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ABSTRACT

The ambulance service time interval, in particular the response time, has been used as an important indicator for the

quality control of ambulance services in that it can be improved to increase the probability of survival and decrease the
sequela-related disability. Based on the 2011~2014 Prehospital Care Reports in a metropolitan city, this study analyzed the
time interval of ambulance services considering the patient’s characteristics and chief complaints. If the definition of the
time of ambulance services can be refined further, and a variety of economic and social factors and local characteristics

would can be analyzed, the quality of the ambulance service is expected to be enhanced significantly.
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Figure 1. Specific intervals and points in time for patients (adapted from Cone, Davidson, and Nguyen).
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Figure 2. Cascade of events chart (adapted from NFPA 1710).
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Year 2011 2012 2013 2014 Total
Call Received 115,027 123,408 125,547 136,945 500,927
Alarm 115,027 123,408 125,547 136,945 500,927
Arrival at Scene 81,055 88,131 91,252 100,642 361,080
Leave Scene 74,401 81,012 82,252 91,755 329,420
Arrive Hospital 74,384 81,004 82,179 91,282 328,849
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Table 2. Ambulance Service Time Intervals by Year

131

(unit: min)

Year Activation Interval | Response Interval On-Scene Interval Transport Interval Total
2011 1.58 5.54 7.92 10.42 25.26
2012 1.70 5.93 8.05 10.70 26.25
2013 1.66 6.33 8.04 10.92 26.78
2014 1.75 6.79 7.93 10.75 27.14
Total 1.68 6.18 7.98 10.70 26.40
ANOVA F Test 14.9 (0.000) 638.6 (0.000) 9.4 (0.000) 37.2 (0.000) 223.4 (0.000)
Note: Numbers in parentheses denotes p-value.
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Figure 3. Ambulance Service Time Intervals in 2011~2014. (unit: min)
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Table 3. Ambulance Service Time Intervals by Sex (unit: min)
Year Activation Interval Response Interval On-Scene Interval Transport Interval Total
Male 1.55 6.23 7.89 10.79 26.45
Female 1.44 6.23 8.09 10.59 26.34
Total 1.68 6.18 7.98 10.70 26.40
Student’s t Test 0.11" (0.000) 0.00" (0.891) -0.20" (0.000) 0.20" (0.000) 0.11" (0.039)

Note: 1) Numbers in parentheses denotes p-value.
2) The superscript “u” denotes the t-test statistic comparing the mean under the assumption of the unequal variance of
two groups based on Levene’s test.
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Table 4. Ambulance Service Time Intervals by Ages (unit: min)
Year Activation Interval Response Interval On-Scene Interval Transport Interval Total
Under 10 1.36 6.20 5.87 11.92 25.35
10~19 1.40 5.88 7.16 9.70 24.14
20~29 1.56 6.04 7.59 9.87 25.04
30~39 1.58 6.13 8.01 10.52 26.23
40~49 1.55 6.18 7.97 10.40 26.08
50~59 1.58 6.30 7.99 10.68 26.53
60~69 1.56 6.35 8.13 11.09 27.11
70 or above 1.37 6.36 8.67 11.11 27.50
Total 1.50 6.23 7.98 10.70 26.40
ANOVA F Test 12.0 (0.000) 19.6 (0.000) 443.9 (0.000) 143.2 (0.000) 170.6 (0.000)

Note: Numbers in parentheses denotes p-value.

Table 5. Ambulance Service Time Intervals by Emergency States (unit: min)
Year Activation Interval | Response Interval | On-Scene Interval | Transport Interval Total
Emergent 1.44 6.04 8.26 10.41 26.15
Quasi-Emergent 1.51 6.39 7.58 11.18 26.66
Potentially Emergent 1.53 6.40 7.76 10.65 26.34
Out of this Category 1.45 6.04 8.08 11.37 26.95
Dead 5.67 7.59 12.61 13.40 39.27
Total 1.48 6.22 7.97 10.70 26.36
ANOVA F Test 41.3 (0.000) 144.5 (0.000) 204.8 (0.000) 122.9 (0.000) 50.6 (0.000)

Note: Numbers in parentheses denotes p-value.
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Table 6. Ambulance Service Time Intervals by Season (unit: min)
Year Activation Interval Response Interval On-Scene Interval Transport Interval Total
Spring 1.68 5.99 7.96 10.50 25.94
Summer 1.71 6.18 7.97 10.79 26.52
Autumn 1.71 6.35 7.93 10.77 26.62
Winter 1.60 6.21 8.08 10.76 26.53
Total 1.68 6.18 7.98 10.70 26.40
ANOVA F Test 6.8 (0.000) 47.1 (0.000) 8.5 (0.000) 18.4 (0.000) 33.1 (0.000)

Note: Numbers in parentheses denotes p-value.

Table 7. Ambulance Service Time Intervals by Weekday (unit: min)
Year Activation Interval Response Interval On-Scene Interval Transport Interval Total
Weekday 1.66 6.18 8.02 10.75 26.45
Weekend 1.71 6.18 791 10.61 26.29
Total 1.68 6.18 7.98 10.70 26.40
Student’s t Test -2.82" (0.005) 0.020" (0.984) 4.39" (0.000) 3.78" (0.000) 2.52" (0.012)

Note: 1) Numbers in parentheses denotes p-value.
2) The superscript “u” denotes the t-test statistic comparing the mean under the assumption of the unequal variance of
two groups based on Levene’s test.

Table 8. Ambulance Service Time Intervals by Time (unit: min)
Year Activation Interval Response Interval On-Scene Interval Transport Interval Total
Midnight 1.79 5.65 7.53 8.88 23.65
Dawn 1.72 5.75 7.80 9.07 24.09
Morning 1.64 6.22 8.35 11.26 27.32
Late Morning 1.71 6.35 8.27 11.31 27.45
Early Afternoon 1.66 6.43 8.16 11.36 27.53
Late Afternoon 1.64 6.54 8.07 11.60 27.74
Evening 1.66 6.34 7.96 11.34 27.20
Night 1.61 5.87 7.59 9.71 24.62
Total 1.68 6.18 7.98 10.70 26.40
ANOVA F Test 4.6 (0.000) 116.1 (0.000) 88.5 (0.000) 552.5 (0.000) 481.4 (0.000)

Note: Numbers in parentheses denotes p-value.

THTE F5o o A= A
3 JrEEE 5 AH7A Y A
2R} 3 A =23R 9
°]7F ATt

AZHEE A2 AR EA5HH Table 89 2+
o] =& 0% dFshs 2F 3AlolA 6AIZIA 7} 27.74
o= 7 AW vk, Aol slFsls 27 04]llA
AR 7Y 23,6550 7P EYTh o] xfole wE
e 2 g ke Ao Z nolth =& 9% AL
A w=2Z71A]¢] AJ7ko] 6,545, WY E27hA| o] Al7lo]
116002 7P AQd Wb 214 o] A$ole A%
7R 2] A|7ko] 5,655, MY =A7IR| Q] AJ7ko] 8.88

AN

_{

A

A7k 9] AI7Re 93]H APl 179802 7
3, Ao 2R H A7HE o] ol dYsle
Alo|A] O 7EA] 7} 835802 7
ZHNE A3 HE A5 2ol 7o)
o2 folgitt,
4.4 E

B A3 eE 20119 1€ 195H 20149 12€ 31¥
7] 447F A" OOA 9] FHE5UA 750 2R EH
A Ao HE2HRE S5 A7 Al @4 =&

Fire Sci. Eng., Vol. 30, No. 4, 2016



134 AAs - AAg -
7HAE] AIZE, AoA] A E AIZE WY =2TER]] A
7He 77y 45 &, xle] 548 kedsk AE, o o
T, 2B aL FEAE =] (3AY) Al REgS A,
LY, Al 58 Nz BAAY A 2AE g9k}

H o 2
A, FEFAEZ AIZFe] 2011 25.26%04 20143
2714507 HA} F7kshe A4S Bt olF dF &=

o= veptar 3l
o] mjeo] AlF3itt.

=4, A AFHE FFARIE AR AP 704
ol gt 60t7F 2zt 27.50%3% 27.11% 02 7 7]

2 Yehd a3 AL3le] JdeR w9l Qe
2 ol 8 F7Fe} 3 aF Q1 A tfgo] Zasitt

AR, FEAE S AR AE, 5 - T, 18]35 A2
of wpe} 2polE B =M SF g mE AHe &9
AlZF ] Wikte] Bao] g GEIT), o & £of, | HALS] 9

= 80 2 33 91X 447 (ambulance location)®ll
ik AAZHQ &} 2E&3) Wjto] wpdE oo & Ao
2 Holt},

ol Al Ao BEIIE A7k A HTE
TEAH 8] A7k gk Aol E AlEststa, 2h2te]
8 A7kl HX = ook AAASIA gl A9 H
g BAst gag8Fo= AT & AU FFAEA

[.

> b

2 AFE SREA 20159 &bd 2 1197 -
TR71EATNEAR] “MPSS-2eH-2015-7179] A
Hle} A5 Wob =gl om AR S AAREH YT
201613 ZA18t&3](2016. 4. 28.-29., 7)ol LEEHS
d =ES 74 Beke 294

o e

References

1. Ministry of Public Safety and Security, “2015 Fire
Administration Data and Statistics”, Korea (2015).

2. D. C. Cone, S. J. Davidson and Q. Nquyen, “A time-
motion Study of the Emergency Medical Services Turn-

Sh=taha) Anhehs] =EA], A30d A4S, 2016

10.

11.

3 - B4

around Interval”, Annals of Emergency Medicine, Vol.
31, No. 2, pp. 241-246 (1998).

. National Fire Protection Association, NFPA 1710, stan-

dard for the organization and deployment of fire suppres-
sion operations, emergency medical operations, and special
operations to the public by career fire departments. National
Fire Protection Association (2010).

. E. D. Bailey and T. Sweeney, “Considerations in Estab-

lishing Emergency Medical Services Response Time
Goals”, Prehospital Emergency Care, Vol. 7, No. 3, pp.
397-399 (2003).

. K. Y. Jung and S. H. Lee, “The Ambulance Response

Time: The Present Status and the Shortening Plans”,
Journal of the Korean Society of Emergency Medicine,
Vol. 7, No. 3, pp. 337-344 (1996).

. Y. K. Kim, J. H. Ryoo, W. S. Moon, B. J. Chun, T. Heo

and Y. I. Min, “An Analysis on the Patient Trrnsported
via 119 System”, Journal of the Korean Society of Emer-
gency Medicine, Vol. 11, No. 2, pp. 190-344 (1996).

. G J. Suh, S. H. Lee, I. J. Jo, W. Y. Kwon, H. G. Song,

J. E. Rhee and Y. K. Yoon, “Prehospital Trauma Care
System in Seoul by 119 Rescue Services”, Journal of the
Korean Society of Emergency Medicine, Vol. 12, No. 2,
pp. 160-169 (2001).

. W. S. Oh, S. H. Joung and M. O. Yoon, “Improvement

Strategies of Arriving Time to the Scene by Enhancing
EMTs> Recognition of Triage”, Journal of the Korea
Safety Management & Science, Vol. 17, No. 1, pp. 45-52
(2015).

. D. Lim, T. N. Chung, C. J. Lee, S. G Jin, E. C. Kim,

S. W. Choi and O. J. Kim, “Prognostic Factor, for Major
Trauma Patients in the Emergency Medical Service Sys-
tem”, J. Korean Soc. Traumatol, Vol. 24, No. 2, pp. 89-
94 (2011).

C. D. Newgard, R. H. Schimicker, J. R. Hedges, J. P
Trickett, D. P. Davis, E. M. Bulger, T. P. Aufderheide,
J. P. Minei, et al., “Emergency Medical Services Inter-
vals and Survival in Trauma: Assessment of the “Golden
Hour” in a North American Prospective Cohort”, Ann.
Emerg. Med., Vol. 55, No. 3, pp. 235-246 (2009).

T. H. Blackwell, J. A. Kline, J. J. Willis and G. M. Hicks,
“Lack of Association between Prehospital Response Times
and Patient Outcomes”, Prehospital Emergency Care,
Vol. 13, No. 4, pp. 444-450 (2009).



