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Introduction

Endotracheal intubation is one of the important steps of 

cardiopulmonary resuscitation (1). It is necessary to have 

an adequate experience for endotracheal intubation during 

pediatric residency, since the anatomy of the respiratory tract 

of children is different from adults and the majority of pediatric 

cardiopulmonary arrests are due to respiratory failure. Therefore, 

the curriculum of a pediatric residency includes endotracheal 

intubation training both theoretically and practically (2).

The need for endotracheal intubation is decreasing day by day 

due to the increase in the quality of health services and the 

development of non-invasive respiratory support facilities. 

Practical education cannot be provided adequately during 

the residency due to ethical problems, decreased intubation 
requirement, and increase in the number of residents (3).

Simulation based education (SBE) may play an important role to 
overcome this inadequacy. SBE is used in endotracheal intubation 
training because it creates a safe environment for acquiring 
technical skills, and the procedure can be repeated many times 
without the concern of harming the patient (4). In our clinic, 
simulation based endotracheal intubation educations are given 
regularly by using high fidelity simulators in a course program by 
faculty members of department of pediatrics.

In this study, we aimed to evaluate the success of this training 
program by comparing the results of two consecutive training 
sessions made with the same residents in terms of endotracheal 
intubation performance. 
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Materials and Methods

The study included 35 residents who participated in simulation-
based endotracheal intubation training at a tertiary university 
hospital. Endotracheal intubation education was prepared 
in accordance with the standards stipulated by the faculty 
education program. Program starts with a didactic lesson in 
which endotracheal intubation indications, types and steps 
of intubation are explained. After this theoretical briefing the 
participants are watched a real endotracheal intubation video 
made with a videolaryngoscope. At the end of the course, 
endotracheal intubation was performed practically on a high-
reality simulator manikin under the supervision of a faculty 
member of department of pediatrics.

In this study, practical endotracheal intubation education was 
performed on a high-fidelity manikin (VEVOR PVC intubation 
manikin®), which is capable of simulating trachea, esophagus, 
lungs and stomach, and warns with sound when appropriate 
intubation is performed. The time between handling the 
blade of laryngoscope and inserting the intubation tube was 
measured. The American Academy of Pediatrics has reported 
that successful endotracheal intubation should be completed 
in less than 20 seconds (5). Accordingly, successful intubation 
criteria were accepted as placing the tube in the appropriate 
position in the trachea, completing the procedure before 20 
seconds, and ventilating both lungs equally. If the first attempt 
was not successful, the manikin was ventilated with a balloon 
mask. Failure criteria were determined as intubation of the 
esophagus and ventilation of single lung. The same training 
process and measurements were made to all pediatric residents 
after one-year interval. All participants were given feedback after 
intubation attempts. Practical training was led by three faculty 
members of department of pediatrics. The results of the training 
were evaluated by the same people.

Statistical Analysis

Statistical analyses were performed with Statistical Package for 
the Social Sciences (SPSS, Ver 20) package program. Data were 
presented as mean ± standard deviation and percentile. Paired 
sample t-test was used to compare intubation procedure times, 
chi-square test for comparison of success rates, one-way ANOVA 
test was used to compare success rates and intubation times with 
the duration of residency. P-value <0.05 was taken for statistical 
significance.

Results

The study included 52 pediatric residents in the first program 
and 58 in the second. The number of residents attending to both 

programs was 35. We compared results of these 35 participants. 
Of the 35 participants, 20 were male and 15 females.

The distribution of the residency duration of the participants 
during the first program were as follows; 17,1% were in the first 
year, 31,4% in the second year, and 51,4% in the third year.

Intubation success rates were 80% (28/35) at the end of the first 
program and 100% (35/35) at the end of the second. Endotracheal 
intubation success rate of the residents after the second program 
was found to be (100%) higher than the success rate of first 
education (80%) which was statistically significant (χ2=7.667, 
p=0.006).

The mean endotracheal intubation times of the residents who 
attended both programs were calculated. The mean time of 
successful endotracheal intubation in the first and second 
programs were 14.14±4.16 sec and 8.22±3.58 sec, respectively. 
Intubation times in the second program were found to be 
significantly lower than the first (p<0.01).

There was no statistically significant difference between groups 
among intubation success rates and years of seniority (p>0.05).

Discussion

Because the majority of childhood cardiopulmonary arrests 
develop as a result of respiratory failure, pediatricians must be 
able to manage airway successfully (2,6). Successful endotracheal 
intubation for cardiopulmonary arrest directly affects many 
systems, especially neurological functions of children (3). 
Theoretical and practical lessons about airway management 
are provided during the training of pediatric residency. As the 
number of children who need advanced airway support decreases 
each year, the number of patients undergoing endotracheal 
intubation also decreases. This situation causes the pediatric 
residents to have insufficient experience in airway management 
(7,8). Today, SBE are successfully being used in pediatric residency 
to overcome this lack of experience (9,10). This study showed that 
simulation-based endotracheal intubation education with high-
reality manikins increased intubation success and shortened 
intubation time.

SBE has been on the agenda for a long time in business areas such 
as the aviation, nuclear power industry and medical education. 
Simulation based advanced airway management training is 
frequently used because it provides a safe training environment 
and unlimited repetition of training (11).

Providing advanced airway support for pediatric patients, is one 
of the important responsibilities of pediatric specialist in our 
country. Therefore, gaining the ability of providing advanced 
airway is important for residents of pediatrics’ professional 
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development. In the study of Kendirli et al. (12) it was reported 
that the intubation success increased after training with manikins 
in the pediatric advanced life support course. In our study, it was 
also determined that the success of intubation increased as a 
result of simulation based endotracheal intubation education 
(12). These two studies were conducted in the same country. The 
reason why our study resulted in a similar way to the study of 
Kendirli et al. (12) may be that pediatric residents worked under 
similar conditions.

Nishisaki et al. (13) reported that simulation-based airway 
education did not affect endotracheal intubation success. It 
was noteworthy that a respiratory support team consisting of 
healthcare professionals in various branches was responsible for 
advanced airway support at their centers (13). In our country, 
providing advanced airway support for pediatric patients is 
among the primary duties of pediatric residents (12). The 
reason why this study’s results differ from our study, may be 
that the advanced airway procedures were not primarily in the 
responsibility of residents of pediatrics in the mentioned study. 

In the study conducted by Miller et al. (14) the intubation 
times were compared at the end of the second education that 
was carried out three months after the first education. When 
intubation times were examined at the end of these two 
trainings, there was no statistically significant difference. In 
our study, statistically significant difference was found between 
intubation times after first and second programs. The residents 
managed endotracheal intubation faster in the second program 
(14.14 sec vs 8.96 sec). This result may be related to the one-year 
interval for the second program in our study and residents might 
have the chance to practice entotracheal intubation on patients 
during this time period.

In the study of Campbell et al. (15) in which they used high and 
low fidelity simulators, the mean intubation time was reported 
to be 179 sec with high fidelity models and 268 sec with low 
fidelity models. The longer mean time in this study than our’s 
may be due to the fact that the study was conducted on family 
medicine residents who had no experience of child endotracheal 
intubation. All of the participants in our study were residents of 
pediatrics. Since some of our participants were senior pediatric 
residents, the intubation times in our study may have been 
shorter than that study.

Study Limitations

Our study had some limitations. The first is that pre-test has 
not been performed for endotracheal intubation success before 
training. The second is that the factors other than education, 
which affect the ability of residents to perform endotracheal 
intubation, cannot be evaluated within a year between two 

training sessions. And the third is the low number of participants 
in both programs.

Conclusion

In our study, it was found that SBE, which were performed 
one year apart through high-fidelity manikins, increased the 
success of endotracheal intubation. It was also determined that 
these educations shorten the time for residents of pediatric to 
perform intubation. Gaining intubation skills is related to the 
psychomotor field of learning. The most effective method to 
acquire this skill in the pediatric residency process is intubation 
in the real patient and in case of real need. The low number 
of pediatric cases requiring intubation leads to the failure of 
every pediatric resident to use this method. For this reason, it is 
important to reinforce this skill by using high-fidelity simulators. 
More prospective, randomized controlled studies should be 
conducted in this area.
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