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Abstract
Introduction: Basic Life Support (BLS) is the rapid detection of cardiac arrest and the initial adequate
response to maintain adequate ventilation and circulation. Multiple studies around the world have shown
that when used infrequently, BLS skills will deteriorate within 3 to 6 months after training, even though the
theoretical knowledge was retained longer. We aim to identify differences in training and knowledge
among different physician populations according to their age, specialty, and area of practice and provide
areas of improvements.

Methods: A multi-center prospective cross-sectional study was conducted in 14 institutions around all
areas of Lebanon from January 2017 to December 2019. A structured questionnaire adapted from pretest
questionnaire that has been previously used in similar studies was implemented. Data Analysis was
performed using the R software version 3.5.1. We used graphical boxplot representation of the data to
demonstrate the distribution of our results.

Results: 201 responses from randomly chosen physicians were collected. Out of these 201 physicians,
ten physicians answered all questions correctly and twelve others only answered two questions correctly.
Only 39.80% (80) of physicians achieved “su�cient knowledge” level.

Conclusion: This present study highlights the need for BLS course to be implemented and given to all
physicians and the importance of a refreshment course to all physicians. 

Introduction:
One of the leading causes of death and disability worldwide is out-of-hospital cardiac arrest 

(OHCA) contributing to up to 10% of total mortality in developing countries [1]. Basic Life Support (BLS) is
the rapid detection of cardiac arrest and the initial adequate response to maintain adequate ventilation
and circulation [2]. Due to limited availability of proper BLS training and delivery, around 92% of OHCA
subjects will lose their lives.  Any physician can witness a sudden cardiac arrest, in or out-of-hospital,
irrespective of their specialty. It is essential for all health care providers to be well trained and have
su�cient knowledge in BLS in order to increase survival and decrease mortality rate [3]. In the United
States, since 1966 BLS certi�cation has been recommended for all health care professionals [4] in
comparison to Lebanon where no such training is mandatory. In studies performed in India, Pakistan and
Saudi Arabia, BLS knowledge was found to be poor among health care professionals [5,6,7]. Multiple
studies around the world have shown that when used infrequently, BLS skills will deteriorate within 3 to 6
months after training, even though the theoretical knowledge was retained longer [8]. Even though most
of medical schools started BLS training for their students, BLS knowledge among Lebanese physicians
has not been assessed yet.  We believe that every physician should have BLS knowledge and skills
included in their training in order to improve outcomes of sudden cardiac arrest.

The aim of our study is to:
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1. Identify differences in training and knowledge among different physician populations according to
their age, specialty, and area of practice.

2. Explore and calculate the percentage of Lebanese physicians who could score a level of “su�cient
knowledge” in BLS.

3. Provide concrete solutions and suggest areas of improvement.

Methods:
A multi-center prospective cross-sectional study was conducted in 14 institutions around all areas of
Lebanon from January 2017 to December 2019. The study targeted 201 randomly chosen physicians
licensed by the Lebanese Order of Physicians. They were selected from different Lebanese governates,
ages and specialties. Ethical approval was granted from the institutional board prior to the conduct of the
study. A written informed consent was provided to every physician participating voluntarily in the study
followed by a questionnaire �lled-in anonymously by the physicians during a one-on-one, face-to-face
interview.

Information including specialty, year of graduation, and previous or current BLS certi�cation was acquired
from all participants. A structured questionnaire adapted from pretest questionnaire that has been
previously used in similar studies was implemented [6, 9–12] (Appendix 1). The questionnaire comprises
twelve multiple-choice questions with an overall score of twelve. A score of eight and above implies
“su�cient knowledge”, and a score of seven and below indicates “poor knowledge” in Basic Life Support.

Inclusion criteria comprised: (a) all licensed physicians currently practicing in Lebanon.

Exclusion criteria included: (a) non-practicing physicians, (b) retired physicians, (c) non-licensed
physicians.

The data was collected by handing out questionnaires at stands setup in various hospitals. The
participants then completed it directly at the stand eliminating any way for them to gain an unfair
advantage.

Data analysis was performed using the R software version 3.5.1. Chi-square test was used to assess the
relationship between qualitative variables and student t-test to compare different quantitative variables.
We used graphical boxplot representation of the data to demonstrate the distribution of our results.

Results:
A questionnaire comprised of twelve questions was completed by 201 randomly selected practicing
physicians. They were chosen at random between central and peripheral hospitals from different
specialties of which only 27.86% (56) had taken a BLS course. The number of correct answers ranged
between two and twelve with an average of around six; meaning the average score was 50% on the
questionnaire. 25% of the physicians had at most four correct answers while 25% had at least nine
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correct answers. If we consider answering eight questions or more “su�cient knowledge”, this meant that
only 39.80% (80) of physicians achieved this level of BLS knowledge. Out of the 201 physicians, ten
answered all questions correctly and twelve others were only able to answer two questions correctly.

If we were to consider the rate of cardiopulmonary resuscitation (CPR), the importance of early
de�brillation and minimizing disruptions from compression as the three must-know questions included in
the eight needed to score “su�cient knowledge”, then only 25.87% (52 physicians) knew the minimum
requirements for su�cient and effective CPR.

Of these, 57.69% attended a BLS course and 75% graduated after 2002. With regards to area, 51.92%
work in Beirut, 25.00% work in Mount Lebanon, 7.69% work in the South, 5.77% in North and 9.62% in
Bekaa. With Beirut being the capital and center of the country and the rest being considered as peripheral.

An association between the number of correct answers and the following subgroups was analyzed: (i)
The physician took a previous BLS course, (ii) year of graduation, (iii) area of practice and (iv) specialty.

1.1 Previous BLS course
As a �rst step, the data was split with respect to whether the physician had taken a Basic Life Support
course or not. Physicians who had previously taken the course scored an average of 9.66, versus an
average of 5.22 for those who did not attend a previous BLS course. 87.5% of those who had taken the
course had “su�cient knowledge”, compared to 21.4% of physicians who hadn’t taken a BLS course.
These results are signi�cant with a p-value less than 2.2e-16.

1.2 Year of graduation
The data was split relatively to year of graduation (Fig. 1) (Table 1).

18 physicians graduated later than 2015 of whom 77.78% among them have “su�cient knowledge”

34 physicians between 2010 and 2015 of whom 67.65% among them have “su�cient knowledge”

43 physicians between 2005 and 2010 of whom 41.86% among them have “su�cient knowledge”

35 physicians between 2000 and 2005 of whom 31.43 among them have “su�cient knowledge”

33 physicians between 1995 and 2000 of whom 18.18% among them have “su�cient knowledge”

23 physicians between 1990 and 1995 of whom 13.04% among them have “su�cient knowledge”

15 before 1990 of whom 33.33% have “su�cient knowledge”
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Table 1
Frequency distribution of year of graduation and the percentage of physicians from each subgroup with

“su�cient BLS knowledge”
Year of Graduation < 1990 90–95 95 − 00 00–05 05–10 10–15 15–20

Frequency

% of group with “su�cient
knowledge”

15

33.33%

23

13.04%

33

18.18%

35

31.43%

43

41.86%

34

67.65%

18

77.78%

Figure 1 and Table 1 demonstrated that the more recently graduated physicians scored higher on the
assessment. However the group that had graduated before 1990 still had retained their BLS knowledge
relatively better than some of the more recent graduates.

1.3 Specialty
The data was classi�ed according to specialty and similar specialties were grouped as follow (Fig. 2)
(Table 2):

1. Cardiology (22) 45.45% among them have “su�cient knowledge”
2. Family Medicine (8), General Practitioners (3) 36.36% among them have “su�cient knowledge”
3. Critical care medicine: Anaesthesia (13), Emergency (24), Pulmonary (13), ICU 84% among them have
“su�cient knowledge”
4. Internal Medicine: Gastroenterology (9), Haematology and Oncology (6), Nephrology (6), Neurology (4),
Rheumatology (1), Internal Medicine (5) 22.58% among them have “su�cient knowledge”
5. Non-clinical specialties: Laboratory (4), Pathology (2), Radiology (12) 5.56% among them have
“su�cient knowledge”
6. Paediatrics (8) 62.50% among them have “su�cient knowledge”
7. Surgery: ENT (3), General Surgery (16), Neurosurgery (5), OB GYN (7), Ophthalmology (3), Orthopaedics
(18), Urology (4), Vascular surgery (2), Paediatric surgery (1), Cardiothoracic Surgery (2) 18.03% among
them have “su�cient knowledge”

  
Table 2

Frequency distribution of specialty and the percentage of physicians from each subgroup with a
“su�cient BLS knowledge”

Specialty Cardiology Family
Med/GP

Critical
Care
Med

Internal
Medicine

Non
clinical

Pediatrics Surgery

Frequency

% of group with
“su�cient
knowledge”

22

45.45%

11

36.36%

50

84.00%

31

22.58%

18

5.56%

8

62.50%

61

18.03%
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Figure 2 and Table 2 show some specialities score better than others. The chi-square test for
independency between the number of correct answers and the grouped speciality shows very signi�cant
results with a p-value of 9.447e-7. The outlier in the surgery group who answered eleven correct questions
is a general surgeon practicing in a remote area, who graduated in 2002 and attended a previous BLS
course.

1.4 Area of Practice
The number of correct answers per region was also analysed (Fig. 3) (Table 3):

Beirut: Hotel Dieu de France (27), Lebanese American University Medical Center Rizk Hospital (39),
56.06% among them have “su�cient knowledge”

Mount Lebanon: Abou Jaoude Hospital (12), AlArz Hospital (14), HNDL (14), MEIH (7) 38.30%
among them have “su�cient knowledge”

Bekaa: Bekaa Hospital (10), Chtoura Hospital (8), Hopital Libano-Francais (8) 26.92% among them
have “su�cient knowledge”

North: CHN, (12) Haykal Hospital (7), Nini Hospital (13) 28.12% among them have “su�cient
knowledge”

South: Nabatieh GH (13), Hammoud Hospital (17) 30.00% among them have “su�cient knowledge”

 
Table 3

Frequency distribution of area of practice and the percentage of physicians from each subgroup with
“su�cient BLS knowledge’’

Hospital Beirut Mount Lebanon Bekaa North South

Frequency

% of group with “su�cient knowledge”

66

56.06%

47

38.30%

26

26.92%

32

28.12%

30

30.00%

Figure 3 and Table 3 show that the scores in hospitals located centrally (Beirut) were higher than results
in peripheral cities. We can argue that there is an association between the number of correct answers and
the place of practice with a chi-square test p-value of 0.0277. meaning those practicing in Beirut were
more su�cient in their BLS knowledge and skills that those practising peripherally.

Discussion:
Studies performed in countries in Asia and the Middle East found that BLS knowledge was poor among
health care professionals. [6, 9, 12]. No valid previous international data testing knowledge of BLS
amongst all physicians’ specialties was performed. In our study conducted in Lebanon, the average BLS
knowledge has also demonstrated poor results, with only 38.90% of physicians classi�ed as having
“su�cient knowledge”. We hypothesis that this could be due to the lack of training that has not been
properly imposed by the government or hospitals due to a lack of follow up in pre-existing training.



Page 7/12

Interestingly, if we analyze extreme values, we mentioned that 12 physicians obtained 2 correct answers.
These physicians did not attend any previous BLS course, all graduated before 2007 and 75% (9 out of
12) work in a remote and a non-university a�liated hospital. All of the 10 physicians who answered all
questions correctly shared common criteria; all have previously attended a BLS course and graduated
after 2012. 90% (9 out of 10) work in a hospital in the Beirut area. Starc et al demonstrated that �rst year
medical students showed satisfactory BLS skills when assessed shortly after the course [13]. In our study,
when we analyzed physicians that had taken the BLS course, we found that 87.5% presented “su�cient
knowledge” compared to only 21.4% of physicians who had not taken the BLS course. This is a
con�rmation that the more recent the training, the greater the knowledge [13]. Hence, this emphasizes the
importance of obtaining a BLS certi�cation [3]. Renewing this certi�cation is as well of utmost
importance due to guidelines being periodically updated. This result is consistent with that in the United
States in which BLS certi�cation has been recommended for all health care professionals [5]. The year of
graduation of the physician was found to pay an important role regarding Basic Life Support knowledge.
73.91% of physicians that graduated after 2010 have shown good BLS knowledge in comparison to only
28.86% who graduated before 2010. This shows that the more recent a physician graduated, the better
the BLS knowledge. This difference might re�ect the fact that BLS training has been recently incorporated
in medical schools and residency programs. In addition, the BLS guidelines are also being constantly
being updated which re�ects the importance of renewing BLS certi�cates. [8]. As anticipated, critical care
physicians showed the highest good knowledge rate. This is explained by the fact that the critical care
subgroup is regularly exposed to cardiopulmonary arrests, which allows the frequent practice of skills
and knowledge. In contrast, the miscellaneous subgroup who are not exposed to these situations
frequently were found to have lowest good knowledge rate. To our surprise, the cardiology subgroup had
“su�cient knowledge” rate lower than expected, considering their frequent exposure to cardiac arrests. In
regard to area of practice, physicians practicing in Beirut (central hospitals) were found to have a higher
rate of BLS knowledge as opposed to peripheral hospitals. This could be explained by the sole presence
of university medical centers in the Beirut area.

There can be several reasons behind these alarming results from our survey that can mainly be attributed
to factors restricting physicians from receiving regular BLS training.

These include hectic residency schedules before graduation, the absence of mandatory BLS certi�cation
and training, the limited number of BLS programs offered, cost of training, and lack of interest of different
specialties not confronted with frequent cardiopulmonary arrest situations.

Recommendations And Conclusion:
In our country, post-graduation career lacks mandatory BLS certi�cation and comprehensive renewal
courses. In order to improve BLS knowledge and skills amongst physicians in our country, mandatory
training should be included in the curriculum of all undergraduate and post-graduate medical schools.
 Our BLS courses are delivered by AHA accredited centers. These centers are insu�cient and cannot cater
to the nation’s need. Therefore, national authorities should establish a BLS certifying organization to
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implement national certi�cation and continuous renewal for all physicians.  In addition, a mandatory
refreshment course should periodically be implemented every 2 years as recommended by the AHA as
well as to include regular drills to maintain the BLS skills of physicians. This should be performed by all
hospitals, the order of physicians and ministry of health. Finally, the government and the LOP should
implement rules that necessitate all medical schools and physicians to include BLS certi�cation in their
curriculum and make it obligatory for any physician to renew it every 2 years.

Declarations:
Ethics approval and consent to participate:

Ethical approval was granted from the institutional board, Lebanese American University Medical Center
IRB, prior to the conduct of the study. A written informed consent was provided to every physician
participating voluntarily in the study followed by a questionnaire �lled-in anonymously by the
physicians. Individual informed consent was given by each participant before they attempted the
assessment.  

Consent for publication:

Not applicable.

Availability of data and materials:

Data was collected as the participants completed the assessment and is available upon reasonable
request from the corresponding author. All methods were carried out in accordance with relevant
guidelines and regulations. 

Competing interests:

There are no competing interests the authors need to declare. 

Funding:

There was no funding needed to conduct this research project. 

Author contributions: 

Dr. Fayez Abillama is the �rst author and the individual who had the idea to conduct the study, alongside
Dr. Alain Tanios, who is the second author, they �gured out the methods and how to conduct the research
project. Dr. Ramzi Nakhle, Dr. Michelle Estephan and Dr Vanessa Khoury were the ones who formulated
the questionnaire and stood face to face with physicians all across Lebanon in various hospitals and
observe as they completed it directly in front of them. Dr. Michelle Estephan and Dr. Ra� Daou wrote the
manuscript. Dr. Ra� Daou did the �nal editing and is the corresponding author. Dr. Rasha Boulus is the
biostatistician who used the data to create the tables and �gures.



Page 9/12

Acknowledgments:

We’d like to thank the Lebanese American University Medical Center - Rizk Hospital for approving this
research study, Dr. Abillama for the original idea and Dr. Tanios for planning its execution. Special thanks
to Dr. Estephan, Dr Khoury and Dr. Nakhle who traveled around the country collecting data and in
formulating the preliminary manuscript. Dr. Boulos was a key �gure in the statistical analysis of the raw
data that was collected. Dr. Estephan and Dr. Daou are thanked for completing the �nal paper and editing
it, with Dr. Daou being the corresponding author.

References:
1. Aroor AR, Saya RP, Attar NR, Saya GK, Ravinanthanan M. Awareness about basic life support and

emergency medical services and its associated factors among students in a tertiary care hospital in
South India. J Emerg Trauma Shock. 2014;7(3):166.

2. Perkins GD, Travers AH, Berg RA, Castren M, Considine J, Escalante R, et al. Part 3: adult basic life
support and automated external de�brillation: 2015 international consensus on cardiopulmonary
resuscitation and emergency cardiovascular care science with treatment recommendations.
Resuscitation. 2015;95:e43–69.

3. Roshana S, Batajoo K, Piryani R, Sharma M. Basic life support: knowledge and attitude of
medical/paramedical professionals. World J Emerg Med. 2012;3(2):141.

4. Cooper S, Johnston E, Priscott D. Immediate life support (ILS) training: impact in a primary care
setting? Resuscitation. 2007;72(1):92–9.

5. Ragavan S, Schneider H, Kloeck W. Basic resuscitation–knowledge and skills of full-time medical
practitioners at public hospitals in northern province. S Afr Med J. 2000;90(5):504–8

�. Babar Irfan, Ibrahim Zahid, Muhammad Sharjeel Khan, Omar Abdul Aziz Khan, Shayan Zaidi, Sa�a
Awan, et al. Current state of knowledge of basic life support in health professionals of the largest city
in Pakistan: a cross-sectional study. BMC Health Serv Res. 2019 Nov 21;19(1):865

7. Shahabe A. Saquib, HassanM. Al-Harthi, Anas A. Khoshhal, Adel A. Shaher, Abdulsalam B. Al-
Shammari, AbdulAhad Khan, et al. Knowledge and Attitude about Basic Life Support and Emergency
Medical Services amongst Healthcare Interns in University Hospitals: A Cross-Sectional Study. Emerg
Med Int. 2019 Mar 3;2019:9342892.

�. Mathijs Binkhorst & Michelle Coopmans1 & Jos M. T. Draaisma2 & Petra Bot2 & Marije Hogeveen.
Retention of knowledge and skills in pediatric basic life support amongst pediatricians. Eur J Pediatr.
2018 Jul;177(7):1089–1099

9. Chandrasekaran S, Kumar S, Bhat SA. Awareness of basic life support among medical, dental,
nursing students and doctors. Indian J Anaesth. 2010;54(2):121.

10. Reddy S, Doshi D, Reddy P, Kulkarni S, Reddy S. Awareness of basic life support among staff and
students in a dental school. J Contemp Dent Pract. 2013;14(3):511.



Page 10/12

11. Sangamesh N, Vidya K, Pathi J, Singh A. Awareness, attitude, and knowledge of basic life support
among medical, dental, and nursing faculties and students in the university hospital. J Int Soc Prev
Community Dent. 2017;7(4):161.

12. Al-Shamiri HM, Al-Maweri SA, Shugaa-Addin B, Alaizari NA, Hunaish A. Awareness of basic life
support among Saudi dental students and interns. Eur J Dent. 2017;11(4):521.

13. Starc B, Pečan M. Training of medical students in resuscitation at the University of Ljubljana.
Resuscitation. 1996;32(1).

Figures

Figure 1

Boxplot of the number of correct answers according to year of graduation
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Figure 2

Boxplot of the number of correct answers according to speciality
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Figure 3

Boxplot of the number of correct answers according to place of practice
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