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Abstract

Research Article

introduction

In‑hospital cardiac arrest (IHCA) or out‑of‑hospital cardiac 
arrest (OHCA) remains a significant and leading cause 
of mortality and morbidity worldwide despite advanced 
technology and diagnosis.[1,2] The incidence rate of cardiac 
arrest is widely debated and varies among hospitals, 
communities, and countries.[3] In one study, an approximately 
200,000 IHCAs were reported each year in the United 
States with <20% of the patients survive to discharge.[4,5] 
An old retrospective that reviewed nearly 100 cardiac arrest 
peer‑reviewed articles reported incidence rate that ranged from 
35.7 to 128.3/100,000 and survival rates ranged significantly 
from 1.6% to 20.7%.[6] The incidence rate varies and depends 
on many factors. In one study, the most commonly reported 

causes for OHCAs included age, cardiac arrhythmia, coronary 
artery disease, and cardiomyopathies,[4,5,7] whereas other 
study reported other causes including trauma, drug overdose, 
asphyxia, and drowning.[8]

Likewise, the survival rates vary and depend on many reported 
factors including age, parental education level, season, exercise 
status patient, location at the time of arrest, time to start 
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cardiopulmonary resuscitation (CPR), underlying medical 
problems, initial electrocardiogram rhythm, knowledge and 
skills of CPR performed, presence of an Emergency Medical 
Service (EMS) system, early defibrillation, hemodynamic 
changes, blood loss, and other reasons.[9‑16]

Cardiac arrest is a sudden and unexpected event which may 
happen anytime and at any location, and thus survival hinges 
on prompt and proper intervention by trained personnel. In 
a study, early CPR and defibrillation were associated with 
better survival outcome.[1] Despite the reported decline in 
the mortality associated with cardiovascular diseases over 
the past three decades due to improvement in diagnosis and 
treatment, the case fatality rate of sudden cardiac arrest remains 
unchanged.[17] Although IHCA and OHCA are relatively 
common, only a few studies have focused on this issue. To 
the authors’ knowledge, there are no studies characterizing 
IHCA or OHCA in the third world and low‑income countries. 
Therefore, the main aim of the study reported here was to 
characterize the incidence and characteristics of patients and 
evaluate the risk factors associated with survival trend between 
IHCA and OHCA patients at a single university hospital in 
Northern Jordan. Our hypothesis is that survival trend is 
different between IHCA and OHCA.

Patients and Methods

The study area was Northern Jordan with an estimated 
population of approximately fifth of the country’s population 
where it includes urban, suburban, and rural areas. 
Well‑structured EMS system does not exist in Jordan. The 
Jordanian Civil Defense (JCD) is a governmental agency that 
takes the responsibilities of transporting emergency cases to 
nearby hospitals.

This was a retrospective study that only included patients 
from Northern Jordan who had either IHCA or OHCA that 
received CPR. Data were extracted from the medical records 
of patients that met the inclusion and exclusion criteria who 
were admitted to various departments at the King Abdullah 
University Hospital including the emergency department (ED), 
the Intensive Care Unit, and the coronary care unit. Data were 
collected during the period January 2014 through January 2015. 
Patients were included in the study only if they had a cardiac 
arrest and were older than 18 years of age. Pregnant woman 
and patients with preliminary traumatic etiology as a cause of 
the arrest were excluded from the study.

Data collected included the following: age, sex, duration of 
the CPR, smoking status, diabetes mellitus status, hypertension 
status, asthma, chronic obstructive pulmonary disease (COPD), 
chronic heart failure, cancer, and coronary artery disease. 
Patients who experienced OHCA and presented to the ED had 
more data documented including time of arrest, time of starting 
CPR, method of transport to the hospital, and initial rhythm 
on arrival at the hospital. The outcome variable was surviving 
to discharge from the hospital. Etiology was reported when 
available. Patients that had cardiac arrests and CPR outside the 

hospital were categorized as OHCA whereas patients who had 
cardiac arrests and CPR at hospital were categorized as IHCA.

Statistical analysis
All statistical analyses were performed using the statistical 
software package SPSS (version 19.0, SPSS Inc., Chicago, 
IL, USA). Data were reported as mean ± standard deviations 
for quantitative variables or as frequencies (%) for categorical 
variables. Associations between past medical history and type 
of arrest or outcome variable (survival) were initially screened 
in a univariable analysis using Pearson’s Chi‑square test. Only 
significant variables and variables with no collinearity (r < 0.50) 
were considered for the final multivariable logistic regression. 
A univariate logistic regression was used to determine the odds 
ratio (OR) of survival by age, gender, location, past medical 
history, and response time. A multivariate logistic regression 
was used to model survival and potential predictors of outcome 
variable. Differences in patients’ characteristics with regard to 
CPR interventions were analyzed using Student’s independent 
t‑test or Mann–Whitney U test  for quantitative and categorical 
variables, respectively. Analysis was considered significant if 
P ≤ 0.05.

results

Table 1 summarizes patients’ characteristics and past medical 
history. Overall, a total of 79 OHCA and 257 IHCA (76.2%) 
met the study criteria and were included in the study. Majority 
of the study population were males (n = 196; 58.3%). 
Age‑stratified incidence rate of cardiac arrests was 3.36% 
for patients younger than 20‑year‑old, 7.03% for ages 
20–39, 26.6% for ages 40–60, 47.40% for ages 61–80, and 
14.67% for patients older than 80 years. While most patients 
(n = 222, 66.8%) were nonsmokers, a significantly higher 
proportion of patients who experienced a cardiac arrest outside 
of hospital were smokers compared to those who experienced 
a cardiac arrest as an inpatient. The majority of patients 
had at least one reported comorbidity (68.5%, n = 230). Of 
these, 76 (29.0%) had one comorbidity, 109 (47.4%) had 
two comorbidities, 42 (18.3%) had three comorbidities, and 
3 (1.3%) had four comorbidities. Hypertension was the most 
common comorbidity reported in this study affecting 43.75% 
of all participants and was more significantly reported in IHCA 
than OHCA. Although there was no significant difference in 
the proportion of IHCA and OHCA with regard to the status 
of diabetes mellitus, the proportion of IHCA patients with 
diabetes mellitus (74.45%) were substantially higher when 
compared with OHCA patients.

Tables 2 and 3 summarize the relationship of resuscitation 
with the outcome for both IHCA and OHCA. Analysis 
revealed a significant difference in the survival rate if CPR 
was performed before arriving at hospital. The survival rate 
for OHCA patients was 2.97% whereas the survival rate for 
OHCA patients where CPR was performed by the Jordanian 
Civil Defense (JCD) before arriving to the hospital was 4.3%. 
In contrast, the survival rate for IHCA was 14.88%. In here, 
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most of the OHCA occurred at home (84.8%), and most of 
the patients were brought to ED by family members (90.7%) 
where only 5.1% were discharged to home whereas 7.8% of the 
patients brought by the JCD were discharged to home. In this 
study, only 22% of the OHCA patients had CPR performed. 
Reasons for not performing the CPR were mostly related to 
lack of knowledge and skills of the bystanders.

Overall, patients were most commonly given compression and 
ventilation and intubated (99.1%). None of the IHCA patients 
were given compression only or ventilation only, whereas two 
OHCA patients were given each of these treatments. Notably, 
while 30.4% of OHCA patients were given defibrillation, none 
of the IHCA patients received this intervention (P < 0.001). 
The type of the rhythm in the IHCA group was nonshockable.

Table 2: Information of patients presenting as out‑of‑hospital cardiac arrests

Parameter Description Unsuccessful CPR Successful CPR Chi‑square test P
Location of arrest Total 67 10

Home 56 (84.8) 10 (15.2) 1.85 0.39
Public place 9 (100) 0
Others 2 (100) 0

Time of arrest till CPR (min) 19.39±7.41 11.10±10.16 0.06
Transportation Family 39 (90.7) 4 (9.3) 1.45 0.48

First responders 27 (81.8) 6 (18.2)
Others 1 (100) 0

Attempt to perform CPR No 50 (92.6) 4 (7.4) 4.98 0.026
Before reaching ER Yes 17 (73.9) 6 (26.1)
Reasons not doing CPR Not indicated 1 17.80 0.000

Lack of knowledge 39 19.70
Lack of skills 3
Long transportation 7

CPR duration (min) 15.14±7.38 9.50±5.21 0.023
CPR: Cardiopulmonary resuscitation; ER: Emergency room

Table 1: Description of patients’ demographics and the past medical history for out‑of‑hospital cardiac arrest and 
in‑hospital cardiac arrest collectively

Parameter Description OHCA IHCA Pearson χ2 P
n Frequency 79 257
Gender Female 28 112 1.64 0.24

Male 51 145
Missing 1 0

Age (years) Mean±SD 59.50±19.02 63.36±18.63 0.11
<20 5 9
20‑39 7 16
40‑60 21 66
61‑80 36 119
>80 8 40
Missing 3 7

Past medical history
Smoking status No 36 186 18.30 0.000

Yes 41 69
Diabetes mellitus No 45 165 0.79 0.43

Yes 35 102
Hypertension No 29 144 7.69 0.007

Yes 51 123
CHF No 57 236 13.76 0.001

Yes 23 31
Cancer No 63 223 0.96 0.32

Yes 17 44
COPD No 75 260 2.42 0.16

Yes 5 7
OHCA: Out‑of‑hospital cardiac arrest; IHCA: In‑hospital cardiac arrest; CHF: Congestive heart failure; COPD: Chronic obstructive pulmonary disease; 
SD: Standard deviation
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Table 4 summarizes the relationship between patient 
demographics and CPR outcome. The analysis revealed 
that there was no significant relationship between patient 
age, gender, status of smoking, presence of hypertension, 
cancer status, COPD status, diabetes mellitus (P = 0.08), and 
congestive heart failure (CHF) (P = 0.06) with the outcome 
of CPR. However, diabetes mellitus was significantly 
associated with the outcome for IHCA (OR = 1.9; confidence 
interval: 1.16, 3.24). In contrast, hypertension was significantly 
associated with the outcome of OHCA patients.

In the study reported here, diagnostic information on the 
etiology of cardiac arrest was available for only five of 
the OHCA patients and fifty of the IHCA patients. Of the 
OHCA patients that survived, three were diagnosed with 
ischemic heart disease (IHD), one patient was diagnosed with 
arrhythmia, and one patient was diagnosed with myocardial 
infarction (MI). One of the IHD patients was treated with 
a cardiac catheter whereas the remaining four received 
conservative medical intervention. All three IHD patients had 
stable neurological status postintervention. No information 
was available for the MI or the arrhythmia patient. Regarding 
the IHCA patients, a range of diagnoses was identified for the 
IHCA patients including ten patients with IHD, seven patients 
with CHF, four patients with a cerebral vascular accident, and 
12 patients with various types of cancer (including lung and 
pancreatic). The majority of patients (n = 32, 64.0%) received 

conservative medical treatment. Four IHD patients received 
cardiac catheters, whereas two received coronary artery bypass 
grafts. One patient with valvular heart disease received open 
heart surgery. The majority of patients had stable neurological 
status postintervention (n = 31, 62.0%), three were confused, 
and one was not conscious. No information was available for 
the remaining patients.

discussion

This study is considered the first study to characterize the 
incidence and survival trend following CPR for IHCA and 
OHCAs in Northern Jordan. As expected, it was found that 
the survival was significantly higher for patients experiencing 
IHCA when compared to those who experienced a cardiac 
arrest out‑of‑hospital. The majority of the OHCA patients 
did not receive CPR before hospital arrival. Cardiac arrest 
occurring outside of hospital was significantly associated with 
lower survival rates which suggest the urgent need for public 
education to improve knowledge and skills of bystander for 
prompt response to manage cardiac arrest cases. National 
educational programs to improve public awareness of CPR 
intervention are crucial to improve survival rates. Such public 
educational programs may have a huge impact in improving 
survival rates of OHCA patients. In addition, access to 
automated external defibrillators (AEDs) may further improve 
OHCA survival rates. In a study, survival after OHCA has 
increased in communities where public access defibrillation 
utilized.[18] In a study, the absolute survival associated with 
bystander CPR declined rapidly with time. Yet, bystander 
CPR while waiting for an ambulance was associated with a 
more than doubling of 30‑day survival even in case of long 
ambulance response time.[19]

In Jordan, EMS system does not exist as in many other 
low‑income third world countries. Prehospital care for cardiac 
arrest patients is largely relied on paramedics affiliated with 
department of the Jordanian Civil Defense (JCD). As our study 
revealed, majority of the OHCA did not receive the appropriate 
prehospital health care due mainly to lack of knowledge and 
skills of bystanders. Furthermore, prehospital care provided by 
the JCD is still underdeveloped and below acceptable standards. 
The prehospital care provided by the JCD is mainly and purely 
for transportation and not as well‑structured emergency care 
vehicle. Furthermore, one major issue that even more restricts 
the optimal role of the JCD is the underdeveloped nature of 
the country’s infrastructure in many parts of the country. For 
instance, most of the populated cities, with the exception of the 
capital city, still lack formal residential address and the JCD 
personnel mainly rely on description of bystanders of how 
to reach to the location of the arrested patient, usually, using 
governmental buildings or schools as landmarks, thus prolongs 
the time to provide prompt care for the arrested patients. 
Furthermore, many hospitals are only capable of providing 
essential diagnostic tests, and only a very few are able to do so at 
the point or time of presentation. This may explain the relatively 
higher survival rate for the IHCA. In the study reported here, the 

Table 3: Method of resuscitation and associated outcome 
for out‑of‑hospital cardiac arrest and in‑hospital cardiac 
arrest

Method of resuscitation OHCA (%) IHCA (%) P
Chest compression only

No 78 (97.5) ‑ 0.002
Yes 2 (2.5) 0

Ventilation only
No 78 (97.5) ‑ 0.01
Yes 2 (2.5) 0

Compression and ventilation
No 4 (5) ‑ 0.000
Yes 76 (95) 257 (100)

Defibrillation
No 56 (70) ‑ 0.000
Yes 24 (30) 0

Intubation
No 4 (5) ‑ 0.000
Yes 76 (95) 257 (100)

CPR medications
No 5 (6.3) ‑ 0.000
Yes 75 (93.7) 257 (100)

Outcome
Patient discharged 5 (6.3) 50 (14.8) 0.000
Successful for short time 5 (6.3) 47 (13.9)
Unsuccessful 70 (87.5) 160 (47.61)

The data are presented as frequencies (%). CPR: Cardiopulmonary 
resuscitation; OHCA: Out‑of‑hospital cardiac arrest; IHCA: In‑hospital 
cardiac arrest



Raffee, et al.: Comparing survival trend for in‑hospital compared to out‑of‑hospital cardiac arrest

Indian Journal of Critical Care Medicine ¦ Volume 21 ¦ Issue 7 ¦ July 2017440

Page no. 30

survival rate for IHCA patients was comparable with reported 
survival rates of many other international studies which may 
suggest that out university hospital performs in line with the 
international standards with respect to IHCA survival.

Previous studies have demonstrated that time to postarrest CPR 
is critical for survival. Studies have suggested that prompt 
initiation of CPR is associated with better survival rates.[20] A 
study has suggested that decreasing response time by even a 
few minutes could potentially lead significantly better survival 
rate.[19] In our study, we have found that longer time to starting 
CPR in OHCA patients was associated with lower survival 
rates. This finding again emphasizes on the urgent national 
need for training the public of how to recognize and initiate 
appropriate CPR for OHCA.

In our study, patient characteristics did not appear to affect 
survival outcomes for OHCA and IHCA patients, with no clear 
differences in survival in terms of age, gender, or underlying 
disease for either set of patients.

Limitation of the study reported here is few. This is a 
retrospective study where obtained data depend on many 
factors including comprehensive and accurate medical record 
keeping.

For the OHCA group, the number of survive‑to‑discharge 
patients was small, and therefore statistical comparisons should 

be interpreted with some caution. Furthermore, the findings 
only represent a single site study, and thus results may not be 
fully generalizable across the country, and therefore further 
multicenter study would examine whether there are variations 
across Jordan in both IHCA and OHCA survival rates.

conclusion

Our study suggests a number of key strategies that should 
be employed to improve cardiac arrest outcomes. Public 
educational programs are crucial, both to improve the public’s 
awareness of how to identify cardiac arrest and initiate 
successful CPR. In addition, the distribution of AED in 
public places, and training of both the general public and JCD 
personnel located in the vicinity should be considered. Further 
training of the JCD and regular training updates should also be 
developed, to ensure that the optimum intervention such as the 
use of defibrillation is applied, for all OHCA patients. Finally, 
methods to ensure timely initiation of CPR when a patient 
arrives in the ER following an OHCA should be incorporated 
into routine hospital practice. Together, these initiatives have the 
potential for a significant impact on the survival rate following 
cardiac arrest.
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Table 4: Relationship of patients’ characteristics, medical history, and outcome of cardiopulmonary resuscitation among 
out‑of‑hospital cardiac arrest and in‑hospital cardiac arrest

OHCA P IHCA P

Unsuccessful Successful Unsuccessful Successful
Age (years) 58.82±20.00 64.80±12.06 0.36 62.62±20.06 64.58±16.00 0.41
Gender

Female 21 6 0.08 66 46 0.20
Male 46 4 94 51

Smoking
No 28 6 0.25 115 71 0.36
Yes 37 4 45 24

Diabetes
No 36 6 0.49 107 49 0.08
Yes 31 4 54 48

Hypertension
No 26 1 0.07 88 47 0.20
Yes 41 9 73 50

CHF
No 45 9 0.13 146 81 0.06
Yes 22 1 15 16

Cancer
No 51 9 0.29 133 81 0.49
Yes 16 1 28 16

COPD
No 62 10 0.49 157 94 0.52
Yes 5 0 4 3

CPR duration (min) 15.14±7.738 9.50±5.21 0.00 14.36±4.79 8.20±9.50 0.00
Before reaching. CHF: Congestive heart failure; COPD: Chronic obstructive pulmonary disease; OHCA: Out‑of‑hospital cardiac arrest; IHCA: In‑hospital 
cardiac arrest; CPR: Cardiopulmonary resuscitation
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