved the use of case management and individual
care plans, which involve integrated care coordination of a
multidisciplinary team between the hospital and the local
community. This type of intervention is needed to specifically
meet an individual’s health needs and effectively reduce ED costs
and decrease ED visits, particularly for vulnerable patient
groups.>*° Addressing only 1 factor contributing to frequent
ED visits was ineffective at reducing the number of ED visits;
therefore, all strategies should be based on a systematic approach
involving thorough preparation. Further research is needed to
establish appropriate interventions and assess their effectiveness
on ED use in regard to frequent adult users of the ED, and our
research institute intends to engage in such research.

4.1. Limitations

This study had several limitations. First, it is a retrospective
observational study. However, we tried to minimize systematic
errors by using an ED-based database, which is under the
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Risk factors of ED frequent users.

Adjusted OR (95% CI)"

1.96 (1.63-2.34)
1.86 (1.56-2.21)
1.28 (1.08-1.52)

Independent variables

Age 65y

Season, winter

ED discharge time, day (0900-1800 h)
Type of insurance

Medical aid 2.22 (1.71-2.88)
Level of acuity (KTAS)
KTAS 1-3 1.62 (1.31-2.00)

Primary diagnosis in the ED

Malignant neoplasm of liver and intrahepatic bile ducts  5.66 (3.37—9.50)
Mental health disorders 2.47 (1.61-3.81)
Alcoholic liver disease 10.93 (5.39-22.13)
Malignant neoplasm of bronchus and lung 2.62 (1.55-4.42)
Pneumonia 1.62 (1.08-2.43)
Malignant neoplasm of stomach 5.86 (3.22—10.66)
Chronic kidney disease 3.49 (1.94-6.30)
Chronic obstructive pulmonary disease 2.47 (1.23-4.95)

Hosmer-Lemeshow Goodness-of-fit: x> 8.28 (P=0.31).

Cl=confidence interval, ED = emergency department, KTAS = Korean Triage and Acuity Scale, OR=
odds ratio.

) Adjusted for age, sex, season, ED visit time, ED discharge time, type of insurance, KTAS, and the top
10 most frequent primary diagnoses among frequent ED users.

authority of the Ministry of Health and Welfare in Korea and is
used for quality control at the National Emergency Medical
Center. And this study restricted the target population to adult
patients in consideration of showing diverse clinical characteristics
according to different age groups. Second, it was a single-center
study and the research, in terms of ED utilization, was site-specific;
therefore, it is difficult to generalize the results of our study to other
regions. However, its findings are worthwhile to consider as a basis
for strategies to reduce the burden on the ED through identifying
the characteristics of community-based patients visiting the ED.
Third, because of constraints in the ED-based database used in this
study, we could not evaluate the association between frequent ED
visits and SES-related variables such as income, education, and
deprivation index.

5. Conclusions

Frequent ED users accounted for a significant proportion of total
ED visits despite their small numbers. Frequent ED users were
more likely to be older and have poor physical health status with
chronic illness or mental health issues. With better understanding
of the characteristics of frequent ED users, necessary multidisci-
plinary interventions to be designed are more likely to reduce
repeated ED utilization and improve associated outcomes.
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