205

stE8aTxsts|X| M25# M 15, 205~ 221 (2021. 04) ISSN 1738-1606 (Print)
Korean J Emerg Med Ser Vol. 25, No. 1, 205~221 (2021, 04) ISSN 2384-2091 (Online)
The Korean Journal of Emergency Medical Services https://doi.org/10.14408/KJEMS.2021.25.1.205

A SFE o] H u
RIZA 2] 3kze] A Eo| mx]+= <3k
245 A"

Lot ¢3RS
Q1A o sk AT 4l

Effects of community emergency medical resources on

survival in out-of-hospital cardiac arrest
Yoon-Joo Jo!' - Kwang-Kee Kim?

"Department of Emergency Medical Technology, Dong-Eui Technical University
“Graduate School of Public Health, Inje University

=Abstract =
Purpose: This paper is to determine whether automatic defibrillators (AEDs) deployed across
communities make a contribution to prevent death in patients with acute cardiac arrest out-of-hospital.

Methods: A total of 30,179 cases of cardiac arrest investigation data from the Korea Centers for Disease
Control and Prevention was matched to those on emergency medical statistics drawn from annual report
for the 2018 Central Emergency Medical Center, and statistics from the National Statistical Office in 2018.
Results: Multiple logistic regression analyses revealed that availability of emergency medical resources
across associated with different survival rates at emergency room after taking variability of the patient's
personal characteristics and episodic situational characteristics held constant. The survival rate was 1.71
times higher for patients living in communities with more than 105 AEDs avaiable per 100,000
inhabitants than for those living in communities with less than 55 AEDs.

Conclusion: The survival-related factors of patients with acute cardiac arrest that occurred out-of-hospital
were found to be associated with patients’ and episodic situational characteristics. The hospital stage were
found to be associated with patients characteristics and episodic situational characteristics, The variability
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of AED available in a community has an impact on survival rate after emergency room treatment.

Keywords: Out-of-hospital cardiac arrest(OHCA), Survival rates, Spontaneous circulation recovery rates,

Survival related factors, Community emergency medical resources
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Table 1. Distribution of research subjects by variables under study - to be continued

Characteristic Categories N (%)
Male 19,286 (63.9)
Gender
Female 10,893 (36.1)
Under 30 2,751 (9.1)
40s 2,564 (8.5)
50s 4,451 (14.7)
Age(years)
60s 4,943 (16.4)
Over 70 15,470 (51.3)
Mean +standard deviation 66.27+18.88
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Characteristic Categories N (%)

Cardiogenic 21,256 (70.4)

Causes of cardiac arrest Non-cardiogenic 1,417 (4.7)
Damage mechanism 7,506 (24.9)
Heart disease 4,299 (14.2)
Diabetes 5,719 (19.0)
High blood pressure 8,789 (29.1)
Chronic kidney disease 1,377 (4.6)

Disease history Respiratory diseases 1,739 (5.8)
Dyslipidemia 783 (2.6)
Stroke 1,286 (4.3)
I\i/IeSzztierlln ggrgu&kﬁgtgndlseases experienced 141+ .99

Location of acute cardiac arrest Other regions 973 (3.2)

occurred and the hospital admitted - )

(N=230,179) Within same neighborhood 29,206 (96.8)

Location of acute cardiac arrest Public places 5,113 (22.6)

occurred (N=25,497)

Non-public places

19,724 (77.4)

Being witnessed by somebody

Non-Witness

13,403 (47.8)

(N=28,062) Witness 14,659 (52.2)
Implementation of CPR" outside the Non-enforcement 2,298 (26.4)
hospital (N=8,720) Enforcement 6,422 (73.6)
Execution of defibrillation outside the ~Non-execution 2,476 (38.5)
hospital (N=6,433) Execution 3,957 (61.5)
Reco*ver spontaneous circulation after Non-recovery 9,183 (54.4)
CPR' in the emergency room (N=16,890) Recovery 7707 (45.6)
Practice of emergency room Non-practice 26,307 (87.2)
defibrillation (N=30,179) Practice 3,872 (12.8)
Less than 22-55 9,887 (32.8)
Less than 55-75 7,599 (25.2)
. Less than 75-105 5,907 (19.6)
Number of AED's available per 100,000
inhabitants More than 105 6,786 (22.5)
Average +Standard Deviation 88.94+76.36
Minimum number 22.27
Maximum number 804.26

Recovery and survival rate

Recovery rate of spontaneous circulation

before arrival

2,341 /30,179 (7.8)

Survival rate after emergency room treatment 6,220 /30,179 (20.6)

Survival rate at hospital discharge

1,986 /4,282 (46.4)

*CPR: Cardiopulmonary resuscitation, 'AED: Automated external defibrillator

The Korean Journal of Emergency Medical Services Vol. 25(1)
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Table 2. Distribution of recovery rate and survival rate by individual characteristics of study subjects

- to be continued

Recovery rate of

Survival rate after Survival rate at

Variables spontg:fe:rtés afgffl;}latlon erne:‘rg;nu?f el’ftoom hospital discharge
Gender
Male 8.8 22.1 51.0
Female 5.8 18.0 36.0
All(x?) 7.8(86.84)"" 20.6(71.86)" 46.4(81.51)™
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Table 2. Distribution of recovery rate and survival rate by individual characteristics of study subjects

- to be continued

Recovery rate of

Survival rate after

Survival rate at

Variables sponts:fe(:)rlés aﬁ%ﬂon emetrf;ntrcg eri*toom hospital discharge

Age(years)

Under 30 10.5 24.9 51.7

40s 134 30.6 54.6

50s 12.8 29.5 55.7

60s 10.0 25.5 51.5

Over 70 4.9 14.1 32.9

All(x?) 7.8(613.99)"" 20.6(883.31)"" 46.4(169.63)""
Causes of cardiac arrest

Cardiogenic 8.8 20.9 53.3

Non-cardiogenic 11.2 414 20.2

Damage mechanism 4.0 15.9 32.5

AlGR) 7.8(206.47)" 20.6(473.33)"" 46.4(235.72)"
Number of disease experienced

Nothing 13.3 29.9 52.8

1 10.3 24.8 50.2

2 10.5 21.1 46.1

3 or more 12.0 34.8 45.0

All(x?) 11.0(19.63)" 27.5(98.66)"" 48.5(11.19)°
Location of the acute cardiac arrest occurred and the hospital admitted

Other regions 14.1 23.3 54.6

Within neighborhood 7.5 20.5 46.0

AlG) 7.8(56.18)™" 20.6(4.55)" 46.4(4.93)"
Location of acute cardiac arrest

Public places 11.8 24.3 59.0

Non-public places 59 18.2 41.2

All(x?) 7.2(233.25)™" 19.6(102.90) " 46.2(91.51)™"
Being witnessed

Non-witness 3.7 12.9 32.0

Witness 12.1 29.2 52.4

All(x%) 8.1(661.40)" 21.4(1107.23)" 46.6(140.91)™

The Korean Journal of Emergency
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Table 2. Distribution of recovery rate and survival rate by individual characteristics of study subjects

' Recovery rate of Survival rate after Survival rate at
Variables spontaneous cnjculatlon emergency room hospital discharge
before arrival treatment
Implementation of CPR" outside the hospital
Non-enforcement 6.2 19.2 40.5
Enforcement 14.3 28.7 54.3
AllGP) 12.1(102.55)™" 26.2(78.43)™ 51.4(22.13)™
Execution of defibrillation outside the hospital
Non-execution 3.6 17.8 31.3
Execution 34.4 49.8 7.3
All(x%) 22.6(828.48)™ 37.5(666.28)"" 68.5(284.52)
Recover spontaneous circulation after CPR” in the emergency room
Non-recovery 0.4 29.0
Recovery - 52.2 26.9
All(?) 24.1(6151.47)™" 27.0(.07)
Practice of emergency room defibrillation
Non-practice 20.3 47.2
Practice - 23.0 41.3
All(=?) 20.6(14.98)" 46.4(7.29)"
AED's available per 100,000 inhabitants
Less than 22-55 8.6 20.6 48.0
Less than 55-75 7.8 214 46.0
Less than 75-105 .7 22.7 46.6
More than 105 6.5 17.9 43.5
All(x?) 7.8(25.74)™" 20.6(50.39)™" 46.4(3.97)

"CPR: Cardiopulmonary resuscitation, "AED: Automated external defibrillator
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Table 3. Analysis of factors related to recovery rate and survival rate - to be continued

Recovery rate of

Survival rate after

Survival rate at

Variables e vl o™ hospita discharge
OR (95% CI) OR (95% CI) OR (95% CI)

Gender

Male 1.00 1.00 1.00

Female 1.12 (0.82-1.52) 0.83 (0.56-1.22) 0.821 (0.41-1.63)
Age(years)

Under 30 1.00 1.00 1.00

40s 0.55 (0.33-0.94)" 0.26 (0.09-0.77)° 1.394 (0.47-4.14)

50s 0.44 (0.27-0.72) 0.28 (0.1-0.78)" 1.069 (0.39-2.96)

60s 0.43 (0.26-0.70) 0.16 (0.06-0.46)""  0.416 (0.14-1.22)

Over 70 0.19 (0.12-0.31) 0.09 (0.03-0.24)™ 0.419 (0.15-1.18)
Causes of cardiac arrest

Cardiogenic 1.00 1.00 1.00

Non-cardiogenic 2.14 (1.13-4.1)" 0.76 (0.37-1.56) 0.793 (0.23-2.70)
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Recovery rate of

spontaneous circulation

Variables before arrival

Survival rate after
emergency room
treatment

Survival rate at
hospital discharge

OR (95% CI)

OR (95% CI)

OR (95% CI)

Causes of cardiac arrest
Cardiogenic 1.00

Damage mechanism 0.96 (0.51-1.82)

1.00
1.25 (0.66-2.37)

1.00
1.037 (0.38-2.80)

Disease history

None 1.00
1 1.14 (0.80-1.61)
9 1.41 (0.96-2.07)

3 or more 1.65 (1.06-2.58)"

1.00
1.78 (1.02-3.12)"
2.45 (1.35-4.45)"
2.50 (1.32-4.74)"

1.00
1.800 (0.73-4.46)
0.891 (0.34-2.36)
2.098 (0.73-5.99)

Location of acute cardiac arrest occurred and the hospital location admitted

1.00
1.15 (0.28-4.77)

1.00
3.554 (0.27-47.19)

Other regions 1.00

Neighborhood 0.28 (0.13-0.61)™
Location of acute cardiac arrest

Public places 1.00

sk

Non-public places 0.47 (0.37-0.61)

1.00
0.74 (0.50-1.09)

1.00
0.587 (0.33-1.03)

Being witnessed
Non-witness 1.00
Witness 2.91 (2.16-3.93)

ks

1.00
1.09 (0.76-1.58)

1.00
1.471 (0.80-2.69)

Implementation of CPR" outside the hospital
Non-enforcement 1.00
1.85 (1.34-2.55)

ks

Enforcement

1.00
1.28 (0.88-1.85)

1.00
1.196 (0.63-2.27)

Execution of defibrillation outside the hospital
Non-execution 1.00
10.18 (6.88-15.06)

seksk

Execution

1.00
1.57 (1.05-2.35)"

1.00
2.047 (1.03-4.08)"

Recover spontaneous circulation after CPR in the emergency room

Non-recovery -
Recovery -

1.00

125.60 (59.56-264.88)

1.00
9.185 (1.03-82.14)

Practice of emergency room defibrillation
Non-practice -

1.00

1.00

Practice - 0.55 (0.37-0.81)" 0.990 (0.55-1.79)
AED's available per 100,000 inhabitants
Less than 55 1.00 1.00 1.00

0.73 (0.54-0.99)*
Less than 75-105 0.72 (0.51-1.01)
More than 105 0.98 (0.69-1.39)

Less than 55-75

1.89 (1.22-2.92)

1.90 (1.15-3.12)"
171 (1.04-2.83)"

0.955 (0.48-1.91)
1.358 (0.63-2.95)
1.045 (0.46-2.39)

OR (95% CI): odds ratio (95% confidence interval)

‘CPR: Cardiopulmonary resuscitation, TAED: Autorated external defibrillator
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