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[Abstract]

Dental contact during endotracheal intubation is an important procedural event that may lead to dental
trauma, including tooth fracture, luxation, and periodontal injury. Although dental trauma is one of the
common complications associated with laryngoscopy and tracheal intubation, operators may fail to
recognize actual dental contact during airway management training. This study aimed to analyze
stage-specific dental contact ratios during endotracheal intubation and to evaluate participants' perceived
usefulness of visual feedback-based training using a dental contact sensor. A total of 46 participants
were included in the final analysis. Dental contact ratios were calculated by dividing the dental contact
time at each intubation stage by the duration of the corresponding stage. Data were analyzed using
descriptive statistics, chi-square tests, binary logistic regression analysis, Wilcoxon signed-rank tests,
Cochran's Q tests, and Friedman tests using SPSS Statistics version 27.0. The Wilcoxon signed-rank test
showed a significant difference between perceived contact time and actual total dental contact time
(Z=-3.604, p<.001). Cochran's Q test showed significant differences in dental contact occurrence across
intubation stages (Q=57.384, p<.001). The Friedman test also showed significant differences in
stage-specific dental contact ratios (X>=78.045, p<.001). The highest mean contact ratio was observed
during the glottic exposure stage (57.2%), followed by tube insertion (53.6%) and 45-degree angle
adjustment (41.8%). These findings suggest that dental contact occurs predominantly during specific
procedural stages and that visual feedback-based training may be useful for improving dental contact

awareness and preventing dental injury during airway management education.
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I. Introduction
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II. Related Works

2.1 Dental trauma and laryngoscope manipulation
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2.2 Dental contact reduction strategies
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2.3 Simulation-based intubation education
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III. Methods

3.1 Study design
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(A) Sensor mechanism
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Visual feedback indicates any dental contact during intubation practice.

(B) Circuit schematic
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Fig. 1. Dental contact detection sensor used for visual
feedback during endotracheal intubation.

3.2 Participants
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3.3 Intubation stages and measurement
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3.4 Evaluation of Perceived Usefulness of
Visual Feedback-based Training
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3.5 Statistical analysis
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IV. Results

4.1 General characteristics
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Table 1. General Characteristics of Participants

Variables Categories n (%) or Mean
Sex Male 25 (54.3)
Female 21 (45.7)
Age Mean 24.08
<30 1(2.2)
Practice <50 5 (10.9)
frequency <70 12 (26.1)
<90 6 (13.0)
>90 22 (47.8)
Within 1 week 20 (43.5)
tr;iansitng Within 1 month 122)
time Within 3 months 10 (21.7)
Within 6 months 15 (32.6)

4.2 Comparison between perceived and actual
contact time
ARIFEARI AR F Alob FHARES v]wsh7] A
A7 232 AAISISICE Shapiro-Wilk 274 2} 91|
BEARE B8-S UESHA] 42t (p<.001), 2A] 5
Aok HEARYE A12dg T eklrkp=.009). ol
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o 21 3% 36, A dee 78, 8%t B 39
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Table 2. Comparison between Perceived and Actual
Dental Contact Time

Variable Mean SD KSp SWp Rank N M. sum
rank

Perceived

contact 246 408 <001 <001

time

Actual 408 297 051 009 N 5 o493 17450

total rank

dental Positive 36 2143 77150

contact rank

time Tie 3

Wilcoxon signed-rank test: Z = -3.604, p < .001
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4.3 Stage-specific dental contact occurrence
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N

Table 3. Stage-specific Dental Contact Occurrence

Intubation stage No contact n (%) Contact n (%)
Laryngoscope 32 (69.6) 14 (30.4)°
insertion
Tongue shift from b
right to left 22 (47.8) 24 (52.2)
45-degree angle 17 (37.0) 29 (63.0)
adjustment
Glottic exposure 15 (32.6) 31 (67.4)
Tube insertion 8 (17.4) 38 (82.6)r
Laryngoscope 35 (76.1) 11 (23.9)
removal

Cochran's Q = 57.384, p < .001. Values with the same
superscript letter within the Contact column indicate no
significant difference (McNemar test, Bonferroni-corrected
p > .0033).

4.4 Dental contact ratios

g ©AE Rlob A& vlgZ vlus] $lsto]
Friedman 772 AAIRH Aat @A 7 {9t zfol7}
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A 19 B YA’ ROk Ao
o 254 AUy SREAIA @A A2 ot

Afol7t glo] 7MY 32 FRHlg AR EREUT
(Table 4).
Table 4. Comparison of Dental Contact Ratios

across Intubation Stages using Friedman Test

. Mean dental
Intubation stage contact ratio (%) SD
La.ryngo§cope 838 16.1
insertion
Tongue shift from b
right to left 315 404
45-degree angle 418 409
adjustment
Glottic exposure 57.2¢ 45.6
Tube insertion 53.6% 40.8
Laryngoscope 5.42 13.8
removal

Friedman x* = 78.045, p < .001. Values with the same
superscript letter indicate no significant difference
(Wilcoxon signed-rank test, Bonferroni-corrected p > .0033).

Distribution of dental contact ratios according to intubation stage
Friedman x? = 78.045, p < .001
100
" .
60 572 53.6
N X
A
418

A
40 31.5
A

s T T

1. Laryngoscope
insertion

Dental contact ratio (%)

il

2. Tongue shift 3. 45-degree angle 4. Glottic 5. Tube 6. Laryngoscope
(R-L) adjustment exposure insertion removal
Intubation stage
1 Box: IQR (25th-75th percentile) == Median A Mean —— Whiskers: 1.5 x IQR

Fig. 2. Boxplot distribution of dental contact ratios
according to intubation stages.

45 Perceived Usefulness of Visual
Feedback-based Training
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Table 5. Descriptive Statistics for Confidence and
Perceived Usefulness of Visual Feedback

Variables Mean SD
Confidence score 2.96 0.67
Perceived usefulness score 3.74 0.49
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4.6 Factors associated with dental contact
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Table 6. Factors Associated with Dental Contact

Variables Statistical test p-value
Practice frequency x?=8.472 .076
Last training time x?=2.805 423

Grip method x*=3.744 154
Practice frequency in OR=0.745, 649
logistic regression 95%CI1=0.209-2.649 '
Last training time in OR=0.361, 197
logistic regression 95%CI=0.077-1.698 )

V. Discussion
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