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Abstract

Assistive technology was applied to overcome the limitations of education,

employment and homecare in physical disabilities. This study established individualized
design and development of ankle-foot orthosis (AFO) by 3D printing technology (3DPT),
and then investigated the functional performances of physical disabilities. Based on an

alternating treatment design of single-subject research, the subject is an adult with physical

disabilities. The study explored the functional performances of the lower extremities when
3D printing AFO is worn, and discussed whether 3DPT can be an individualized AFO and
whether or not an AFO-making procedure can be set up .

A of the literature\ shows that the major gross motor problems for many physical

disabilities is lower gait speed and impaired balance ability. AFO can significantly

increase and improve the function of lower extremities. Implantation of 3DPT in medical

industry is rising in recent years, so this study uses a 3D scanner and 3D printer to produce

AFO.

By using the “Gait Speed Test (GST)” and “Berg Balance Scale (BBS)” as
assessments, the subject was evaluated two or three times a week, a total of nine weeks.

Data analysis was conducted with visual analysis and C statistics.
Inter-observer reliability data of the “Berg Balance Scale (BBS)” is 90.47%

(85.71%~100%). The conclusions are:

1.3D printing technology can be applied to the individualized design and set-

up procedure of making AFO and can provide a new approach for producing assistive

devices.

2.3D printing AFO can increase walking speed and change habitual compensatory

posture, and then improve gait patterns of people with physical disabilities.
3.3D printing AFO can significantly improve the balance ability of people with
physical disabilities with immediate and maintainable effects.
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4.The research subject had a positive attitude about the use of 3D printing AFO and
would consider using 3D printing AFO and related equipment in the future.

Besides the research discussion and result, this study also provides suggestions in

production and assessment for other professional researchers on related topics. Therefore,
further research is able to take advantage of cross-domain collaboration in the field of

assistive technology.

Keywords: physical disabilities, 3D printing, ankle-foot orthosis, functional performances,

cerebral palsy
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* 6-1
"X TFHEER (BBS) MENAEH IR
. A A S B soe Hy C
AN 2 HA J& B A ¥oE
3DAFO 1% % AFO
1. kA 3 11 3
2. Mey 32 FAME -(®) /(+) /(+) -(5)
3. AR T 100% 100% 100% 100%
(#22) (#22) (#252) (#22)
4, RT3 E 38 45.36 45.36 44
5. K HERL T M 100% 100% 100% 100%
(#85€) (#52) (#Bx) (#85€)
6. KHEEE 38-38 42-49 42-49 44-44
7. K #e g AL 38-38 (+0) 49-42 (+7) 49-42 (+7) 44-44 (+0)

331 AR AR T ik 15%
320 75% VA EH R BAET 0 T5% AT H T L FAET -

* 6-2

AR X T ¥ & (BBS), MEMAH SR

N A/B 3DAFO) A /B (k% AFO) B (3DAFO)/C B (1#% AFO)/C
1. A -(®) -(®) /() /()
B R /() /() Q) -
2. M s TR AR R FAER
M gL B R4 B RAE R B R4 HFSY
3. KRG 42-38(+4) 42-38(+4) | 44-49 | (+5) | 44-49 | (+5)
4. T2\ 0% 0% 100% 100%
5.C 1 0.92 0.92 0.75 0.75
6.Sc {i 0.25 0.25 0.25 0.25
7.7 {4 3.73 ** 3.73 ** 3.03 ** 3.03 **

E1:%p<055 % p< .0l
320 A- A4 A B- B B C- it C

L AFO BYTE S EEAS SR - B 3D AFO B
FRHIEEIED - JEBRR AR RN E
AT bk A5 58 2 R B AT A8 S S rh KR FE 719
K WZRAE P ERRARRENER
B > b2 AR S R R 43 SO A SR A L Y]
BOfE T - PTRESZZE T REIIRE R A 28I - 53
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