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Purpose: The quality of resuscitation for out hospital cardiac arrest (OHCA) during the 
COVID-19 era could be affected. We aim to describe prehospital healthcare providers’ 
resuscitative efforts for OHCA cases and their definitive outcomes.
Patients and Methods: This retrospective cross-sectional study included all OHCA cases 
between April and June 2021 across all regions in the Kingdom of Saudi Arabia (KSA). 
Demographic variables, response times, CPR providers, initial rhythm, use of AED/ 
Defibrillator, medical interventions, ROSC data, and dispatch codes were extracted from 
a central electronic platform.
Results: A total of 1307 OHCA cases were included in this study, males constituted 65% 
and 42% were ≥65 years. Although the median response time to initiate CPR was 13 
min, 11% of OHCA cases had a response time between 0 and 6 min. About 75% of CPR 
was provided on scene by BLS units, 78% of OHCA cases had asystole as their initial 
rhythm, an AED/Defibrillator was used more than 90% of the time for pulseless VT/VF 
rhythm, and ROSC was achieved in 8% of OHCA patients.
Conclusion: During the COVID-19 pandemic, maintaining resuscitative efforts for OHCA 
continues in KSA. Closing knowledge gaps in the community and a better description of 
OHCA for the dispatcher could guide dispatch-assisted CPR and minimize OHCA response 
times.
Keywords: out of hospital cardiac arrest, CPR, ROSC, coronavirus disease, COVID-19

Introduction
In light of the Coronavirus Disease 2019 (COVID-19) pandemic, efforts to maintain 
essential healthcare services are been pursued globally.1 Priorities vary from one 
health system to another but all share the importance of resuscitations services for 
cardiac arrest cases. The challenge would go further to provide these kinds of 
services in the out of hospital settings. Interconnected communities, emergency 
medical services, and hospitals play a key role in the survival of the out of hospital 
cardiac arrest (OHCA). The use of an Automated External Defibrillator (AED) by 
a first responder on time and before the arrival of EMS providers on the scene, 
shorter response times intervals, and better quality of CPR is associated with 
improved outcomes.2 Recent data confirmed the importance of achieving ROSC 
in the field to predict survival for OHCA cases.3 On the other hand, the uncertainty 
of COVID-19 transmission for rescuers and EMS providers during resuscitative 
activities such as chest compression and the use of defibrillator could affect the 
quality and eventually the patient’s survival rates.4 In the region, studying the 
burden of OHCA and its associated demographic characteristics will guide 
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resuscitative strategies and minimize mortality rates.5 To 
curb the incidence of OHCA there is an urgent need to 
increase the public’s exposure to basic life support educa-
tional programs and adapt targeted awareness campaigns.6

In this study, we aim to describe prehospital healthcare 
providers’ resuscitative efforts for OHCA cases including 
demographic characteristics, response time to initiate CPR, 
interventions, and definitive outcomes in the Kingdom of 
Saudi Arabia (KSA) during the COVID-19 era.

Materials and Methods
Study Design and Setting
This retrospective cross-sectional study included 1307 
patients with OHCA, between April and June 2021 across 
all regions in KSA. All OHCA cases were included and 
there were no exclusion criteria.

Data Collection
OHCA demographic variables, response times, CPR pro-
viders, initial rhythm, use of AED/Defibrillator, airway 
interventions, vascular access, use of epinephrine, ROSC 
data, and dispatch codes were extracted from a central 
electronic platform of the Saudi Red Crescent Authority 
(SRCA) by two trained healthcare providers and filled into 
a separate excel sheet. Any discrepancies were modified 
by a third reviewer. Throughout the study, data privacy 
was maintained by restricted system access through unique 
passwords granted for data collectors after signing non- 
disclosure agreement forms.

Study Variables
OHCA was defined as any cardiopulmonary arrest with the 
cessation of cardiac mechanical activity that occurs out-
side of the hospital setting and is confirmed by the absence 
of signs of circulation.7 Ages were categories based on 
Index Mundi Classifications (in years): 0–14, 15–24, 25– 
54, 55–64, and ≥65.8 Basic Life Support (BLS) Provider is 
a healthcare provider with a Basic Emergency Medical 
Technician Certificate and limited privileges: basic airway 
interventions (nasopharyngeal airway, oropharyngeal air-
way (OPA), bag-valve-mask ventilation (BVM)), chest 
compression, and AED operation. Advanced Life 
Support (ALS) Provider is a physician or a paramedic 
with Advanced privileges: Advanced airway interventions 
(endotracheal intubation), chest compression, use of 
a defibrillator, injection of epinephrine 1mg/10mL 
(1:10,000) solution. The local EMS system protocol 

dispatches either a BLS unit, an ALS unit, or both for all 
OHCA cases according to resources available. Initial 
rhythm was classified into Asystole, Pulseless Electrical 
Activity (PEA), and Pulseless Ventricular Tachycardia/ 
Ventricular Fibrillation (Pulseless VT/VF). Response 
time was defined as the time from the dispatcher receiving 
the OHCA call to the initiation of CPR at the scene. We 
classified EMS response times (in minutes) to 0–6, 7–9, 
10–15, >15 following a recent study by Johan Holmén 
et al.9 A local SRCA dispatch coding system uses numer-
ical codes to identify certain initial caller’s complaints as 
seen in the Supplemental Appendix and triage them 
accordingly.

Study Outcomes
The primary outcome of the study was the Return of 
Spontaneous Circulation (ROSC) in OHCA cases. 
Secondary outcomes include the use of an Automated 
External Defibrillator (AED)/Defibrillator in prehospital 
settings, response times to initiate CPR, various medical 
interventions utilized for OHCA cases, and initial dispatch 
codes to define OHCA probable causes.

Ethical Considerations
This study was approved by the Institutional Review 
Board on July 06, 2021, King Fahad Medical City, 
Riyadh, Saudi Arabia (Log Number: 21-284E).

Statistical Analysis
Descriptive statistics were used to describe categorical 
variables presented by counts and percentages. All percen-
tages were rounded to one decimal. Continuous variables 
were analyzed based on the median and interquartile range 
(IQR). The analysis was done using Statistical Package for 
the Social Sciences 24 (SPSS-24).

Results
A total of 1307 OHCA cases were included in this study, 
males constituted 65% (n=849 of 1307) of them. The 
nationality of the sample showed that 71% (n=924 of 
1307) of the cases were Saudis. Age categories differed 
among cases with the highest been 42% (n=544 of 1307) 
for ages ≥65 years, followed by 25–54 years with 33% 
(n=436 of 1307). Moreover, regions with the largest num-
ber of OHCA case were Riyadh 21% (n=276 of 1307), 
Makkah 21% (n=274 of 1307), and Eastern Province 19% 
(n=249 of 1307) as shown in Table 1.
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The median and (IQR) response time (in minutes) 
among all OHCA cases was 13 (9). 11% (n=144 of 
1307) of OHCA cases had a response time (in minutes) 
between 0–6 min, 17% (n=220 of 1307) between 7–9 
min, 38% (n=501 of 1307) between 10–15 min, and 34% 
(n=442 of 1307) >15 min. Further classifications of 
response times (in minutes) according to different regions 
in Saudi Arabia are illustrated in Figure 1.

75% of the OHCA cases received CPR by BLS units 
(n=978 of 1307) and 25% of the cases through ALS units 
(n=329 of 1307). 78% (n=162 of 208) of OHCA cases had 
asystole as their initial rhythm, whereas 12% (n=26 of 
208) had PEA, and 10% (n=20 of 208) showed pulseless 
VT/VF. Prehospital care providers used the AED/ 
Defibrillator in 48% (n=627 of 1307) among OHCA 
patients. A wide variety of airway interventions were uti-
lized during OHCA resuscitation. OPA+BVM was used in 
75% (n=977 of 1307) cases, followed by BVM only in 

12% (n=152 of 1307), and other less frequent airway 
interventions are shown in Table 2.

The most common vascular access used during OHCA 
was IV access in 41% (n=533 of 1307) of patients. 
Epinephrine was used in 6% (n=84 of 1307) and ROSC 
was seen in 8% (n=102 of 1307) of all OHCA cases as 
shown in Table 2. 56% of the ROSC cases were male 
(n=57 of 102), their age (in years) median and (IQR) 
was 60 (35), their response time (in minutes) median and 
(IQR) was 13 (9), and the use of AED/Defibrillator was 
seen in 56% (n=57 of 102) of all ROSC cases.

Most frequent initial dispatch codes and their related 
response times (in minutes) median and (IQR) for OHCA 
were loss of consciousness (otherwise not specified) 32% 
(n=416 of 1307) and a response time (in minutes) with 
a median and (IQR) of 12 (8), cardiopulmonary arrest 22% 
(n=288 of 1307), and a response time (in minutes) with 
a median and (IQR) of 11 (7), followed by respiratory 
illness and trauma 10% (n=128 of 1307) for each and 
response times (in minutes) with a median and (IQR) of 
15 (8.25) and 13 (11), respectively, as seen in Table 3, 
Figure 2.

Discussion
To our knowledge, this is one of the earliest OHCA studies 
during the COVID-19 era in the region. In the past year, 
the ongoing COVID-19 pandemic has been linked to the 
increased incidence of OHCA.10 Globally, the pandemic 
had crippled healthcare systems in maintaining essential 
healthcare services and overwhelming available 
resources.1 National and international efforts in pre- 
hospital settings continue to identify clinical characteris-
tics, risk factors, modes of transmission, and outcomes of 
COVID-19 to curb the spread of the disease in the 
communities.11–16 In KSA, efforts were taken to contain 
the pandemic through contact tracing, implementing cur-
few measures, and suspending domestic and international 
flights in early phases.14 Moreover, the surge capacity of 
hospitals was increased by 50% and the demand for pre-
hospital services was evident.14 In addition, ambulances 
were to follow a strict local infection control protocol to 
prevent the spread of the disease among prehospital 
healthcare personnel and transported patients. 
Collectively, this affected the efficiency and response 
times to OHCA during the COVID-19 era.14

A recent scoping review of the OHCA in the gulf 
region showed a variety of demographic data, low CPR 

Table 1 Demographic Data of OHCA Cases During the Study 
Period

Variable Count %

Gender 1307 100%

Male 849 65%

Female 458 35%

Nationality 1307 100%

Saudi 924 71%
Non-Saudi 383 29%

Age categories (in years) 1307 100%

0–14 67 5%

15–24 53 4%
25–54 436 33%

55–64 207 16%

≥65 544 42%

Regions of OHCA 1307 100%

Riyadh 276 21%
Makkah 274 21%

Madinah 86 7%

Eastern Province 249 19%
Qassim 69 5%

Hail 41 3%

Tabuk 41 3%
Al Jawf 35 3%

Northern Borders 15 1%

Al Baha 15 1%
Asser 110 8%

Najran 11 1%

Jazan 85 7%
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rates, and fewer ROSCs in the gulf region compared with 
several western-based studies.17 In our study, we included 
a total of 1307 OHCA between April and June 2021. Not 
a surprise, as 65% of our sample were males, and that was 
similar to both local and international figures.7,18 Saudi 
represented 71% of all OHCA cases and this could be 
attributed to that 62% of the population in KSA are 
Saudis.19

Also, the highest age category in our study was ≥65 
years representing 42% of the sample. Again, these 
results show no difference when compared to a US 
OHCA surveillance registry and a local university hos-
pital study in central KSA emphasizing the importance 
and special attention to geriatric OHCA.7,18 The distri-
bution of OHCA cases across KSA regions was obvious 
with Riyadh and Makkah holding the highest numbers of 
21% cases for each as this could be explained by the 
population growth in these regions.20 It has been proven 
that response time is an independent factor for predicting 
OHCA survival and even favorable neurological 
outcomes.9 Additionally, a recent study concluded that 
an optimal response time of 6.2 min is associated with 
survival to hospital discharge for OHCA.21 On a large 
scale, a recent meta-analysis of 24 studies showed that 
ambulance response times were higher during COVID- 
19 when compared to the non-pandemic period 10.1 min 
and 9 min, respectively.22 Having said that, our response 
time varied depending on the availability of resources 
promptly with a median of 13 minutes across all regions. 
We noticed as well that 11% of OHCA cases received 

care between 0–6 min and 17% between 7–9 min. 
Although these percentages are not far from previous 
studies, monitoring this variable and dissecting its 
related factors is crucial in improving response strategies 
to OHCA.9 Providing bystander CPR with or without the 
guidance of the dispatcher before the arrival of health-
care providers to the scene of an OHCA was associated 
with double the survival than not initiating CPR.23,24 

However, during the COVID-19 era, this could pose 
a risk for the transmission of the disease for the bystan-
ders, especially without personal protective equipment.4

Of notice, most OHCA resuscitation and interventions 
in our study were initiated by BLS units 75% of the time. 
Although Local protocols advise for ALS units in the 
scene for any OHCA case, the number of BLS units are 
higher in number and have easy access to various sites 
efficiently, hence their higher percentages of initially eval-
uating OHCA patients. The Initial rhythm was asystole in 
78% of OHCA cases, 12% had PEA, 10% showed pulse-
less VT/VF, and an AED/Defibrillator was used in more 
than 90% of the time for that rhythm. In OHCA, many 
studies during COVID-19 and non-pandemic period 
showed that unshockable rhythms are common and that 
those with shockable rhythms (pulseless VT/VF) are 
linked with better outcomes.7,18,22,24–26

A variety of airway interventions were seen among 
OHCA cases with OPA+BVM in 75% of the cases and 
ETT in 2%. Knowing that survival has been linked in 
previous studies with no advanced airway interventions, 
utilizing supraglottic airway devices during pandemics 

Figure 1 OHCA response times (in minutes) across different regions in Saudi Arabia during the study period.
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seems a rationale option to minimize the risk of disease 
transmission.22,27

The highest first attempt success and most rapid in time 
access in OHCA patients is tibial intraosseous access.28 Due 
to the rapid transportation to hospital strategy, 59% of 
OHCA cases had no access in the field. On the other hand, 
a causal relationship between OHCA survival and epinephr-
ine dose could not be established.29 6% of the patients in our 
study received epinephrine as the majority of the cases were 
managed by BLS units with limited privileges.

During the COVID-19 pandemic, a recent meta- 
analysis confirmed that the chances of ROSC for OHCA 
cases were lower at 18% when compared with the non- 
pandemic period of 21%.22 In this study, ROSC was seen 
in only 8% of OHCA cases and this could be related to the 
small sample of cases. 56% of the studied population were 

male, with a median age of 60 years, a median response 
time of 13 min, and 56% of them received AED/ 
Defibrillator proving the importance of response times 
and initial shockable rhythm in ROSC.

OHCA cases had different initial dispatch codes and 
a variety of response times mapped according to the codes. 
Loss of consciousness (otherwise not specified) repre-
sented 32% with a median response time of 12 min, 
cardiopulmonary arrest represented 22% with a median 
response time of 11 min, followed by respiratory illness 
and trauma representing 10% each as shown in a previous 
study with a median response time of 15 and 13 min, 
respectively.18 Only 3% of the initial dispatch codes for 
OHCA cases were communicable diseases with a response 
time of 16 min. Having said that, causes for OHCA during 
the COVID-19 pandemic varied but were less frequently 
linked to communicable diseases. The importance of pub-
lic awareness regarding the caller’s ability to identify and 
describe an OHCA case for the dispatcher is critical to be 
coded properly and guide dispatch-assisted CPR and mini-
mize response times as evident in our results.

Therefore, we recommend maintaining a good resusci-
tation quality for OHCA patients during the COVID-19 
era while maintaining personal protective equipment. 
Special attention should be addressed to the elderly and 
male gender with OHCA. A goal of 6 minutes response 
time should be maintained in the pre-hospital services, 
closing knowledge gaps in OHCA, improving bystander 
CPR policies as well as early use of AED, educating the 

Table 2 Type of CPR Provider, Initial Rhythm, Interventions, and 
ROSC of OHCA Cases During the Study Period

Variable Count %

EMS unit 1307 100%

BLS* 978 75%

ALS× 329 25%

Initial rhythm 208 100%

Asystole 162 78%
PEA 26 12%

Pulseless VT/VF 20 10%

AED/Defibrillator use 1307 100%

Yes 627 48%

Airway interventions 1307 100%

NPA† 2 0%
OPA‡ 70 5%

BVM¶ 152 12%

OPA+BVM 977 75%
NPA+BVM 2 0%

ETT 31 2%

No airway intervention 73 6%

Vascular access 1307 100%

IV 533 41%
IO 8 0%

No access 766 59%

Epinephrine use 1307 100%

Yes 84 6%

ROSC 1307 100%

Yes 102 8%

Notes: *Basic life support provider. ×Advanced life support provider. 
†Nasopharyngeal airway. ‡Oropharyngeal airway. ¶Bag-valve-mask ventilation.

Table 3 Response Times for OHCA Cases (in Minutes), Median 
(Interquartile Range) According to Dispatch Codes

Dispatch Code Response Time (min) 
Median (IQR)

Total 13(9)

Chest pain 14(8)
Hypoglycemic attack 14(6.75)

Communicable disease 16(9)

Non-specific complain 15(10)
Trauma 13(11)

Respiratory illness 15(8.25)
Others* 13(9)

Cardiopulmonary arrest 11(7)

Loss of consciousness (otherwise 
not specified)

12(8)

Notes: *Others include: explosive hazard, fire, firearm use, electrical hazard, fall, 
detention, drowning, shocking, seizing episode, psychiatric illness, bleeding, child-
birth, venomous poisoning, fight, heatstroke, suicidal attempt, use of a sharp object, 
and stroke dispatch codes.
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public to better describe an OHCA case to a dispatcher are 
factors linked with favorable outcomes.6,23,30–35

Limitations
This study has several limitations. Since the study design 
was retrospective cross-sectional, its weaknesses include 
the inability to reach causal inference of various factors 
with study outcomes. Also, many missing variables 
including OHCA patients’ comorbidities, medications 
used during resuscitation, number of shocks delivered, 
and ROSC data with favorable neurological outcomes 
could have added to the value of the study. Finally, bystan-
der CPR and 1st responder AED use were not captured, 
a factor that could further guide a national plan in combat-
ing OHCA. We suggest further prospective studies to 
address factors associated with favorable outcomes for 
OHCA in the region.

Conclusion
During the COVID-19 pandemic, maintaining resuscita-
tive efforts for OHCA continues in KSA. The average time 
to initiate CPR for OHCA cases was 13 minutes and only 
11% of them had a response time of 6 min and less. Most 
of the cases had a rhythm of asystole and ROSC was 
achieved in only 8%. Closing knowledge gaps in the 
community and a better description of OHCA for the 
dispatcher could guide dispatch-assisted CPR and mini-
mize OHCA response times.
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