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Abstract
Background: Relatively few studies have been carried out regarding assessment of knowledge and attitude of
primary care physicians in Saudi Arabia towards Basic Life Support (BLS) and its training, as most of the studies
were carried out among health care professionals in general, with the emphasis on hospital workers.
Aim: The aim of the study was to determine the knowledge and attitude of primary health care physicians in Taif
towards BLS, in order to identify deficient points for further intervention.
Methods: This cross-sectional study was conducted in a random sample of primary health care centers in Taif
city, Saudi Arabia, from January 2018 to June 2018. Primary health care physicians working in these centers
constituted the target population of the study. A pre-designed self-administered questionnaire was used to collect
data from the physicians. The questionnaire included sociodemographic data, history of attending training courses
in BLS and obtaining a BLS license, and knowledge and attitude. Data were analyzed by IBM-SPSS version 22,
using descriptive statistics, Chi-square test of independence, multivariate logistic regression, and calculating the
odds ratios and adjusted odds ratios. A p-value of ≤ 0.05 was considered statistically significant.
Results: One hundred and eighty three primary health care physicians were included in the study. About twothirds of them (65.6%) were males. The majority of the participants (82%) were non-Saudis. All participants had
attended BLS training courses. The majority of them (98.9%) had a valid BLS certificate. Overall, satisfactory
knowledge regarding BLS was observed among 56.3% of the PHC physicians. Multivariate logistic regression
analysis revealed that non-Saudi physicians had a lower probability of having unsatisfactory BLS knowledge
compared to Saudi physicians (Adjusted odds ratio “AOR”=0.30, 95% CI: 0.12-0.75, p=0.010). Compared to
physicians with 5 years or less experience in PHC practice, those having more than 10 years of practice were at
almost three-fold the risk of having unsatisfactory BLS knowledge (AOR=2.99, 95% CI: 1.27-7.03, p=0.012).
Considering physicians who had Bachelor of Medicine (MBBS) as a reference category, Master holder
physicians were less likely to have unsatisfactory BLS knowledge (AOR=0.17, 95% CI:0.03-0.83, p=0.030),
whereas FM board certified physicians were more likely to have unsatisfactory BLS knowledge (AOR=5.14,
95% CI: 2.28-21.08, p=0.004). Physicians` age was significantly associated with BLS knowledge (p=0.017), but
the magnitude of the association was low (Cramer's V coefficient =0.211).
Conclusion: Knowledge of physicians regarding BLS was unsatisfactory in some issues. More than half of the
PHC physicians had satisfactory knowledge. Attitude of the physicians towards BLS was positive in Saudi
physicians, and family medicine residents had more negative attitude towards BLS than their counterparts did.
Since the BLS certificate is validated for two years, additional courses could be given to primary health care
physicians between the mandatory courses.
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1. Introduction
Basic Cardiac Life Support (BLS) is essential and can save lives, especially among health care providers who
encounter ill patients every day during their practice (1). In 1984, the American Heart Association (AHA)
introduced Cardiopulmonary resuscitation (CPR) into Saudi Arabia (2). Currently, the Saudi Heart Association
(SHA) is responsible for conducting BLS training courses (2). The Basic Cardiac Life Support (BLS) course is now
mandatory for all health care providers for their practice. The course is held in standard centers approved by the
health authorities. BLS is important for saving lives after cardiac arrest. Essential steps of BLS include immediate
recognition of sudden cardiac arrest, activation of the emergency response system, early CPR, and rapid
defibrillation with an automated external defibrillator (AED) (3). Lack of BLS training and negative attitude towards
it leads to inability of PHC physicians to cope with medical emergencies at their workplace and can lead to adverse
consequences. We do not know the actual knowledge and the attitude of the PHC physicians in Taif toward the BLS
courses. To the best of our knowledge, no one has explored the knowledge and attitude of PHC physicians in Taif
city towards BLS training. The general objective of this research was to determine the knowledge and attitude of
PHC physicians in Taif towards BLS in order to identify deficient points for further intervention. The specific
objectives were to estimate the percentage of PHC physicians in Taif who have a valid BLS certificate; and to
determine the knowledge and attitudes of PHC physicians in Taif regarding BLS.
2. Material and Methods
2.1. Research design and setting
This cross-sectional study was implemented on primary health care physicians working at PHC centers for the
Ministry of Health (MOH) inside and outside Taif city from January 2018 to June 2018. Taif city is located in the
West of Saudi Arabia. The estimated population is 1,281,613 according to the 2011 census (4). In Taif, there are 121
PHC centers belonging to the Ministry of Health: 19 inside Taif city and 102 outside Taif city. They include all 350
physicians. This study was conducted in a random sample of these primary health care centers.
2.2. Sample size
The required sample size was estimated using the online sample size calculator (5) using this formula:
n= P (1-P) (Z/E)2, where Z = the value from the standard normal distribution reflecting the confidence level of 95%
(1.96), E = the desired margin of error (0.05), P = the proportion of BF in the population (p=0.5 i.e. 50% was used to
generate the largest sample size). Assuming that the confidence interval as 5%, at 95% confidence level, the
required sample size out of 350 physicians was 183 physicians (52.3%).
2.3. Instrument
A pre-designed self-administered questionnaire was used to collect data from the physicians. The questionnaire
included:
A) Personal data: gender, nationality, age, working sector, educational level, experience in PHC practice.
B) History of attending training courses in BLS and having a BLS license.
C) Knowledge aspect: determined by fifteen multiple-choice questions based on the recent American Heart
Association guidelines (6).
D) Attitude aspect: determined by 4 questions updated from a previous study (7). A five-point Likert scale
ranging between strongly agree to strongly disagree was used.
Face validity of the questionnaire was ascertained by four consultants in the fields of Family Medicine, Community
Medicine, Emergency Medicine, and instructor of BLS training courses.
2.4. Pilot study
The pilot study was carried out by twenty physicians who tested the understanding of the research questions and
estimated the time needed to complete it. Their results were added in the final report since there was no difference
from the main results. Cronbach’s alpha = 0.788
2.5. Data collection
The main researcher visited the physicians in their offices to distribute and collect the data in person and was
available during the distribution of the questionnaire for any clarification. All the physicians participated in the
research. Physicians` knowledge about BLS was calculated as follows: The physicians were asked to respond to
questions about BLS. The correct answers were given a score of “1” while the wrong or missing answers were given
a score of “0”. The overall score was calculated for every physician. The mean value of the overall score was
utilized as a cut-off point for knowledge categorization. Physicians were classified as having satisfactory
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knowledge, if they had an overall score greater than or equal to the mean score, and as having unsatisfactory
knowledge if their score was less than the mean score. Responses of the physicians to attitude statements were
scored in a way that the higher the score, the more positive the attitude toward BLS training. The median value of
the total score was utilized as a cut-off point for knowledge categorization. Physicians were classified as having
positive attitude, if they had an overall score ≥ the mean score and as having negative attitude, if their score was
less the mean score.
2.6. Data analysis
The data were collected and verified by hand then coded before entry. Statistical Package for Social Sciences IBM©
SPSS© Statistics version 22 (IBM© Corp., Armonk, NY, USA) was used for data entry and analysis. Descriptive
statistics (e.g. frequencies and percentage) and analytic statistics were applied for comparison using Chi-square test
of independence, and Multivariate Logistic Regression with its adjusted Odds ratio and 95% confidence interval. Pvalue less than 0.05 was considered statistically significant.
2.7. Ethical consideration
The Declaration of Helsinki – ethical principles for medical research involving human subjects (adopted by the 18th
General Assembly of World Medical Association (WMA), Helsinki, Finland, June 1964 and last amended by the
64th WMA General Assembly, Fortaleza, Brazil, October 2013) was considered throughout the designing of the
study protocol and its implementation. In detail:
1) Permission from the regional Research and Ethical Committee in Taif was granted for conducting the study
(Ref: 51, date: January 10, 2018).
2) Permission from the source of our adapted questionnaire was obtained.
3) All the information in the questionnaires was kept confidential.
4) The participants were provided with an information sheet that included information about the topic and aim
of the study, its procedure, and other relevant information. Written informed consent was obtained
from formal participants before participating in the study.
5) All the subjects participated voluntarily in the study.
3. Results
3.1. Sociodemographic and general findings
One hundred eighty-three primary health care physicians were included in the study. Table 1 presents their personal
characteristics. About two-thirds of them (65.6%) were males and the age of 44.3% of them ranged between 31 and
40 years whereas that of 28.4% ranged between 25 and 30 years. The majority of the participants (82%) were nonSaudis. Most of them (70.5%) had MBBS qualification whereas 13.1% were Family Medicine Board certified. The
experience in PHC was 5 years or less among 41.5% of the physicians while it exceeded 10 years among 28.4% of
them. All participants had attended a BLS training course. The majority of them (98.9%) had a valid BLS certificate.
Table 1. Personal characteristics of the participated primary health care physicians (n=183).
Variables
Categories
n
%
Age (year)
25-30
52
28.4
31-40
81
44.3
>40
50
27.3
Gender
Male
120 65.6
Female
63
34.4
Nationality
Saudi
33
18.0
Non-Saudi
150 82.0
Educational level
MBBS
129 70.5
Diploma
15
8.2
Master
15
8.2
Family Medicine Board 24
13.1
Experience in PHC practice (year) ≥5
76
41.5
6-10
55
30.1
>10
52
28.4
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3.2. BLS Knowledge
3.2.1. Descriptive findings
The majority of the physicians could recognize that “Call emergency, CPR, Defibrillation, Advanced care” is the
correct sequence for the chain of survival (95.6%). The critical characteristics of high-quality CPR include starting
chest compressions within 10 seconds of recognition of cardiac arrest, pushing hard and fast and minimizing
interruptions (94%), the technique to open the airway of an unconscious casualty is head tilt and chin lift (91.3), the
signs of airway obstruction are poor air exchange, high-pitched noise while inhaling and inability to speak (90.2%)
and the correct ratio of chest compressions to rescue breaths for use in CPR of an adult casualty is 30 compressions:
2 rescue breaths (83.6%). Only 53% of the physicians knew that the 2015 AHA guidelines for CPR recommended
BLS sequence of steps are Chest compressions, Airway, and Breathing. Less than half of the participants knew
correctly the five steps in the Adult Chain of Survival (44.3%). The total knowledge score ranged between 3 and 15
with a median value of 11. Overall, satisfactory knowledge regarding BLS was observed among 56.3% of the PHC
physicians as illustrated.
3.2.2. Univariate statistical analysis
The association between physicians’ age and BLS knowledge was statistically significant (p=0.017), but the
magnitude of the association was low (Cramer's V coefficient =0.211). There was no significant association between
physicians’ gender and level of knowledge regarding BLS. Regarding the physicians` nationality, 62% of non-Saudi
physicians compared to only 30.3% of Saudi physicians had a satisfactory BLS knowledge level, which had
significant difference (p=0.001) but low correlation was evident (Cramer’s V coefficient = 0.246). Regarding the
physicians` educational level, the association between physicians` educational level and BLS knowledge level was
statistically significant (p<0.001, Cramer’s V Coefficient = 0.317). Also, the study showed significant association
between physicians` experience in PHC practice and BLS knowledge (p=0.031) (Table 2).
Table 2. Association between physicians’ socio-demographic characteristics, and their attitudes and knowledge regarding BLS.
Variables
Knowledge
Attitudes
X2
p-value X2
p-value
Age
8.16
0.017
6.89
0.032
Gender
0.02
0.886
0.80
0.372
Nationality
11.05 0.001
8.54
0.003
Education level
18.33 <0.001 13.88 0.003
Experience in PHC practice (years) 6.97
0.031
3.23
0.199
Having valid BLS certificate
-0.190* -0.167*
* Fischer exact test
3.2.3. Multivariate logistic regression analysis
Table 3 reveals that non-Saudi physicians had lower probability of having unsatisfactory BLS knowledge compared
to Saudi physicians (Adjusted odds ratio “AOR”=0.30, 95% CI: 0.12-0.75, p=0.010). Compared to physicians with 5
years or less experience in PHC practice, those having more than 10 years of practice were at almost three-fold the
risk of having unsatisfactory BLS knowledge (AOR=2.99, 95% CI: 1.27-7.03, p=0.012). Considering physicians
who had MBBS as a reference category, Master holder physicians were less likely to have unsatisfactory BLS
knowledge (AOR=0.17, 95% CI: 0.03-0.83, p=0.030) whereas FM board certified physicians were more likely to
have unsatisfactory BLS knowledge (AOR=5.14, 95% CI: 2.28-21.08, p=0.004). Physicians` age was not
significantly associated with BLS knowledge.
3.3. Attitude towards BLS training
3.3.1. Descriptive findings
All the primary health care physicians thought that BLS training should be mandatory. The majority of them are
interested in gaining more skills and knowledge of BLS (97.3%), willing to gain additional BLS knowledge in the
form of a BLS course (96.2%) and either strongly agreed or agreed that BLS courses should be free for PHC
physicians (96.7%). Overall, positive attitude towards BLS training was observed among almost two-thirds of the
participants (65.5%) (Table 2).
3.3.2. Univariate statistical analysis
The study showed significant association between physicians’ age and attitude towards BLS training (p=0.032).
There was no statistically significant association between physicians’ gender and attitude towards BLS training, but
there was significant association between Physicians` nationality and their attitude towards BLS training (p=0.003).
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The association between physicians` educational level and attitude towards BLS training was statistically significant
(p=0.003), but there was no significant association between physicians` experience in PHC practice and attitude
towards BLS training. Likewise, the association between having a valid BLS certificate and attitude towards BLS
training was not significant. Finally, the study showed that 35.2% of physicians who had positive attitude regarding
BLS training compared to 56% of those who had negative attitude expressed satisfactory knowledge regarding BLS,
which suggests a significant association between attitude towards BLS training and knowledge about it (p=0.005).
3.3.3. Multivariate logistic regression analysis
Table 3 reveals that non-Saudi physicians were more likely to have positive attitude towards BLS training compared
to Saudi physicians (AOR=2.18, 95% CI: 1.01-5.05, p=0.050). Considering physicians who had MBBS as a
reference category, FM board certified physicians were less likely to have positive attitude towards BLS training
(AOR=0.52, 95% CI: 0.09-0.69, p=0.007). Physicians` age was not significantly associated with attitude towards
BLS training.
Table 3. Predictors of having unsatisfactory BLS knowledge among primary health care physicians in Taif
(Multivariate logistic regression analysis)
Variables
B
SE
Adjusted OR 95% CI
having unsatisfactory BLS Nationality
Saudi
----knowledge
Non-Saudi
-1.214
0.474 0.30
0.75 -0.12
Experience in
≤5 *
----PHC practice
10-6
-0.268
0.420 0.77
1.74 -0.34
(years)
10<
1.096
0.436 2.99
7.03 -1.27
Educational level MBBS a
----Diploma
0.042
0.591 1.04
3.32 -0.33
Master
-1.779
0.817 0.17
0.84 -0.03
Family Medicine Board 1.637
0.567 5.14
21.08 -2.28
Having positive attitude
Nationality
Saudi
----toward BLS training
Non-Saudi
0.778
0.429 2.18
5.05 -1.01
Educational level MBBS a
--Diploma
0.099
0.582 1.10
3.45 -0.35
Master
0.361
0.616 1.43
4.80 -0.43
Family Medicine Board -1.398
0.522 0.25
0.69 -0.09
Age was removed from the final logistic regression model (not significant). * Reference category, B: Slope, SE:
Standard error, OR: Odds ratio, CI: Confidence interval.

p-value
0.010
0.523
0.012
0.943
0.030
0.004
0.050
0.865
0.558
0.007

4. Discussion
According to AHA (2015) BLS guidelines, immediate recognition of cardiac arrest, early activation of emergency
medical services (EMS), early CPR and defibrillation as soon as possible is likely to improve a return of
spontaneous circulation (ROSC) and survival (8). In Taif city, as in many areas of the Kingdom of Saudi Arabia, the
AHA certified course is mandatory for all primary health care physicians. These 5-hour, video based, paid courses
are facilitated by AHA faculty and instructors. Every attended healthcare worker should be able to perform the skills
after watching the video and the demonstration by the instructors. The practical skill of each attendant is assessed
using a skill performance checklist and knowledge by a multiple-choice question (MCQ)-based written exam at the
end of the course. The BLS provider card issued to successful candidates is valid for only 2 years. Worldwide, few
studies have been carried out regarding assessment of knowledge and attitude of primary care physicians towards
BLS and its training, despite the importance of BLS training in their clinical practice. Therefore, this study was
conducted to evaluate the knowledge of primary health care physicians in Taif regarding concepts and essential
elements of BLS and their attitude towards BLS training.
In the present study, although all primary health care physicians attended BLS training courses and the vast majority
of them (98.9%) had a valid BLS certificate, only 56.3% of them have satisfactory knowledge regarding BLS. This
obvious discrepancy between receiving training and a valid BLS certificate from one side and being knowledgeable
could be attributed to the prolonged duration between receiving the training and obtaining the certificate. Similar
findings were observed in previous studies. In the USA, the CPR skills and knowledge of 160 staff members at a
large teaching hospital were assessed by a multiple-choice questionnaire and a practical application, and revealed
that only 32.5% of physicians passed the practical test. It was concluded that training in resuscitation may have
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improved the BLS skills and knowledge, but there is clearly a need for continued assessment of resuscitation skills
of physicians (9). In a study carried out in Singapore (2009) among general practitioners (10), more than half of the
physicians reported that they knew how to operate an automated external defibrillator (AED). In Nigeria (11), only
40% of physicians had attended a BLS training course, 30% knew how to operate an AED and 70% knew the
meaning of AED. In Jamaica (12), knowledge of CPR guidelines was inadequate with a median score of 4 out of a
possible 8.86% of all physicians who had been trained in BLS, and only 46% were certified at the time of the study.
In Australia, knowledge among physicians regarding BLS and CPR for children and adults, based on Australian
Resuscitation Council Guidelines was overall inadequate (13). Nambiar et al. (15) in India reported that the mean
score of BLS knowledge among physicians was 8.6±3.4 out of a maximum of 20 and 51.4% of them scored ≤50%.
In the present study, all primary health care physicians thought that BLS training should be mandatory, and the
majority of them were interested in gaining more skills and knowledge of BLS, and willing to gain additional BLS
knowledge in the form of a BLS course. Overall, 65.5% of them expressed positive attitude towards BLS training.
The same has been reported in a study carried out in India (14) where 77.2% of physicians suggested that BLS be
included in the academic curriculum. In Singapore, Ong et al. observed that 38% of general practitioners had
attended AED training and 36% were willing to perform mouth-to-mouth ventilation during LBS (10). Abolfotouh
et al. (15) observed that attending additional BLS courses for physicians who previously received BLS training
improved their attitude towards BLS-AED training and observed that the number of previous BLS training courses
and previous exposure to cardiac-arrest cases were significantly associated with positive attitude.
In this study, non-Saudi physicians expressed higher knowledge concerning BLS and more positive attitude towards
its training than Saudi physicians did. Also, Family Medicine certified physicians had lower BLS knowledge and
higher negative attitude towards its training. Both factors are closely related together as almost all Family Medicine
certified physicians are Saudis. This finding could be explained by the fact that the FM residency training program
does not include BLS training and having a valid BLS certificate is not mandatory for this group. Similarly, in a
study conducted in the UK, it was found that the resuscitation skills and knowledge of a sample of MRCP under
graduation physicians were unsatisfactory. (16)
In the present study, physicians in the age group 31-40 years were more knowledgeable regarding BLS in bivariate
analysis, however, in multivariate analysis, physicians’ age was not significantly associated with BLS knowledge. In
Singapore, general practitioners younger than 50 years were more knowledgeable of BLS than older physicians (10).
In Nigeria (11), male physicians and those aged between 30 and 40 years were more knowledgeable regarding AED
operation. In India (14), mean BLS knowledge score decreased with age, and physicians with <5 years’ experience
had significantly higher scores. In the present study, also, more experienced physicians were less knowledgeable
regarding BLS than less experienced physicians were. The same had been reported in Jamaica (12) where physician
seniority was inversely related to knowledge scores. This could be attributed to the fact that the knowledge and skills
regarding BLS is related to training regardless of the experience in work at primary health care centers, and also
related to the qualification and the type of didactic teaching. Younger and less experienced physicians in PHC
practice are usually more subjected to training and continuous education than older and more experienced physicians
are. In Singapore (10), attending BLS training courses impacted positively on the attitude of general practitioners to
perform mouth-to-mouth ventilation. In the present study, all physicians attended BLS training courses; therefore,
we could not compare the impact of attending such courses on BLS knowledge. Resuscitation skills need to be
refreshed after some time, and short courses can be offered to personnel who have already taken a course previously
to assure effective revision. As found by Cooper et al., there was significant improvement in the knowledge and
skills of people who have taken BLS courses six months after taking a short ILS (Immediate Life Support) course
(17). However, in the current study, we could not prove this fact because we did not inquire about the length of time
since the last BLS course.
Some studies revealed that physicians who had a valid BLS certificate had significantly more satisfactory
knowledge about BLS compared to those who did not have a valid BLS certificate (18, 19). In the current study,
only two physicians did not have a valid BLS certificate and both expressed unsatisfactory knowledge. The impact
of training on knowledge about BLS was also studied in the UK among undergraduates who had been subjected to
undergraduate training courses concerning BLS, and it was observed that there were major variations in BLS
knowledge following the training courses (20). In the present study, physicians who had positive attitude regarding
BLS training expressed less satisfactory knowledge regarding BLS. This could be explained by the fact that
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physicians who had satisfactory knowledge reported less desire and motivation to attend BLS training courses and
vice versa (21).
5. Study limitations and strengths
Regarding the strengths, we can say that the study included sufficient representative sample size, and evaluations
were done based on the recent American Heart Association guidelines. In addition, the study targeted the primary
healthcare physicians, which makes it a unique study, as most of the previous studies were hospital-based. Finally,
using multivariate logistic regression analysis and also adjusting the odds ratios were other positive points towards
the validity and the reliability of the findings. Regarding the study limitations, we should say that only theoretical
knowledge was evaluated while practical skills to perform BLS were not evaluated.
6. Conclusions
The present study has shown that more than half of the PHC physicians had satisfactory knowledge, although all
physicians have attended BLS courses and the vast majority of them had valid BLS certificates. Saudi physicians,
those having more experience in practice and FM resident physicians were less knowledgeable than their
counterparts were. Attitude of the physicians towards BLS was positive in general, and Saudi physicians and family
medicine residents had more negative attitude towards BLS than their counterparts had. Since the BLS certificate is
validated for two years, additional courses could be given to primary health care physicians between the mandatory
courses. BLS and other resuscitation skills should be a part of the FM residency program curriculum and students
should be required to master the skills during their studies.
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