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ABSTRACT

Objectives The number of paediatric patients visiting the
emergency department (ED) continues to rise. In South
Korea, approximately 25% of the patients who visit the
ED are paediatric patients. In the USA, about 20% of the
paediatric population were found to have visited the ED in
the past year. A recent study demonstrated that 4.5%—-8%
of patients account for 25% of all ED visits. Therefore,

the aim of this study was to identify the characteristics of
recurrent visits.

Methods Design: retrospective observational study.
Setting: this study examined and analysed medical record
data involving three tertiary EDs. Participants: a total of 46
237 ED visits by patients <16 years during 1-year period.
Main outcome measures: data collected included the
number of recurrent ED patients, frequency of recurrent
visits, age, sex, insurance status, period until recurrent
visit (days), main diagnosis and ED discharge results.
Results Excluding patients with multiple visits, the total
number of paediatric patients who fit the study criteria
was 33765. Among these patients, 23 384 (69.2%) had
no recurrent ED visits in the subsequent year after their
first visit. A total of 15849 (46.8%) patients were toddlers
(between age 1 and 4 years). In the patient group without
a recurrent visit, fever was the most common diagnosis.
Conclusions Our study reviewed medical records to
inspect the characteristics of patients who return to care.
Higher recurrent visit frequency was associated with using
the 119 rescue centre service, having a medical condition,
with younger age and a higher rate of hospitalisation.
Analysis of the factors associated with frequent ED visits
will help to improve care for paediatric patients who visit
the ED.

INTRODUCTION

Paediatric patients’ use of the emergency
department (ED) is continuously increasing
each year." In South Korea, despite the contin-
uous decrease in the infant population due to
the low birth rate, the number of paediatric
patients visiting EDs has been growing each

Strengths and limitations of this study

» This is the first study to identify the characteristics
of the emergency department recurrent visits
in children in Korea, considering the unique
characteristics of the local population.

» Our findings indicated that younger age, using
emergency medical services, medical illness and
higher rate of hospitalisation were associated with
a higher recurrent visit frequency.

» Understanding the characteristics of patients is very
important for physician who need to adjust human
and facility resources of the emergency department.

» The study included sample size that was limited to
three hospitals.

» Analysis of this retrospective study included only
variables available in the hospital database that
were routinely collected.

year.” In the country, approximately 25% of
the patients visiting the ED are paediatric
patients.” In the USA, about 80000 paedi-
atric patients visit the ED on a daily basis and
20% of the paediatric population have been
visiting the ED every year."”

Recurrent use of the emergency medical
service is defined as repeated visits to an ED
by a specific person during a certain period
of the year.®” According to a recent study, as
few as 4.5%-8% patients account for 25%
of all ED visits.? However, studies involving
paediatric patients and repeated visits to the
ED are limited. The ED can be a starting
point for paediatric patients with an acute
internal medical condition or surgical condi-
tion.” ""Paediatric patient visits to the ED
may continue to increase and when the ED
capacity is exceeded, first aid may be delayed
in serious cases and waiting time may increase.
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This leads to undermining medical service quality and
aggravating a situation of an already overcrowded and
inefficient ED." Paediatric patients’ recurrent visits
to the ED can be considered as a factor influencing the
quality of care provided in the ED. Identification and
management of frequent ED visits will be necessary in the
future. Moreover, many paediatric emergency patients,
unlike adults, visit for non-emergent problems.'’
Understanding the characteristics of recurrent visits of
paediatric patients will facilitate the implementation of
clinical interventions, the reduction of the frequency of
recurrent visits, and thus, mitigation of factors associated
with overcrowded EDs can be accomplished. Therefore,
this study aimed to identify the number and the charac-
teristics of patients who visited the ED frequently. The
primary outcome was to identify the number and the rate
of recurrent visiting paediatric patients in the ED, and
the secondary outcome was to identify the characteristics
of these patients and the common diagnosis by frequency
of visits.

MATERIALS AND METHODS

This retrospective study reviewed the medical records
of patients younger than 16 years who had visited an ED
from 1 January 2012 to 31 December 2012. Data from the
medical records were analysed for the subsequent year
as well (1 January 2013-31 December 2013) (figure 1).
The medical institutions involved in this study were

153,300 visit to ED

Visits <16 yr

Exclusion >16 yr

107,063 (69.9%) 46,237 (30.1%)

three university hospitals in Gangnam, Gangbuk (both
in Seoul), and Gyeonggi. Excluding cases of return visits,
cases of recurrent visits were identified during the inves-
tigation period (initial visit-2012). Accordingly, 33765
patients were identified as having used the ED and were
included in the study analysis.

A ‘recurrent visit’ was defined as a patient visiting an
ED more than once over the study period. The purpose
of this study was to identify the characteristics of paedi-
atric patients who frequently used the ED. Therefore, the
study excluded any cases of revisiting the ED for the same
illness within 72hours, which was defined as a ‘return
visit’.* Patients’ age, sex, insurance type, visit frequency,
time from initial visit until revisit (days), main diagnosis,
ED discharge result and length of stay in ED were exam-
ined. Based on patients’ age, a recurrent visit ratio was
calculated. To investigate associated characteristics and
factors, patients were classified according to the number
of recurrent visits as follows: zero recurrent visits, one
recurrent visit, two recurrent visits, three recurrent visits
and four or more recurrent visits.

This research design was chosen because it attempts to
explore possible causative relationships between recur-
rent ED visits and other variables (number of recurrent
ED patients, frequency of recurrent visits, age, sex, insur-
ance status, time until recurrent visit, main diagnosis and
ED discharge results). Because randomization was not
possible in a retrospective study, the control procedure

Excluding overlap
ped visits by one
patient; 12,472

Total of 33,765

pediatric patients

[

I I

No recurrent visit one recurrent visit

23,384 (69.2%) 5,610 (16.6%)

two recurrent visit
s 2,353 (7.0%)

four or more recur
three recurrent vis

its 1,172 (3.5%)

rent visits

1,246 (3.7%)

Figure 1

Flow chart of sample selection. During 1year, a total of 153300 visits in ED were recorded. Among them, there were

46237 visits of patients under 16 years. Excluding repeated visits by one patient, 33 765 paediatric patients have used the ED.
These patients were divided into groups according to the number of visits during the following year after the initial visit to the

ED. ED, emergency department.
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PERCENTAGE OF PATIENT GROUP BY VISIT NUMBER
Figure 2 Comparison of the percentage between patient
groups categorised according to their number of visits. 31%
of the patients used the emergency department more than
once during the following year after their first visit.

of comparing groups (recurrent visit number) based on
collected demographic data was adopted. To account for
seasonal variation, we performed our study in a period of
one calendar year.

The Strengthening the Reporting of Observational
Studies in Epidemiology Statement was used to guide the
reporting of the study.'

Statistical analysis was performed using SPSS software
(V.20.0; IBM SPSS) using frequency analysis. Null hypoth-
eses of no difference were rejected if P values were less
than 0.05. A P<0.05 was considered statistically signifi-
cant. Each measured value was expressed as mean=SD.
Comparisons between groups were divided per the
number of visits. Significant differences were determined
using a Student’s t-test and one-way analysis of variance
as statistical methods. For nominal variables, percentage
gaps were compared using Fischer’s exact test and % test
in line with the number of cases in each group.

RESULTS

The three hospital EDs were visited 153300 times by
patients during the investigation year (from 1 January
2012 to 31 December 2012), including 46237 (30.1%)
times by paediatric patients aged younger than 16 years.
Excluding multiple number of visits by one patient, a
total of 33765 paediatric patients used the EDs during
2012 and were included in this study (figure 1). The
number of recurrent visits of these patients was identified
during the following year after the first visit. A total of
23384 (69.2%) paediatric patients visited the ED once,
whereas 5610 (16.6%) visited twice (one recurrent visit),
2353 (7.0%) visited three times (two recurrent visits),

1172 (3.5%) visited four times (three recurrent visits)
and 1246 (3.7%) visited five or more times (four or more
recurrent visits). Therefore, 31% of the patients used the
ED more than once during the following year after the
first visit (figure 2).

Of the 33765 paediatric patients, 19155 (56.7%) were
boys and 14610 (43.3%) were girls. The recurrent visit
rate for boys was 1.64+1.3 times higher than that of girls
(P<0.01). In terms of age-specific distribution, 6438
(19.1%) were infants (12 months old or younger), 15849
(46.8%) were toddlers (1-4 years old), 6719 (19.9%)
were children between the ages of 5 and 9 years, 3927
(11.7%) were children aged between 10 and 14 years and
832 (2.5%) were 15years old. Of these age groups, the
infant group showed the highest recurrent visit number
with an average of 1.78+1.5 times visit (P<0.01). Patient
insurance types were allocated as follows: 32349 (95.8%)
had medical insurance, 476 (1.4%) received medical aid,
393 (1.2%) were not insured, 505 (1.5%) had automo-
bile insurance and 42 (0.1%) had international insur-
ance. The medical-aid patient group showed the highest
recurrent visit number (1.70+1.7 (P<0.01)) (table 1). The
recurrent visit graph of each age group indicates that
older age is associated with a lower number of recurrent
visits. However, this decreasing trend was not apparent
at ages 11 and 12 years, when the rate slightly increased
(figure 3).

A total of 23384 (69.2%) patients were found to have
no recurrent visits; of these, 1168 (5.21%) arrived at the
hospital via a 119 rescue centre vehicle, 5568 (23.8%)
had injuries and 17169 (73.4%) had medical condi-
tions. A total of 12986 (58.0%) were boys. Of those, 2597
(11.1%) were found to have the ED discharge as the
result of hospitalisation. For the group of patients with

Table 1 Characteristics of all patients (total n=33765)
Recurrent visit

Characteristic n (%) number+SD
Patient sex
Male 19155 (56.7) 1.64+1.3 (P<0.01)
Female 14610 (43.3) 1.56+1.3
Patient age, years
Infant 6438 (19.1) 1.78+1.5 (P<0.01)
1-4 15849 (46.8) 1.70+1.4
5-9 6719 (19.9) 1.42+1.0
10-14 3927 (11.7) 1.34+0.9
15 832 (2.5) 1.25+0.7
Medical insurance
Public 32349 (95.8) 1.61+1.3 (P<0.01)
Self-pay 393 (1.2) 1.51+£1.2
Medical care 476 (1.4) 1.70+1.7
Commercial (car) 505 (1.5) 1.28+0.7
International 42 (0.1) 1.10+£0.4
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Figure 3 Average visit rate according to age (in years). This graph demonstrates the average number of visits according to
age. One-year-old children show the highest number of recurrent visits. Age is inversely correlated with the number of recurrent

visits.

one recurrent ED visit, the average time between the
initial visit to the next visit was 114.6+111.0 days, and for
the group of patients with four or more recurrent visits,
the interval was 69.0+82.5 days. Among patients arriving
at the hospital with a 119 rescue vehicle, 5.21% were
patients without a recurrent visit, and 6.7% were patients
with four or more recurrent visits. There was no signifi-
cant difference in the proportion of patients with chronic
disease, regardless of the number of recurrent visits. The
length of ED stay of patients with four or more recurrent
visits (147.8+169.8 min) was longer than that of patients
with no recurrent visits (138.6+160.1 min); however, there
was no significant statistical difference (table 2).

The top five illnesses/injuries associated with the ED
visits were identified for each recurrentvisit frequency
group. In the patient group without a recurrent visit, fever
was the primary diagnosis followed by gastroenteritis and
colitis of unspecified origin. A similar pattern was found in
the one recurrent-visit group. In the four or more recur-
rent-visits group, gastroenteritis and colitis of unspeci-
fied origin was more frequently observed than fever. In
the two or three recurrentvisits groups, the frequency
of superficial injury was not in the top five diagnoses. In
the four of more recurrent-visit group, the incidence of
febrile convulsions was third in the list (table 3).

DISCUSSION
Our retrospective study examined the medical records
of paediatric patients in South Korea and identified

characteristics associated with recurrent ED visits. Of all
patients visiting EDs in this country, 25.4% were younger
than 15 years in 1996, according to Park and Dh." Since
then, although epidemiological data are lacking, ED visits
seem to be continuously increasing.” An increase in the
number of ED visits of paediatric patients has been observed
recently, and recurrent visits may account for this increase.
Therefore, this study examined the characteristics of paedi-
atric patients who repeatedly visited EDs.

During the year of this study investigation, 31% of
the patients used the ED more than once during the
following year after the first visit. In a previous study of
hospital revisits by adult patients, 16.8% were defined as
recurrent-visit patients.20 In comparison, a larger propor-
tion of paediatric patients presented recurrently to the
ED.” There are many different reasons that may account
for the high frequency of paediatric visits to ED, which
are distinct from those regarding adult patients. In adult
patients, chronic health issues are associated with the
frequent use of the ED.* Generally, younger children are
more susceptible to infectious diseases.”’ ** Therefore,
it is assumed that age is inversely correlated with the
number of visits to the ED. Our study revealed that fever
was a major cause of ED visits and a higher frequency
of recurrent ED visits was associated with younger age;
therefore, infectious diseases and the age group seem to
be important characteristics.

We found that older age was associated with a lower
frequency of recurrent visits, consistent with a study by

4

Kim B-S, et al. BMJ Open 2018;8:6018208. doi:10.1136/bmjopen-2017-018208



8 Open Access

SN I g
o K © N © © v
— O (RN RO RN REOR )
cc S QN N © S o
QOgE © 5 o &N O =
5T 5 O m S A~ N ™
(1) <! V. o © N ~ +~
=1 [2BQ
aEcS| e e
[a]
w ~ % 0 0 o=
< o o © o OO
= © © v 1L © ©
.CEI\FFFFV—V—
BT HOoH HH HH
c > o © a A O™
e8| 11 @ © o~ N~ O
aBlo O T o o
- T - T ™ 7T
5 -~ =909 a5
3 - @2 < o o o
» 5:@,55:5
= T~ © 0 O O M
—~ O o w v — ©V &
gga_lamm‘—v—g
<
~B - -
e Qe Yo o~
-l 83838385
o L2228 22
58883k 88
g I ~N -
gvmm'- o
o — —
< —~ —~ —
S M N I M
p M © < W oS
ESQL&‘LS,QL@,&\L
S| 2 o - 0 ® o =
TS © o © & ©
EHERHE
—
o< Y PN N
e Q' Q. © i~
59 IR I
cET 0N O = ST s
03 T oo N~~~ O
ETo 3 oxN N 0 T ®
S c2l I~ 1O © ® O ©
O>ST|a © ~ [e))
_ — =
o < -
S B8 ~ -
Slg o St @
= : O o o — — O
H B
2|a -~ F -0 oA
> _ = =
N — —
X s s @SN SG
T o - 0V BV W o =
CShlS o e e e
ESI923 83 ;
- 2]
<w| o ~ N+ — [0
o
» o e < 3 02)
2l g cg2cg @
~— —
e c 0l © HoH OH OH O+ 35
El §32|5 © 0% oA 3
o QPO VL OB DA =
S E_Q>Q_ZFCD(D(OO 5
~— ~—
O —_ — c
o N N S
5 °oLl 8lgemr g
- N ©lo < %2 ™= =
Q .9 0V o o N ©o © 1)
S 5% o8 Edwe| =
—
2 Za N B -~ o e}
> c
= - @O v s oa| 2
O < S ® o o
2 ola H H H # H H 5
o O-’VCONWN?V— o
= <|la S Q@ ANy ]
g < ™ o A 2
J- 2 2
o 0 w g .
» C [m)
N Q90 s_=(/)uL>
o 2 £ o © ®| # E
-— E: <] | cC o
= clo 0 9% 5 0| s .
o] %) =
© 50‘2 OC§£O> O N
[ Z <5 Z O F F L O|=uw

the Pediatric Emergency Care Applied Research Network
(PECARN).* In the PECARN study, the highest recurrent
visit frequency was found in patients 5 years old or less;
of these, 3-year-old children showed the highest rate of
recurrent visits. Older age was associated with a lower
rate of recurrent visits. Given that fever is the top reason
for recurrent visits, this finding indicated that the higher
frequency of recurrent ED visits at a younger age was due
to fever. This indicates that most parents and guardians
visited the ED in response to fever in their child.***

In a US study,® patients who had public insurance
showed the highest number of recurrent visits to the ED.
This finding is in contrast to another study, which found
that patients with private medical care (medical aid) insur-
ance have visited ED more often.” "> Our result showed
no difference between the number of recurrent visits and
insurance type. These contradictory findings are possibly
due to the differences between the US and South Korean
insurance policies. In Korea, most patients are insured
under the nationwide medical insurance, and those with
medical aid still receive support for their medical costs
from the national government. Therefore, there is no
financial burden associated with ED visits.” ¥ #*2°

Patients with four or more recurrent visits appeared
to show higher rates of using the 119 rescue services
(6.7%) than other groups. In South Korea, 119 services
for ED visits are operated by the government and are
free of charge for the patients. It seems that the use of
an ambulance once facilitated the decision for the next
use. The ratio of trauma (22.4%) was lower in the group
of patients with four or more visits than other groups,
while the ratio of medical conditions (75.2%) was higher.
In our study, the number of recurrent visits for patients
with chronic medical diseases did not differ significantly
compared with other patients. This is in contrast to
previous studies* ** which showed that chronic medical
diseases were more frequently diagnosed in patients who
visited more than four times. According to Neuman et al,*®
the type of hospital may have affected the distribution of
chronic patients, and generalisation is challenging due to
the nature of the hospital, because in nursing hospitals
or child specialisation hospitals, more patients may have
chronic conditions.

The hospitalisation rate was also far higher in the group
of patients with four or more recurrent ED visits. Neuman
et al’® reported that patients who visited more than four
times had fewer hospitalisations, which is in contrast to
our study. According to a study by Seguin et al,"’ the
number of frequent users was higher in young children
and neonates showed a 38% hospitalisation rate. In the
study of Alpern et al,* the admission rate of the group
that visited more than four times was the highest, similar
to our study. In our study, the use of emergency medical
services (EMS), the existence of a medical condition and
a higher rate of hospitalisation were higher in the group
of patients that visited ED more than four times. There-
fore, frequent visits seem to be related to these three
variables.
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Table 3 Five most frequent diagnoses according to the number of recurrent visits

Four or more (n, %)

Rank None (n, %) n=23384 One (n, %) n=11220 Two (n, %) n=7059 Three (n, %) n=4688 n=8149
Fever, Fever, unspecified (622, Fever, Gastroenteritis and Fever,
unspecified (2337, 11.0) unspecified (240, 10.1) colitis of unspecified  unspecified (137,
1 10.4) origin (123, 10.4) 10.9)

Gastroenteritis and
colitis of unspecified
2 origin (2154, 9.6) 9.3)

Urticaria,
8 unspecified (787, 3.5)

Acute pharyngitis, Concussion, unspecified,
unspecified (785, 3.5) without open intracranial
4 wound (196, 3.4)
Superficial injury Superficial injury of face
of face NOS, other NOS, other injury (194,
5 injury (742, 3.3) 3.4)

Acute pharynagitis,
unspecified (200, 3.5)

Gastroenteritis and colitis Gastroenteritis and
of unspecified origin (523, colitis of unspecified
origin (220, 9.3)
Acute pharynagitis,
unspecified (109, 4.6)

Acute bronchitis,
unspecified (94, 3.9)

Influenza due to
specific identified
influenza virus (91, 3.8) influenza virus (45, 3.8)

Fever, Gastroenteritis and
unspecified (118, 10.0) colitis of unspecified
origin (118, 9.4)
Febrile

convulsions (71, 5.6)

Acute bronchitis,
unspecified (55, 4.6)
Acute pharynagitis,
unspecified (54, 4.6)

Acute bronchitis,
unspecified (64, 5.1)

Influenza due to
specific identified

Acute pharynagitis,
unspecified (58, 4.6)

NOS, not otherwise specified.

The most common diagnosis in paediatric patients was
fever. Data from overseas studies showed that asthma was
the major reason for recurrent visits.* In our study, no
major differences were observed between patient groups
and disease groups regarding ED visits. Patients with
minor diseases, such as seasonal influenza or common
cold, who present to ED frequently can be systematically
managed for the efficient use of the ED resources.

The characteristics of patients visiting the ED varied
depending on age, region and socioeconomic conditions.
Each hospital ED is different and unique. Our study focused
on the characteristics of paediatric patients with recurrent
ED visits, which has thus far been rarely studied. Although
our study investigated the ED use at three medical insti-
tutions through the retrospective examination of medical
records, it is limited because it does not represent the char-
acteristics of all EDs throughout South Korea.?” Moreover,
most medical treatment in this country relies on national
medical insurance. Some people have additional private
insurance, which has been identified as an important factor
facilitating additional ED use. However, private insurance
could not be identified in medical records and was not
considered in this study analysis, which consists another
limitation of our study.

Our study has some limitations. First, missing data may
exist similar to other retrospective chart reviews. Second,
because the diagnosis itself is limited to the ED, it may
change during treatment. In addition, our study did not
include information about the patient’s use of resources
in the ED (imaging, laboratory findings, etc).

This study examined the characteristics of paediatric
patients with recurrent ED visits. Future studies should be
implemented to examine similar characteristics in hospitals
nationwide, identify patients at risk of recurrent ED visit,
consider structural improvements in EDs and provide the
basic data for improving the quality of EMS.

CONCLUSIONS

This study reviewed medical records to investigate the
characteristics of paediatric patients’ recurrent visit.
Younger age was correlated with a higher frequency of
recurrent visits. The major reasons for recurrent visits
were fever and infectious diseases. In the group of patients
with the highest frequency of recurrent visits, associated
characteristics were the usage of 119 rescue services, the
presence of internal medical condition(s) and the higher
rate of hospitalisation.
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