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Abstract Purpose The purpose of this study was not only to explore the factors associated with the survival of
OHCA(Out-of-hospital Cardiac Arrest), but to provide ideas for improving the operation of emergency medical system
in Korea. Method 90,734 OHCAs(Out-of-hospital Cardiac Arrest) with a cardiac etiology, who had been transported
by 119 EMS ambulances for seven years from 2006 to 2012 in Korea, were analyzed. The data had a multilevel
structure in that patient's survival in the same region is interrelated, so two-level (patient-region) logistic regression
analysis was applied to adjust this correlation. Results The adjusted OR in group who were given
CPR(Cardiopulmonary Resuscitation) by a bystander were 1.40 for survival to discharge. In addition, the adjusted OR
in the group with an implementation of AED (automated external defibrillator) before arriving in hospital was 2.98
for survival to discharge. we categorized some continuous variables (number of emergency physician, OHCAs volume
fo hospital, area deprivation level) into five quintiles. The adjusted OR in the number of emergency physician
compared with Ql(lowest) was 1.29(Q2), 2.89(Q3), 3.39(Q4), 4.07(Q5), respectively. the adjusted OR in OHCAs
volume of each hospital compared with Q1(lowest) was 2.06(Q2), 3.06(Q3), 3.46(Q4), 4.36(Q5), respectively. Lastly,
the adjusted OR in deprivation level compared with Ql(least deprived area) was 0.72(Q4), 0.64(QS5) so that the
adjusted OR of survival to discharge tended to decrease in more deprived districts. Conclusion The survival to
discharge was better significantly in group given CPR by a bystander and with the implementation of AED before
arriving in hospital. The survival to discharge tended to be significantly better in hospitals with a larger number of
emergency physicians and higher volume of OHCAs in less deprived districts
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Table 1. General characteristics of subjects (N=90,734)

Variables n(%)
Sex
Male 57,166(63.0%)
Female 33,568(37.0%)
Age
<14 832(0.9%)
15-64 33,062(36.4%)
65< 56,749(62.5%)
Unknown 91(0.1%)
Arrest witnessed
Witnessed 40,587(44.7%)
Unwitnessed 39,067(43.1%)
Unknown 11,080(12.2%)

Initial rhythm

Shockable rhythm 3,305(3.6%)

Non shockable rhythm 70,566(77.8%)
Unknown 16,863(18.6%)
Bystander CPR
Yes 3,454(3.8%)
No 11,594(12.8%)
Unknown 75,686(83.4%)
Interval from call to EMS arrival
0-4 15,726(17.3%)
5-8 39,479(43.5%)
9-12 13,251(14,.6%)
13-16 4,970(5.5%)
16< 4,470(4.9%)
Unknown 12,901(14.2%)
Interval from call to hospital arrival
0-8 958(1.1%)
9-16 18,074(19.9%)
17-24 29,017(32.0%)
25-32 15,640(17.2%)
32< 14,182(15.6%)
Unknown 12,863(14.2%)
EMT defibrillation
Yes 12,313(13.6%)
No 78,421(86.4%)

Place of First defibrillation
Before hospital
Hospital

5,102(5.6%)
15,130(16.7%)

No defibrillation 70,502(77.7%)
Number of EM docters
Ql(lowest) 16,244(17.9%)
Q2(low) 13,314(14.67%)
Q3(middle) 9,446(10.4%)
Q4(high) 22,819(25.2%)
Q5(highest) 11,694(12.9%)
Unknown 17,217(19.0%)
OHCA volume of hospital
Ql(lowest) 15,663(17.3%)
Q2(low) 18,575(20.5%)
Q3(middle) 18,08(20.5%)
Q4(high) 18,677(20.6%)
Q5(highest) 19,211(21.2%)
Deprivation index
Ql(lowest) 22,591(24.9%)
Q2(low) 23,764(26.2%)
Q3(middle) 23,160(25.5%)
Q4(high) 13,256(14.6%)
Q5(highest) 7,963(8.8%)
Community urbanization
Gu(metropolitan) 36,505(40.2%)
Si(urban) 41,349(45.6%)
Gun(rural) 12,880(14.2%)
Year
2006 8,432(9.3%)
2007 9,147(10.1%)
2008 12,343(13.6%)
2009 13,986(15.4%)
2010 15,449(17.0%)
2011 15,081(16.6%)
2012 16.296(18.0%)
*CPR(cardiopulmonary resuscitation); EMS(emergency medical
service); EMT(emergency medical technician); EM(emergency

medicine); OHCA(out of hospital cardiac arrest)
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Table 2. Determinants for survival to discharge in

- CfE<E-

- mfE<Er

OHCAs with cardiac etiology using
two-level logistic regression analysis
(N=90,734)
Variables Model 1 Model 2
ORs(95% CI) ORs(95% CI)
P | Factor
Sex
Male 1.00 1.00
Female 0.90(0.83-0.98)  0.90(0.83-0.98)
Age
<14 1.11(0.80-1.53) 1.10(0.80-1.51)
15-64 1.00 1.00
65< 0.46(0.43-0.50)  0.47(0.43-0.50)
Unknown 1.94(0.65-5.74)  1.98(0.67-5.85)
Situational Factor
Arrest witnessed
Witnessed 2.50(2.29-2.73)  2.50(2.29-2.73)
Unwitnessed 1.00 1.00
Unknown 1.08(0.90-1.30) 1.10(0.92-1.31)
Initial rhythm
Shockable thythm 3.75(3.26-4.31)  3.75(3.28-4.29)
Non shockable rhythm 1.00 1.00
Unknown 5.09(4.58-5.66)  5.11(4.61-5.67)

Prehospital Factor

Bystander CPR

Yes 1.40(1.19-1.64) 1.40(1.20-1.63)
No 1.00 1.00
Unknown 0.79(0.70-0.90) 0.79(0.70-0.90)
Interval from call to EMS amival
0-4 1.00 1.00
5-8 0.85(0.77-0.94) 0.84(0.76-0.93)
9-12 0.75(0.64-0.87) 0.75(0.65-0.86)
13-16 0.52(0.39-0.71) 0.53(0.39-0.71)
16< 0.41(0.28-0.59) 0.42(0.29-0.60)
Unknown 1.22(0.58-2.57) 1.23(0.58-2.60)
Interval from call to hospital arrival
0-8 1.00 1.00
9-16 0.64(0.50-0.84) 0.63(0.49-0.82)
17-24 0.40(0.31-0.53) 0.40(0.30-0.52)
25-32 0.29(0.22-0.39) 0.29(0.22-0.39)
32< 0.34(0.25-0.46) 0.35(0.26-0.48)
Unknown 0.33(0.15-0.74) 0.33(0.15-0.75)
EMT defibrillation
Yes 1.03(0.92-1.15) 1.03(0.93-1.15)
No 1.00 1.00

Place of First defibrillation
Before hospital 2.99(2.66-3.37)
Hospital 1.00
No defibrillation 0.66(0.60-0.73)
Hospital Factor

2.98(2.66-3.35)
1.00
0.66(0.60-0.73)

Number of EM docters

Ql(lowest) 1.00 1.00

Q2(low) 1.29(0.96-1.73) 1.29(0.97-1.73)
Q3(middle) 2.98(2.32-3.83) 2.89(2.26-3.69)
Q4(high) 3.54(2.78-4.53) 3.39(2.67-4.30)
Q5(highest) 4.23(3.28-5.45) 4.07(3.18-5.23)
Unknown 1.77(1.36-2.31) 1.78(1.37-2.30)

OHCA volume of hospital

QI (lowest) 1.00 1.00

Q2(low) 2.08(1.53-2.82) 2.06(1.53-2.79)
Q3(middle) 3.16(2.33-4.31) 3.06(2.26-4.15)
Q4(high) 3.58(2.63-4.87) 3.46(2.55-4.69)
Q5(highest) 4.55(3.28-6.32) 4.36(3.17-6.01)

565

Table 2. Continued

Model 1
ORs(95% CI)

Model 2

Variabl
ariables ORs(95% CI)

Regional Factor
Deprivation index

QI(lowest) 1.00
L Q2(low) 0.96(0.82-1.12)
5 Q3(middle) 1.00(0.85-1.17)
E  Qd(high) 0.72(0.57-0.92)
L Q5(highest) 0.64(0.47-0.89)
2 Community Urbanization
Gu(metropolitan) 1.35(1.05-1.75)
Si(urban) 1.17(0.90-1.50)
Gun(rural) 1.00
Model Summary
Contents Model null Model 1° Model 2*
_ t00=var(ul) 0.59%* 0.16%* 0.14%%
intercept variance
Deviance 195623.25 187870.56 187832.29
P-value - <0.001% <0.001%

§ Modell: Adjusted by Levell variables
Model2: Adjusted by all variables
*#<0.01
+ P-value of difference between Model null and Model 1 Deviance
¥ P-value of difference between Model 1 and Model 2 Deviance
* CPR(cardiopulmonary resuscitation); EMS(emergency medical
service); EMT(emergency medical technician); EM(emergency
medicine); OHCA(out of hospital cardiac arrest)
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