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ABSTRACT 
This study aimed to explore the relationship between characteristic of cardiac etiology out-of-
hospital cardiac arrest patients and the return of spontaneous circulation. This was a 
retrospective, primary analysis of the Out Hospital Cardiac Arrest (OHCA) registry data 
between 2015 and 2017. We included OHCA cases which were presumed cardiac etiology, 
aged 18 years and above and resuscitation only attempted in the hospital. Gender, race, 
age, location, and prior medical history were assessed as independent variables. We used 
cross sectional analysis of the OHCA registry data collected from hospitals in the city. 
Primary outcome was the return of spontaneous circulation. The result was that there was no 
significant correlation regarding patient characteristic between cardiac etiology OHCA 
patients and ROSC. Yet, male patient is more likely to ROSC than women. 
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Sudden cardiac arrest is a common occurrence either in hospital or out of hospital. 
Globally, it is estimated that more than 135 million deaths per year is caused by 
cardiovascular events. There is various data regarding the incidence rate of cardiac arrest. In 
United States, the number is estimated to be 350.000 deaths per year, in Japan it is 
estimated to be 172 deaths per 100.000 people per year, in Thailand it 128 deaths per 
100.000 people per year, and in Singapore it is 126 deaths per 100.000 people per year. 
(Berdowski et al. 2009). In Indonesia, according to the 2014 data from WHO, 37% of all 
deaths is caused by cardiovascular diseases. 

Utstein is a register of public health problems that can be utilized as a data source for 
researches aimed to improve and educate the society for the betterment of health services 
which contains elements of five chains of survival. One of the researches using this Utstein-
based register is Pan Asian Resuscitation Outcomes Study (PAROS). PAROS aims to 
identify problems causing poor survival rate of out-of-hospital cardiac arrest patients, as a 
comparison between countries or communities. Data is collected from registry documents 
established under Utstein's guidelines with some variations to suit Asian countries (Ong et al. 
2012).  

In the United States, there have been plenty of studies on the characteristics of cardiac 
arrest patients, including age, sex, socioeconomic background, race, and history of past 
diseases that affect the occurrence of cardiac arrests (Rea et al. 2004).  

In Indonesia, there had been several researches conducted using PAROS database. 
From earlier studies, it can be concluded that in Indonesia, especially Malang, patients 
commonly received little to no help prior to arrival at the hospital. No patient was given basic 
life support in both private vehicles and ambulances, no effort to use AED for early 
defibrillation, and very minimal effort to call the ambulance in out-of-hospital cardiac arrest 
cases (14%) (Supriadi et al. 2015).  Survival of cardiac arrest patients will then depend on 
the next line, which is the alertness and the readiness of the Emergency Department (ED) to 
commence resuscitation immediately on patient’s arrival (Hadimuljono et al. 2015).  
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Another research on patient’s resuscitation in the ED studied about the quality of CPR 
(Ferry et al. 2016), and the result was that 6-10 minutes (27,5%) is the longest time after 
cardiac arrest that is associated with the best result and has significant correlation with return 
of spontaneous circulation in the hospital (Delsi et al. 2016). From the earlier studies, there is 
still no solid data on the characteristics of patients that experience out of hospital cardiac 
arrest especially from cardiac causes – either age, residence, sex, race, or risk factors that 
can affect the occurrence of cardiac arrest – and their correlation with the patient’s return of 
spontaneous circulation. This study is also aimed to begin a collection of epidemiologic data 
on out of hospital cardiac arrest cases as an effort to prevent its occurrence. It is also in 
conjunction with Safe Community Program in Indonesia. Safe Community Program is a 
movement aimed to ensure the health, safety, and welfare of the community wherever they 
are and involves active participation from various professional organizations and the 
community itself. (Departemen Kesehatan RI, 2016).  

The purpose of this study is to identify basic epidemiologic data as a starting base for 
further studies on out of hospital cardiac arrests in Indonesia. Furthermore, by identifying the 
characteristics of people in high risk of cardiac arrest, the patients’ profile and the factors that 
influence return of spontaneous circulation can also be identified and can be used to help 
prevent the occurrence of cardiac arrest in high-risk group, considering the limitation of 
prehospital service in cases of out of hospital cardiac arrest.  
 

METHODS OF RESEARCH 
 

This is an analytic observational study with cross sectional approach to examine the 
correlation between age, residence, sex, race, and previous disease history with return of 
spontaneous circulation in cases of cardiac arrest caused by cardiac diseases. The study 
was conducted in ED facilities of several hospitals in Malang area, which were Saiful Anwar 
Hospital ED and Panti Waluyo Hospital ED from July 2015 to December 2017. 

The samples included all out of hospital cardiac arrest patients aged above 18 years 
old which were brought to all hospitals in Malang area that participated in the research, out of 
hospital cardiac arrest patients which were brought to the ED and returned to spontaneous 
circulation or died after in-hospital resuscitation, out of hospital cardiac arrest patients which 
were brought to the ED with history of typical cardiac chest pain accompanied with nausea 
vomiting and diaphoresis or whose 12-leads ECG result showed acute myocardial infarction 
once they returned to spontaneous circulation or whose 12-leads ECG in ambulances 
showed acute myocardial infarction in cases of patients brought in by ambulances, and out of 
hospital cardiac arrest patients which arrived at the ED in less than 15 minutes after cardiac 
arrest. 
 

RESULTS AND DISCUSSION 
 

There were 285 samples gathered from July 2015 to December 2017 and 165 samples 
were included in the study. Most of the patients that experienced out of hospital cardiac 
arrest were male (119 people; 72,1%), belonged in the age group of 56-65 years old (57 
people; 34,5%), had more than one past diseases (77 people; 46,7%), had history of 
hypertension (90 people; 54,5%), were Malay race (137 people; 83%), and lived in Malang 
city (117 people; 71%). 

From the gathered data on correlation between age and return of spontaneous 
circulation, since age is of numerical data scale, normality test Kolmogorov-Smirnov was 
done. The result of normality test is that the data was normally distributed (p>0.05), so 
parametric test was used (Independent T-test). 

From the gathered data on correlation between age and return of spontaneous 
circulation, since age is of numerical data scale, normality test Kolmogorov-Smirnov was 
done. 
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Table 1 – General Characteristics 
 

No. Characteristic Number of patients Percentage (%) Means 
(± SD) 

1. Age 
 18 – 25 
 26 – 35 
 36 – 45 
 46 – 55 
 56 – 65 
 >66 

 

  
0 
3 
18 
37 
57 
50 

 
0 

1.8 
11 

22.4 
34.5 
30.3 

 
 
 

59 ± 10 years 

2. Sex 
 Male 
 Female 

 

  
119 
46 

 
72,1 
27,9 

 

 3. Residence 
 Malang City 
 Malang Regency 

  
117 
48 

 
71 
29 

 

      
4. Race 

 Malay 
  

137 
 

83 
 

  Chinese  23 14  
  Arab 

 
 5 3  

5. 
 

Past Disease History 
 Heart Disease 
 Hypertension 
 Diabetes 
 Lung Disease 
 Cancer 
 Kidney Disease 
 Stroke  
 No Past Disease 

 

  
71 
90 
55 
3 
0 
15 
10 
21 

 
43 

54.5 
33.3 

2 
0 
9 
6 

12.7 

 

6. Number of Past Diseases 
 No past disease 
 1 past disease 
 >1 past diseases 

  
21 
67 
77 

 
12.8 
40.6 
46.7 

 

      

 
Table 2 – Correlation of Patients’ Characteristics with Return of Spontaneous Circulation 

 

Variables ROSC No ROSC Total P Ratio 
n % N % n % 

Age  38 22,1 127 76,9 165 100 .666  
Sex Male 

Female 
32 
6 

26,8 
13 

87 
40 

72,2 
87 

119 
46 

100 
100 

.058 1:2,7 
1:6,67 

Residence Malang City 
Malang Regency 

26 
12 

22,2 
25 

91 
36 

81,8 
75 

117 
48 

100 
100 

.689 1:3,5 
1:3 

Race Malay – Chinese 
Malay - Arab 

38 
35 

23,7 
35 

122 
107 

76,3 
75,3 

160 
142 

100 
100 

.192 

.333 
 

Past Disease History Heart Disease 
Hypertension 
Diabetes 
Kidney Disease 
Stroke 
Lung Disease 

14 
25 
14 
4 
2 
0 

19,7 
27,7 
26 

26,7 
20 
0 

57 
65 
40 
11 
8 
4 

80,3 
72,3 
74 

73,3 
80 

100 

71 
90 
54 
15 
10 
4 

100 
100 
100 
100 
100 
100 

.684 

.712 

.850 
1.000 
1.000 
.549 

1:4 
1:2,6 
1:2,8 

1:2,75 
1:4 
1:4 

Number of Past Diseases 1 Past Disease 
>1 Past Diseases 
No Past Disease 

13 
20 
5 

 55 
56 
16 

 68 
76 
21 

100 
100 
100 

0,349 
0,816 
0.640 

1:3,4 
1:2,8 
1:4,3 

 
From the gathered data on correlation between age and return of spontaneous 

circulation, since age is of numerical data scale, normality test Kolmogorov-Smirnov was 
done. The result of normality test is that the data was normally distributed (p>0.05), so 
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parametric test was used (Independent T-test). The result of parametric test is that the data 
had homogenous variation (Levene’s Test) (p>0.05), so in order to find the significance, we 
examine assumed equal variances, which yielded not significant result (p=0.666).  

There is no significant correlation between the patients whose residence is in Malang 
City and the patients whose residence is in Malang Regency with return of spontaneous 
circulation since the occurrence of cardiac arrest until arrival in the ED in less than 15 
minutes (p=0.689). From the table, it was also found out that there is no big difference in the 
ratio of return of spontaneous circulation after out-of-hospital cardiac arrest between patients 
who live in Malang City (1:3,5) and Malang Regency (1:3). There is also no significant 
correlation between sexes and return of spontaneous circulation (p=0.058).  This study also 
shows that males are more likely to experience out of hospital cardiac arrest compared to 
females (119 to 46) and males are also more likely to return to spontaneous circulation (32 to 
6). The ratio of male patients who experienced out of hospital cardiac arrest and return to 
spontaneous circulation is also higher than females, which is 1:2.7. 

From the statistical test, there is no significant correlation between Malay-Chinese race 
and return of spontaneous circulation (p=0.192). There is also no significant correlation 
between Malay-Arab race and return of spontaneous circulation using Fisher exact test 
(p=0.333)  

There is also no statistically significant correlation between any of past diseases the 
patients have with return of spontaneous circulation from cardiac arrest caused by cardiac 
disease (p>0.005). The ratio of patients that return to spontaneous circulation between the 
ones with past diseases and the ones without also do not differ significantly. The ratio is 1:4 
for patients with cardiac disease, 1:2,6 for patients with hypertension, 1:2,8 for patients with 
diabetes, 1:2,75 for patients with kidney disease, 1:4 for patients with stroke, 1:4 for patients 
with lung disease, and 1:3,2 for patients with no history of past diseases.  

Statistical analysis of return of spontaneous circulation in cardiac arrest patients 
between patients without past diseases and patients with one or more past diseases do not 
show significant difference with p>0.05. The ratio of patients that return to spontaneous 
circulation also does not show much difference between patients with no past disease 
(1:3,2), patients with one past disease (1:4,3), and patients with more than one past diseases 
(1:2,8). 
 

DISCUSSION OF RESULTS 
 

Age does not show any correlation with return of spontaneous circulation in patients 
with out of hospital cardiac arrest. According to earlier studies, there is a theory that age 
plays a role in return of spontaneous circulation in patients with out of hospital cardiac arrest 
(Goto et al, 2012). There is also a theory stating that the younger the patients, the higher the 
possibility of return of spontaneous circulation, but in this study, the average age of patients 
who didn’t return to spontaneous circulation is younger than the patients who did (Goto et al, 
2012). In a study by Su et al (2009), the average age of patients who return to spontaneous 
circulation is > 65 years old, but the result is not statistically significant because only 40% of 
the samples returned to spontaneous circulation (40 out of 97 samples). Just like in our 
study, age is not statistically significant possibly because of the distribution of the samples 
between patients who return and do not return to spontaneous circulation, the number of 
patients who do not return to spontaneous circulation is much more than the patients who do 
(23%).  

According to Zheng et al. (2001), the majority of patients who have cardiac arrest are 
men compared with women, and patients who survive are more women than men because 
the heart structure of women is more normal than men. But there are exceptions in the 
elderly, it turns out the possibility of patients for cardiac arrest and survival rate, women than 
men have the same possibility. 

From the results of this study also found that the ratio for ROSC in cardiac cardiac 
arrest patients outside the hospital there is a large difference between men and women (1: 
2,7 compared to 1: 6,7). This is described in a study conducted by Rea et al (2010) that men 
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are more likely ROSCnya due to the influence of places where the occurrence of cardiac 
arrest more witnessed by people around (public places) compared with women. Another 
influential factor was the hormonal effect in the study that the ROSC rate in women was 
higher than in men in the age group of 15-45 years, but decreased after the age of 45 years. 
In the study of fewer women the ROSC was due to the majority of patients who had cardiac 
arrest outside of the disease aged> 45 years 

In a study by Reiner et al (2011), place of residence can determine the patient’s social 
status and access to health services. In this study, the patient’s place of residence is 
represented by Malang city and Malang Regency, who come to the ED in less than 15 
minutes since witnessed cardiac arrest. But from the acquired result, there is no significant 
difference between patients that live in Malang City compared to Malang Regency.  

This is possibly because even though patients in the city have easier access to nearby 
hospital or other health facilities, the families usually do not immediately take them to the 
nearest facilities or call the ambulance (Supriadi et al, 2015), and thus the patients do not get 
early first aid like calling for help or immediate CPR and AED. This causes failure to initiate 
chain of survival optimally as recommended by American Heart Association, which leads to 
no significant difference between patients who live in Malang City and Malang Regency. This 
is in accordance with a study conducted by Bottiger et al (1999) which states that patients 
who live in city area have higher possibility of ROSC and also higher survival rate if early 
CPR is done in the ambulance followed by advanced life support in the ED. Another related 
study by Kuo et al (2014) finds ROSC rate only 1,4% in cardiac arrest patients outside of 
Taiwan City, caused by low number of witnessed rate and bystander CPR, and lengthy 
response time since the event of cardiac arrest.  

From our study, we also find that there is no significant correlation between race and 
return of spontaneous circulation in out of hospital cardiac arrest patients. The most 
dominant race in our study was Malay (83%), followed by Chinese (14%) and Arab (5%). 
This is in accordance with the geographical location of Malang in which the majority of its 
citizens is Javanese. According to Fender, Henrikson & Tereshchenko (2014) race has a role 
in return of spontaneous circulation due to genetics related to the genes present in each 
race. In a study by McNally et al (2011), Asian (11,4%) is found to be the second most often 
race to have out of hospital cardiac arrest, after Indian-American (11,9%). Other than that, 
according to Wilde et al (2011) race affects ROSC and survival rate in which black people 
has lower survival rate from out of hospital cardiac arrest compared to white people, possibly 
because of racism issue that is still prevalent in United States. Because of that, black people 
suffer longer time to bystander CPR and Emergency Medical Service (EMS) call. However, 
this never happens in Malang, because the majority of patients comes to the ED not by 
ambulance, but by private vehicle or public transportation (Supriadi et al, 2015), so they do 
not get early CPR. In Malang, this result is caused more by the unbalanced proportion of the 
races, and inability to evaluate the correlation in Arab race because the number is so low and 
none of them returns to spontaneous circulation (5 people). 

From this research we also find no significant correlation between history of past 
diseases with return of spontaneous circulation from out of hospital cardiac arrest. According 
to Gorges et al (2003), people with previous history of cardiac disease have higher possibility 
of sudden cardiac arrest with higher difficulties to have ROSC, because of the existing 
anatomical and physiological heart dysfunction showed by decrease in Left Ventricular 
Ejection Fraction (LVEF) < 50%.  

Hypertension also has no significant correlation with ROSC in cardiac arrest. This is 
possibly because in patients with chronic hypertension, the structures and functions of the 
heart and vessels have decreased compared to its normal state, so it is difficult to achieve 
ROSC (Hayashi et al, 2015). More than half of them (54%) experienced cardiac arrest, in 
accordance with a study by Bener et al (2006) that more than 40% of the out of hospital 
cardiac arrest patients have hypertension as one of their risk factors. Another study by Oh et 
al (2017) states that patients with history of hypertension is more unlikely to achieve ROSC 
and that there is no significant correlation with ROSC in out of hospital cardiac arrest 
patients.  
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Another disease is diabetes mellitus, but it also has no significant correlation with 
return of spontaneous circulation in out of hospital cardiac arrest patients. This is in 
accordance with a study by Jouven et al (2005) that diabetes only increases the risk of out of 
hospital cardiac arrest but doesn’t have any significant correlation with ROSC in patients who 
experience out of hospital cardiac arrest. Similarly, a study by Parry et al (2017) states that 
patients with history of diabetes have lower ROSC and survival rate compared to the normal 
population.  

Patients with history of kidney disease also doesn’t have significant correlation with 
ROSC in out of hospital cardiac arrest patients. This is probably because patients with kidney 
disease already have chronic condition, in which the vessels of the heart and body are 
atherosclerotic, and the left ventricle is enlarged, so that the patients who fall into cardiac 
arrest are unlikely to return to spontaneous circulation (Go et al, 2004). Stroke also doesn’t 
have significant correlation with ROSC in out of hospital cardiac arrest patients, because 
stroke as a cerebrovascular disease is unlikely to be a single disease entity and is often 
accompanied by other diseases like hypertension and diabetes mellitus. 60% of them also 
have history of coronary artery disease, so that out of hospital cardiac arrest patients with 
history of stroke are unlikely to return to spontaneous circulation (Bener et al, 2006). 

History of lung disease does not have any significant correlation with ROSC in out of 
hospital cardiac arrest patients. In a study by Song et al (2017), patients with chronic 
obstructive pulmonary disease have extremely decreased pulmonary function compared to 
normal people and patients with this history have lower survival rate when they experienced 
cardiac arrest. In this study, there is no patient with lung disease who returns to spontaneous 
circulation probably because the patients have diseases other the lung disease and with age 
> 55 years old, the lung disease is possibly already chronic.  

The number of past disease also doesn’t show any correlation with ROSC in out of 
hospital cardiac arrest patients. According to a study by Rehmani et al (2007) number of 
disease influence the likeliness of ROSC in out of hospital cardiac arrest patients. Patients 
with one past disease have higher possibility to gain ROSC than patients with two or more 
diseases. 
 

CONCLUSION 
 

From the data analysis and discussion on correlations between variables in this study, 
we found that from 165 samples, only 38 patients achieve ROSC (23%) while 127 patients 
(77%) do not.  We also found that there is no patient’s characteristic that correlate with the 
likeliness of of ROSC in patients with out of hospital cardiac arrest, but the ratio of males who 
achieve ROSC is higher than females.  
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