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Abstract
Background: Patients experiencing cardiac arrest outside medical facilities are at greater risk of death
and might have negative neurological outcomes. Cardiopulmonary resuscitation duration affects
neurological outcomes of such patients, which suggests that duration of CPR may be vital to patient
outcomes.

Objectives: The study aims to evaluate the impact of cardiopulmonary resuscitation duration on
neurological outcome of patients who have suffered out-of-hospital cardiac arrest.

Methods: Data were collected from emergency cases handled by a secondary hospital in industrial
Jubail, Saudi Arabia, between 2015 and 2020. There were 257 out-of-hospital cardiac arrest cases, 236 of
which resulted in death.

Results: Bivariate analysis showed no signi�cant association between cerebral performance category
(CPC) outcomes and duration of CPR, gender and cause of death whereas there is statistically signi�cant
between CPC and age. (p = 0.001). However, a good CPC outcome was reported with a (mean) limited
duration of 8.1 min of CPR; whereas, poor CPC outcomes were associated with prolonged periods of CPR,
13.2 min (mean). Similarly, youthfulness was associated with good CPC outcomes as revealed by the
mean age of 5.8 years, whereas a mean rank of 14.9 years was aligned with a poor CPC outcome.

Conclusion: Cardiopulmonary Resuscitation Duration out-of-hospital cardiac arrest does not signi�cantly
in�uence the patient neurological outcome in the current study hospital. Other variables may have a more
signi�cant effect.

Introduction
Out-of-hospital cardiac arrest (OHCA) is a major public health concern across the world. Statistics
demonstrate that an average of 330,000 people in the United States and 275,000 people in Europe
experience OHCAs every year (Kashiura et al., 2017). Moreover, the same statistics demonstrate that the
survival rates for OHCAs are low. Cardiac arrests occur when the heart has stopped pumping blood to the
body, accounting for many deaths across the world; most cardiac arrests happen outside hospital
facilities (Hayashi et al., 2020). According to Paratz et al. (2020), cardiac arrests account for 20% of all
Western deaths. Cardiac arrest is the result of a number of factors, and several scholars have attempted
to determine the relationship between various prehospital factors such as the �rst recorded rhythm, age,
and the survival rate after cardiac arrests. OHCAs affect society negatively and in a signi�cant way
(Shida et al., 2019). For instance, patients’ family members experience emotional burdens and the
medical staff suffers vital implications. To rescue a cardiac arrest patient, medical professionals perform
CPR, which includes rescue breathing such as mouth-to-mouth resuscitation and chest compressions
(Zhan et al., 2017).



Page 3/11

Patients experiencing cardiac arrest might have negative neurological outcomes. The outcomes of
cardiac arrest are mainly related to its effects on the neurological system. The neurological outcome can
be good or poor, depending on a variety of factors. Therefore, it is important to perform this assessment
in situations where CPR procedures have been administered. The cerebral performance category (CPC)
scale is tool for evaluation of neurological damage after cardiac arrest and describes patients mental
ability from CPC = 1 to CPC = 5.

A study by Akin et al. (2021) conducted on 25 patients indicated that 41% had good neurological
outcomes with a Cerebral Performance Category score of less than or equal to 2. The good outcomes
were related to high-quality care and recognition of the cardiac arrest within the shortest time possible.

Park et al. (2018) found that of 65 cardiac arrest patients investigated, only 24.6% had positive
neurological outcomes, whereas 75.4% had poor outcomes. Most poor prognoses are related to the
withdrawal of life-sustaining therapy after the cardiac arrest. Therefore, it is important to carry out a
neurological examination after cardiac arrest, including an examination of the different re�exes and
motor responses. This examination can prompt interventions that are important to prevent further
complications to the patient.

Duration plays a signi�cant and crucial role in the identi�cation of neurological outcomes after cardiac
arrest. Health care workers should record good or poor neurological outcomes after a patient’s cardiac
arrest. A study by Yukawa et al. (2017) indicated that patients had a good neurological outcome when
the CPR duration was between 40 min. It also is important to initiate CPR within 40 min of the onset of
cardiac arrest, either prehospital or in the hospital. With a shorter duration of CPR, the outcomes are
positive.

Neurological outcomes manifest differently among different age groups. Ichord et al. (2018) found that
pediatric patients who had experienced cardiac arrest showed mild impairments in their neurological
outcomes. Therefore, the neurological results can be positive in pediatric patients. Hirlekar et al. (2017)
found that neurological outcomes among the elderly progress with age. They examined people aged 70
years and over who had suffered a cardiac arrest. The results indicated that of those aged 70–79 years,
80–89 years, and 90 years, 92%, 93%, and 88%, respectively, had good neurological outcomes. These
results proved that the elderly can have good neurological outcomes.

Males and females experience different manifestations of cardiac arrest. Lei et al. (2020) carried out a
study to determine gender differences in neurological outcomes and found that females are more likely to
have favorable neurological outcomes than males. After an admission, the females received fewer
interventions such as coronary artery angiography and percutaneous coronary intervention, which are
important for cardiac arrest patients.

In cases of trauma, the outcomes can be a bit different. Brain injury is one of the traumas that can cause
cardiac arrest. According to Zhao et al. (2021), among 42 patients who had a traumatic cardiac arrest,
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eight survived until the time of discharge, and only seven survived with good neurological outcomes.
Therefore, it is important to resuscitate those with traumatic injuries because some have good outcomes.

Poor outcomes result from a lack of proper intervention and early detection of cardiac arrest. Death
results from too much trauma or the presence of medical conditions that complicate intervention (Oh et
al., 2017). Pediatric patients can be linked to poor outcomes because of their ongoing neurodevelopment,
which cardiac arrest can greatly affect. It causes most of their Cerebral Performance Category scores to
be 3–4.

The above mentioned literature provides evidence of the importance of understanding the overall effects
of CPR duration on neurological outcomes. Health care professionals have made attempts to terminate
CPR’s use to stop the effects that can arise from its administration. Nonetheless, various organizations
have argued that the procedure should not be discontinued entirely; instead, health care professionals
should be granted the right to weigh the bene�ts of its administration as part of the CPR protocol
(Kashiura et al., 2017). No study has been conducted in Industrial Jubail, Saudi Arabia, to determine the
impact of CPR duration on neurological outcomes of OHCA and the in�uencing factors. This study
sought to explore the relationship between CPR duration and the achievement of neurologically favorable
outcomes at a secondary hospital in Industrial Jubail.

Research Methodology

Research Design
This is a quantitative cross-sectional design to evaluate the impact of CPR duration on neurological
outcomes of Out of Hospital Cardiac Arrest (OHCA).

Study Setting
This research was carried out at a major hospital in Industrial Jubail, Eastern Saudi Arabia. The study
institution has eight ambulances and offers care for various groups of patients who are critically ill and
require comprehensive stabilization. About two to three prehospital cardiac arrest incidents occur each
month; the attending Emergency Medical Service (EMS) specialist will request assistance and initiate
efforts aimed at resuscitating the patient in collaboration with other members of the team. According to
AHA guidelines, when providing CPR, the EMS specialist in charge is required to �ll out a CPR form and
ensure that it is duly completed after the event.

Study Participants
This study included only the patients’ OHCA data, which was extracted from a hospital database. Both
pediatric and adult patients of both genders were included.
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Variables
The dependent variables assessed in this study included patients’ neurological outcomes, which were
measured using the Cerebral Performance Category (CPC) scale (Edgren et al., 1994). The outcome
variable was categorized according to either good or poor neurological outcomes based on previous
studies (Xue et al. 2013).

The independent variables assessed in this study included patients’ gender, age, and the duration of CPR
measured in minutes until the return of spontaneous circulation was achieved in prehospital settings or
after hospital admission.

Data Collection
The hospital’s electronic medical database was utilized retrospectively to collect the participating
patients’ data; this was important because it provided easy access to important demographic data and
patient outcome information. The cardiac arrest cases sampled in this study were reported between 2015
and 2020.

Instruments
The cerebral performance category (CPC) scale was used to assess neurological outcomes from
resuscitation attempts at hospital discharge. According to numerous studies (Edgren et al., 1994), a CPC
score of 1 or 2 shows a good neurological outcome (favorable outcome), whereas a score of 3, 4, or 5
shows a poor neurological outcome (unfavorable outcome, often severe neurological outcome, or death).

Procedure and Timeline
The cerebral performance category (CPC) assessment of patients’ neurological outcomes was done at
hospital discharge. Data were gathered during a 2-month period between January and February 2021.

Ethics and Limitations
Ethical approval was obtained from the Institutional Review Board at Imam Abdulrahman Bin Faisal
University, Dammam, Saudi Arabia (IRB-PGS-2021-03-048) and the Institutional Review Board at Royal
Commission Hospital, Industrial Jubail, Saudi Arabia (IRB-RCH-013). The medical chart research was
carried out con�dentially without the exposure of any of the participants’ personal information.

Analysis

https://www-sciencedirect-com.library.iau.edu.sa/topics/medicine-and-dentistry/return-of-spontaneous-circulation
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To determine and illustrate a descriptive summary of the �ndings, means and standard deviations were
calculated for continuous variables, Counts and frequencies were used for categorical variables.
Additionally, bivariate analysis was carried out to evaluate the association between the cerebral
performance category (CPC) results indicating neurological outcomes and patient’s ender using χ2 test,
and between the effect of CPR duration and the patients age on the neurological outcome were assessed
using Mann-Whitney U test. IBM SPSS Statistics (Version 25) (IBM Corp, 2017) was utilized to carry out
the analysis.

Results
Of the 257 patients included in this study, 184 (71.6%) were males and 73 (28.4%) were females. The
mean and standard deviation of the patients’ ages were 48.4 ± 23.2 years (age range: 7–94 years). The
overall mean and standard deviation of the duration of CPR was found to be 29.3 ± 9 min (with an actual
range of 9–60 min). Almost half of the patients in the study had an OHCA because of a medical
condition (n = 144, 56%), while the rest was caused by Trauma (n = 113, 44%). The patients’
characteristics are summarized in Table 1.

Table 1
–Demographic Characteristics of Study Participants

Variable Frequency (%)

n = 257

Gender

Male

Female

184 (72)

73 (28)

Cause of OHCA

Medical

Trauma

144 (56)

113 (44)

Age (years) 48.4 ± 23.2 (range: 7–94)

Duration of CPR (minutes) 29.3 ± 9 (range: 9–60)
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Table 2

– Association Between Demographic Factors, Cause of Death, and Duration of CPR With CPC

  CPC* Outcome χ2 (P-value)

Good Poor

  n (%)
 

n (%)
 

 

Gender

Female

Male

 
3 (50%)

6 (40%)

 
3 (50%)

9 (60%)

 .175 (.676)

Cause of death

Medical

Trauma

2 (22.2%)

7 (58.3%)

7 (77.8%)

5 (41.7%)

2.738 (0.098)

  Mean Rank Mean Rank Mann-Whitney U test (P-Value)

Duration of CPR (minutes) 8.1 13.2 27.500 (0.059)

Age (years) 5.8 14.9 7.000 (0.001)

*CPC = Cerebral Performance Category scale

Half of the female survivors had good cerebral performance category (CPC) outcome (n = 2, 50%), while
only 41% of males survivors (n = 7) had good outcome. Nevertheless, there was no statistically signi�cant
difference in cerebral performance category (CPC) outcomes between gender groups (p = 0.748).

In addition, the assessment was done on the cause of the OHCA, i.e., either medical or traumatic causes.
The cerebral performance category (CPC) outcomes in patients who developed an OHCA due to medical
causes showed that two (22.2%) individuals had good CPC outcomes and seven (77.8%) recorded poor
CPC outcomes. The CPC outcomes were a bit better in patients who developed OHCA due to traumatic
causes, more than half had good CPC outcomes (n = 7, 58.3%). However, there was no statistically
signi�cant difference in CPC outcomes between the two causes of OHCA (medical or trauma; p = 0.098).

Regarding the duration of CPR in minutes, a good CPC outcome was reported with a (mean) limited
duration of 8.1 min of CPR; whereas, poor CPC outcomes were associated with prolonged periods of CPR,
13.2 min (mean). Similarly, youthfulness was associated with good CPC outcomes as revealed by the
mean age of 5.8 years, whereas a mean rank of 14.9 years was aligned with a poor CPC outcome; this
difference between age groups was statistically signi�cant (p = 0.001).

Discussion
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Because cardiac arrest continues to cause a signi�cant number of deaths in Saudi Arabia, it is important
to investigate the effectiveness of CPR procedures in saving the lives of affected individuals. To achieve
that goal, this study on the effects of CPR duration on neurological outcomes, together with the existing
literature, offers insights concerning the termination of the medical procedure. This study aimed to
investigate the impact of CPR duration on neurological outcomes to demonstrate those outcomes in
cardiac arrest patients. This was achieved through the utilization of a qualitative cross-sectional design
to assess the impact of CPR duration on neurological outcomes.

The dependent variables in the study included good or poor neurological outcomes that were assessed
against independent variables such as age, sex, and duration of CPR.

This study inferred that shorter CPR durations led to favorable neurological outcomes and survival and
study reported a strong association between CPC scores and rapid recovery trends. A good outcome was
reported with a limited duration of 8.1 min of CPR administration, whereas poor CPC outcomes were
associated with prolonged periods of CPR with an average of 13.2 min. These results correspond with
those from a study by Xue et al. (2013), who established that shorter CPR durations result in higher
chances of survival compared to increased CPR durations. This is also in agreement with a study by
Scott et al. (2015), who established that individuals who were exposed to shorter CPR durations had
higher chances of recovering from cardiac arrest than those exposed to prolonged CPR. Moreover, CPC
outcomes in the patients who succumbed to medical issues revealed that 22% of the sample had good
CPC outcomes and 78% recorded poor CPC outcomes. In harmony with the �ndings of Scott et al., good
CPC outcomes resulted in faster recovery among cardiac arrest patients.

Findings from the research also demonstrated the relationship between the independent variables in this
study and CPR outcomes. An in�uential factor in the recovery trend, age differences among subjects were
translated in the results. According to the �ndings, youthfulness is associated with good CPC outcomes
and a mean rank of 5.8 years, whereas a mean rank of 14.9 years was aligned with poor CPC outcomes
among test subjects. This study also concluded that other underlying medical conditions limited recovery
trends in older patients. This was in line with the �ndings of Goto et al. (2018). According to Cheema et
al. (2019), patients with numerous comorbidities have lower chances of recovering after CPR
administration. In addition to age and underlying medical conditions, this study demonstrated a
signi�cant difference in recovery rates between male and female patients. Outcomes in patients who
survived after CPR administration showed that 50% of the women who recovered had good CPC
outcomes. However, 58.8% of the men with poor CPC outcomes survived, and only 41.2% of the men with
good CPC outcomes survived. These results align with the �ndings of Morrison et al. (2016), who
reported signi�cant differences in recovery trends between male and female patients. This study has also
demonstrated such signi�cant differences.

Conclusion
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This study indicates that shorter CPR durations lead to favorable neurological outcomes and survival
among cardiac arrest patients. Survival among such patients is signi�cantly affected by preexisting
medical conditions (Matos et al., 2013). However, favorable neurological outcomes and recovery rates
were observed to be signi�cantly in�uenced by intervention strategies adopted by clinicians. This study,
therefore, recommends the adoption of intervention strategies that not only help cardiac arrest patients
overcome underlying medical conditions but also bring about favorable neurological outcomes and
survival. Moreover, this study concluded that patients’ demographic data, such as gender and age,
signi�cantly in�uence outcomes in cardiac arrest patients. This study recommends the adoption of
differentiated intervention strategies for cardiac arrest patients to enhance clinicians’ capacities to
address speci�c medical needs that may in�uence neurological outcomes in individual patients.

This study also suggests that the effects of extended CPR administration are exacerbated in elderly
patients. Older people are predisposed to multiple health care needs that increase their vulnerability to
cardiac arrest (Al-Mulhim et al., 2019). Longer CPR durations among such patients lower their chances of
survival from cardiac arrest. Because CPR largely contributes to OHCA treatment and the return of
spontaneous circulation, this study recommends a keen analysis of CPR duration by medical
practitioners to avoid complications, particularly in elderly patients. Moreover, health organizations ought
to teach CPR administration and the average bene�cial duration to members of the public to inform them
of the best out-of-hospital intervention strategies for individuals suffering from cardiac arrest.

There is a need for further investigation into other factors. First, multifactorial traits such as underlying
health conditions were not considered in this research. It was assumed that OHCA patients had received
advanced life support according to CPR guidelines. Second, the possibility of uncontrolled confounders
cannot be ruled out because of the nature of the participants. For instance, data on various factors such
as the location where the OHCA occurred and preexisting comorbidities as well as the quality of the �rst
CPR administered were not considered in this study. It is evident that the quality of the �rst CPR
administered has a substantial impact on the patient’s recovery.

Abbreviations
CPC = Cerebral Performance Category
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