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ABSTRACT
Objectives: To illustrate the knowledge of pharmacists about CPR medications 
services in Saudi Arabia. Materials and Methods: The study analyzed a cross-sectional 
survey that discussed pharmacist’s knowledge of Cardiopulmonary Resuscitation 
(CPR) medications in Saudi Arabia. The survey consisted of respondents’ demographic 
information about pharmacists and Cardiopulmonary Resuscitation (CPR) drugs, 
assessment of primary and advanced knowledge, and the resources used for 
Cardiopulmonary Resuscitation (CPR) medications. The 5-point Likert response scale 
system was used with closed-ended questions. The survey was validated through the 
revision of expert reviewers and pilot testing. Besides, various tests of the reliability 
of McDonald’s ω, Cronbach alpha, Gutmann’s λ2, and Gutmann’s λ6 were carried 
out with the study. The data analysis of the Pharmacist practice of Cardiopulmonary 
Resuscitation (CPR) medications is done through the survey monkey system. Besides, 
the statistical package of social sciences (SPSS), Jeffery’s Amazing Statistics Program 
(JASP), and Microsoft Excel sheet version 16 were implemented. Results: A total 
number of 439 pharmacists responded to the questionnaire. Of them, more than one-
third responded from the Central region (122 (31.69%)), one Quarter responded from 
the Eastern region (91 (23.64%)), and one-fifth responded from the southern part (79 
(20.52%)). Males responded more than females (203 (53.14%)) versus 179 (46.86%)), 
with statistically non-significant differences between all levels (p=0.219). Most of the 
responders were in the age group of 36-45 years (152 (39.48%)) and 46-55 years (134 
(34.81%)), with statistically significant differences between all age groups (p=0.000). 
The majority of pharmacists had training courses in Basic Life Support (BLS) (293 
((77.11%)), Advance Cardiac Life Support (ACLS) (289 ((76.05%)), Pediatric Cardiac 
Life Support (PCLS) (287((75.53%)), and Neonatal Cardiac Life Support (NCLS) (203 
((53.42%)), with statistically significant differences between all levels (p=0.000).  
The average score of basic knowledge of pharmacists about Cardiopulmonary 
Resuscitation (CPR) medications was (1.67). The element “know how to prepare and 
dispense ACLS medications list” obtained the highest score (2.04). The aspect “there 
is an official standardized NCLS medications list” (1.94), and The element “there is an 
official standardized PCLS medications list” (1.93).  The average score of advanced 
knowledge of pharmacists about Cardiopulmonary Resuscitation (CPR) medications 
was (1.86). The element “know the compatibility of ACLS medications” obtained the 
highest score (2.31). The aspect “know the drug - interactions with NCLS medications” 
(2.27), and The element “know the drug - interactions with PCLS medications” (2.17). 
The resources used most about the CPR medications were Medical association 
literature/guidelines/recommendations 307 (76.56%), Peer discussions 298 (74.31%), 
and Scientific literature 293 (73.07%). Conclusion: The pharmacists’ knowledge of 
CPR medication was inappropriate. Therefore, undergraduate education and training of 
CPR medication is high recommended. Besides, involvement training for postgraduate 
studies is required to improve pharmacy staff knowledge of CPR services and patient 
outcomes in Saudi Arabia. 
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Knowledge of Pharmacists about Cardiopulmonary  
Resuscitation Medications in Saudi Arabia

INTRODUCTION
Over the past years, clinical pharmacy services 
expanded at hospital pharmacies locally.[1-6] 
That includes various programs, such as drug 
information services, pain management, total 
parental nutrition, anticoagulants services, 
antimicrobial stewardship program, and critical 
care services.[7-12] All previous services required 
specialized clinical pharmacists or trained 
pharmacists. One service can be provided by 
either clinical or staff pharmacy called pharmacy 
Cardiovascular, pulmonary resuscitation 
services.[13] The pharmacist can participate in the 
CPR code, prepare and dispense the medication, 

dosing calculation, and drug information related 
to the emergency code.[13-15] Basic life support is 
required for a Saudi license by Saudi Healthcare 
Specialists and the Saudi center of accreditation 
of healthcare institutions and international 
quality management standards.[16-18] Participation 
in the CPR code involves knowledge and skills. 
The competency of the CPR code is required for 
most hospitals internationally, and the pharmacist’s 
role during CPR is well-known and standardized.
[13-15] Few studies evaluate the CPR knowledge or 
competency of pharmacists.[5,14,15,19-21] Most of the 
previous focused on pharmacists participating 
in the CPR code services.[5,14,15,20,21] At the same 
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time, one study only discussed pharmacist 
knowledge of CPR and focused on CPR 
technique, not discussed medications.[19] The 
authors were unaware of any investigation into 
pharmacist knowledge of the CPR medications 
locally or in the gulf and Arabic countries. The 
objective of the current cross-sectional study is 
to assess the pharmacist knowledge of the CPR 
code medications in Saudi Arabia.

MATERIALS AND METHODS
The study analyzed a cross-sectional survey 
that discussed Pharmacist knowledge about 
Cardiopulmonary Resuscitation (CPR)
medications in Saudi Arabia. It self-reported an 
electronic survey of the pharmacist, including 
pharmacists from internship to consultant, 
pharmacist specialties, and Saudi Arabia. All 
non-pharmacist or students, non-completed, 
non-qualified surveys will be excluded from 
the study. The survey consisted of respondents’ 
demographic information about pharmacists 
and Cardiopulmonary Resuscitation (CPR) 
medications, assessment of primary and 
advanced knowledge, and the resources used 
about the Cardiopulmonary Resuscitation 
(CPR) medications.[14,15,19-25] The 5-point Likert 
response scale system was used with closed-
ended questions. According to the previous 
litterateur with an unlimited population size, 
the sample was calculated as a cross-sectional 
study, with a confidence level of 95% with a 
z score of 1.96 and a margin of error of 5%, a 
population percentage of 50%, and drop-out 
rate 10%. As a result, the sample size will equal 
380-420 with a power of study of 80%.[26-28] The 
response rate required for the calculated sample 
size is at least 60-70 % and above.[28,29] The survey 
was distributed through social media such as 
whatsapp and Telegram groups of pharmacists. 
The reminder message had been sent every 
1-2 weeks. The survey was validated through 
the revision of expert reviewers and pilot 
testing. Besides, Various tests of the reliability 
of McDonald’s ω, Cronbach alpha, Gutmann’s 
λ2, and Gutmann’s λ6 were carried out with 
the study. The data analysis of the pharmacist’s 
knowledge of Cardiopulmonary Resuscitation 
(CPR) medications is done through the survey 
monkey system. Besides, the statistical package 
of social sciences (SPSS), Jeffery’s Amazing 
Statistics Program (JASP), and Microsoft Excel 
sheet version 16. It included a description and 
frequency analysis, good of fitness analysis, and 
correlation analysis. Furthermore, inferential 
analysis of factors affecting pharmacist’s basic 
and advanced knowledge of Cardiopulmonary 
Resuscitation (CPR) medications with linear 
regression. The STROBE (Strengthening 
the reporting of observational studies in 
epidemiology statement: guidelines for 

reporting observational studies) guided the 
reporting of the current study.[30,31]

RESULTS
A total number of 439 pharmacists responded 
to the questionnaire. Of them, more than 
one-third responded from the Central region 
(122 (31.69%)) one Quarter responded 
from the Eastern region (91 (23.64%)), 
and one-fifth responded from the southern 
region (79 (20.52%)), with statistically 
significant differences between the provinces 
(p=0.000). Most of the responders were from 
University hospitals (91 (20.92%)), National 
Guard Hospitals (80 (18.39%)), and Private 
ambulatory care clinics (68 (15.63%)), with 
a statistically significant difference between 
working sites (p=0.000).  Males responded 
more than females (203 (53.14%)) versus 179 
(46.86%)), with statistically non-significant 
differences between all levels (p=0.219). Most 
of the responders were in the age group of 
36-45 years (152 (39.48%)) and 46-55 years 
(134 (34.81%)), with statistically significant 
differences between all age groups (p=0.000). 
Most of the responders held Doctor of 
Philosophy (130 (34.21%)), Pharm D (89 
(23.42%)), Bachelor Pharmacy (73 (19.21%)), 
Postgraduate year three PGY-3 (66 (17.37%)), 
and Doctor of Philosophy in Pharmacy  
(65 (14.01%)). Most pharmacists had a work 
experience of 1-3 years (82 (21.41%)), 4-6 
years (80 (20.89%)), and less than one year (74 
(19.32%%)), with a statistically non-significant 
difference between years of experience 
(p=0.364). Most of pharmacists works at 
outpatient pharmacy (248 ((65.26%)), Inpatient 
Pharmacy (237 ((62.37%)), Satellite Pharmacy 
(224 ((58.95%)), and Narcotics and Controlled  
(204 ((53.68%)). The majority of pharmacists 
had training courses in Basic Life Support 
(BLS) (293 ((77.11%)), Advance Cardiac Life 
Support (ACLS) (289 ((76.05%)), Pediatric 
Cardiac Life Support (PCLS) (287 ((75.53%)), 
and Neonatal Cardiac Life Support (NCLS) 
(203 ((53.42%)), with statistically significant 
differences between all levels (p=0.000).  There 
was a medium positive correlation between 
age (years) and academic qualifications based 
on Kendall’s tau_b (0.426) and Spearman’s 
rho (0.511) correlation coefficients, with a 
statistically significant difference between the 
two factors (p<0.000). There was a medium 
positive correlation between site of work and 
academic qualifications based on Kendall’s 
tau_b (0.524) and Spearman’s rho (0.553), with 
a statistically significant difference between the 
two factors (p<0.000) (Tables 1 and 2).
The average score of basic knowledge 
of pharmacists about Cardiopulmonary 
Resuscitation (CPR) medications was (1.67). 

The element “know how to prepare and 
dispense ACLS medications list” obtained 
the highest score (2.04). The aspect “there is 
an official standardized NCLS medications 
list” was (1.94), and The element “there is 
an official standardized PCLS medications 
list” (1.93). In contrast, the lowest score was 
obtained for the component “know the doses 
of NCLS medications” (1.29). The score for 
the element “know how to administer NCLS 
medications to the patients” was (1.30), 
and for the aspect “know the doses of PCLS 
medications,” it was (1.35), with a statistically 
significant difference between the responses 
(p<0.000). (Table 3). The average score of 
advanced knowledge of pharmacists about 
Cardiopulmonary Resuscitation (CPR) 
medications was (1.86). The element “know the 
compatibility of ACLS medications” obtained 
the highest score (2.31). The aspect “know the 
drug - interactions with NCLS medications” 
was (2.27), and The element “know the drug 
- interactions with PCLS medications” (2.17). 
In contrast, the lowest score was obtained for 
“know the prices or cost of NCLS medications” 
(1.57). The score for the element “know the 
adverse drug reactions of ACLS medications 
list” was (1.62), and for the component 
“know the doses of PCLS medications,” it 
was (1.35), with a statistically significant 
difference between the responses (p<0.000). 
(Table 4). The resources used most about the 
CPR medications were Medical association 
literature/guidelines/recommendations 307 
(76.56%), Peer discussions 298 (74.31%), and 
Scientific literature 293 (73.07%) Table 5). 
The score for single-test reliability analysis of 
McDonald’s ω was 0.972, Cronbach’s α was 
0.970, Gutmann’s was λ2, 0.975, Gutmann’s λ6 
was 0.999, and Greater Lower Bound was 0.999 
with statistically significant (p<0.05).

Factors affecting the basic knowledge 
of pharmacists about Cardiopulmonary 
Resuscitation (CPR) medications
Factors affecting basic knowledge were 
analyzed. We adjusted the significant values 
using the independent samples Kruskal–Wallis 
test and the Bonferroni correction for multiple 
tests. Basic understanding of pharmacists 
about the Cardiopulmonary Resuscitation 
(CPR) medications includes location, worksite, 
age, gender, Academic qualifications, years of 
experience, present of adults, pediatrics, and 
neonate CPR teams at an institution. The north 
region showed the lowest scores (1.0865), with 
statistically significant differences between 
regions (p=0.000). Twelve worksites affected 
the basic knowledge of pharmacists about 
Cardiopulmonary Resuscitation (CPR) 
medications. The lowest scores (1.3385) and 
(1.4065) were obtained from MOH hospitals 
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Table 1: Demographic, social information.

Nationality Response 
Count

Response 
Percent

p-value 
(X2)

Central area 122 31.69% 0.000

North area 64 16.62%

South area 79 20.52%

East area 91 23.64%

West area 29 7.53%

Answered question 385

Skipped question 54

Site of work Response 
Count

Response 
Percent

p-value 
(X2)

MOH Hospitals 44 10.11%

0.000

Military hospitals 13 2.99%

National Guard Hospital 80 18.39%

Security forces hospitals 19 4.37%

University Hospital 91 20.92%

MOH primary care centers 65 14.94%

Private hospitals 25 5.75%

Private ambulatory care clinics 68 15.63%

Private primary healthcare center 3 0.69%

Community pharmacy 19 4.37%

Pharmaceutical company 6 1.38%

University 2 0.46%

Answered question 435

Skipped question 4

Gender Response 
Count

Response 
Percent

Male 203 53.14% 0.219

Female 179 46.86%

Answered question 382

Skipped question 57

Age Response 
Count

Response 
Percent

24–35 94 24.42% 0.000

36–45 152 39.48%

46–55 134 34.81%

> 55 5 1.30%

Answered question 385

Skipped question 54

Table 2: Demographic, social information.

The last academic qualifications 
Response 

Count
Response 

Percent
p-value 

(X2)

Bachelor Pharm 73 19.21% 0.000

Pharm D 89 23.42%

Master 18 4.74%

Ph D 130 34.21%

Residency R1 2 0.53%

Residency R2 2 0.53%

Residency R3 66 17.37%

Fellowship 0 0.00%

Answered question 380

Skipped question 59

Years of experience in a pharmacy 
career

Response 
Count

Response 
Percent

< 1 74 19.32% 0.364

1 – 3 82 21.41%

4 – 6 80 20.89%

7 - 9 62 16.19%

> 9 85 22.19%

Answered question 383

Skipped question 56

The practice area
Response 

Count
Response 

Percent

Inpatient Pharmacy 237 62.37%

Outpatient Pharmacy 248 65.26%

Satellite Pharmacy 224 58.95%

Narcotics 204 53.68%

IV admixture 137 36.05%

Extemporaneous Preparation 72 18.95%

Clinical Pharmacy 90 23.68%

Inventory Control 75 19.74%

Drug Information 13 3.42%

Emergency pharmacy 5 1.32%

Medication safety 5 1.32%

Repacking 4 1.05%

Pharmacy Education and Training 134 35.26%

Pharmacy Research 121 31.84%

Primary care pharmacy 56 14.74%

Community pharmacy 64 16.84%

Answered question 380

Skipped question 59

Did you take any of the following 
training courses

Response 
Count

Response 
Percent

Basic Life Support (BLS) 293 77.11% 0.000

Advance Cardiac Life Support (ACLS) 289 76.05%

Pediatric Cardiac Life Support (PCLS) 287 75.53%

Neonatal Cardiac Life Support (NCLS) 203 53.42%

Nothing 6 1.58%

Answered question 380

Skipped question 59
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and National Guard Hospitals, respectively, 
with statically significant differences among 
all sites (p=0.0.00).  The male (1.7641) 
affected the basic knowledge of pharmacists 
about the Cardiopulmonary Resuscitation 
(CPR) medications more than the female 
(1.4277), with a statistically significant 
difference (p=0.000). The responders’ age 
affected pharmacists’ basic knowledge about 
Cardiopulmonary Resuscitation (CPR) 
medications. Pharmacists aged 36-45 showed 
the lowest score (1.3343), with a statistically 
significant difference between all age groups 
(p=0.000). Eight levels of the last academic 
qualifications affected the basic knowledge 
of pharmacists about Cardiopulmonary 
Resuscitation (CPR) medications, with the 
lowest score (1.0677) obtained for the third 
year of pharmacy residency R3 in pharmacy 
with a statistically significant difference 
between all levels (p=0.000). Five levels of work 
experience did not affect the basic knowledge 
of pharmacists about Cardiopulmonary 
Resuscitation (CPR) medications, with non-
statically significant differences among all 
levels (p=425). The pharmacist does not 
know about the presence of  Adults CPR 
team at the institution (2.3929) affected 
the basic knowledge of pharmacists about 
the Cardiopulmonary Resuscitation (CPR) 
medications with a statistically significant 
difference between all answers (p=0.000). The 
pharmacist does not know about the presence 
of a pediatrics CPR team at the institution 
(2.1861) affected the basic knowledge of 
pharmacists about the Cardiopulmonary 
Resuscitation (CPR) medications with a 
statistically significant difference between 
all answers (p=0.000).  The pharmacist does 
not know about the presence of the neonatal 
CPR team at the institution (2.3384) affected 
the basic knowledge of pharmacists about 
the Cardiopulmonary Resuscitation (CPR) 
medications with a statistically significant 
difference between all answers (p=0.000).
The relationship between the basic knowledge 
of the Cardiopulmonary Resuscitation 
(CPR) medications and factors such as 
location, worksite, age (years), gender, 
academic qualifications, years of experience 
in a pharmacy career, Present of Adults CPR 
team at the institution. Present of pediatrics 
CPR team at the institution and neonates 
CPR team at the institution. The multiple 
regression analysis considered perception as 
the dependent variable and factors affecting it 
as an expletory variable. There was a medium 
relationship (R=0.581 with p=0.000) between 
the basic knowledge of the Cardiopulmonary 
Resuscitation (CPR) medications and its factors. 
Four out of nine (location, gender, experiences, 
and Present of the Pediatrics CPR team at the 
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institution) were non-significant differences 
(p>0.05). However, multiple regression analysis 
confirmed that two factors (i.e., academic 
qualifications and presence of the Adult CPR 
team at the institution) explained 53.8 % and 
60.3%, respectively, of the negative relationship 
to the variation in perception, with a statistically 
significant difference (p=0.000), and (p=0.000). 
The bootstrap model was also confirmed. 
Furthermore, the relationship was verified by 
the non-existence of multicollinearity with the 
current position factor with a variance inflation 
factor (VIF) of 2.387 and 2.843, respectively 
less than three or five as a sufficient number 
of VIF(32)(33)(34).  Besides, three factors  
(i.e., work site, age, and Present of Neonates  
CPR team at the institution) explained 39.3%, 
26.0%, and 25.4%, respectively, of the positive 
relationship to the variation in knowledge, with 
a statistically significant difference (p=0.000), 
(p=0.000), and (p=0.007). The bootstrap 
model was also confirmed. Furthermore, the 
relationship was verified by the non-existence 
of multicollinearity with a variance inflation 
factor (VIF) of 1.536 and 1.832, respectively 
less than three or five as a good number of 
VIF. Except for the presence of the Neonates 
CPR team at the institution, had an existence 
of multicollinearity with a variance inflation 
factor (VIF) of 4.720 (Table 6).[32-34]

Factors affecting the advanced knowledge 
of pharmacists about Cardiopulmonary 
Resuscitation (CPR) medications
Factors affecting the perception were analyzed. 
We adjusted the significant values using the 
independent samples Kruskal–Wallis test and 
the Bonferroni correction for multiple tests. 
Advanced knowledge of pharmacists about 
the Cardiopulmonary Resuscitation (CPR) 
medications includes location, worksite, age, 
gender, Academic qualifications, years of 
experience, Present of Adults CPR team at the 
institution, Present of Pediatrics CPR team at 
the institution, Present of Neonate CPR team at 
institution. The north region showed the lowest 
scores (1.0911), with statistically significant 
differences between regions (p=0.000). Twelve 
worksites affected the advanced knowledge 
of pharmacists about Cardiopulmonary 
Resuscitation (CPR) medications. The working 
site affected the factors of advanced knowledge 
of pharmacists about Cardiopulmonary 
Resuscitation (CPR) medicines. The lowest 
scores (1.3385) and (1.4065) were obtained 
from MOH hospitals and National Guard 
Hospitals, respectively, with statically 
significant differences among all sites 
(p=0.0.00). The gender was non-statistically 
significant and affected the advanced knowledge 
of pharmacists about Cardiopulmonary 
Resuscitation (CPR) medications (p=0.248). 

The age of the responders affected the advanced 
expertise of pharmacists in Cardiopulmonary 
Resuscitation (CPR) drugs. Pharmacists aged 
24-35 was the lowest score (1.7341), with a 
statistically significant difference between 
all age groups (p=0.000). Eight levels of the 
last academic qualifications affected the 
advanced knowledge of pharmacists about 
Cardiopulmonary Resuscitation (CPR) 
medications, with the lowest score (1.2765) 
obtained for Pharm D with a statistically 
significant difference between all levels 
(p=0.000). Five levels of work experience did not 
affect the advanced knowledge of pharmacists 
about Cardiopulmonary Resuscitation (CPR) 
medications, with non-statically significant 
differences among all levels (p=856). 
The pharmacist does not know about the 
presence Adults CPR team at the institution 
(2.4485) or the presence of Adults CPR 
team at the institution (2.2305) affected 
advanced knowledge of pharmacists about 
the Cardiopulmonary Resuscitation (CPR) 
medications with a statistically significant 
difference between all answers (p=0.000). 
In addition, the pharmacist does not know 
about the existence of a pediatrics CPR team 
at the institution (2.0507) or the presence 
of a pediatrics CPR team at the institution 
(2.2007) affected advanced knowledge of 
pharmacists about the Cardiopulmonary 
Resuscitation (CPR) medications with a 
statistically significant difference between all 
answers (p=0.000). In addition, the pharmacist 
does not know about the presence of Present 
of neonatal CPR team at the institution 
(2.1364) or the presence of the neonatal 
CPR team at the institution (2.1931) affected 
advanced knowledge of pharmacists about 
the Cardiopulmonary Resuscitation (CPR) 
medications with a statistically significant 
difference between all answers (p=0.000).
The relationship between the advanced 
knowledge of the Cardiopulmonary 
Resuscitation (CPR) medications and factors 
such as location, worksite, age (years), gender, 
academic qualifications, years of experience in 
a pharmacy career, Present of Adults CPR team 
at the institution. Present of pediatrics CPR 
team at the institution and Present of neonate’s 
CPR team at the institution The multiple 
regression analysis considered perception as 
the dependent variable and factors affecting it 
as an expletory variable. There was a medium 
relationship (R=0.652 with p=0.000) between 
the basic knowledge of the Cardiopulmonary 
Resuscitation (CPR) medications and 
its factors. Seven out of nine were non-
significant differences (p>0.05). However, 
multiple regression analysis confirmed that 
one factor (i.e., the presence of Adults CPR 

team at the institution) explained 52.1 % of 
the negative relationship to the variation in 
perception, with a statistically significant 
difference (p=0.000). Therefore, the bootstrap 
model was also confirmed. Furthermore, the 
relationship was verified by the non-existence 
of multicollinearity with a variance inflation 
factor (VIF) of 2.843, respectively less than 
three or five as a sufficient number of VIF. 
[32-34] Besides, one factor (i.e., work site) 
explained 33.6% of the positive relationship to 
the variation in knowledge, with a statistically 
significant difference (p=0.000). Therefore, 
the bootstrap model was also confirmed. 
Furthermore, the relationship was verified by 
the non-existence of multicollinearity with 
a variance inflation factor (VIF) of 1.536 less 
than three or five as a sufficient number of VIF 
(Table 7).[32-34]

DISCUSSION
The pharmacist provides pharmaceutical 
care to all types of patients. Ambulatory care 
and inpatient services. All inpatient services 
included an acute and critical care facilities. 
All sections of healthcare organizations should 
organize a cardiopulmonary resuscitation 
team as required by the Saudi Center Board 
for Healthcare Accreditation (CBAHI) and 
international standards.[16,17] All healthcare 
organizations should follow the guidelines 
of the Saudi Heart Association. It is also 
essential that all pharmacy staff acquire Basic 
Life Support and optional Advanced Life 
Cardiac Support for adults, pediatrics, and  
neonates.[16,17] All CPR teams were required 
to have the equipment and CPR medications 
for adults, pediatrics, and neonates.[16,17] Each 
list of drugs should be kept in nursing units 
and an additional CPR box at the pharmacy 
department. For the calling code of CPR, all 
the team members should attend the calling 
unit to save the patient life by making CPR. 
The CPR medication at the nursing and CPR 
box should be inspected monthly to ensure all 
medications supply available with appropriate 
expiration dates.[5,16,17] The participants of the 
CPR code currently are optional according to 
pharmacy services. However, the pharmacist 
should certify with BLS and ACLS before 
participating in the code.[16,17]  Before sharing 
the code, the pharmacist should know CPR 
medications well. The current cross-sectional 
approach is distributed through a survey of 
pharmacists with different locations, working 
sites, ages, experience, and positions. The 
wide variety reflected the pharmacy society 
demographic information similar to previous 
studies.[14,15,19-21] Besides, it had reliability results 
better than the previous study,[19] appropriately 
calculated sample size better than previous 
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studies,[14,19,20,21] and lower than one published 
report.[15]

The average score of basic knowledge of 
CPR medicine was inadequate. The highest 
knowledge was preparing and dispensing 
ACLS medicine and NCLS medication list. 
That’s expected because the pharmacist’s 
main job during the CPR code is to provide 
medication, as discussed previously in 
pharmacist practice in CPR.[5,14,19-21] In 
contrast, the lowest knowledge was about 
the doses and method of administration for 
NCLS, as discussed previously of pharmacist 
practice in all patient’s types of  CPR.[5,14,19-21]  
That’s due to only one-half of responders 
being certified by the NCLS. Moreover, 
most responders had poor knowledge of the 
standardized medication list, the doses, and the 
administration method of medicine for ACLS, 
PCLS, and NCLS. That’s related to the lack of 
discussion during pharmacy school education 
and the absence of training during pharmacy 
practice. Besides, the role of the pharmacist is 
not clarified in healthcare organizations. Thus, 
there is no previous investigation to compare 
with the current findings.
Various demographic factors might affect the 
pharmacist’s knowledge of CPR medication. 
The locations might affect the understanding. 
The lowest score was in the northern region. 
That’s the corresponding shortage number 
of pharmacists and clinical pharmacists. 
The working site might act as pharmacist 
knowledge explored with MOH and security 
forces hospitals. The majority of pharmacists 
working on both sites properly not shared 
with CPR code. They regularly monitor the 
CPR stock. The male had more knowledge 
than the female, which might make the 
gender participate in the CPR code more 
than females. Another factor might affect the 
pharmacist’s ability, especially with age 36-45, 
due to other position responsibilities. The 
lowest knowledge of CPR code medication 
was third year of residency. That’s a related 
busy schedule of residency, and they did not 
train in this topic or the specialty is different. 
Moreover, it was not required commonly  
from the residency program as reported 
previously.[21] The number of years of experience 
did not affect the pharmacist’s knowledge of 
CPR medications, as reported in the previous  
study.[15] That’s related to the factor of practice 
in the CPR code; it will increase pharmacist 
knowledge. The pharmacist might have a good 
understanding of general medications but not 
focuses on CPR Medications.
The presence of the CPR team of pediatrics and 
neonatal services might affect the knowledge. 
That’s expected because there might be 
education and training, or the pharmacist 

might participate in their teams. The most 
dependable factor affected negatively, with a 
high percentage, was academic qualifications 
and the presence of the adult CPR team. That’s 
related to young pharmacists with only Pharm 
D graduated more sharing in the CPR code, 
the pharmacist might ignore the education 
and training if there are official team take of 
all CPR ceases. In contrast, working side, age, 
and presence of neonates codes; might be 
affected positively with variable percentages. 
If there are good official teams, education, 
and working site, pharmacist knowledge will 
increase dramatically. Assume the older and 
expert pharmacist grows their knowledge of 
CPR medication. A neonate’s CPR code might 
increase the pharmacist’s knowledge related 
to education and training for all resident 
physicians for the CPR code and the pharmacist 
properly sharing the education with physicians. 
In general, if pharmacists participate in the 
CPR code, they will gain more knowledge, 
as reported previously.[15] Thus, there is no 
previous knowledge investigation to compare 
with the current findings.
The average score of pharmacist’s advanced 
knowledge of CPR medication was poor. The 
highest knowledge about ACLS medication 
compatibility and drug interactions with 
NCLS medication. That’s related to the job of 
pharmacists to the preparation of medicines. 
In contrast, the lowest knowledge about NCLS 
medications’ prices, ACLS medicines’ ADR, 
and the PCLS medicines doses. That’s expected 
because it related to the absence of training at 
healthcare facilities and the lack of pharmacists 
participating in CPR codes. Moreover, most 
pharmacists had insufficient knowledge of 
ADR, contraindications, drug interactions, and 
the compatibility of ACLS, PCLS, and NCLS 
medications. Besides, the pharmacist poorly 
understood medication monitoring and the 
cost of ACLS, PCLS, and NCLS programs. 
That’s expected because the pharmacist did 
not participate regularly or pharmacy CPR 
medication not existed. Thus, there is no 
previous investigation to compare with the 
current findings.
Various factors might affect the pharmacist’s 
advanced knowledge of CPR medication. The 
location and working site might affect the 
advanced knowledge for the same reason as 
fundamental knowledge. The working site’s 
lowest knowledge was MOH hospital and 
national guard hospital. That might not sharing 
in CPR code, or they provide the medication 
without interpretation with drug therapy, or 
the clinical pharmacist did not share with 
CPR codes. The young pharmacist with a low 
academic degree had the most insufficient 
advanced knowledge of CPR medication, 

which is expected because they are newly 
graduated and did not teach during pharmacy 
school. A CPR team for adults, pediatric and 
neonatal services might affect the pharmacist’s 
knowledge. That’s related to present continuous 
education and training about CPR medication. 
The most dependable factor affected negatively, 
with a high percentage, was the presence of an 
adult CPR team. The pharmacist might rely on 
the team without updating their knowledge 
about CPR medication. In contrast, the working 
site is another dependable factor that positively 
influences pharmacist knowledge. That’s 
probably because the place had very organized 
teams and continuous education and training 
programs about CPR medication. Thus, there is 
no previous investigation to compare with the 
current findings.
Most pharmacists used society guidelines and 
litterateurs as resources for CPR medication. 
That’s anticipated because it was the only 
resource in the world, and every healthcare 
professional followed those guidelines. Thus, 
there is no previous investigation to compare 
with the current findings.

Limitations
The current cross-sectional analysis 
demonstrates a comprehensive understanding 
about knowledge of pharmacists about CPR 
medication. However, the investigation 
had various disadvantages, including the 
methodology of sampling techniques being 
non-randomized, leading to an unequal 
number of subjects with different demographic 
characteristics, in addition to results from the 
cross-sectional analysis, which might change in 
the future. Therefore, further periodic studies 
with randomized sampling tools are highly 
suggested.

CONCLUSION
The knowledge of the pharmacist about CPR 
medication was insufficient. Most pharmacists 
are familiar with preparing and dispensing CPR 
medications and an official list of medicines 
in CPR services. Besides, drug comparability 
and drug interactions of CPR medications. 
In contrast, most responders were unfamiliar 
with the doses and method of administration 
of CPR medications. In addition to inadequate 
knowledge of adverse drug reactions and 
the cost of CPR medications. The majority 
of pharmacists used medical association 
therapeutics guidelines and peer discussions. 
Various factors might affect pharmacist 
knowledge about CPR medication, such as 
work sites, age, academic qualifications, and 
the existence of CPR teams at healthcare 
facilities. Therefore, targeting undergraduate 
and postgraduate advanced life support 
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education emphasizes CPR medication is 
highly recommended in Saudi pharmacy 
practice. 
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