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ABSTRACT

Along with an improved environment for developing prosthetic limbs, the scope of prosthetic limb use
has been widening and its exterior appearances are becoming more diverse. However, despite the importance
of their exterior appearance for the purpose of socializing, research regarding the development of prosthetics
to have an aesthetic function is very sparse. Therefore, the aim of this research is to explore the attributes
of prosthetics that are affected by the attitudes of observers and users of prosthetic limbs. The study was
conducted in three stages. First, to learn about the different attributes of prosthetics, we searched for photos
of prosthetics posted since 2012 on Google and collected 61 photos. The collected photos were then group-
ed by experts according to the attributes of the prosthetics (practicality, aesthetic, physical similarity). Second,
to determine the relationship between the attributes of each prosthetic and amputees’ impression of them, a
survey was conducted for non-disabled people. Third, another survey was conducted for disabled people to
identify the relationship between their attitudes toward prosthetic attributes and their body mmage. As a result,
this research identifies that the attitude of observers and wearers toward the utility has no effect on personal
impression and body image. However, the attitudes of observers and wearers toward the aesthetic impression
of prosthetic limbs show a positive effect on their impressions of body image. Furthermore, the attitude of
observers toward the physical similarity of prosthetic imbs to non-prosthetic limbs shows a positive effect,
whereas the attitude of wearers towards this physical similarity had no impact on body image. The aesthetics
of prosthetics are interpreted as important in the development of prosthetic limbs. This research could be
helpful for the future development of prosthetic limbs, taking into account the perspectives of both observers
and wearers and demonstrating their attitudes toward prosthetic appearance.
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- Prosthetic limb aspects -,
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{Table 1> Selected Prosthetic Limb Images as Stimuli
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Cronbach’s a

WA A =
30.22
58.82
85.95

Cumulative
Variance%

>
Eay

]

)

Eigen
value
2.72
2.48
2.44

Factor
Loading
0.913
0.849
0.945
0.925
0.905
0.987
0.920
0.883

240.00), AR A (F
0.890

- functional
- 929 —

Contents
unusual - usual
dissimilar - similar
unnatural - natural

practical - impractical
unstylish - stylish

inefficient - efficient
unattractive - attractive
dowdy - sophisticated

nonfunctional

Factor
Practicality
Aesthetic
Physical
similarity

{Table 2> Factor Analysis and Reliability Analysis of the Prosthetic Limb Aspects

Aew S,
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{Table 3> The Result of Univariate Analysis of Variance and Post-Hoc Analysis of Prosthetic Hand

(n=50)
Mean'Ht of posthoe anlaysis (gtandard deviation)
|
Factor F-value P-value
Prosthetic hand 1 Prosthetic hand 2 Prosthetic hand 3
Practicality 4.08(0.91)° 3.82(1.18)® 3.52(1.24)* 3.03 0.05
Aesthetic 3.23(1.21)* 4.08(0.90)° 3.19(1.12)® 10.58 0.00
Physical similarity 1.79(0.91)* 2.38(1.14)° 455(0.57)¢ 127.50 0.00

¥ Duncan’s post-hoc analysis : The same group if the letter is the same. Group means are in the following order:
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{Table 4> The Result of Univariate Analysis of Variance and Post-Hoc Analysis of Prosthetic Leg

(n=50)
Mean'esult of post-hee analvsis(standard deviation)
"7 g
Factor B o F-value P-value
Prosthetic leg 1 Prosthetic leg 2 Prosthetic leg 3
Practicality 4.10(1.00)" 3.70(0.99)*° 347(1.15)° 451 0.01
Aesthetic 3.17(1.20)* 3.90(1.03)° 2.90(0.99)* 11.39 0.00
Physical similarity 1.86(0.97)* 2.50(1.07)° 4.18(0.89)°¢ 73.67 0.00

¥ Duncan's post-hoc analysis :

alblc

The same group if the letter is the same. Group means are in the following order:
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(Table 6> Demographic Characteristics of Respondents (non-disabled)

Classification

Male

Female

20~29
30~39
Less than 1 million won

More than 1 million ~ less than 2million won

More than 2 million ~ less than 3million won

More than 3 million ~ less than 4million won

More than 4 million ~ less than 5Smillion won

More than 5 million ~ less than 6million won

More than 6 million ~ less than 7million won

More than 7 million ~ less than 8million won

More than 8 million

Total

Factor

Gender

Age

Average income
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{Table 7> Demographic Characteristics of Respondents (disabled)

Factor Classification Frequency Ratio(%)
Male 19 63
Gender Female 9 30
Not filled in 2 7
20~29 6 20
30~39 1 3
40~49 3 10
Age
50~59 7 23
60~69 11 37
Not filled in 2 7
Not employed 10 33
Self-employment or employee 9 30
Job Housewife 3 10
Student 2 7
Etc. 4 13
Not filled in 2
Bilateral upper limb 2
Bilateral nether extremities 3 10
Right upper limb 5 17
Handicapped part Right nether extremities 6 20
Left upper limb 5 17
Left nether extremities 7 23
Not filled in 2 7
aesthetic use 15 50
Semi-automatic 8 8
Lo Automatic 2 7
Type of prosthetic limbs — -
Artificial intelligence 1
Etc. 3 10
Not filled in 1 3
Less than 10 years 6 20
More than 10 years ~ less than 20 years 7 23
More than 20 years ~ less than 30 years 7 23
Duration of disability More than 30 years ~ less than 40 years 4 13
More than 40 years ~ less than 50 years 1
More than 50 years 2
Not filled in 3 10
Total 30 100




IRAf 2871% 25%

(20199 29 ~49) HMASYT AF”Y TAEHES o2z o
7% R Rzstel FoE fEaATh o
Aol Al 2 HAEO AFHYoW A
X 7)ol = AR AES AEsdnh

T 309e] M Fosiion HE RE

Ny o 13

o7 yg
A Ao z7t 7t
7+ 109 ©)3} 69
d oA 30 o]a} 7Ed 304 OVJ 4004 o]} 49

1} o
IA—
A}
<]

AFA% 95% 19 7]

ou vlHg JN5EL A

Z E40 ASHAT AT FolA shedl WA 409 o 509 oldk 19 50 o] 25, ®l/1g)
o] 1990) 7, d4o] gHoE Aol e Ao 3w@ow eyt BAd AL F 309 TR
vebgter, dA5di= 200 69, 3000 17, 409 3 JAT+FATH 54 (Table )3 2tk

4, 50t} 7%,
A7l FoAgou 607t 5

600 19O = oy %«l AZH 7t

3
gk 93 FolAe AYLIE 7 104, 49

IV. Results and Discussion
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{Table 8> Factor Analysis and Reliability Analysis of Perceived Prosthetic Limbs Attributes
Factor Item Factor Eigen |Cumulative | Cronbach’s
loading | Value | Variance% a
The prosthetic limbs worn by the person in the 081
photo are handsome or pretty even for others to see. ’
The prosthetic limbs worn by the person in the 0.85
) photo are cool or pretty. ’
Aesthetic — - 2.53 34.10 0.81
The prosthetic limbs worn by the person in the
. 0.73
photo can help express one's taste.
The prosthetic limbs worn by the person in the 071
photo can help express individuality. ’
The prosthetic limbs worn by the person look similar 0.94
with the part of the body. ’
Physical Others may think that the prosthetic limbs worn by ;
similarity | the person look similar with the part of the body. 0.54 1.76 62.30 0.92
The prosthetic limbs worn by the person are not 0.85
awkward as the part of the body. ’
The prosthetic limbs worn by the person in the
. . . 0.86
o photo are likely to help in everyday life.
Practicality — - 1.76 83.17 0.77
The prosthetic limbs worn by the person in the
. 0.85
photo looks practical.
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{Table 9> Factor Analysis and Reliability Analysis of Impression

Factor ltem Factor Eigen | Cumulative | Cronbach'’s
loading | Value | Variance% a
The prosthetic limbs worn by the person in the 0.90
photo make the wearer's impression look good. ’
Impression I think'the person in the photo has a favorable 0.87 2.27 0.76 0.83
impression.
I feel close to the person in the photo. 0.83
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{Table 10> Result of Linear Regression Analysis for Impression of Prosthetic Wearer

(n=204)
Independent Variables B Standard error t D
Constant 1.02 0.18 5.63 0.00
Practicality -0.02 0.02 -0.85 0.39
Aesthetic 0.40 0.03 12.55 0.00
Physical similarity 0.20 0.02 7.24 0.00

Dependent variable: Impression

¥ Measured using a 5-point Likert scale (“1: strongly disagree”~"5: strongly agree”)
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{Table 11) Factor Analysis and Reliability Analysis of Belief in Prosthetic Limbs Attributes

Factor Item Factor Eigen Cumulative | Cronbach’s
loading Value Variance% a
The prosthetic limbs should be able to express 0.91
my taste. '
The prosthetic limbs should be handsome or 0.91
Aesthetic belief | pretty even for others to see. ' 3.33 37.15 0.92
The prosthetic limbs should be able to express
. . 0.89
my individuality.
The prosthetic limbs should be nice or pretty. 0.87
The prosthetic limb should be in a natural
0.91
shape for others to see.
Physical The color of the prosthetic limb should be
3 3.47 3
similarity belief | similar to the color of my skin. b 231 634 08
The prosthetic limbs should be similar to the
0.80
actual body shape.
Procticalit The prosthetic limbs should be able to help in 091
ra];: i.cafl V' |my daily lives. ' 1.80 83.90 0.84
elie
The prosthetic limbs should be practical. 0.91
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{Table 12> Factor Analysis and Reliability Analysis of Evaluation for Prosthetic Limbs Attributes

Factor Item Factor Eigen | Cumulative | Cronbach'’s
loading | Value | Variance% a
I think the prosthetic limbs that I wear are nice or
0.91
pretty to other.
) The prosthetic limbs I wear are nice or pretty. 0.88
Aesthetic - ic 1 2.84 32.10 0.89
evaluation I can express my taste with the prosthetic limbs I 0.78 . oL, Kb
wear.
I can express my individuality with the prosthetic
. 0.67
limbs that I wear.
The prosthetic limbs I wear is a natural body shape
0.89
even for others to see.
Physical . .
bs I
similarity The prosthetic limbs I wear is similar to the actual 0.88 941 50,44 0.86
. body shape.
evaluation
The color of the prosthetic limbs I wear is similar 0.83
to that of my skin. o
Practioalit The prosthetic limbs I wear are helpful in my daily 0.84
racticalty | jfe, ' 192 80.71 0.73
evaluation — -
The prosthetic limbs I wear are practical. 0.84
{Table 13> Factor Analysis and Reliability Analysis of Body Image
Factor Item Factor Eigen | Cumulative | Cronbach'’s
loading | Value | Variance% a
I avoid going to public space because my disability 0.92
is visible. '
I ild I
Body image do not feel good when a §h11d do not know 0.91 236 79.00 0.82
asks me about my amputation.
I am trying to conceal my revealing of my
L 0.83
disability.
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{Table 14> The Mean Value of The Prosthetic Limbs Beliefs and Evaluation

(n=30)
Mean (Standard deviation)
Practicality Aesthetic Physical similarity
Evaluation 3.62(0.78) 1.91(0.91) 3.0000.91)
Belief 4.44(0.54) 3.12(1.09) 4.15(0.72)
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{Table 15 Linear Regression Analysis Result for Body-Image of Prosthetic Wearer

(n=30)
Independent Variables B Standard error t D
Constant 0.84 2.78 0.01
Practicality 0.23 0.05 1.14 0.26
Aesthetic 0.57 0.05 2.63 0.01
Physical similarity 0.26 0.04 1.33 0.19

Independent Variables: Body image
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