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Objective: The purpose of this study is to ergonomically evaluate subjective usability
according to handle shape, diameter, angle and button position for endoscope, and
spray of the Ear, Nose, and Throat (ENT) medical device to suggest optimal design
guidelines.

Background: As medical demand increases, the prevalence of occupational diseases
among doctors is high such as musculoskeletal and cerebral cardiovascular diseases.
Therefore, it is required to design an ergonomic PUI (physical user interface) to
minimize human mistakes and errors of a doctor in the medical system.

Method: Forty subjects participated in this study. This study produced a mock-up
of an endoscope and spray with various handle types, angles, and diameter. For the
pen-type endoscope, the shape of the handle (cylindrical, rectangular) and diameter
(32, 35, 38mm) were considered as independent variables. For the plstol type
endoscope, the shape of the handle (cylindrical, rectangular) and angle (90°, 100°,
110°, 120°, 130°) were considered as independent variables. For the spray, the position
of the button (upper-top, middle-front, middle-side, lower-front, lower-side) was
considered as the independent variable. As a dependent variable, this study evaluated
the subjective usability using by the visual analog scale on a scale of 0 to 100.

Results: The ANOVA result of a pen-type endoscope, there were significant differences
in handle shape and diameter. The handle shape of rectangular and 32mm diameter
had the significantly highest usability. The ANOVA result of the pistol-type endoscope,
the handle angle had the significantly highest usablllty at 120°. As the angle increased
up to 120°, subjective usability also tended to increase, but the angle of 130°

decreased the trend. The ANOVA result of spray, the position of push button had
the significantly highest subjective usability on bottom-front.

Conclusion: Based on the results of this study, the endoscope and spray should
be designed to have a pistol-type cylindrical handle with a diameter of 32 to 35mm
and an adjustable angle. If the adjustable design is difficult, it is suggested to design
with an angle of about 120°. And also, it is suggested that the spray's button be
positioned in the front, which can be pressed with the thumb.
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and spray. Furthermore, it could contribute to the prevention of occupational

musculoskeletal disorders.
Keywords: Medical device, Physical user interface, Usability, Endoscope, Spray,

Application: This study can apply ergonomic handle design guidelines for endoscopy
Musculoskeletal disorder
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1. Introduction
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2. Method
2.1 Subjects
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Table 1. Anthropometric data of subjects

Age (year) Height (cm) Body weight (kg)
454 (£84) 169.1 (£5.7) 65.9 (£12.5)

2.2 Apparatus
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Table 2. Example of mock-up of endoscope and spray

Device Endoscope

Type Pen Pistol

Spray

Image

2.3 Experimental design
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Table 3. Independent variables and levels of endoscope and spray

Device Type Independent variable Level

Endoscope Pen Handle shape Cylindrical '
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Table 3. Independent variables and levels of endoscope and spray (Continued)

Device Type Independent variable Level
Handle shape Rectangular
32mm
Pen
Diameter 35mm
38mm
Endoscope
Cylindrical
Handle shape
Rectangular
Pistol
90’
Angle
100°
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Table 3. Independent variables and levels of endoscope and spray (Continued)

Ergonomic Evaluation of the Medical Device Handle for Improvement of PUI Usability 17

Device

Type

Independent variable

Level

Endoscope

Pistol

Angle

110°

120°

130°

Spray

Button position

Upper-top

Middle-front

Middle-side

Middle-back
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Table 3. Independent variables and levels of endoscope and spray (Continued)

Device Type Independent variable Level

Lower- front

Spray - Button position
Lower-side
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2.5 Statistics

oz 2407 9|

XtolE SAH

M2 SAS 94 (SAS institute

|

QIXtOfl CHEHO] Tukey testE

FRLCE

Xl

0.05). {ol8lH £
Inc) SAHIHZ|X|

(o=

£ A83

3. Results

3.1 Endoscope - pen type
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Figure 2. Result of subjective usability by the handle shape and diameter of endoscope - pen type

3.2 Endoscope - pistol type
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Figure 3. Result of subjective usability by the handle shape and angle of endoscope - pistol type
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4. Discussion
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