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Factors influencing the return of spontaneous circulation of patients
with out-of-hospital cardiac arrest
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Abstract  Out-of-hospital cardiac arrest is a major public health problem in Korea. The survival rate to
discharge remains at approximately 3.5% and only 1% have good neurological function. To increase the survival
rate, prehospital care should restore spontaneous circulation. The purpose of this study was to analyze the
factors associated with return of spontaneous circulation(ROSC) after out-of-hospital cardiac arrest. Data used for
this study were collected from KCDC Out-of-Hospital Cardiac Arrest Surveillance 2009. As for the results of
decision tree analysis, it is clear that prehospital CPR, cardiac arrest witness, activity, past history(cancer/heart
disease/stroke), place, bystander CPR, response time, age, etc are significant contributing factors in ROSC.
Among 16 cardiac arrest types from decision tree classification, the ROSC rate of type 1 is the highest(29.6%).
Also notable is the fact that bystander CPR was strongly correlated with ROSC of patents with cardiac arrest
occurring in non-public places. Community resources should be concentrated on increasing bystander CPR and
early prehospital emergency care.

Key Words : Sudden cardiac arrest, Out-of-hospital cardiac arrest, Return of spontaneous circulation, Decision
tree, Decision tree classification model rule
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(Table 1) General characteristics

Categories N %
Male 14,320 66.2
Sex Female 7315 33.8
Total 21,635 100.0
<=39 3,037 14.1
40-49 2,605 12.3
50-59 3,605 16.7
Age 60-69 3,860 179
>=70 8,394 389
Total 21,551 100.0
Disease 14,950 70.9
Etiology Accident 6,144 29.1
Total 21,094 100.0
Sports 66 0.4
Leisure 509 3.2
Work 1,005 6.3
Education 155 1.0
Activity Travelling 658 41
Vital Activity 10,539 66.4
Treatment?) 543 34
Other 2,408 152
Total 15,833 100.0
Public 4,789 24.8
Place Non Public 13,862 71.8
Other 665 34
Total 19,316 100.0
Yes 404 19
ROSC# No 21,231 98.1
Total 21,635 100.0
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(Table 2) Past history
Categories N %

Yes 1,845 13.3

Heart Disease No 12,046 86.7

Total 13,891 100.0

Diahe Yes 3,022 21.7

s No 10901 783

s Total 13923 1000

Yes 1,920 138

Cancer No 11,981 86.2

Total 13,901 100.0

Yes 4,498 32.3

Hypertension No 9,428 67.7

Total 13,926 100.0

Yes 570 4.1

Renal Disease No 13,325 9%.9

Total 13,89 100.0

Respirat Yes 796 5.7

S?m o No 13076 913

rsease Total 13872 1000

Yes 55 04

Hyperlipidemia No 13,829 99.6

Total 13,334 100.0

Yes 1,353 9.7

Stroke No 12,551 90.3

Total 13,904 100.0

3 AR Fe A% WAL F U ARARAY B,
TRl el ARt o

4) ROSC: Return of spontaneous circulation(A}E2] <=3} 3]&)

o

(Table 3) Community characteristics

Categories N %
CPR 6,411 296
Prehospital No CPR 473 2.2
CPRY Unknown 14,751 68.2
Total 21,635 100.0
No CPR 1,314 69.9
Bystander CPR CPR 566 30.1
Total 1,830 100.0
Unwitnessed 9,192 53.5
?rresste J Witnessed 7999 465
wimes Total 17,191 100.0
<=5 min 7,148 33.0
5-7 min 5,635 26.0
Response timeb) 7-10min 4,234 196
>10 min 4618 21.3
Total 21,635 100.0
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(Table 4) Comparison of general characteristics
between patients with ROSC and
those without ROSC

Categories ROSC ()[ROSC O] Towl |
N%) | N | N

Mae  |14043981) 277(1.9)[14320(100.0)

Sex | Female |7188983)] 127017 7315(100.0)] 0.308
Total 21231981 404(1.9)|21,655(100.0)
<239 | 2938967)  993.3)] 3,037(100.0)
049 | 2381972)]  7428)] 2,655(100.0)
5059 | 3520097.9)]  762.1)] 3605(100.0)

Age 6060 | 3786080 7419 38601000
S=70 | 831399.0)  81(1.0)] 8394(100.0)
Total  [2L,14798.1)| 404(1.9)|21551(100.0)
Disease  [14,662(981)| 283(1.9)]14,950(100.0)

Etidogy| Accident | 6,033(982)] 111(1.8)] 6,144(100.0)| 0.562
Total  |20695(98.1)| 399(1.9)|21,094(100.0)
Sports 5648)]  10052)]  66(100.0)
Leisure | 480943) 206.7)| 509(1000)
Work RBUOT6)|  24(2.4)] 1,005(100.0)
Education | 150968)]  5(32)] 155(100.0)

Activity -Travelli‘ng‘ 643(97.7) 1?(2.:}) 658(100.0) <000
Vital Activity|10334985)]  155(1.5)] 10539(100.0)
(aifﬁgnogg;l) 5069300 38(7.0)| 543100.0)
Other 3600930)|  48(2.0)] 2,408(100.0)
Total 13,509(980) 324(2.0)[15333(100.0)
Public | 4676976)] 113(24)] 4,789(100.0)
Non Public |13634©84)] 228(1.6)|13862(100.0)

Place = er | 600077 1523) 66501000)] %P
Total  |18960982)] 356(1.8)[19316(100.0)

(Table 5) Comparison of past history between patients
with ROSC and those without ROSC

Categories | ROSC (V[ROSC ([ Total [
NO&) | N(%) N(%)
et 1 Yes [ LTI0GE9)] (D] 18450100
Dicnte | No_ [IL708079)] 2532.1)[120461000)| <001
Total | 13563(976)|  328(2.4)| 13,891(100.0)
Dinbetcs |YES | 2969082) 53(18)] 3022(1000)
il | No [10626075) _275(25)[109011000)] <0014
Total | 13505(976)|  328(2.4)| 13.923(100.0)
Yes | 1,904992)  16(08)] 1,920(100.0)
Cancer | No |1L6700974)] 311(26)|11981(100.0)| <0000
Total | 13574976)|  327(2.4)|13901(100.0)
Yes | 439597.7)|  103(2.3)] 4498(100.0)
Hypertension| No | 9202(976)| 226(2.4)] 9,428(100.0)| <0607
Total | 13507(976)|  329(2.4)| 13,926(100.0)
e | Yes | 596075 14C25)| 57001000
i [No_[1301076)] 314@4)[13325(1000)| 0878
Total | 13567(976)|  328(2.4)| 13,895(100.0)
. Yes | 785(R6)| 110.4)] 796(100.0)
Re;gzgy No |12,760(97.6)]  316(2.4)|13076(1000)| <0062
Total | 13545976)|  327(2.4)| 13872(100.0)
Yes | 52945)|  36G5)|  5(1000)
Hyperlipideria| No | 13504976)]  325(2.4) |13,829(100.0) | <010
Total | 13556(97.6)|  328(2.4)| 13,834(100.0)
Yes | 1,330983)] 23017 1,353(100.0)
Stroke | No |12245976)] 306(24)|12551(100.0)| <0.09
Total | 13575(976)|  329(2.4)| 13,904(100.0)
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(Table 6) Comparison of various parameters
between patients with ROSC and
those without ROSC

Categorics ROSC (O[ROSC (0] Towl |
N9 | NCOo | N©%)
CPR  |6,079(%48)] 332(52)[6,A11(100.0)

Prehospital | No CPR_| 468989)]  5(LD| 4181000

CPR | Unknown |1464@®5)|  67(05)|[1471(1000)|
Total |2L31GRD)]|  404(19) [216351000)
No CPR |12630965)|  46(35)|1314(100.0)

Byétliﬁder CPR | 522922)| 44(78)| 566(100.0)| <0000
Total | L790%2)]  90(48)|1830(100.0)
Unwitnessed |9,080989)]  103(1.1)|9,192(100.0)

ATrest I essed | 7,760097.0) 239(3.0)] 7.999(100.0) | <0000

witnessed

Total  |16849@R0)|  3422.0)[17191(1000)
<=5 min |6979097.6)| 169(2.4)|7,148(100.0)
57 min |5526081)  109(1.9)|5,635(100.0)

Refiﬁ’r‘jgse 7-10min |4,170985)]  64(15)|4,234(100.0)| <000
10 min |4556987)]  62(13)4618(1000)
Total |21L231G1)|  404(19) [216351000)
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N 240 N 1482
Sports Etc. o Teg
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Leiswreg; Tupe? Typels
Treatment Ete. Ho Yag CFR HoCPR <=1 min 71 1in
Adtlly Past history (3troke) Bystander CPR Response time
ROSCrate :17.0%| | ROSCrate :9.7% ||| ROSC rate : 6.2% | | ROSC rate :3.9% ROSCrate :9.5% | |ROSC rate : 26% | | ROSCrate :1.4% | | ROSCrate :6.3%
N:53 N:237 N 1,343 N2 N:63 N 708 N:13 N:36
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hep Age
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N33 N1 N:109 N:599
Public Heom Public & Other Public & Other Hon Public Type 10 Type 13
ROSCrate :6.5% || ROSCrate :13.3%| | ROSCrate :6.5% || ROSCrate :3.7%
N:92 N: 240 N: 276 N:735
Typed Type3 Typed Type 12
[Fig. 1] Decision Tree
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(Table 7) Model Evaluation

Categories Training Validation
(60%: 4,129) (40%: 2,755)
RASE 0.2117 0.2133
Misclassification Rate 0.0489 0.0490
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(Table 8) Decision tree classification rules

Categories Decision rules ROSC rate
1o Prehospital  CPR(+) &  Arrest o
N Type b inessed() & Activity(Sports) 6%
1 2 3 4 5 6 7 & 9 10 11 12 13 14 Prehospital CPR(*) & Arrest
Type witnessed(+) & Activity(Etc.) & Heart o
Type 2 disease(+) & 17.0%
[Fig. 2] Lift Chart Activity(Leisure/ Treatment)
Prehospital CPR(+) &  Arrest
witnessed(+) & Activity(Etc.) & Heart .
) Tvpe 31 icease(-) & Stroke(-) & Age(<=19)| %%
3.3.2 QAMAFLIR 7|8te| MEX| =X} XpLA & Place(Non Public/Other)
235 3208 o3 Prehospital CPR(+) &  Arrest
o Type 4 | witnessed(+) & Activity(Etc.) & Heart 9.7%
AR BAFALe] AA =3 58 9Qls st disease(+) & Activity(Eic.)
7 5ol A AR BAE e Priosil | GR) & A
<IE 1> R <GE 8> A =3 2O A AR Type 5 PlaceNon ~ Public) &  Bystander 9%
B4 ARE A AN vlel o] SgNgl Bk CPRC)
= o s Prehospital  CPR(+) &  Arrest
CPRoIF- ¥ CPRAF-E & F §l& @S AYgst & e g | Vinessed) & Cancer(t)  &| g,
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