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In-Hospital Cardiac Arrest: Patient Characteristics and Factors Influencing 
Survival and Neurologic Outcomes
Youngshin Cho

Department of Emergency Medicine, Soonchunhyang University Seoul Hospital, Seoul, Korea

Objective: We aimed to determine the characteristics of in-hospital cardiac arrest (IHCA) patients, as well as the factors influencing 
survival to discharge and good neurologic outcome.
Methods: We examined patients who experienced IHCA from January 1, 2011, to December 31, 2013, in Soonchunhyang Univer-
sity Seoul Hospital. They were divided into a survival group and non-survival group. The patient characteristics, including age, sex, 
comorbid disease, arrest time, arrest location, witnessed arrest, monitoring, arrest cause, arrest rhythm, and cardiopulmonary resus-
citation (CPR) duration, were compared between the groups. Moreover, we assessed the factors associated with survival to dis-
charge and good neurologic outcomes by using multivariate logistic regression analysis.
Results: In total, 453 patients of IHCA were observed. The comorbidities in the survival group included neurologic disease (P< 0.001), 
arrhythmia (P= 0.001), and myocardial infarction (P= 0.032), pneumonia (P= 0.016). Other characteristics included cardiac arrest at 
daytime (P= 0.032), cardiogenic arrest cause (P= 0.019), and CPR duration < 15 minutes (P< 0.001). The factors associated with sur-
vival to discharge included comorbid neurologic disease (odds ratio [OR], 2.191; P= 0.031), arrhythmia (OR, 3.027; P= 0.009), pneu-
monia (OR, 3.243; P= 0.002), and CPR duration < 15 minutes (OR, 9.638; P< 0.001). The factors influencing good neurologic out-
comes included age < 65 years (OR, 3.158; P= 0.007), comorbid disease as arrhythmia (OR, 4.921; P= 0.001), pneumonia (OR, 4.551; 
P= 0.001), hypotension (OR, 4.264; P= 0.021), and CPR duration < 15 minutes (OR, 6.652; P= 0.001).
Conclusion: The factors influencing survival to discharge and good neurologic outcomes among IHCA patients included comor-
bidities, arrest cause, and CPR duration.
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INTRODUCTION

In-hospital cardiac arrest (IHCA) is fatal and is associated with 
a low survival rate. Only a few studies have reported on IHCA in-
cidence in Korea. The Get With The Guideline-Resuscitation Reg-
istry of the American Heart Association described the incidence 
rate of IHCA in the United States since 2000 and indicates that ap-
proximately 200,000 patients suffer from IHCA per year [1]. 
Moreover, the registry stated that survival to hospital discharge 
improved from 13.7% in 2000 to 22.3% in 2009, and the ratio of 
poor neurological prognosis decreased from 32.9% to 28.1% [2]. A 
study analyzing the various factors affecting the incidence and 
survival rate of IHCA could provide information which can in-

crease the survival rate and improve the neurological prognosis. 
Therefore, in the present report, we examined the characteristics 
of IHCA patients in Soonchunhyang University Seoul Hospital, 
and identified factors affecting the survival rate and neurological 
prognosis; based on these results, we also suggest potential mea-
sures to improve the survival rate of IHCA patients.

MATERIALS AND METHODS

In this retrospective observational study, we enrolled IHCA pa-
tients aged >19 years who suffered from IHCA between January 1, 
2011, and December 31, 2013, in Soonchunhyang University Seoul 
Hospital. Data were collected from the IHCA registry and medical 
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records. Age, sex, underlying disease, arrest time, arrest location, 
presence or absence of witness or monitoring systems, cause of ar-
rest, initial cardiac arrest rhythm, survival to hospital discharge, 
and neurological status upon discharge were surveyed from the 
selected research subjects. The surveyed underlying diseases in-
cluded neurological disorders, arrhythmia, myocardial infarction, 
heart failure, diabetes, pneumonia, respiratory failure, hepatic 
failure, renal failure, hypotension, tumor, multiple traumas, and 
sepsis. The arrest locations included the intensive care unit (ICU), 
emergency department, general wards, and other locations (out-
patient clinics, operating unit, cardiac catheterization unit, com-
puted tomography [CT] unit, and angiography unit). The neuro-
logical status on discharge was evaluated based on the cerebral per-
formance categories (CPC) score. Patients with a CPC value of 1 
and 2 were included in the good prognosis group, whereas those 
with a CPC value of ≥3 were included in the poor prognosis group.

All the statistical analyses were performed using SPSS ver. 14.0 
for Windows (SPSS Inc., Chicago, IL, USA). Continuous variables 
were compared using Student t-test, whereas nominal variables 
were compared using the chi-square test and Fisher’s exact test. In 
order to analyze the factors affecting survival to hospital discharge 
and neurological prognosis, multivariate logistic regression analy-
sis was performed using the backward likelihood ratio method. 
For all the analyses, statistical significance levels were determined 
at P-values of < 0.05. The study was approved by the institutional 
review board of Soonchunhyang University Seoul Hospital (ap-
proval no., 2014-09-012), and the informed consent was waived 
because of the retrospective design of the study.

RESULTS

1. Characteristics of the in-hospital cardiac arrest patients

In total, 486 IHCA patients were examined during the research 
period; however, two patients aged <19 years and 31 patients with 
a do not attempt resuscitation (DNAR) option were excluded from 
this study. Among the cases included, we divided the patients into 
two groups of non-survival group with 388 patients and survival 
group with 65 patients. Table 1 compares the characteristics of the 
patients between the survival group and non-survival group; no 
significant difference was observed in terms of sex and age be-
tween these groups.

Comorbidities of neurological disorder (P< 0.001), arrhythmia 
(P = 0.001), myocardial infarction (P = 0.032), and pneumonia (P =  

Table 1. Characteristics of in-hospital cardiac arrest

Characteristic Survival (n= 65) Non-survival (n= 388) P-value

Age (yr) 64.09± 18.03 64.28± 15.13 0.884
Gender 0.276
   Male 34 (52.3) 233 (60.1)
   Female 31 (47.7) 155 (39.9)
Comorbidities
   Neurologic 26 (40.0) 78 (20.1) < 0.001
   Arrhythmia 18 (27.7) 47 (12.1) 0.001
   Myocardial infarction 16 (24.6) 55 (14.2) 0.032
   Congestive heart failure 11 (16.9) 81 (20.9) 0.463
   Diabetes 24 (36.9) 117 (30.2) 0.273
   Pneumonia 26 (40.0) 99 (25.5) 0.016
   Respiratory insufficiency 18 (27.7) 91 (23.5) 0.459
   Hepatic insufficiency/failure 1 (1.5) 43 (11.1) 0.012
   Renal insufficiency/failure 18 (27.7) 142 (36.6) 0.164
   Hypotension/hypoperfusion 7 (10.8) 20 (5.2) 0.077
   Hematology/oncology 12 (18.5) 100 (25.8) 0.206
   Major trauma 1 (1.5) 23 (5.9) 0.228
   Sepsis 9 (13.8) 113 (29.1) 0.010
Initial rhythm 0.068
   VF/VT 17 (26.2) 65 (16.8)
   PEA, asystole 48 (73.8) 323 (83.2))
Arrest location < 0.001
   Intensive care unit 17 (26.2) 229 (59.0)
   Emergency department 13 (20) 45 (11.6)
   General ward 19 (29.2) 80 (20.6)
   Othersa) 16 (24.6) 34 (8.8)
Arrest time 0.032
   Day (8:00–18:00) 39 (60.0) 177 (45.6)
   Night (18:01–7:59) 26 (40.0) 211 (54.4)
Arrest time of the week 0.534
   Weekday 49 (75.4) 278 (71.6)
   Weekend 16 (24.6) 110 (28.4)
Arrest cause 0.019
   Presumed cardiac 29 (55.4) 116 (29.9)
   Non cardiac 36 (44.6) 272 (70.1)
   Witnessed 64 (98.5) 374 (96.4) 0.707
   Monitored 51 (78.5) 327 (84.3) 0.243
Before CPR team arrived
   Chest compression 31 (47.7) 224 (57.7) 0.131
   Ventilation 25 (38.5) 256 (66.0) 0.000
   Intravenous access 46 (70.8) 313 (80.7) 0.068
   Medication 20 (30.8) 224 (57.7) < 0.001
   Defibrillation 2 (3.1) 20 (5.2) 0.754
   Intubated state 23 (35.4) 224 (57.7) 0.001
CPR duration (min) < 0.001
   0–15 46 (70.8) 158 (40.8)
   15–35 13 (20.0) 90 (23.3)
   > 35 6 (9.2) 139 (35.9)

Values are presented as mean± standard deviation or number (%).
VF/VT, ventricular fibrillation/ventricular tachycardia; PEA, pulseless electrical activi-
ty; CPR, cardiopulmonary resuscitation.
a)Outpatient clinic, computed tomography unit, angiography unit, etc.
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0.016) were more frequently observed in the survival group, whereas 
comorbidities such as hepatic failure (P= 0.012) and sepsis (P= 0.010) 
were more frequently observed in non-survival group, with a sta-
tistically significant difference. The initial rhythm on cardiac ar-
rest was assessed for the presence of ventricular tachycardia, ven-
tricular fibrillation, pulseless electrical activity (PEA), and asysto-
le, but no significant difference in their occurrence was observed 
between the groups. However, the survival rate differed according 
to the arrest location (ICU, emergency department, general ward, 
others; P< 0.001). Although the survival rate increased for arrests 
occurring during the daytime (P = 0.032), there was no major dif-
ference between the survival rate for arrests occurring on weekends 
and weekdays. Among the causes of cardiac arrest, cardiogenic 
cause showed a higher survival rate. No significant difference was 
observed in the survival rate according to the presence or absence 
of a witness or monitoring systems. The ventilation and medica-
tion prior to the arrival of the cardiopulmonary resuscitation (CPR) 
team were significantly different between the two groups (P< 0.001, 
P = 0.001); however, the frequency of chest compression, intrave-
nous access, and defibrillation did not differ between the groups. 
Moreover, the number of patients who underwent tracheal intuba-
tion prior to the cardiac arrest and CPR duration significantly dif-
fered between the groups (P = 0.001, P< 0.001, respectively). There 
were 265 cases of CPR discontinuation due to return of spontane-
ous circulation and 174 cases of CPR discontinuation due to no re-
sponse. And 13 patients were applied extracorporeal membrane 
oxygenation and one patient was DNAR signed.

2.  Analysis of factors affecting survival to hospital 

 discharge and good neurological outcome

To elucidate the factors affecting the survival, we performed 
multivariate logistic regression analysis and analyzed factors such 
as sex; age (< 65 years); arrest location; causes of cardiogenic ar-
rest; comorbid diseases such as neurological disease, arrhythmia, 
myocardial infarction, pneumonia, hepatic failure, renal failure, 
hypotension, and sepsis; arrest time (during day time); initial car-
diac arrest rhythm (ventricular fibrillation/ventricular tachycar-
dia); chest compression prior to the arrival of the CPR team; venti-
lation; intravenous access establishment; drug administration; 
tracheal intubation; and CPR duration (Table 2).

Compared to arrests in the ICU, arrests at other locations (out-
patient clinics, CT unit, angiography unit) were associated with a 
higher survival rate (odds ratio [OR], 5.888; P = 0.001). Moreover, 

comorbid diseases such as neurological disorders (OR, 2.191; P =  
0.031), arrhythmia (OR, 3.027; P = 0.009), and pneumonia (OR, 
3.243; P = 0.002) was higher in the survival group. Patients with 
hepatic insufficiency and sepsis rarely survived (OR, 0.104; P= 0.043; 
OR, 0.382; P = 0.036, respectively) and patients who received ven-
tilation prior to the arrival of the CPR team were also more fre-
quently observed in the non-survival group (OR, 0.387; P = 0.008). 
Patients who received CPR for <15 minutes showed a higher sur-
vival rate than patients who received CPR for >35 minutes (OR, 
9.638; P< 0.001).

Moreover, we assessed patients with good neurological progno-
sis after cardiac arrest for factors that might affect the outcome 
(Table 3). The patients aged < 65 years were 3 times more likely to 
exhibit good neurological prognosis (OR, 3.158; P = 0.007). Com-
pared to patients who suffered an arrest in the ICU, the patients 
who suffered an arrest at emergency department (OR, 3.424; P =  
0.031) and other locations (outpatient clinics, CT unit, and angiog-
raphy unit) showed a better neurological prognosis (OR, 7.035; 
P = 0.002). Also, presumed cardiogenic cause for arrest had good 
neurologic outcome (OR, 3.134; P = 0.008). Patients with comorbid 
diseases including arrhythmia (OR, 4.921; P = 0.001), pneumonia 
(OR, 4.551; P = 0.001), and hypotension (OR, 4.264; P = 0.021) ex-

Table 2. Multivariable logistic regression analysis for survival discharge

Variable Odds ratio (95% CI) P-value

Location (ref: ICU)
   Othersa) 5.888 (2.030–17.081) 0.001
Comorbidity
   Neurologic 2.191 (1.073–4.473) 0.031
   Arrhythmia 3.027 (1.316–6.967) 0.009
   Pneumonia 3.243 (1.556–6.758) 0.002
   Hepatic insufficiency 0.104 (0.012–0.932) 0.043
   Sepsis 0.382 (0.155–0.940) 0.036
Before CPR team arrived
   Ventilation 0.387 (0.191–0.784) 0.008
Duration of CPR (ref: > 35 min)
   0–15 9.638 (3.626–25.618) < 0.001
   15–35 2.795 (0.915–8.537) 0.071

Variable included in the logistic regression model: gender, age < 65 yr, location (ICU, 
emergency room, general ward, others), cardiogenic cause, comorbidity (neurologic, 
arrhythmia, myocardial infarction, pneumonia, hepatic insufficiency, renal insufficien-
cy, hypotension, septicemia, arrest time (day time), initial rhythm (ventricular fibrilla-
tion/ventricular tachycardia), before CPR team arrived (chest compression, ventila-
tion, intravenous access, medication), intubation state, and CPR duration (0–15 min, 
15–35 min).
CI, confidence interval; ICU, intensive care unit; CPR, cardiopulmonary resuscitation.
a)Outpatient clinic, computed tomography unit, angiography unit, etc.
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hibited a better neurological outcome. Patient with sepsis, received 
medication prior to the arrival of the CPR team, and those with 
tracheal intubation showed a poor neurological prognosis (OR, 
0.228; P = 0.015; OR, 0.368; P = 0.023; OR, 0.377; P = 0.024, respec-
tively). Patients who received CPR for <15 minutes showed a bet-
ter neurological prognosis than patients who received CPR for 
>35 minutes (OR, 6.652; P = 0.001).

DISCUSSION

Several factors had a significant impact on survival and good 
neurologic outcome in IHCA patients. These factors included co-
morbid disease, arrest location, arrest time, arrest cause, CPR per-
formed prior to the arrival of the CPR team, tracheal intubation, 
and CPR duration.

IHCA patients generally present with various underlying dis-
eases, and the prognosis after cardiac arrest is usually poor. Many 
researches have reported that the rate of survival to hospital dis-

charge in IHCA patients ranges from 15% to 20% [3-6]. The pres-
ence of underlying diseases influences the survival rate, and cer-
tain severe diseases also exhibit low recovery ratio, thus leading to 
unnecessary in-hospital CPR, wastage of medical resources, and 
an increase in economic and emotional burden [7,8]. The underly-
ing diseases influencing the survival rate in IHCA patients include 
arrhythmia, myocardial infarction, congestive heart failure, dia-
betes, pneumonia, respiratory failure, hepatic failure, renal failure, 
hypotension, hematologic malignancy/solid tumors, multiple trau-
mas, and sepsis [9]. According to the study of Merchant et al. [9], 
except for congestive heart failure, all the severe underlying dis-
eases reportedly exhibited a significant difference between the 
survival group and non-survival group; moreover, arrhythmia, 
myocardial infarction, and diabetes were found to be factors af-
fecting the survival to hospital discharge. Another study exam-
ined congestive heart failure, severe respiratory system diseases, 
hepatic failure, renal failure, hematologic malignancy, and meta-
static solid tumors, and found that liver disease, hematologic ma-
lignancy, and metastatic solid tumors particularly exhibited a low 
6-month survival rate [8]. In the present study, neurological disor-
ders, arrhythmia, myocardial infarction, and pneumonia were 
more frequently found in the survival group, whereas hepatic fail-
ure and sepsis were more frequently found in the non-survival 
group. We believe that patients with the abovementioned underly-
ing diseases should be informed regarding the possibility of suf-
fering a cardiac arrest and should be prepared for the possible oc-
currence. Korean hospitals have recently established an emergen-
cy response team, and studies have indicated the effectiveness of 
preventing cardiac arrest of patients with risk factors in advance 
[10,11].

The initial rhythm on cardiac arrest significantly affects the 
survival among IHCA patients. Patients with ventricular fibrilla-
tion and ventricular tachycardia undergo defibrillation and exhib-
it a successful therapeutic response, thus leading to an increased 
survival rate [12]. Moreover, the observation of ventricular fibrilla-
tion and ventricular tachycardia as the initial rhythm of IHCA pa-
tients might suggest shorter duration from the time of the arrest 
than PEA and asystole which are usually found as an initial rhythm 
in case of failure of the initial treatment or delayed recognition of 
arrest [12]. A study reported that the survival rate of ventricular 
tachycardia and ventricular fibrillation patients increased from 
21% to 38% when defibrillation was performed within 3 minutes 
of the arrest [4]. However, in the present study, the initial cardiac 

Table 3. Multivariable logistic regression analysis for good neurologic outcome

Variable Odds ratio (95% CI) P-value

Age < 65 yr 3.158 (1.372–7.271) 0.007
Location (ref: ICU)
   ER 3.424 (1.117–10.496) 0.031
   Othersa) 7.035 (2.102–23.539) 0.002
Arrest cause (ref: non-cardiac)
   Cardiac 3.134 (1.343–7.314) 0.008
Comorbidity
   Arrhythmia 4.921 (1.940–12.486) 0.001
   Pneumonia 4.551 (1.845–11.225) 0.001
   Hypotension 4.264 (1.25–14.544) 0.021
   Sepsis 0.228 (0.070–0.750) 0.015
Before CPR team arrived
   Medication 0.368 (0.155–0.873) 0.023
   Intubated state 0.377 (0.161–0.880) 0.024
Duration of CPR (ref: > 35 min)
   0–15 6.652 (2.270–19.497) 0.001
   15–35 1.842 (0.507–6.698) 0.354

Variable included in the logistic regression model: gender, age < 65 yr, location (ICU, 
ER, general ward, others), presumed cardiogenic cause, comorbidity (arrhythmia, 
myocardial infarction, pneumonia, hepatic insufficiency, renal insufficiency, hypoten-
sion, hematology/oncology, septicemia, arrest time (day time), initial rhythm (ven-
tricular fibrillation/ventricular tachycardia), before CPR team arrived (chest compres-
sion, ventilation, intravenous access, medication), intubation state, and CPR duration 
< 15 min.
CI, confidence interval; ref, reference; ICU, intensive care unit; ER, emergency room; 
CPR, cardiopulmonary resuscitation.
a)Outpatient clinic, computed tomography room, angiography room, etc.
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arrest rhythm did not show any impact on the survival rate or good 
neurological prognosis; this may be due to the failure of the appro-
priate execution of defibrillation on cardiac arrest or delayed defi-
brillation. A survey revealed that, of 82 patients who exhibited an 
initial cardiac arrest rhythm that required defibrillation, only 19.9% 
received defibrillation before the arrival of the CPR team or attend-
ing physician. This may be due to the misconception that defibril-
lation is a task that should only be attempted by the CPR team or 
attending physician because of misjudgment of the necessity of 
defibrillation or due to the lack of confidence of the individual in 
performing defibrillation. Only 56% of patients received chest 
compression before the arrival of the CPR team, whereas 62% re-
ceived ventilation by bag valve mask, demonstrating the overall 
failure of immediate CPR. This finding indicates the lack of an ap-
propriate response to a CPR call in this hospital, which has been 
subsequently rectified through promoting awareness on this topic.

Following the occurrence of IHCA, an immediate and early re-
sponse is essential for better survival. However, on weekends and 
during the night time, an immediate response is less likely. Hence, 
we believe that the low survival rate during the night time may be 
due to the relatively inefficient response of the emergency response 
system, which has also been suggested in other studies [12].

Many studies have indicated that the presence or absence of wit-
ness of the IHCA as well as monitoring systems are associated with 
the survival rate [3,12,13]. According to a recent study, cardiac ar-
rest patients in general wards that lack good patient monitoring 
systems did not exhibit a good recovery [14]. The factors contrib-
uting to this finding reportedly include the relatively longer time 
for detecting arrest than that required in the ICU, as well as the 
lack of monitoring systems, appropriate equipment, and skilled 
doctors [3]. Other study indicated that the survival rate of IHCA 
patients in the ICU is higher because the increased possibility of 
immediate resuscitation due to good monitoring systems, relative-
ly younger age of the patients, and a relatively lower DNAR ratio in 
the ICU [12]. However, in this study, no significant difference was 
observed in the survival rate between the IHCA witness group and 
non-witness group. This may be due to the lack of a clear recording 
of what kind of monitoring system was used is measuring oxygen 
saturation or is recording electrocardiograms, and because moni-
tored ICU patients usually have more severe conditions which 
lowers the possibility of survival. A higher rate of survival to dis-
charge and better neurological prognosis for patients who suffered 
an arrest at other locations (outpatient clinics, CT unit, angiogra-

phy unit) can also be explained in this manner. Moreover, patients 
who already underwent tracheal intubation are usually already in 
very severe conditions, and are therefore likely to show a poor 
neurological prognosis.

We attempt to improve the outcome of IHCA by predicting the 
arrest cause prior to the cardiac arrest, maintaining effective CPR, 
and focusing on post cardiac arrest management after recovery of 
spontaneous circulation. As previously mentioned, establishing 
an emergency response team and predicting and preventing the 
arrest cause prior to the cardiac arrest will be effective measures 
[10,11]. However, maintenance of an effective CPR team would re-
quire additional medical resources, such as physician, nurse, equip-
ment, and space, which are limitations for such a measure. Various 
efforts should be made for effective CPR performance on cardiac 
arrest. The establishment of a separate professional CPR team is a 
good strategy for effective CPR [15]. One report has indicated that 
the survival rate increased by 4 times after nurses were educated 
in an advanced cardiopulmonary life support (ACLS) course [16]. 
In our hospital, all nurses a reeducated on basic life support skills; 
the nurses participate in such sessions every 2 years. Although 
ACLS course is not yet being provided, we believe that such educa-
tion is essential for ensuring appropriate initial defibrillation, as 
nurses are usually the first witness of cardiac arrest. In case with 
recovery of spontaneous circulation after cardiac arrest, care must 
be taken to hypothermia, manage blood sugar levels, and prevent 
infection [12]. Moreover, clearly defining the DNAR status may 
also be effective in increasing the survival rate of IHCA patients 
[11]. Cases wherein the patient’s DNAR information is not clear 
before the execution of CPR, or wherein the information is not 
properly shared, may lead to unnecessary treatment, wastage of 
medical resources, and medical expenses.

This study has several limitations. Firstly, study was designed 
retrospectively, so it is difficult to reflect the patients’ severity in 
the analysis. Moreover, it is difficult to consider the sequential or-
gan failure assessment score and Deyo-Charlson score, which may 
affect the survival rate [8,15]. However, the tracheal intubation 
state and the incidence of cardiac arrest in the ICU may indirectly 
reflect the severity of the patient’s condition. Secondly, we were 
unable to analyze the manner in which factors such as therapeutic 
hypothermia after CPR affect the neurological prognosis; this is 
because our hospital only recently introduced therapeutic hypo-
thermia. A further study that predicts the survival rate and neuro-
logical prognosis while considering severity and therapeutic hypo-
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thermia is essential in the near future.
In conclusion, various factors affect the survival rate and good 

neurological prognosis of IHCA patients. The underlying disease, 
cause of cardiac arrest, and the time of CPR are particularly rele-
vant. In order to increase the survival of IHCA patients and im-
prove the neurological prognosis, these factors should receive 
more attention and appropriate education should be provided.
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