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Abstract
Background. Cardiopulmonary resuscitation (CPR) is the most critical life-saving
measure, especially when performed immediately after cardiac arrest. This study
aimed to investigate the factors affecting the success of CPR in Maragheh city in
2023-2024.
Methods. This retrospective descriptive-analytical study was conducted on 300
CPR cases. Samples were randomly selected proportionally from each hospital.
Categorical data were described using frequency and percentage, and continuous
data were described using mean and standard deviation. Associations between
variables were assessed using Chi-square test, Fisher’s exact test, Mann—Whitney
U test, and logistic regression.
Results. The study population included 197 men (65.7%) and 103 women (34.3%)
with a mean age of 61.4+22.1 years. Return of spontaneous circulation (ROSC)
was achieved in 39 patients (13%). Based on the results of logistic regression
Heart arrest analysis, there was a statistically significant association between the duration of
Risk factors CPR and clinical outcomes. No significant association was observed between
CPR success and other demographic or clinical variables.
Conclusion. CPR outcomes are influenced by various factors. A significant
relationship was observed between CPR duration and its success, while other
demographic and clinical variables showed no significant association.
Practical Implications. Based on the findings of the study, implementing
structured timekeeping protocols to reduce CPR duration, developing rhythm-
specific response protocols with emphasis on shockable rhythms, and providing
specialized training for managing non-shockable rhythms (particularly asystole,
which accounted for 65.1% of cases) represent targeted strategies for improving
the success rate of CPR.
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Extended Abstract

Background

Cardiopulmonary arrest is the leading cause of
mortality worldwide, occurring in both predictable
in-hospital and unexpected out-of-hospital settings.
Projected to become the primary global cause of
death by 2030, its management requires immediate
intervention. Cardiopulmonary resuscitation (CPR)
comprises organized basic and advanced life
support measures to prevent death following cardiac
arrest. Successful resuscitation serves as a key
emergency department quality indicator, with
timely intervention significantly reducing mortality.
Globally, cardiovascular disease burden remains
substantial, with Iran experiencing particularly high
prevalence in the Middle East region. Rapid CPR
initiation is of great importance given that failure to
perform it or delaying it can result in irreversible
brain damage within the first 4 to 6 minutes, known
as the golden time. Multiple factors influence CPR
outcomes, including non-modifiable  patient
characteristics and modifiable factors like response
time, team expertise, and resource availability. This
study aimed to identify factors affecting the success
of CPR in Maragheh city during 2023-2024.

Methods

This retrospective descriptive-analytical study
was conducted over a two-month period (October-
November 2024) across 3 major teaching hospitals
in  Maragheh, Iran. The study population
encompassed all patients who had undergone
cardiopulmonary resuscitation during 2023. The
sample size was determined to be 353 cases using
the formula for descriptive studies, based on an
estimated CPR success rate of 36% from previous
studies, with a type | error of 0.05 and desired
precision of 0.05.

A proportional stratified random sampling
technique was employed, where the relative
contribution of each hospital to the total CPR cases
in Maragheh was calculated. The required sample
was distributed as follows: 63 cases from Shahid
Beheshti Hospital, 116 from Sina Hospital, and 174
from Amir al-Momenin Hospital. Patient codes

were extracted from the Hospital Information
System (HIS), and simple random sampling was
used to select specific cases from the list of each
hospital.

Data collection was performed using a
comprehensive 17-item checklist developed for this
study. The instrument covered demographic
information  (age and  gender), clinical
characteristics (underlying diseases, patient status at
admission, drug history, and drug allergies), arrest
details (cause of cardiac arrest and initial recorded
rhythm), and resuscitation parameters (venous
access, airway management method, team leader,
CPR location, number of resuscitation attempts,
work shift, pre-hospital BLS, arrest location, and
transport method). Researchers with official
authorization from the Education and Treatment
Department directly reviewed the selected medical
records in the medical records department to
complete the checklists.

Statistical analysis was conducted using SPSS
version 26.0. Quantitative variables were reported
as mean and standard deviation, while qualitative
variables were described using frequencies and
percentages. Normality of continuous variables (age
and CPR duration) was assessed using the
Kolmogorov-Smirnov test. Relationships between
continuous variables and CPR outcomes were
analyzed using the Mann-Whitney U test, while
associations between categorical variables and
resuscitation success were examined using Chi-
square and Fisher’s exact tests, with P<0.05
considered statistically significant.

Results

This study analyzed 300 cardiopulmonary
resuscitation (CPR) cases, including 197 men
(65.7%) and 103 women (34.3%), with a mean age
of 61.4+22.1 years. Cardiovascular diseases were
the most common comorbidity (20.3%), while other
conditions such as minor depression, dermatological
disorders, and prostatic enlargement were grouped
as “other” (29%) due to limited relevance to CPR
outcomes. Based on the results, 183 patients
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(61.0%) were in emergency condition, 75% had
documented medication history, and 2.3% reported
drug allergies. Moreover, cardiac etiologies
accounted for 22.0% of arrests, and asystole was the
most frequent initial rhythm (65.1%).

Overall, 39 patients (13.0%) achieved successful
resuscitation, with a mean age of 55 years versus 62
years for unsuccessful cases. The average duration
of successful CPR was 22 minutes versus 36
minutes for unsuccessful attempts. Mann-Whitney
U test confirmed a significant association between
CPR duration and outcome (P<0.0001), while
patient age was not a significant factor (P=0.1).
Chi-square and Fisher’s exact tests indicated a
significant relationship between initial cardiac
rhythm and outcome (P<0.0001), whereas other
gualitative  variables showed no statistical
significance. Logistic regression analysis further
identified CPR duration as the only independent
predictor of successful resuscitation among
variables, including initial rhythm, medication
history, drug allergies, and number of resuscitation
attempts.

The low success rate of prehospital resuscitation
was likely due to sub-optimal chest compressions
during transport, suggesting potential benefit from
automated compression devices in ambulances. The
impact of team leader specialty on CPR success is
complex. Teams follow standardized ACLS

protocols but operate under varying patient
conditions, which can be influenced by factors such
as hospital resources and transport logistics.
Therefore, team leader specialty alone cannot
independently predict CPR outcomes.

Conclusion

Based on the results of logistic regression
analysis, there was a significant association between
the duration of resuscitation and successful
outcomes. Preserving and saving patients’ lives is
the primary responsibility of healthcare centers and
medical staff, a duty that becomes particularly
critical in emergency situations, such as cardiac
arrest. The likelihood of successful resuscitation
depends on multiple factors, some of which are
modifiable, while others, including demographic
variables, location of cardiac arrest, mode of patient
transport, initial recorded rhythm, and cause of
arrest, are beyond the control of the resuscitation
team or hospital. In light of ongoing advancements
in medical science, emerging technologies, and new
pharmacological interventions, hospitals should
adhere to the latest clinical guidelines for patient
care, especially  during cardiopulmonary
resuscitation, to achieve optimal outcomes and
fulfill their ethical and legal responsibilities.
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