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The Demand and Causes of Emergency
Medical Service Utilization of Visitors
on Jeju Island, South Korea

Seo Young Ko, M.D., Sung Wook Song, M.D., Woo
Jeong Kim, M.D., Young Joon Kang, M.D., Kyeong
Won Kang, M.D., Hyun Soo Park, M.D., Chang Bae
Park, M.D., Jeong Ho Kang, M.D.

Purpose: Providing proper emergency medical services
(EMS) for domestic or international visitors to popular desti-
nations is becoming increasingly important. Jeju Island is
the most visited spot in South Korea. The number of people
visiting Jeju Island has increased every year, and this was
over ten times the registered population on Jeju Island. The
purpose of this study was to describe EMS use behavior
and to estimate demand for EMS for visitors on Jeju Island.
Methods: A retrospective observational study was conduct-
ed on Jeju Island, with 580,000 citizens. EMS is a fire-
based system with a single tiered intermediate service level
by a single centralized dispatch center, 29 ambulances,
and approximately 130 EMS providers. We collected all
ambulance run-sheet data, which included comprehensive
information as well as patients’ address identification,
monthly number of visitors, and census data of Jeju Island
from January, 2010 to December, 2012.

Results: Among 90,674 EMS transports, 7,209 (8%) were
excluded because of unknown address of patients, and of
all 83,456 (100%) patients using EMS, 9,733 (12%) were
visitors and 73,732 (88%) were residents. The percentage
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of females was higher for visitors than residents (45% vs.
43%, p<0.001) and the mean age was younger in visitors
(88%19 vs. 54122, p<0.001). Injury was much higher for
visitors than residents (63% vs. 38%, p<0.001). The esti-
mated monthly number of EMS use per 10,000 people was
3.7 (95% CI 3.5 to 3.9) in visitors and 35.7 (95% CI 34.9 to
36.5) in residents, with a ratio of 0.104 (95% CI 0.099 to
0.108). The trend of ratio by year was not significant
(p=0.630). The correlation between monthly EMS use in
visitors and monthly number of unregistered population was
significant (Pearson’s correlation 0.844).

Conclusion: Determining EMS use behavior and the
demand of EMS in visitors is a critical task. Our results are
of interest in preparing and providing the provision of EMS
for visitors.

Key Words: Emergency medical service, Travel medicine,
Needs assessment

Department of Emergency Medicine, Medical School, Jeju
National University, Jeju, Republic of Korea

Article Summary

What is already known in the previous study

Many tourists suffering from illness or injury sought help
in emergency medical service (EMS) during their travels.
These floating populations have different clinical charac-
teristics compared with residents.

What is new in the current study

The different population structure in popular tourist desti-
nations such as Jeju Island has a significant influence on
the use of EMS. Providing proper EMS in this area requires
an understanding of the characteristics and additional
demand of tourist load for EMS.
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Fig. 1. Study population.

Table 1. Demographic characteristics between residents and visitors.

B0l S AF B O F AF
73 7327 (88%) 0191 &A= 9,733%

Residents Visitors
(N=73,732) (N=9,733) p-value
Female: n (%) 31,567 (43) 4,396 (45) <0.001*
Age(years): mean=SD 54+22 3819 <0.001°
Age category(years): n (%) <0.001*
<14 4,190 (6) 1,125 (12)
16 to 64 43,339 (59) 7,751 (80)
>65 26,158 (36) 849 (9)
Mental status: n (%) <0.001*
Alert 63,600 (86) 9,146 (94)
Verbal response 5,735 (8) 368 (4)
Painful response 2,595 (4) 122 (1)
Unresponsive 1,797 (2) 97 (1)
Type: n (%) <0.001*
Medical 45,768 (62) 3,617 (37)
Trauma 27,949 (38) 6,116 (63)
Major trauma 2,847 (10.2) 444 (7.3) <0.001*
Cardiac arrest: n (%) 1,346 (1.8) 77 (0.8) <0.001*

*: Chi-sguare test
$: independent Student’ st-test
SD: standard deviation
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Table 2. Cause of EMS use between residents and visitors.

Rl

B of YAp kel ool o Wk (45% vs. 43%,

atod p<0.001), B+ Ao

Fo]l ¥ 2% om (3819 vs. 5422,

Residents

Visitors

(N=73,732) (N=9,733) p-value*
Medical: n (%) 45,768 (100) 3,617 (100) <0.001
Symptoms of mental disorder 390 (0.9) 18( 0.5)
Symptoms of neurologic system 10,767 (23.5) 819 (22.6)
Symptoms of circulatory system 2,440 ( 5.3) 154 ( 4.3)
Symptoms of respiratory system 2,623 ( 5.7) 112 ( 3.1)
Symptoms of digestive system 7,599 (16.6) 1,386 (38.3)
Symptoms of genitourinary system 413 (0.9) 8( 0.2
Symptoms of obstetrics/gynecology 163 (0.4) 11( 0.3
Symptoms of musculoskeletal system 1,389 ( 3.0) 72( 2.0
Febrile condition 1,185( 2.6) 147 ( 4.1)
Non-specific pain 6,372 (13.9) 364 (10.1)
Others 12,435 (27.2) 526 (14.5)
Trauma: n (%) 27,949 (100) 6,116 (100) <0.001
Traffic accident 15,093 (54.0) 3,682 (60.2)
Fall 6,577 (23.5) 1,431 (23.4)
Contusion 3,141 (11.2) 423( 6.9)
Submersion 141 (0.5) 59( 1.0)
Drug ingestion 819 (2.9) 34( 0.6)
Asphyxia 102 (0.4) 2( 0.0
Burn 237 (0.9) 38( 0.6)
Others 1,839 ( 6.6) 447 ( 7.3)
*: Chi-sguare test

EMS: emergency medical service

Table 3. The characteristics of EM S use between residents and visitors.

Residents Visitors
(N=73,732) (N=9,733) p-value

Location: n (%) <0.001*

Road 11,787 (16.0) 2,860 (28.4)

Home 41,839 (56.7) 502 ( 5.2)

Public space 6,393 ( 8.7) 984 (10.1)

Accomodation 984 (1.3) 2,893 (29.7)

Restraunt/Bar 1,435( 2.0 251( 2.6)

Beach/Mountain 775 (1.1) 688 ( 7.1)

Others 10,519 (14.3) 1,555 (16.0)
Duration (mins): p50 (p25, p75)

Response time 5(4, 8) 6 (4, 11) <0.001°

Scenetime 5(3,8) 5(3,90) 0.291°

Transport time 11 (5, 28) 17 (7, 30) <0.001°

Prehospital time 25 (16, 42) 34 (21, 48) <0.001°%
Distance (km): p50 (p25, p75)

FSto scene 3(2,5) 4(2,8) <0.001°

Sceneto ED 8(3, 26) 15 (5, 30) <0.001°

*: Chi-sguare test
¥+ Wilcokson's ranksum test

EMS: emergency medical service, FS: fire station, ED: emergent department
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Table 4. Monthly estimates summary of population and EMS utilization at each year.

o]t (p<0.001). &73&A 5
obst A A @A S5 o]F
H4 710l 2% $5 9%

vl = A ] 2ol A
71E A 2 A
J (major trauma) A=
% oA o BTH(10.2% vs. 7.3%, p<0.001).
I+ A7 4] (out of hospital cardiac arrest, OHCA)
x}{—; o]z} ARt AFAF AetoA t] Wo] WA s}

7

2010

2011

2012

Monthly estimetes mean (95% Cl) mean (95% Cl) mean (95% Cl) p-value*
el Ponuletion estimated 1,197,455 1,302,386 1,387,877 0.001
pulation estim 1,135,785-1,259,126 1,225,475-1,379,297 1,311,949-1,463,805
recisterad boplation (RP 565,930 573,972 580,235 <0.001
egistered population (RP) 563,892-567,967 572,968-574,974 578,677-581,794
Unrecistered oopulation (URP 631,525 728,415 807,642 0.002
nregistered population (URF) - 57 039 693 010 651,988-804,840 732,036-883,248
_ 11 13 1.4 0.007
Population URP/RP 1.0-1.2 12-14 13-15
EMS Usein resid 2,045 2,045 2,055 0.981
seinresidents 1,938-2,151 1,970-2,121 1,976-2,133
. 36.1 35.6 35.4 0.762
EMS Use per 10,000 residents 34.2-38.0 34.3-37.0 34.1-36.7
EMS Use in vis 247 265 300 0.215
seinvisitors 204-289 217-313 250-350
N 3.9 3.6 3.7 0.514
EMS use per 10,000 visitors 34-43 3.2-4.0 33-4.0
N . 0.107 0.102 0.103 0.630
EMS Use visitors/residents 096-.118 094-.109 096-.109
*: ANOVA-test
EMS:; emergency medical service, Cl: confidence interval
Average monthly EMS use
Medical Trauma
o o
21 21
| 1308 - 192 e 1900 13z -

1,227 1,242 1,246

EMS use

1 2 3 4 5 6 T 8 9 10 M 12

[_ Residents [N Visitcrsl

*EMS: Emergency medical service

Fig. 2. Average monthly EM S use (medical and trauma) in residents and visitors.

EMS: emergency medical service

I I Residents

N visitors ]




406/ T4

ron

IEastEiXl M 252 M43 2014

ATHO0.8% vs. 1.8%, p<0.001). A 3 2 94 7]
& AWl AS oAgA Ao es 28] @
(38.3%) & 713 WA BasHl T 94 71 d e
3(60.2%) 7k 7473 Bk o™ AFAre HlaLste] 2] 2
o]7} 2431t} (Table 2).
AFA Ak 2 714 (66.7%) Wl A gAp7) LAy &)
= ol Bkl o A} kel A= 247t 7Hg (10.1%) Bk
A (29.7%) ol =R (28.4%) oM F2 B s
1om ¥ 9 AH7.1%) AN E EEA A AL R
oo M A 1197 A48 29 #dE &0 Azt 5 4
FH A A7t (scene time, R A= S d4=2 A
M Q8 AIZH & A9 s ¥H-8-Al {F(response time, T
o AIAIZHEE FE @ =AM AgE AR, o]
F A2t (transport time, TgUl @FELHE 27 AE
27bA] 288 AIZH 2 B A AlZF(prehospital time,
TH AuRE ga7H &R 229 A7 BF o
BA A kel A AFARG F o8k A A A AT FFEtA
AlE] (fire station, FS) oA &2} @A A a7k4] Al 9} 3
A G AFE olFH QR A L A B o
2} Aol AFEA Jekr ) 89 o]-}]] o "3l (Table 3).
201058 2012974 FR55 71& AFE 715 2
T (registered population, RP), Xﬂ—rzl"ﬂ QT oz}
(unregistered population, URP) ¥ 1197344 x8
71 AFAS} oAk 119FF A8 A o] &4 (EMS
use in residents and visitors) 2] €% H R U&

L ey o

[¢]

H F=AE AE3IY T (Table 4). AA A+ 7|7+ F<t
URP$} RPS 249 Hy F5& 7h2 722,5279 (95% Al
#9-7F 678,055-766,999) % 573,3798(95% A H T+
7 571,208-575,550) 01902 1 H]E& (URP/RP)S 1.3
(95% A =7F 1.2-1.3) eItk 22 73 &<k AR A
2 AZe] 10,0008 @ 98 1197FHH 2~ B o] &
Aae 47 3.77(95% A= T3k 3.5-3.9) 3 35.74
(95% A Z T3+ 34.9-36.5) 02 o ko] g
1197541 2 o] &9t R= AFA °oF 10.4%(95% A
FHH7H 9.9~10.8%) ol 2= Aok

ARG ool A o ate] ofgt 119 % MHlA F8
Hlgo] o wWekal, AFAke} o 119 AR 2 o] &

T 43 WEo] EAEIt(Fig. 2). €8 o379
1197+F A8 2 H o] &4 (monthly EMS use in
visitors) & €¥ AT A9 Id% oA} (monthly URP)
Ht 729 Pearson’s correlation 41352 0.844 Ath
(Fig. 3).
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Yol Jriz o dekon], ol o] Witk E, 44
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*EMS: Emergency medical service, URP: Unregistered population

Fig. 3. Correlation between monthly EMS use in visitors and monthly unregistered population.
EMS: emergency medical service, URP: unregistered population
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