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Veridication on Golden Time of Cardiac Arrest

- Focusing Seoul -

Jong Seok Won’, Dae Yoo Go'
Department of Safety and Environment Research, The Seoul Institute, 57 Nambusunhwan-ro, 340-gil, Seocho-gu, Seoul Korea

Abstract

This study verified the “golden time” in cardiac arrests, one of the 55 disaster types identified by Seoul.
4,055 cases from the rescue and EMS data maintained by Seoul Metropolitan Fire & Disaster Headquarters
(2010~2012) were used to verify the effectiveness of CPR performed by paramedics within 4 minutes. A
regression analysis was conducted for each of the 8 response time sections and the post-verification was
carried out through SUEST (Seemingly Unrelated Estimation). The average arrival time was found to be
5.7 minutes and the response time appeared to improve gradually. The analysis of the relationship between
response time and the effectiveness of first aid showed that “within 4 minutes” is the most appropriate golden
time for treatment of cardiac arrests. This study has great implications for the field of rescue and EMS
as it made the first attempt to confirm a statistical significance of “within 4 minutes” as the golden time
in cardiac arrests.

Key words: cardiac arrest, golden time, rescue efficacy
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Table 1. 55 disaster case of Seoul
No, | Category Case No, | Category Case
1 Drought 29 Beware in han river
2 Land sliding at steep slopes 30 Water pollution
3 Thunderbolt 31 Domestic animal disease
4 Landslide 32 Infectious disease
5 Natural Earthquake 33 Strike of bus services
6 disaster Heat wave 34 Strike of taxi services
— (0
7 ) Snow damage 35 Strike of subway services
3 Wind and flood damage 36 Halt in the distribution of agro—fishery
products
9 Cold wave 37 Broken dam
10 Yellow—dust 38 Counter—terrorism
11 Large building 39 Halt in the operation of sewage treatment plant
12 Common duct accident 40 Paralysis of health and medical treatment
13 The performances negligent accident 41 Halt in producing industrial facilities
14 Collapse of road construction site 42 : Halt in the operatl(?n of h'o gsehold waste
National reclamation facility
. infra— ) . .
15 Tunnel accidents 43 structure Halt in collecting and transporting household waste
16 Great hospital accidents 44 (25) Halt in the distribution of daily necessaries
17 Gorest fire 45 Halt in the operation 9f gty government office
building
18 I Leakage from water mains 46 Halt in the operation of incineration facility
— Human
19 | Qgisaster | Collapse of water mains construction site | 47 Accident in drinking water provision
20 (20) Collapse of Apartment construction site 48 Halt in the gas supply and demand
21 Leakage of hazardous materials 49 Halt in the oil supply and demand
99 Major disaster countermeasure(main: Cardiac 50 An interruption to the power supply
Arrest)
23 Elevator and escalator arrest 51 Nuclear accident
24 safety—accident in underground shopping center | 52 Halt in the freight transportation by land
25 Subway fire 53 Paralysis of information service
26 Collapse of subway construction site 54 Paralysis of Information and Communications
27 Great fire 55 International disaster
28 Collapse of bridge in the han river
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Figure 2. Survival rate by the start time of CPR

oldel =& Fh A

VAR SFFAI7E] 7id 2
o] a2 ol (Table 2y} Zro] A & 4= it}

% AR

. st=o él"gxl MEE-olQ MEIZoo| i

& w7k HA7E glo 2y
2k} ARA] A —f—%% ofe} A=ro] Blsf o S
|2] 3017F A7EA] FANE F6t
o w|efEA] AAJSE Sasson, et al (2010)¢] wEH,
o= AAA APt AESte] EHsks SES
6.7~8.4%%2 S-EUeH2.1%)5 K} 3~4u7FF =&
O et o]% Roger, et, al(2012)°] s £

r
=
Y

o] 13.0%

Fo YA HEES 3

SO et ¥, 5 7|3t gt g

3.6%0) % WA VRt
AR FiRLe] AJELL A1) CPR AlA] oo

uhef kg e vehdith spAIRt Sefueke] Aula

A AR sl ula) he- S ol T
M B A 54E 73 = 35,192 15|

40~53%2} F 2ol Gl AR YERYTHPark, e,

al,, 2014), SA|F HAR o] ot HH|AMe 2A]=
29 77%, =290] 40.3%, U= 41%, LR 31% 5

(A AA wleREA] Bt 32%) %) W, g Bt 4%

o] Etsto], A=

2 YUeRtHLee, 2012),

53], A=EZ ANE7] AR E3l A8 A 2t
S A =it fE2 AR AEE0
10.7%01ARE, BHH A E71E AMESlo] SHRAE
g A AEEL 21.2%2 A F7FFITHAtwood,
et al, 2005), 0=+ YAE F King county?] ¥ekel
of ot AHEade AlFTES 309 HARSRH1977
W~2007) 44%0114 70%% F718FlaL dRkelo] ot
A AAE7] A A= 1998 0,2% 4 2007 8.4%

2 Z7VskEd), o] A Ye] AAR] AHEL-L 2007

o] LS

2 7|FoR 45%¢] S4FeHtHKorea Centers for
Disease Control and Prevention, 2013).
OJAke] 8-S ZaFahH, MRITEO] ARA] PEGO

Selutelol] ]3] 2 3~au7} B A0 el

AR APEA] AAEED Tl 11.4%, 299 14.0%, =2 S o)z ARl Sl TdRklo] ofet Alula
Table 2. Establishment of golden time for cardiac arrest
Section Contents

Fatal Harm Factor

The cessation of breathing due to failure of the heart to contract effectively or at all

Major Core Code of Conduct | Immediate CPR on the patient in a cardiac arrest
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Table 3. Comprehensive of research
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Korea Centers for Centeral Emergency
Section Ro, et, al(2013)| Disease Control and | Cho, et, al (2014) |Park, et, al (2014)| Cho & Kim(2014) Medical
Prevention(2012a, 2013) Center(2013)10)
Time Period | * 2006~2010 + 2006~Sep, 2012 + 2008~2011 + 2010 (One Year) | *2010(One Year) + 2013 (One Year)
+ 16 city regions
Research | 16 city regions + 2006—2010 * 778 cardiact arrest *One Metropolitan
subjects - 97 991 cases (97,291 cases) patients in Ansan| * 21,821 cases City + 5,831 cases
’ - 2011 (25,909 cases) City 4,092 cases
- 2012 (18,439 cases)
+ NEMA(National Emergency Management) ) CompleteA .
. *EMS, Emergency . . Enumeration Survey | * cardiac arrest
data Rescue and EMS Records (cardiac arrest R . * National Cardiac R . .
. . . Medical Services on cardiac arrest patients in NEDIS
collection cases) and hospital medical records Arrest Record . o .
(survival confirmation) data base patients transferlfed within 49 hospitals
to the nearby hospital
Oobfsigztiin daily life daily life residence
- 47.8% (2006~2010) * 55.2% *57.1%
arrests
Observation
rate by + 38.2% (2006~2010) . 35.7%
ordinary * 41% (2011~2012) :
people
+ ordinary people’s
CPR contributed
CPR done by| to the Increased| 4 9%
ordinary survival rate and . . +13.2% +3.3% +22.1%
people brain  function (growing every year)
recovery rate by
4~5 times
defibrillation
rate before |5 og, “4.4%
arriving at
the hospital
survival | g g - 3.6% - 4% - 2.9% - 6,3% “11.1%
ratell)
rate of
ambulance | *10%
arrival (2006~2010) | " 20-4% (201D "19.6%
within 4mins
* Average time of
arrival is 12mins
* The survival rate of s . .
. . * within—4mins * survival group
. patients In 16857 | el group has 6,6 (6.3%) 5824469
Average time . han—7 mins— . . .
of ambulance| 22mins +8.3mins (2011) arrival group has tlmeg mwore higher | mins,
arrival (2006~2010) : 5,97 times higher survival chance - death group
o than 1lmins— (93.6%) 6,90t4,32
survival chance . .
than the patients in arrival group fns
more—than—7
mins—arrival group

Il. g2 EA

AT Fok s A

b 48 oW o] may
g_
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‘ Process ‘ ‘ Data Refinement ‘ Basic Statistical Analysis ‘ Multiple Regression Analysis
- extracting cardiac arrest cases + Analysis on fire station ~ accident * Anaysis on  cause-and-effect
, among EMS data scene arrival time, and the effect relationship between fire station ~
Main ' - o ) Co
Analysis - excluding non-descriptive of first aid accident scene arrival time and the
contents cases - Difference between years and effect of first aid
- Excluding unclear cause— districts - categorizing them by 8 groups
and-effect cases - Sample: 4,055 cases - Sample: 1,310 cases

Figure 3. Analysis method of cardiac arrest case
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Table 4. Mean value of the main variables

Group Number(%) Average time(Departure time) 95% Conf, Interval
Total 4,055(100%) 344,65 seconds(5, Tmins) Min Max
338.215 351,0891
Under 4 mins 1072(26.4%)
4~5 mins 728(18.0%)
Response 5~6 mins 810(20,0%)
time 6~7 mins 511(12.6%)
7~8 mins 318(7.8%)
8~9 mins 200(4,9%)
9~10 mins 136(3.4%)
More than 10 mins 280(6.9%)
Effectiveness of first—aid 1310 M=1,778(SD= 0.026) 1 4
Table 5. Yearly trends in the response time for cardiac arrest
Year 2010 2011 2012
Response time(mins) 6.4 5.7 5.3
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Table 6. Analysis of a basis statistics-response time from fire station to site

Area Fire station~arrival time
Under 4 mins Over 4 mins Total
Gangnam—gu 74 214 288
Gangdong—gu 98 234 332
Gangbuk—gu 35 67 102
Gangseo—gu 67 122 189
Gwanak—gu 36 110 146
Gwangjin—gu 25 78 103
Guro—gu 41 92 133
Geumcheon—gu 16 95 111
Nowon—gu 53 134 187
Dobong—gu 28 58 86
Dongdaemun—gu 26 111 137
Dongjak—gu 40 92 132
N=4,055 Mapo—gu 35 120 155
Seodaemun—gu 11 49 60
Seocho—gu 22 48 70
Seongdong—gu 42 84 126
Seongbuk—gu 55 201 256
Songpa—gu 99 299 398
Yangcheon—gu 21 46 67
Yeongdeungpo—gu 28 57 85
Yongsan—gu 30 65 95
Eunpyeong—gu 52 230 282
Jongno—gu 35 107 142
Jung—gu 42 93 135
Jungrang—gu 61 177 238
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Independent
variable

Moderating
variables

Dependent
variable

Fire station~
arrival time

Year(2010~2012) H

*

Effectiveness

of first-aid

Under 4 mins

or
More than 10 mins

Figure 4. Analysis framework for golden time for cardiac arrest
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Figure 5. Variation of rescue efficacy by delayed response time
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Table 7. Variation of rescue efficacy by delayed response time

Model 1 Model 2 Model 3
Fire station~arrival time Fire station~arrival time Fire station~arrival time
Section (Under 4 mins) (4~5 mins) (5~6 mins)
¢ SE p—value §] SE p—value ¢ SE p—value
(Constant) 1,601 0427 | 0.000" | 6437 2747 0,020 3139 3,268 0.338
year 2011 -0.024 | 0083 0.768 | -0.078 | 0.080 0,333 -0.001 0.076 0,988
(base: 2010) 2012 0,155 0,081 0,057 0.025 0.085 0,771 0113 0.078 0,150
[ Fire station~arrival time| -0.231 | 0082 | 0005 | 1063 | 0490 | 003t | -0470 | 0564 | 0405
R’ 0,060 0,026 0,016
Adjusted R? 0.050 0.015 0.005
F 5.76 2.48 1,40
N 274 278 268
Model 4 Model 5 Model 6
Fire station~arrival time Fire station~arrival time Fire station~arrival time
Section (6~7 mins) (7~8 mins) (8~9 mins)
B SE p—value B SE p—value B SE p—value
(Constant) 3135 5 721 0.584 —7.253 7.019 0305 | -899% | 9067 0.824
yoar 2011 -0116 | 0094 0,221 0.042 0.102 0.681 -0.275 0.118 0,027
(base: 2010) 2012 -0, 080 0,105 0,448 0,153 0113 0,181 0,158 0121 0197
| Fire station~arrival time| -0,436 | 0 959 0.650 1236 1149 0.284 1504 14538 0.304
R’ 0,010 0.026 0.207
Adjusted R? 0,008 0,002 0.174
F 0,57 0.94 6.27
N 174 108 76
Model 7 Model 8
Fire station~arrival time Fire station~arrival time
Section (9~10 mins) (More than 10 mins)
¢ SE p—value B SE p—value
(Constant) —14.547 | 15807 0.362 0.662 1292 0.610
year 2011 -0.174 0172 0317 | —0074 0,130 0.572
(base: 2010) | 2012 -0111 | 0198 0,576 0116 0,160 0,472
Fire station~arrival time 2 591 2489 0 341 —0 045 0 195 0817
R’ 0,050 0,018
Adjusted R? 0.011 0.020
F 0.83 0.48
N 51 81
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