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Abstract

Purpose: This study is to figure out not only the characteristics relating to transfer time of in-
ter-hospital transfer patient which is transferred by a private ambulance, but also factors influencing
the transfer time.

Methods: In this study, an analysis of 750 patients with high severity levels among those trans-
ferred to another hospital by a private ambulance in Busan for whole year of 2017.

Results: The results showed that the following factors significantly influence the total inter-hospital
transfer time: Ambulance crew (8 =10.525, p=.001) and patient and carer (8 =37.606, p<.001) when
setting a doctor (selecting a medical institution) as a criterion; availability of the specialized care
(B =12.435, p=.008) when setting the near distance (reason for selecting a hospital for transfer) as
a criterion. The explanatory power of this analysis was R2=0.423, whereas the explanatory power
of calibration was R2=0.411.

Conclusions: Factors that increase the total inter-hospital transfer time were the ambulance crew,
and patient and carer’s selecting a medical institution, and the reason for selecting a hospital where

enables to offer the specialized care services.
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wWokcH(Table 1).
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147} 182W8(24.1%) 0.8ty A2 WE 491%(65.1%) 082 7P
9(1.2%) 0.2 7hd A

Table 1. General characteristics of participants (N=750)
Variable Group N (%)
Gender Male 437 (58.0)

Female 317 (42.0)

Age <45 94 (12.5)
(years) 45~54 100 (13.3)
55~64 147 (19.5)

65~74 175 (23.2)

>74 238 (31.6)

Major Trauma 67 ( 8.9)
diagnosis Cardiovascular 123 (16.3)
category Respiratory 91 (12.1)
Gastrointestinal 138 (18.3)

Renal-urinary 35 ( 4.6)

Oncologic 17 ( 2.3)

Neurologic 182 (24.1)

Psychiatric 9 (12

Other infectious 36 ( 4.8)

Undetermined 46 ( 6.1)

Post CPR 10 ( 1.3)

Mental state Alert 491 (65.1)
Verbal response 89 (11.8)

Pain response 136 (18.0)

Unresponse 38 ( 5.0

14.44+4 7550
i}OI tHp=.002).
Y 2 F AW AR A A oAz

g} EZ0] HhS 35.1449.908 02 713 B,
YR 438742885802 F1A A ol Aol

2 7V 1A ol Aol B 1

e A A "Rl wEh 7le gdeder & Hols ASR UERITHp=.006)(Table 2).
8.69+£5.50 02 M ANAL, AlgRAlEE
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Table 2. Difference in inter-hospital transfer time according to general characteristics

(N=750)

Transfer waiting time (min)

Total transfer time (min)

Variable Group N (%) MELSD t or F MELSD t or F
P P
Gender Male 437 (58.0) 10.06+7.05 1.130 41.454+25.60 0.428
Female 317 (42.0) 10.73+8.50 255 42.274+26.60 .669
Age <45 94 (12.5) 9.73+6.72 1.611 36.56+12.35 1.371
(years) 45~54 100 (13.3) 11.20+£7.17 170 42.80+27.82 242
55~64 147 (19.5) 11.24+7.89 43.66+29.85
65~74 175 (23.2) 9.81+7.54 40.82425.60
>74 238 (31.6) 11.89+8.05 43.01426.84
Major Trauma 67 (1 8.9) 14.09+4.41°c%ei 2884  42.66+25.47 0.854
diagnosis Cardiovascular 123 (16.3) 9.92+7.64a .002 41.43+£25.50 577
category Respiratory 91 (12.1) 8.71+5.63a 44.86+31.94
Gastrointestinal 138 (18.3) 11.11+8.65a 40.97+£22.01
Renal-urinary 35 ( 4.6) 12.69+11.47 41.43428.55
Oncologic 17 ( 2.3) 10.18+7.48 47.00+£37.76
Neurologic 182 (24.1) 10.60+7.87a 42.86+28.94
Psychiatric 9 (12 14.44+4.75 29.44+4 .48
Other infectious 36 ( 4.8) 8.6945.50a 33.17+9.72
Undetermined 46 ( 6.1) 10.98+7.90 41.78+19.21
Post CPR 10 ( 1.3) 10.60+5.19 41.78+19.21
Mental state Alert 491 (65.1) 11.00+8.15 1.831  43.87+28.85c 4.209
Verbal response 89 (11.8) 10.66+6.43 140 40.11+£19.47 .006
Pain response 136 (18.0) 9.44+6.06 35.14+£9.90a
Unresponse 38 (1 5.0) 11.95+8.37 42.76+35.45

p by t-test, F by ANOVA, post hoc by SNK (Student-Newman-Keuls) test

33 QubR B4 w2 W 1k Y AR

(p<.001), 1 H SF=27|de] uet A9+
OJFAE  8.08+5.13%, X ASFo|RAlE
12.7949.88+2, A5 =7|¥ o5} 14.38+6.29
oz AASHoRAEHE HY Al A FH] Al
7ro] 71 A U thp<.001). M B A4
2} whel QA} 8.83+5.10%5, LT 8.89+6.32%,

SRR A} 16.81+10.485 02 A W A=}
7} ARl - 7 A, SRS 7S 7t
& AA YRR tHp<.001). =3 ¥ A4 olf
et AR 7.83+7.75%, SAEIA 9t
12.89+6.915,  x|=EHFE ¥l 10.20+5.78%, A
BERAE7Fs 1041£7918 02 SA-HS X7
sto] A = o A F4] Ate] 7R 4A v
EPtal(p=.002) A A7 ol what A5 A=t
= AL 11.79+88% 082 71 AA Uehytth
(p<001). B 7t T A AR A 873 Azk
ool whel 18~244] 45.10+29.355 0 & 714 24|
(p<001), A ¥ SFJ77]Tol w2t 2| -3+
olZAIE 53553244502 712 ZA7|(p<.001),
AY AAA7F AR SAR] HL 70.94+39.29

=
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2oz 7HE AA(p<001), Y HY A ol AA YERETHp=.007)(Table 3).
o wel AEARIS 43.90+28.43E 02 71A)

Table 3. Difference in inter-hospitaltransfer time according to transfer characteristics (N=750)

Transfer waiting time (min)  Total transfer time (min)

Variable Group N (%) MASD tor F MESD tor F
® ®

Request time 06~12 177 (23.5)  10.14+8.31 0.639 35.0220.28"° 5.718
for transfer 12~18 270 (35.8)  11.27+7.58 590 44.59+32.64% .001

18~24 203 (26.9) 10.47£7.35 45.10+29.35

0~06 104 (13.8)  10.92+7.76 38.44+13.42°¢
Transferring  Tertiary hospital 128 (17.0) 17.28+7.45 -11.532 39.03+25.49 1.322
hospital Secondary hospital 626 (83.0) 9.39+6.97 <.001 42.36+26.10 187
Level of Level 1 377 (50.0)  8.08+5.13%¢ 53.620  34.40+15.76"¢ 44.100
transferred Level 11 238 (31.6) 12.79+9.88"¢ <.001 53.55+32.44*¢ <.001
hospital Level III 139 (18.4)  14.38+6.29* 41.76+28.61*
Selecting Doctor 517 (68.6)  8.83£5.10c 92.827 32.01£6.90° 248.847
a medical Ambulance crew 57 ( 7.6) 8.89+6.32¢ <.001 38.60+9.81° <.001
institution Patient & carer 180 (23.9) 16.81+10.48*" 70.94439.29*°
Reason for Near distance 24 ( 3.2) 7.8347.75° 5.003 32.33+£13.02 4.102
selecting a Patient & carer 127 (16.8) 12.89+6.91*%¢ .002 37.32+19.14¢ .007
hospital Follow up hospital 78 (10.3)  10.29+5.78° 37.87+18.90

Specialized care 525 (69.6)  10.41x7.91° 43.90+28.43
Method for 119 management center 323 (42.8) 9.88+7.56° 7.254 41.66+£23.38 .067
selecting a Self-judgment 66 ( 8.8) 9.05+5.76° .001 40.89+23.45 936
hospital Direct contact 365 (48.4)  11.79+.88%° 42.08+28.59

p by ttest, F by ANOVA, post hoc by SNK (Student-Newman-Keuls) test
Level I: regional emergency medical center

Level II: local emergency medical center

Level III: lower-level local emergency medical institution

3489 7 AY ) Aol GRS wXE PUB=-8.093, p<001), DAY A A

Q0] BA 7|Eoz e u) TR EAHE=7.615, p<.001),

AY H SFRIIT AASFARNEE V|2

W 7 A Fu] Azke] OIS RS U] o S wh X|o)SFORAE|B=1.240, p=.04)
A= a0le MY 9F A7) 06-124F 7120 X9 SFOIRT|T ol5HE=4.267, p<001) k.

2 P 1) 18-24A(p=1.599, p=041), HY 83 o] H4 o] HAwee R2=0.367, 1A AWee

R AETHEES VIR Fe W F R2=0.353 o|{ti(Table 4).
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Table 4. Factors influencing inter-hospital transfer waiting time

Variables Coefficient  Std. Error t p VIF
(Constant) 14.5227

Verbal response -0.3630 0.7702 -0.471 .6375 1.069
Pain response -0.5240 0.6677 -0.785 4328 1.140
Unresponse 0.3164 1.1392 0.278 7813 1.048
12~18 -0.1859 0.8266 -0.225 8221 2.124
18~24 -1.5990 0.7811 -2.047 0410  2.427
0~06 -0.7174 0.8084 -0.888 3751 2.225
Secondary hospital -8.0933 0.7600 -10.649  <.0001 1.623
Self-judgment -0.9783 0.9475 -1.032 3022 1.241
Direct contact 0.5391 0.5611 0.961 3370 1.360
Ambulance crew 1.6892 1.0763 1.569 1170 1.401
Patient & carer 7.6154 0.6630 11.487  <.0001 1.382
Patient & carer wants 3.0635 1.6704 1.834 0670  6.763
Follow up hospital 1.7940 1.7013 1.055 2920 4.645
Specialized care 1.8246 1.5371 1.187 2356 8.646
local emergency medical center 1.2398 0.6253 1.983 .0478 1.462
lower-level local emergency medical institution 4.2672 0.7677 5.558  <.0001 1.534

Gender, age, qualification were adjusted. R*=0.3670, R*-adjusted=0.3532

35 HY 7 =AY Ao I vAE=
99l £4

A A7tel] §olsHA S w1
2713 AR e V1o B
FHUP=10.525, p=001), -5 5}

oF
(e
o

rO
1o o

to |r

8
-

(B=37.606, p<.001) o] ALAHY HA o]%
dAYE 7IEeR e o HAEI=RIFsE
=12.435, p=008)}.

o] £A9] A2 R2=0.423, ¥ Ay
R2=0.411 ©]QJtHTable 5).

Table 5. Factors influencing inter-hospital transfer time

Variables Coefficient  Std. Error t p VIF
(Constant) 16.5315
Verbal response -2.9751 23321 -1.276 2025 1.072
Pain response -1.1920 2.0237 -0.589 .5560 1.146
Unresponse 4.9460 3.4503 1.433 1521 1.052
12~18 4.0079 2.5020 1.602 1096 2.129
18~24 1.4494 2.3616 0.614 5396 2427
0~06 -3.3972 2.4454 -1.389 1652 2.227
Secondary hospital 2.6878 2.4666 1.090 2762 1.623
Self-judgment 2.1466 2.8775 0.746 A559  1.252
Direct contact 1.1583 1.7098 0.677 4983 1.382
Ambulance crew 10.5253 3.2567 3.232 .0013 1.403
Patient & carer 37.6060 2.0072 18.735  <.0001 1.386
Patient & carer wants 7.9046 5.0849 1.555 1205 6.856
Follow up hospital 9.2348 5.1435 1.795 0730  4.645
Specialized care 12.4353 4.6472 2.676 0076  8.647
local emergency medical center 2.1600 1.8925 1.141 2541 1.465
lower-level local emergency medical institution 3.6052 2.5271 1.427 1541 1.818

Gender, age, qualification were adjusted. R>=0.4237, R*-adjusted=0.4112
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