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Abstract

Background: Airway management is an important component of emergency medicine. Laryngeal tubes are easy
to place by paramedics and yet the teaching strategy for the achievement of this skill could be improved.
Methods: In this randomised controlled trial, 100 students completing an internship for paramedics were
randomised into four groups in order to learn laryngeal tube placement: Group 1 saw a video podcast (Video);
Group 2 followed a 30-minute teacher-centred course (Lecture); Group 3 followed a Peyton s-four-step-
approach (Peyton-4), and Group 4 followed a Peyton ’s-five-step-approach (Peyton-5). The groups were blinded
and compared in ten tests of laryngeal tube placement for the evaluation of mean time and success rate. Odds
ratios (OR and 95% confidence interval) were calculated and adjusted for potential confounder.

Results: The mean time of 10 laryngeal tube placements after the teaching course was significantly increased in
Groups Video and Lecture compared with Peyton-4 and Peyton-5 (Video: 28.0+13.0 sec; Lecture: 27.3+12.5
sec; Peyton-4: 22.7+7.1 sec; Peyton-5: 21.7+7.4 sec; p<0.001). After adjustment for potential confounder,
Peyton-4 (adjusted OR: 4.01, 95% CI 1.16 — 14.07, p=0.028) and Peyton-5 (adjusted OR: 7.73, 95% Cl 2.12 —
28.36; p=0.002) remained an independent factor to decrease the mean time of laryngeal tube placement. There
were no statistical differences in the success rates between the groups.

Conclusion: It seems plausible that the combination of theoretical knowledge and practical skills training in the
Peyton ’s-five-step-approach leads to the fastest laryngeal tube placement.
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What is already known on this subject

Laryngeal tubes are easy to place by paramedics. The achievement of this skill is essential. Previous studies
have suggested that the combination of theoretical knowledge and practical skills training is the best approach.
However, the comparison of video podcast, teacher-centred course, Peyton’s-four-step-approach, and Peyton’s-
five-step-approach has never been documented in a study.

What this study adds

Our study suggests that the Peyton’s-five-step-approach is superior to other teaching methods and leads to the
fastest successful laryngeal tube placement compared with video podcast, teacher-centred course, and Peyton’s-
four-step-approach.
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I.  Introduction:

Competence in airway management for maintenance of oxygenation and ventilation represent
fundamental skills in emergency medicine. Gold standard is still the endotracheal intubation by an emergency
physician.[1-3] However, endotracheal intubation is associated with a high risk of failure and depends on the
experience of the emergency physician and on the individual intubation conditions of the patient.[2, 4-7]

Supraglottic airway devices in various kinds are becoming popular and offer an alternative to
endotracheal intubation, especially the successful use of laryngeal tubes for airway management.[2, 5, 8]
Laryngeal tubes are easy to place by paramedics and show a higher hit ratio in successful airway management
compared with endotracheal intubation.[2, 5, 8]

To perform an ongoing assessment of this learning objective, different teaching strategies may be effective.
Other than the traditional teacher-centred course including theoretical instruction of the equipment or video
podcast which depicts the laryngeal tube and procedural insertion,[9] a Peyton’s-four-step-approach which is
divided into four singular standardised parts can be utilised.[10]

1. Demonstration: The trainer demonstrates the steps at normal speed without commentary.

2. Deconstruction: The trainer demonstrates the steps while describing them.

3. Comprehension: The trainer demonstrates the steps while the learner describes them.

4. Performance: The learner demonstrates the steps in the course of describing them.

This stepwise approach gradually shifts the responsibility of performing the skills from the instructor to the
learner. Bullock already stated in 2000 that “goal attainment should be changed behaviour with performance
enhanced through regular practice”.[1]

If Peyton’s-four-step-approach includes an additional step with simulator training under supervision, this
actually specifies the Peyton’s-five-step-approach. It is still a matter of debate, which way of teaching shows the
best results of insertion of laryngeal tubes for successful airway management.

In our prospective, randomised, controlled trial, we compared video podcast, teacher-centred-course, Peyton’s-
four-step-approach, and Peyton’s-five-step-approach in teaching students to learn insertion of laryngeal tubes
for successful airway management. To minimise potential bias, all included study participants hadn’t any
clinical experience.

Il.  Methods:
This study was conducted between January and April 2011 at the Saarland University Medical Centre in
Homburg, Germany, and was designed as a randomised trial. Written informed consent was obtained from all
test persons included in this study.

2.1 Participants:
All students graduated from secondary school without any practical knowledge about emergency medicine.

2.2 Interventions:

Group 1: All students saw a 30-minute homemade video podcast that included the theoretical instruction of the
equipment, all key information about the laryngeal tube (LTS II, Size 4, VBM Medizintechnik GmbH, Sulz a.N.
Germany), and procedural insertion of the laryngeal tube (Table 1).

Group 2: The same teacher as in the video taught all students in a 30-minute lesson. The teacher-centred course
included the same information in the same structure as in the video (Table 1).

Group 3: The same teacher as in Groups 1 and 2 taught all students by using Peyton’s-four-step-approach which
includes the theoretical instruction of the equipment (same presentation as in Groups 1 and 2; Table 1) and four
singular standardised parts:

1. Demonstration: The trainer demonstrates the steps at normal speed without commentary.

2. Deconstruction: The trainer demonstrates the steps while describing them. Demonstration and deconstruction
were applied in the same manner as the teacher-centred course in Groups 1 and 2 (Table 1).

3. Comprehension: The trainer demonstrates the steps while the learner describes them.

4. Performance: The learner demonstrates the steps in the course of describing them.

Group 4: All students were taught by Peyton’s-five-step-approach which includes the Peyton’s-four-step-
approach with the same teacher and an additional step with simulator training under supervision. The simulator
training included laryngeal tube placement ten times on the advanced life support trainer (Ambu® M Mega
Code W, Ambu GmbH, Bad Nauheim, Germany).

Each test person was tested for placement of the laryngeal tube (LTS Il, Size 4, VBM Medizintechnik
GmbH, Sulz a.N. Germany) by demonstration on an advanced life support trainer (Ambu® M Mega Code W,
Ambu GmbH, Bad Nauheim, Germany). The demonstration included ten separately performed laryngeal tube
placements. Each test of laryngeal tube placement included: mouth opening by using the cross handle, laryngeal
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tube insertion to the point until the mark of the tooth matches the height of the incisor (upper jaw), blocking of
the laryngeal tube, mechanical ventilation by using an Ambu breathing bag, and successfully moving both sides
of the thorax.

The mean time is the mean time of the 10 tests. Success rate of laryngeal tube placement was
successful mechanical ventilation by using an Ambu breathing bag and successfully moving both sides of the
thorax.

2.3 Outcomes:
The primary outcome was the time of laryngeal tube placement depending on the teaching techniques. The
secondary outcome was laryngeal tube placement success depending on the teaching techniques.

2.4 Sample size

During the study period between January and April 2011, 100 students underwent the course about laryngeal
tube placement. These 100 students were randomised into four groups, each with 25 test persons. Exclusion
criteria comprised of: no consent to the study or no attendance during the test of the laryngeal tube placement.

2.5 Randomisation:
The students were randomised by choosing a number from a sealed envelope from an assistant.

2.6 Blinding:

Each test person was blinded. The teacher was not the same as in the teaching lesson, saw the students
during the tests for the first time, and didn't know in which group they had been allocated. There was one
teacher for all tests. The demonstration included ten separately performed laryngeal tube placements. Each test
of laryngeal tube placement included: mouth opening by using the cross handle, laryngeal tube insertion to the
point until the mark of the tooth matches the height of the incisor (upper jaw), blocking of the laryngeal tube,
mechanical ventilation by using an Ambu breathing bag, and successfully moving both sides of the thorax.

The mean time is the mean time of the 10 tests. Success rate of laryngeal tube placement was successful
mechanical ventilation by using an Ambu breathing bag and successfully moving both sides of the thorax.

2.7 Statistics:

Our primary analysis was a chi square comparison of frequencies between the groups. For continuous

variables, groups were compared by one-way ANOVA, followed by post-hoc analysis including the correction
of a error according to Bonferroni. For non-normal distributed variables, ANOVA for nonparametric values
(Kruskal Wallis test) was used with multiple comparison method (Dunn or Bonferroni method). Logistic
regression analysis was used to calculate univariate and multivariate odds ratios (OR) with 95% confidence
intervals (CI). Calculation of all OR and all comparisons were made with respect to probands taught by media-
supported podcast. Potential confounder was A-level. Goodness of fit was assessed by Hosmer-Lemeshow-tests.
Data analysis was performed using IBM SPSS Statistics for Windows, version 19 (IBM Corp., Armonk, N.Y.,
USA). Continuous variables were expressed as mean and standard deviation (SD). Categorical variables are
presented as absolute and relative frequencies, respectively. Statistical significance was accepted at p < 0.05.
We calculated a sample size for the time of laryngeal tube placement depending on the training techniques after
nine tests. A four-group (Video, Lecture teaching, Peyton-4, and Peyton-5) one-way ANOVA with a 0.05 two-
sided significance level will have more than 80% power to detect a difference in means of 5.0 sec, assuming that
the standard deviation is 5.0 sec when the sample sizes in each of the four groups is at least 23 probands.

I11.  Results
3.1 Recruitment:
All 100 first-year students of the emergency medicine school (Homburg/Saar, Germany) were included in this
study. After randomising the 100 probands into four groups. Six of these randomised probands did not meet
inclusion criteria resulting in a final study population of 94 individuals.

3.2 Baseline data:

Table 2 provides general information about the characteristics of the probands. Gender, age, and their marks of
emergency medical technician school were comparable between the groups. The A-level graduation was
significantly more frequent in the Video (70%), Peyton-4 (68%) and Peyton-5 Groups (58%) compared with the
Lecture Group (33%; p<0.001).
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3.3 Numbers analysed:
The groups included the following numbers of probands: Video n=23, Lecture teaching n=24, Peyton-4 n=22,
and Peyton-5 n=25.

3.4 Outcomes

3.4.1 Mean time of laryngeal tube placement depending on the training techniques:

The mean time of 10 laryngeal tube placements after the teaching course is shown in Figure 1. The Groups
Video and Lecture teaching needed significantly more time compared with Peyton-4 (p<0.001) and Peyton-5
(Video: 28.0+13.0 sec; Lecture: 27.3+12.5 sec; Peyton-4: 22.7+7.1 sec; Peyton-5: 21.7+7.4 sec; p<0.001).

The median of the mean time of laryngeal tube placement was 23.89 seconds for all groups. Table 3 describes
the factor that needs less than 23.89 seconds for laryngeal tube placement compared with Group 1 (Video). The
Lecture Group did not differ significantly compared with the Video Group. In contrast, Peyton-4 (crude OR:
4.00, 95% CI 1.16-13.90, p=0.029) and Peyton-5 (crude OR: 7.24, 95% CIl 2.02-25.96, p=0.002) were
significantly faster compared with the video training.

Because A-level was significantly distributed between the groups, we made an adjustment for A-level. After
adjustment, Peyton-4 (adjusted OR: 4.01, 95% CI 1.16 — 14.07, p=0.028) and Peyton-5 (adjusted OR: 7.73, 95%
Cl 2.12 — 28.36; p=0.002) remained an independent factor to decrease the time of larynx mask insertion.
Goodness of fit for the adjusted model was assessed by Hosmer-Lemeshow-tests and was not statistically
significant.

3.4.2 Time of laryngeal tube placement for each test depending on the training techniques:

The participants in the Groups Peyton-4 and Peyton-5 were significantly faster in the first try compared to the
Groups Video and Lecture (Video: 49.4+20.9 sec; Lecture: 53.3+15.2 sec; Peyton-4: 35.1+11.5 sec; Peyton-5:
25.8+7.4 sec; p<0.001).

The Video and Lecture Groups were significantly faster in laryngeal tube placement in the second test compared
with the first test (Figure 2). After four tests, the Video and Lecture Groups had comparable results in laryngeal
tube placement compared with Peyton-5.

Peyton-4 was significantly faster in the first two tests than the Video and Lecture Groups. There was no
significant difference between Peyton-4 and the other groups after the second test. Interestingly, after nine tests,
the time for laryngeal tube placement with Peyton-5 was significantly faster compared with Video and Lecture
(Video: 23.0+7.4 sec; Lecture: 22.4+6.9 sec; Peyton-4: 19.2+4.4 sec; Peyton-5: 18.4+5.1 sec; p<0.001).

3.4.3 Success rates of laryngeal tube placement:
There were no statistical differences in the success rates between all groups (Video: 95%; Lecture: 92%;
Peyton-4: 93%; Peyton-5: 97%; Figure 3).

IV.  Discussion

In the present randomised trial of 94 probands, Peyton’s-five-step-approach was strongly associated
with a reduced time of laryngeal tube placement. Comparing students who graduated from secondary school
without any practical knowledge about emergency medicine, this is the first study to show that Peyton’s-four-
and Peyton’s-five-step-approach are not only superior to video podcast and teacher-centred courses, but that
after adjustment of potential confounder, they remained an independent factor to decrease the time of laryngeal
tube placement with successful airway management.

To improve preclinical treatment, all paramedics should be able to perform a sufficient cardiac-
pulmonary reanimation including supraglottic airway management so that it will be possible to save time until
the emergency doctor arrives. Accordingly, a skilful application of the laryngeal tube is necessary. Many studies
still advocate simulation as a means of transferring learned skills to clinical practice.[11-15] Assuming that
people are able to understand and reproduce the learning content better and notably faster by multiple
demonstrations within a scenario,[16] we performed a study comparing teacher-present teaching and alternative
media-support handling of the laryngeal tube with the interactive method by Peyton’s 4-step, respectively 5-step
approach.

The efficiency and validity of the laryngeal tube as an aid in airway management for emergency
medicine even through untrained personnel is confirmed again in this study.[17, 18] In line with previous
studies® *"*° and independent from the method of instruction, there was a high success rate in all groups without
statistical differences between the singular teaching methods. This indicates that such technically simple skills
can be reliably conveyed in many ways.[19, 20] Nevertheless, the time until the first respiration was
significantly reduced using Peyton’s-four- and Peyton’s-five-step-approach compared to video podcast and
teacher-centred courses.
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Assessing the realised time of laryngeal tube insertion of each test, we can see an obvious superior
outcome in the Groups 3 and 4 learning by the demonstration approach. These participants were in the majority
and their 10 tests were equally fast. At the end of the measurement series, the fixed procedure times of Groups 1
and 2 drew closer to Groups 3 and 4 but still did not reach their constant lower time in the 10 tests. Based on
this perception, we hypothesise that repeated demonstrations and progressive personal involvement of the
examinee into the scenario results in a faster comprehension and better reproduction of this act. Especially the
last step of the Peyton’s-five-step-approach (the independent repeated practice of the procedure) seemed to be of
great advantage to the student.

This assumption is affirmed by many studies.[20, 21] Hermann W. et. al also came to this conclusion in
their investigations that such practical skills can be performed faster and safer when the test persons were able to
see the procedure repeatedly and first and foremost were able to repeat the procedure themselves.[21]

Nonetheless, the results of our investigations go even further to suggest that a standardised introduction
using the Peyton’s 5-step-approach with subsequent multiple repetitions of the predominating procedure
provides the student with a significant time advantage.

The learning curve did not level off by most of the students after passing through a tenfold training
cycle; the learning process was concluded. The insertion of the laryngeal tube was safely, target-oriented, and
successfully performed without significantly changing the required time. Consequently, Group 4, who was
instructed according to the 5-step-approach, was the group with the consistently shortest importation time,
whereas, the results of the other groups during the measurements of the learning curve consistently improved
and approached the peaks of Group 4 only near the end of the practice series.

Our theory that the learning process of Group 4 was already completed is affirmed through the
investigations of Konrad who proved that ,,The process of learning manual skills in anaesthesia is characterised
by a rapid improvement of success during the first 20 attempts“.[7] Therefore, Peyton’s 5-step-approach is
excellently suitable as a training aid in order to convey simple manual skills. Through the repeated practice in
Step 5, the learning curve already shifts in the teaching unit and assures a constant, subsequent use of the
learned skills in the actual daily routine, and therefore, a higher patient security. The patient as an object of
practice is no longer applicable.

Limitation

It must be taken into consideration that new school graduates who were involved as probands in our
study were medical laypersons without any practical experience in emergency services, device-related
knowledge, or previous medical education.

This must be assessed, however, as a great advantage since all probands started the examination with
the same prerequisites. This was the first contact with the laryngeal tube for all participants; all were taught the
same methods of application, and no one had to accommodate, defer himself, nor rather disregard the
implementation technique they may have learned ahead of time.

Regarding the results of Groups 2-4, one must take into account that the training success depends
greatly on quality and competence of the teacher.[9] Therefore, in our study we used the same teacher in all
groups.

V.  Conclusion
The combination of theoretical knowledge and practical skills training in the Peyton’s-five-step-
approach leads to the best results and timing in laryngeal tube placement compared with video podcast, teacher-
centred course, and Peyton’s-four-step-approach.
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Figure and table list:

Table 1: Teaching contents for all four groups

Table 2: Population characteristics

Table 3: Influence of training techniques at the mean time of laryngeal tube placement

Figure 1: The mean time of laryngeal tube placement
Figure 2: Time of laryngeal tube placement for each test
Figure 3: Success rate of laryngeal tube placement

Table 1: Teaching contents for all four groups about the theoretical instruction of the equipment, all key

information about the laryngeal tube, and procedural insertion of the laryngeal tube.

General information of the laryngeal tube - History
- Structure
- Sizes and colour identification
Function of the - Indications and application spectrum in emergency and hospital medicine
laryngeal tube
Correct insertion - Head position: neutral position or with slight inclination
- Jaw-thrust

- Mouth opening with the left hand
- Insertion technique

- Blocking of the laryngeal tube

- Fixation

Ventilation - By hand with a ventilation bag

- Mechanical ventilation
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Table 2; Population characteristics

Video Lecture Peyton-4 Peyton-5

(n=23) (n=24) (n=22) (n=25)
Male gender (%) 18 (78) 14 (58) 14 (64) 18 (72)
Age (a) 18.0 #6.7 195 +3.2 19.0 %134 19.0 #8.0
A-level (%) 16 (70)* 8 (33) 15 (68)* 13 (52)*
Emergency Medical Technician - Basic
written examination (mark) 3.0 0.8 3.0 0.7 3.0 07 3.0 0.7
oral examination (mark) 3.0 11 3.0 12 30 %11 3.0 11
practical examination (mark) 30 #11 30 #12 3.0 11 3.0 #1.2
failed an exam (%) 2 (9 2 (8) 2 (9 3 (12)

SD (standard deviation). * p<0.05 versus Lecture. p-values < 0.05 were considered as statistically significant

Table 3: Influence of training techniques at the mean time of laryngeal tube placement
Influence of training techniques on the time of larynx mask insertion

(n=94)
Odds Ratio 95% CI p-value

Video Crude 1

Adjusted 1
Lecture Crude 0.93 0.27-3.29 0.94

Adjusted 1.05 0.29-3.86 0.94
Peyton-4 Crude 4.00 1.16 — 13.90 0.029

Adjusted 4.01 1.16 — 14.07 0.028
Peyton-5 Crude 7.24 2.02-25.96 0.002

Adjusted 7.73 2.12-28.36 0.002

The mean time is the mean time of the 10 tests. The 10 tests included 10 separately performed
laryngeal tube placements. The median of the time for the 10 tests of laryngeal tube placement was 23.89
seconds for all groups. Table 3 describes the factor that needs less than 23.89 seconds for laryngeal tube
placement compared with Group 1 (Video). Data are expressed as odds ratios with 95% confidence interval (Cl)
and adjusted for A-level. p-values < 0.05 were considered as statistically significant.
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Figure 1: The mean time of laryngeal tube placement
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Figure 2: Time of laryngeal tube placement for each test
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Connecting line: mean. Each dot plot is one proband of the group. The comparison of the four teaching
techniques included 10 separately performed laryngeal tube placements (10 tests). Each test of laryngeal tube
placement included: mouth opening by using the cross handle, laryngeal tube insertion to the point until the
mark of the tooth matches the height of the incisor (upper jaw), blocking of the laryngeal tube, mechanical
ventilation by using an Ambu breathing bag and successfully moving both sides of the thorax. # p<0.05 versus
Video. * p<0.05 versus Lecture. + p<0.05 versus test 1. p-values < 0.05 were considered as statistically
significant.
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Figure 3: Success rate of laryngeal tube placement
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Black line: mean. Each dot plot is one proband of the group.
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