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Abstract 
Introduction: Endotracheal intubation is a vital life-saving skill required by 
physicians in life-threatening situations in and out of the hospital. Medical 
students are exposed to these procedures mainly as they rotate through the 
department of Anaesthesia, in their subspecialty posting in Surgery. In this 
study, we sought to assess the ease of learning endotracheal intubation by 
medical students in the skills laboratory using an adult-sized (Laerdal Medi-
cal) manikin. Methods: This was a prospective descriptive study assessing the 
ability of medical students at endotracheal intubation during their 12-week 
rotation in the Anaesthesia Department during their subspecialty posting 
from August to October 2019 in the Skills Laboratory. An adult-sized mani-
kin (Laerdal Medical) intubating head was used for the study. This was pre-
ceded by a detailed lecture and demonstration in the skills laboratory after 
successful passage of the endotracheal tube and connected to a self-inflating 
ventilation (Ambou) bag. Adequate chest movement meant proper place-
ment, while the fullness of the stomach meant oesophageal intubation. Re-
sults: All the 500 level (45) students in the class were recruited for this pros-
pective study. 30 (66%) had successful endotracheal intubation at the first at-
tempt, 7 (14.4%) at the second attempt, 5 (11.1%) at the third attempt, 2 
(4.4%) students at the fourth attempt and 1 (2.2%) had successful endotra-
cheal intubation at the fifth attempt. Attempts were made to reinforce infor-
mation on the practical procedure by a repeat performance by the instructor 
after each set of successful attempts was separated from the pack of unsuc-
cessful candidates. In the end, however, we had 100% successful endotracheal 
intubation, but after 5 attempts by the last medical student. Conclusion: En-
dotracheal intubation skills can be learned with some level of ease when done 
after detailed information and training of medical students. More so when 
not under undue stress and life-threatening situations in the skills laboratory. 
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By extension, this increases the confidence of medical students in the live pa-
tients in the Operating Theatre, after repeated attempts in the skills laborato-
ry. This has the benefit of improving the chances of acquisition of endotra-
cheal intubation in real-life situations. 
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1. Introduction 

The basic skills of mask ventilation and endotracheal intubation have life-saving 
implications in emergency settings or operating rooms [1] [2]. In this study, we 
set out to assess the endotracheal intubation skills of 500-level medical students 
at the end of a twelve-week posting in Anaesthesiology. There are different ways 
of teaching endotracheal intubation to students. These include classroom teach-
ing, use of cadavers, live patients, and manikins. The manikin is made with fea-
tures that make it akin to that of a live patient. Similar studies have been done in 
other centres in Europe, Asia, and US [3] [4], but none have been done in Nige-
ria and sub-Saharan Africa. Due to limited learning opportunities for learning 
endotracheal intubation in the Operating Theatre, the use of manikin is a useful 
learning model for acquiring this life-saving skill [5] [6]. The places where this 
skill is useful include the operating room, accident and emergency room, neo-
natal intensive care unit, children emergency room, and adult intensive care Unit. 

The essence of the study is to find out the ease of exposing medical students to 
endotracheal intubation outside the operating room; and how the early acquisi-
tion of endotracheal intubation skills may enhance patient safety and resuscitation 
in later years in their practice, especially where airway experts are not within reach. 

2. Method 

This is a prospective descriptive study to assess the ease of endotracheal intuba-
tion in a set of medical students in the year 2019. Ethical approval was given by 
the institutional ethics committee. A group of 500 Level medical students were 
given a brief lecture on the techniques of endotracheal intubation. Subsequently, 
they had a practical session using adult manikin in a skills laboratory in the hos-
pital. They were taken through the practice in groups by the lecturers demon-
strating the maneuvers using a Macintosh blade laryngoscope and a size 5 
curved blade mounted on the handle. The selection was mainly, all students ro-
tating through the department at the point at 500 level of their medical under-
graduate training (total number 45). Students not in that group and level were 
excluded. 

Manikins are good for hands-on practice. The students were taught to mount 
the blade on the laryngoscope handle, open the mouth, insert the laryngoscope 
blade, using it to move the tongue to the side. With the tip of the blade in the 
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vallecula, they were taught how to do the upward stroke to expose the vocal cord 
using the wrist as the fulcrum. At the exposure of the cords, an appropriate size 
7.5 ID endotracheal tube (stillet mounted) was passed. Before this, they were 
taught to ensure adequate neck flexion on the trunk and head extension at the 
atlanto-occipital joint. After the successful passage of the endotracheal tube a 
self-inflating (Ambou) bag was used to ventilate. Adequate chest movement and 
good air entry at auscultation meant proper placement: while filling of the sto-
mach meant oesophageal intubation. Unilateral chest movement and unliteral 
air entry at auscultation meant one lung intubation which was also an undesira-
ble outcome for the procedure. 

At the same time, students were taught to avoid any compression of the teeth 
or soft tissues (lips) with the laryngoscope blade. Each student took his or her 
turn. Those who were successful at the first attempt were excluded from subse-
quent runs. At the intervals between each run, the procedure was explained and 
demonstrated again by the lecturer. This cycle was repeated until the last student 
was successful at endotracheal intubation. 

Intubation was restricted to a maximum of 2 minutes for each student. 
The students were scored as either successful or unsuccessful on or before 2 

minutes of the trial. The number of Attempts before successful endotracheal in-
tubation was also noted.  

3. Results 

45 students were recruited into this prospective cohort study. These were the to-
tal number of students in the same class. After simple statistical analysis, 30 stu-
dents had successful endotracheal intubation at the first attempt, seven at the 
second attempt, five at the third attempt, 2 students at the fourth attempt and 
one student had successful endotracheal intubation at the fifth attempt (Table 1 
and Figure 1). Attempts were made to reinforce information on the practical 
procedure by a repeat performance by the instructor after each set of successful 
attempts are separated from the pack. The successful first attempt was 66.6%. 0f 
the student population 14.4% was at the second attempt and 11.1% at the third 
attempt. The fourth and fifth attempts constituted 6% and 3% respectively 
(Chart 1). In the end, however, we had 100% successful endotracheal intubation, 
but after 5 attempts by the last medical student. 
 
Table 1. Number of attempts by medical students before successful intubation and per-
centages. 

No of Attempts Frequency (No. of Students) Percentage 

1 30 66.7% 

2 7 15.6% 

3 5 11.1% 

4 2 4.4% 

5 1 2.2% 
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Figure 1. Successful attempts by medical students at endotracheal intubation. 

4. Discussion 

In this study, we used manikins for safety reasons and ease of learning. Learning 
endotracheal intubation in live patients is associated with risks to life, especially 
in unskilled hands, and may require obtaining patient consent for the procedure 
to be done. Thirty (66.7%) out of the forty-five medical students enrolled in this 
study had successful endotracheal intubation at the first attempt (Table 1). Close 
values were obtained by studies in other centres among medical students [7]. 
They suggested that achieving a success rate greater than 90%, required multiple 
intubation rates greater the 27 attempts. From a similar study in Germany 
among paramedics, successful intubation rates were 46.4%. In the United States 
of America, the same studies among paramedics showed a success rate of 99%, 
while in Israel, it was 78%, revealing variable results in Manikin studies. Warner 
et al. in a study of 56 paramedics had a first attempt success of 66%, a value close 
to what we obtained in this study. The success rate was affected by situations 
such as the educational level of the paramedic and skill in rapid sequential intu-
bation applications [7] [8] [9]. In our study, the overall success rate was 100%, 
though after as many as five attempts by the last student (Table 1 and Figure 1). 
This value was possible because of the repeated demonstration by the lecturer 
reinforcing the learning process in the students. 

The high level of success at the first attempt (chart 1) suggests a good under-
standing of the procedure. It also suggests that skills for endotracheal intubation 
can be acquired easily by medical students who may require these skills in life 
threatening scenarios. In some countries like South Africa internship period is 2 
years, of which house officers rotate through the Anaesthesia and Intensive Care 
Unit (ICU) [10]. They are required to perform a certain number of endotracheal 
intubation and acquire the skill of using airway devices during their stay in the 
specialty. The subsequent drop in the proficiency of the medical students from 
14% to 11%, 6% and 3% is suggestive of the need for reinforcement of know-
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ledge and skill development. The use of manikin in the skills laboratory provided 
the required safety and time for repeated trials required for skills development. 
This has to do with inherent capabilities as the learning curve of each student 
and duration of exposure (i.e., 2 weeks) of subspecialty posting in Anaesthesia in 
our institution [11].  

The confidence levels are also boosted since the students are not under pres-
sure from the instructor because of the safety of patients when these procedures 
are done in live patients, though the features of the manikin are close to that of 
the live patient. These have been proven from previous studies that demonstrate 
the advantage of improved learning when manikin simulators are used in teach-
ing the art of endotracheal intubation [12] [13] [14]. 

As close as the learning of endotracheal intubation may be to the use of mani-
kins, it has some obvious limitations when compared with the live situation. In 
the operating room, laryngoscopy and intubation must be appropriately timed 
to when there is optimal patient relaxation and sedation. This was what in-
formed our limitation of intubation attempts within 2 minutes, though this may 
not apply in patients with cardiac arrest. For safety considerations also, limited 
attempts at endotracheal intubation are allowed. Patient variability is a factor for 
consideration as Mallam Pati’s assessments differ with live patients. Comac and 
Lehane views of laryngoscopy would also be different as we may have some pa-
tients with difficult airway [15]. Also, in live patients, adverse events like airway 
obstruction, vomiting and haemorrhage may occur. 

There is a need to conduct studies with live patients for the students to diffe-
rentiate live situations from the manikin in our environment. This would further 
boost their confidence in the acquisition of this skill which would come in handy 
when such life-threatening situations present in the accident and emergency, 
prehospital and other places outside the Operating room. Besides, this skill can 
be lost easily when not put into use, especially when they are only simulation 
based. Endotracheal intubation remains the gold standard, despite the fact that it 
is less successful than other airway management modalities in patients with car-
diac arrest in the hands of the unskilled. Patient survival is usually better with 
endotracheal intubation than with other supraglotic tools like the laryngeal mask 
airway, which are easier to pass for the non-anaesthetist [7]. 

Use of other tools like the Miller’s laryngoscope and supraglotic airway devic-
es are also essential as airway protection is a skill that involves so many compli-
mentary tools that add up to provide overall safety in these scenarios of a com-
promised airway [16]-[23]. 

These basic instructions are emphasized in the overall interest of the patients 
who may need the prompt and efficient intervention of the health care worker or 
attending physician. 

5. Conclusion 

Endotracheal intubation skills can be learned with some level of ease after de-
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tailed information and training to medical students, especially when not under 
undue stress and life-threatening situations in the skills laboratory. By extension, 
this increases the confidence of medical students in the living patient after re-
peated attempts in the skills laboratory. This has the benefit of improving the 
chances of acquisition of endotracheal intubation in real-life situations. 

Consent 

Informed consent received from all medical students involved in the Study. 

Acknowledgements 

The author wishes to acknowledge the medical students for volunteering for the 
simulation and Mr. Adeyinka Adedapo helping to put the data together. 

Conflicts of Interest 

The author declares no conflicts of interest regarding the publication of this pa-
per. 

References 
[1] Mason, R.A. (1998) Education and Training in Airway Management. British Journal 

of Anaesthesia, 81, 305-307. https://doi.org/10.1093/bja/81.3.305 

[2] Soleimanpour, H., Gholipouri, C., Panahi, J.R., Afhami, M.R., Ghafouri, R.R., et al. 
(2011) Role of Anesthesiology Curriculum in Improving Bag-Mask Ventilation and 
Intubation Success Rates of Emergency Medicine Residents: A Prospective Descrip-
tive Study. BMC Emergency Medicine, 11, Article No. 8.  
https://doi.org/10.1186/1471-227X-11-8 

[3] van der Vlugt, T.M. and Harter, P.M. (2002) Teaching Procedural Skills to Medical 
Students: One Institution’s Experience with an Emergency Procedures Course. An-
nals of Emergency Medicine, 40, 41-49. https://doi.org/10.1067/mem.2002.125613 

[4] Winchell, R.J. and Hoyt, D.B. (1997) Endotracheal Intubation in the Field Improves 
Survival in Patients with Severe Head Injury. Trauma Research and Education 
Foundation of San Diego. The Archives of Surgery, 132, 592-597.  
https://doi.org/10.1001/archsurg.1997.01430300034007 

[5] Johnston, B.D., Seitz, S.R. and Wang, H.E. (2006) Limited Opportunities for Para-
medic Student Endotracheal Intubation Training in the Operating Room. Academic 
Emergency Medicine, 13, 1051-1055. https://doi.org/10.1197/j.aem.2006.06.031 

[6] Tarasi, P.G., Mangione, M.P., Singhal, S.S., et al. (2011) Endotracheal Intubation 
Skill Acquisition by Medical Students. Medical Education Online, 16, 7309.  
https://doi.org/10.3402/meo.v16i0.7309 

[7] Wang, H.E., Szydlo, D., Stouffer, J.A., Lin, S., et al. (2012) Endotracheal Intubation 
versus Supraglottic Airway Insertion in Out-of-Hospital Cardiac Arrest. Resuscita-
tion, 83, 1061-1066. https://doi.org/10.1016/j.resuscitation.2012.05.018 

[8] Katzenell, U., Lipsky, A.M., Abramovich, A., et al. (2013) Prehospital Intubation 
Success Rates among Israel Defense Forces Providers: Epidemiologic Analysis and 
Effect on Doctrine. Journal of Trauma and Acute Care Surgery, 75, S178-S183.  
https://doi.org/10.1097/TA.0b013e318299d650 

[9] Warner, K.J., Carlbom, D., Cooke, C.R., Bulger, E.M., Copass, M.K. and Sharar, S.R. 

https://doi.org/10.4236/ojanes.2022.127021
https://doi.org/10.1093/bja/81.3.305
https://doi.org/10.1186/1471-227X-11-8
https://doi.org/10.1067/mem.2002.125613
https://doi.org/10.1001/archsurg.1997.01430300034007
https://doi.org/10.1197/j.aem.2006.06.031
https://doi.org/10.3402/meo.v16i0.7309
https://doi.org/10.1016/j.resuscitation.2012.05.018
https://doi.org/10.1097/TA.0b013e318299d650


A. O. Jasper 
 

 

DOI: 10.4236/ojanes.2022.127021 246 Open Journal of Anesthesiology 
 

(2010) Paramedic Training for Proficient Prehospital Endotracheal Intubation. 
Prehospital Emergency Care, 14, 103-108.  
https://doi.org/10.3109/10903120903144858 

[10] Kusel, B., Farina, Z. and Aldous, C. (2014) Anaesthesia Training for Interns at a 
Metropolitan Training Complex: Does It Make up the Grade? South African Family 
Practice, 56, 201-205. https://doi.org/10.1080/20786204.2014.936664 

[11] Ash, S. (2009) A Comparison of Two-Month versus Two Weeks of Internship 
Anaesthesia Training. Southern African Journal of Anaesthesia and Analgesia, 15, 
23. https://doi.org/10.1080/22201173.2009.10872583 

[12] Hall, R.E., Plant, J.R., Bands, C.J., Wall, A.R., Kang, J. and Hall, C.A. (2005) Human 
Patient Simulation Is Effective for Teaching Paramedic Student’s Endotracheal In-
tubation. Academic Emergency Medicine, 12, 850-855.  
https://doi.org/10.1197/j.aem.2005.04.007 

[13] Lenchus, J.D. (2010) End of the “See One, Do One, Teach One” Era: The Next Gen-
eration of Invasive Bedside Procedural Instruction. The Journal of the American 
Osteopathic Association, 110, 340-346. 

[14] Vennila, R., Sethuraman, D. and Charters, P. (2012) Evaluating Learning Curves for 
Intubation in a Simulator Setting: A Prospective Observational Cumulative Sum 
Analysis. European Journal of Anaesthesiology, 29, 544-547.  
https://doi.org/10.1097/EJA.0b013e328356ba54 

[15] Karaca, O., Bayram, B., Oray, N.C., Acere, A. and Sofuoglu, Z. (2017) Comparison 
of the Airway Access Skills of Prehospital Staff in Moving and Stationary Ambul-
ance Simulation: A Randomized Crossover Study. Turkish Journal of Emergency 
Medicine, 17, 35-41. https://doi.org/10.1016/j.tjem.2017.01.002 

[16] Lucisano, K.E. and Talbot, L.A. (2012) Simulation Training for Advanced Airway 
Management for Anesthesia and Other Healthcare Providers: A Systematic Review. 
AANA Journal, 80, 25-31.  

[17] Ericsson, K.A. (2004) Deliberate Practice and the Acquisition and Maintenance of 
Expert Performance in Medicine and Related Domains. Academic Medicine, 79, 
S70-S81. https://doi.org/10.1097/00001888-200410001-00022 

[18] Reznick, R.K. and MacRae, H. (2006) Teaching Surgical Skills-Changes in the Wind. 
The New England Journal of Medicine, 355, 2664-2669.  
https://doi.org/10.1056/NEJMra054785 

[19] Fitts, P. and Posner, M. (1979) Human Performance (Basic Concepts in Psycholo-
gy). Greenwood Press, Westport. 

[20] Issenberg, S.B., McGaghie, W.C., Petrusa, E.R., Lee Gordon, D. and Scalese, R.J. 
(2005) Features and Uses of High-Fidelity Medical Simulations That Lead to Effec-
tive Learning: A BEME Systematic Review. Medical Teacher, 27, 10-28.  
https://doi.org/10.1080/01421590500046924 

[21] Borges, B.C., Boet, S., Siu, L.W., Bruppacher, H.R., Naik, V.N., Riem, N., et al. 
(2010) Incomplete Adherence to the ASA Difficult Airway Algorithm Is Unchanged 
after a High-Fidelity Simulation Session. Canadian Journal of Anesthesia, 57, 
644-649. https://doi.org/10.1007/s12630-010-9322-4 

[22] Finan, E., Bismilla, Z., Campbell, C., Leblanc, V., Jefferies, A. and Whyte, H.E. 
(2012) Improved Procedural Performance Following a Simulation Training Session 
May Not Be Transferable to the Clinical Environment. Journal of Perinatology, 32, 
539-544. https://doi.org/10.1038/jp.2011.141 

[23] Malik, M.A., O’Donoghue, C., Carney, J., et al. (2009) Comparison of the Glide-
scope, the Pentax AWS, and the Truview EVO2 with the Macintosh Laryngoscope 

https://doi.org/10.4236/ojanes.2022.127021
https://doi.org/10.3109/10903120903144858
https://doi.org/10.1080/20786204.2014.936664
https://doi.org/10.1080/22201173.2009.10872583
https://doi.org/10.1197/j.aem.2005.04.007
https://doi.org/10.1097/EJA.0b013e328356ba54
https://doi.org/10.1016/j.tjem.2017.01.002
https://doi.org/10.1097/00001888-200410001-00022
https://doi.org/10.1056/NEJMra054785
https://doi.org/10.1080/01421590500046924
https://doi.org/10.1007/s12630-010-9322-4
https://doi.org/10.1038/jp.2011.141


A. O. Jasper 
 

 

DOI: 10.4236/ojanes.2022.127021 247 Open Journal of Anesthesiology 
 

in Experienced Anaesthetists: A Manikin Study. British Journal of Anaesthesia, 102, 
128-134. https://doi.org/10.1093/bja/aen342 

 
 

Abbreviations 

ID- Internal Diameter. 
OR- Operating Room. 
ICU- Intensive Care Unit. 

https://doi.org/10.4236/ojanes.2022.127021
https://doi.org/10.1093/bja/aen342

	Simulation and Acquisition of Endotracheal Intubation Skills by Medical Students—A Pilot Study
	Abstract
	Keywords
	1. Introduction
	2. Method
	3. Results
	4. Discussion
	5. Conclusion
	Consent
	Acknowledgements
	Conflicts of Interest
	References
	Abbreviations

