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Abstract
Objective: Cardiopulmonary resuscitation (CPR) has been known in its present form
since 1960. Different studies have reported variable outcomes among different countries.
Therefore, the purpose of this study was to assess the rate of CPR success and the survival rate
in managing cardiac arrest among patients in an educational medical center.
Methods: This cross-sectional study was performed at Imam Hosein hospital, Tehran, Iran. All
patients, admitted to the emergency department with cardiac arrest between March 2007
and January 2008 were included. We used a formerly designed registration form and hospital
documentation to retrieve the data of included patients. The main outcomes were the rate of
CPR success and the survival rate of these patients.
Results: Totally 855 patients were included, from which 510 (59.64%) were males. The mean
age of included patients was 63 ± 17.6. The CPR process was successful among 364 (42.58%)
patients. A total number of 101 (11.82%) patients were discharged from the hospital. Different
factors as the cause of cardiac arrest and past medical problems affected the probability of
CPR success and the survival of patients with cardiac arrest.
Conclusion: Survival rate at hospital discharge was less than one-third of patients and
nearly half of the patients received successful CPR. More intensive care unit (ICU) facilities
and educational interventions for the emergency staff and the community can enhance the
survival of cardiac arrest patients in our health system.
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Introduction
Cardiac arrest is a fatal event that may occur in adults
due to different arrhythmias such as pulseless ventricular tachycardia (VT), pulseless electrical activity (PEA),
ventricular fibrillation, or cardiac asystole (1-3). Even
though the use of closed chest cardiopulmonary resuscitation (CPR), first described in 1960, has widely expanded,
survival following a cardiac arrest is usually poor (4, 5).
Recently, several researches have focused on identifying the factors that impact the patients’ probabilities of
responding to CPR (6). Some of them compared different survival rates during different timeframes of the day
and different days of the week, short-term and long-term
prognosis after in-hospital CPR based on patients’ age,
survival following witnessed and unwitnessed arrest, or
type of arrest (7-9). On the other hand, different studies
conducted in this field showed that accurate resuscitation
rates based on different factors are not the same among
different centers. Such data can be used to improve the
education level of hospital staff, considering better training program, improvement of care delivery processes, and
proper equipment decisions (8, 9). Different survival rates
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at hospital discharge have been reported in different studies conducted in different countries (10-14). The purpose
of this study was to assess the rate of CPR success and the
survival rate in managing cardiac arrest among patients in
an educational medical center.
Methods
This cross-sectional study was carried out between March
2007 and January 2008 at the emergency department of
Imam Hussein hospital, Tehran, Iran. The study population was selected using the census method. All patients
who were brought to emergency department due to cardiac arrest or arrested in the hospital and finally received
CPR were included. Patients brought to the emergency
department who were nearly dead, so they did not receive
CPR and also patients who experienced respiratory arrest
without cardiac arrest, were excluded from the study.
A formerly designed data registration form was used to
collect the information related to each patient. It included
questions about CPR outcome, final status of the patient,
duration of CPR, patients’ cardiac rhythm before arrest,
patients’ previous medical problems, and whether or not
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there was a witness arrest. Age, sex, cigarette smoking,
drug abuse and alcohol drinking, place and cause of cardiac arrest, were also investigated. Hospital documentation
at the emergency ward was used to gather the information
needed for each patient. CPR outcome was considered to
be successful only if the patient had spontaneous breathing and detectable pulse rate. In order to be sure about
their final status, patients were followed to the end of their
hospital stay.
All statistical analysis was performed using SPSS software
version 11. Descriptive statistical analysis was done for
all demographic characteristics, patients’ variables and
outcomes. Fisher exact test and chi-square test were used
to compare differences between groups of patients with
successful or unsuccessful CPR and between the patients
who survived until hospital discharge or expired during
hospital stay. Survival rate was calculated as the number of
patients surviving at the time of hospital discharge divided
by the total population who received CPR.
Results
Totally 855 patients were included, from which 510
(59.64%) cases were males. The mean age was 63 ± 17.61.
Different variables related to CPR outcome were investigated and the results were as follows:
The CPR process was successful among 364 (42.58%) patients while it was considered to be unsuccessful among
the remaining 491 (57.42%). A total number of 101
(11.82%) patients were discharged from the hospital (survival rate at hospital discharge), including both with and
without neurologic deficit. Among patients who were survived following CPR until hospital discharge, 81 patients
(22.25%) were discharged without neurologic deficits
while 20 (5.5%) had neurologic deficit at the time of discharge. The remaining 263 (72.25%) patients, despite having a successful CPR, expired before hospital discharge.
The mean age among patients receiving successful CPR
was 60.5 ± 11.4 years while this was 65.11 ± 13.7 years
among those receiving unsuccessful CPR. Considering 63
year as the mean age of patients, 33 (6.63%) of patients
discharged from hospital were older than 63 year comparing to 68 (18.99%) of patients younger than 63 year
(P = 0.016).
A total number of 225 (44.11%) male patients as compared
to 139 (40.28%) female patients were considered to have a
successful CPR (P = 0.063). The number of female patients
who were discharged alive was 40 (11.59%) cases while
this was 61 (11.96%) cases among male patients (P = 0.10).
Duration of CPR: The mean time for CPR process was
16.06 (SD = 0.999) minutes among the patients considered
to have a successful CPR and 43.48 (SD = 15.75) minutes
among the others receiving unsuccessful CPR process.
Among the patients who were discharged from the hospital, this time was statistically lower compared to those
who expired before hospital discharge (mean = 12.8 minutes, SD = 6.8, P = 0.040)
Time of receiving CPR: The number of delivered CPR
procedures and its success rate were variable at different

hours of the day as illustrated in Figure 1.
Place of cardiac arrest: The site of cardiac arrest occurrence varied among the included patients between emergency department, patients’ residents, public places or
nursing homes. Further details regarding the frequency of
cardiac arrest in different sites and their correlation with
the rate of successful CPR procedures to unsuccessful
ones are illustrated in Figure 2.
Data analysis showed that the rate of CPR success and survival rate at hospital discharge were statistically higher for
in-hospital cardiac arrest compared to arrest occurring in
other places (P = 0.047 and P = 0.012, respectively).
Witnessing cardiac arrest: Some cardiac arrest events were
witnessed by either the family, emergency staff members
or strangers, while others were not. Different CPR outcomes were correlated with the existence and type of the
witness as illustrated in Table 1.
Causes of cardiac arrest: The rate of CPR success varied among the patients with different underlying causes
of cardiac arrest. The least success rates were reported
among the patients whose cardiac arrest followed sepsis
or unknown causes. Further details about the frequency of
different causes and their relation to CPR success rate are
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Figure 1. The number of successful and unsuccessful CPR regarding
different hours of day.
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Figure 2. The number of successful and unsuccessful CPR regarding
place of cardiac arrest.
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Table 1. Different CPR outcomes regarding witnessed or unwitnessed cardiac arrest
Family
Staff of emergency ward
Strangers
No witness

Total frequency (%)
154 (18.01)
641 (74.97)
37 (4.32)
23 (2.69)

Successful CPR (%)
61 (39.61)
291 (45.39)
6 (16.21)
5 (21.73)

Unsuccessful CPR (%)
93 (60.39)
350 (54.61)
31 (83.79)
18 (28.27)

Abbreviation: CPR, cardiopulmonary resuscitation.
Table 2. Different Medical problems among patients and different CPR outcome in each one
Total frequency (%)
Successful CPR (%)
Unsuccessful CPR (%)
Hypertension
235 (28.17)
93 (39.57)
142 (60.43)
History of MI
67 (8.03)
20 (29.5)
47 (70.5)
History of IHD
311 (37.29)
141 (45.67)
170 (45.33)
Pacemaker
12 (1.43)
6 (50)
6 (50)
History of valvular heart disease
9 (1.08)
2 (29.22)
7 (70.78)
History of DM
137 (16.42)
41 (29.92)
96 (83.48)
History of CVA
88 (10.5)
67 (76.14)
21 (23.86)
Renal disease
35 (4.19)
25 (71.42)
10 (28.58)
Asthma and/or COPD
72 (8.63)
39 (54.16)
33 (45.84)
History of Liver disease
10 (1.02)
2 (20)
8 (80)
Cancer
31 (3.71)
7 (22.58)
24 (77.42)
AIDS
3 (0.35)
0 (0.0)
100%
Abbreviations: IHD, ischemic heart disease; CVA, cerebral vascular attack; DM, diabetes mellitus; COPD, chronic obstructive pulmonary disease;
MI, myocardial infarction; CPR, cardiopulmonary resuscitation.

illustrated in Figure 3.
Past medical problems: Included patients had different
previous medical problems and the rate of CPR success
differed in correlation to them as illustrated in Table 2.
Prior cardiac rhythm: Different cardiac rhythms were detected prior to receiving CPR including asystole (720 patients, 84.21%), VF (48 patients, 5.6%), VT (39 patients,
4.43%), PEA (29 patients, 3.47%) and bradycardia (18 patients, 2.15%). Rates of successful CPR was 308 (42.77%),
31 (67.39%), 28 (75.63%), 19 (65.51%) and 11 (61.11%)
respectively. Chi-square analysis showed no statistically
significant correlation between the type of prior cardiac
rhythm and CPR success rate or survival rate at hospital
discharge (P = 0.10 and P = 0.14, respectively)
Patients’ habits in relation to CPR outcome: Our sample included 139 patients (16.66%) who were cigarette
smokers, among those 49 (35.25%) received successful
CPR. Another 71 patients (8.51%) were addicted and 28
(39.43%) of them received successful CPR. Within the
included patients, 9 (1.08%) had drunk alcohol recently,
among those 3 (33.33%) received successful CPR.
Discussion
In our study nearly half of the patients received successful
CPR, among those the survival rate at the time of hospital
discharge was less than one-third of them.
Furthermore, our study showed that factors including age
under 63 years, cardiac arrest occurrence at the emergency department and duration of CPR less than 12.8 minutes
were associated with a higher rate of survival at hospital
discharge. The only factor which was associated with a
higher rate of successful CPR was cardiac arrest occurring
at the emergency department. Neither the sex, nor the car24
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Figure 3. The number of successful and unsuccessful CPR considering
different causes of cardiac arrest.

diac rhythm prior to CPR had any effect on the outcome
of CPR or survival rate at hospital discharge.
When compared to other international studies, a study
conducted in the United States from 1992 to 2005, findings indicated that the survival rate at discharge was 18.3%
in US hospitals during that time period (13). Similarly, in
a descriptive study conducted between 2003 and 2006 in
Spain, survival at hospital discharge was reported to be
20% (10). Another retrospective study done on 383 patients between 1998 and 2003 in Pakistan, showed that
survival at hospital discharge was 19% (11). Moreover, another study conducted in a developing country between
2003 and 2006 showed that only 7.4% of patients survived
at discharge (14). Compared to this study, a former prospective study conducted on 206 patients during the year
of 2002 in Kashan, Iran, reported a survival rate of 5.3% at
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hospital discharge (12). In comparison to all of these findings, our study seems to have an acceptable survival rate
among developing countries. Despite being lower than
those in developed countries, it seems that the survival
rate has increased in Iran over the past 6 years.
Implications for practice
Despite the successful CPR procedure in nearly half of
the patients, only 11.82% of them survived at hospital
discharge. Considering that most patients who receive a
successful CPR procedure need to be admitted to an ICU,
this finding can be attributed to inadequate ICU care
in our hospital or insufficient involvement of different
health services. In other words, it can be concluded that
the resuscitation process in our country needs to be more
specialized and further attempts should be conducted to
improve it. This improvement should focus both on developing hospital facilities and augmenting the educational process related to emergency conditions. Facilities
like more ICU beds and developing specialized rooms for
shock management in hospitals can be highly effective in
managing patients after CPR. Moreover, since different
factors including the knowledge about emergency conditions can influence the survival rate, developing educational programs, not only for hospital staffs but also for
the community would lead to better management of these
conditions.
Strengths and Limitations
Our study was conducted in one of the largest university
hospitals in Tehran. This can serve as a strength point or
a limitation to our findings. The emergency ward in this
hospital is supported by specialists of emergency medicine, so the findings may differ from those hospitals with
no specialists in this field. On the other hand, this hospital is one of the referral hospitals for emergency conditions, so different patients with different characteristics
were included in our study. Although the large number of
patients included in this study would serve as a strength
point, involving just one hospital for sampling can be considered as a limitation to our study.
Conclusion
Survival rate at hospital discharge was less than one-third
of patients and nearly half of the patients received successful CPR. More ICU facilities and educational interventions
for the emergency staff and the community can enhance
the survival of cardiac arrest patients in our health system.
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