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Prototype of Wheelchair Clothing for Disabled People
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Abstract

This research aims to : 1) examine the characteristics of clothing suitable for
wheelchair users and 2) develop a prototype of clothing suitable for wheelchair users. The
study involved collaboration with volunteer students. The physicological impairment and
inconvenient movement, along with activities requiring clothing to facilitate daily living were
investigated. The study focused on clothing for wheelchair users, with female students from
the Faculty of Business Administration, General Management Branch, Rajamangala University
of Technology Thanyaburi, aged 21 years old, participating as testers. The research primarily
targeted female users aged between 20 and 30 years old. Cotton fabric was used due to a
good properties of air permeability and sweat absorbing. The fabric used in the experiments
emphasized cotton fabric due to its high air permeability and sweat absorbing effectively.

Experimental results revealed that clothing suitable for wheelchair users, when
volunteers were sized at 2XL, the jumpsuit-style garments were shorter in length compared
to standard Thai women's sizes by 6-8 centimeters and had wider arm circumferences by
10-12 centimeters. This design adjustment aimed to facilitate wheel rotation during
movement to reduce friction while tumning the wheels. Pleated skirts had a wrap-around
design, with the back being shorter than the front to aid in air circulation while sitting in a
wheelchair and to minimize fabric friction with the skin around the legs and knees.
Comparatively, the front length of the skirt was shorter by approximately 11-13 centimeters
measured from the waist to the knee compared to standard skirts. Additionally, the back

waistband was elastic to enhance flexibility and wearing comfort.

Keywords: prototype, clothing for disabled people, wheelchair
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100% Lues 20 (Fedadmiugvie) uag 320Hedndwiugmaa) diuves 40 dnazdwnvindedmsu
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naNa

- Cotton Comp
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ALY
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CVC, CTC Funuasidudn1snanvasdunis) 1odainnssurunisuaninlodunsiesituduna

Y
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ANaBunseuLardutau Fevilisunuuesdn Cotton 100 % (1NIAR NeAIBABIFUEN) gann
uazgaiuresinitlonaufodoinisnunumsininineazyildindt Cotton 100 % wideidofidn
unanledansgirearsruigennialalifivi Cotton 100 % @ausiaznelndulesidn 4 ledae
TunissguigeIniaudnaw) wididednegluinasiseduiiunans Eusefidouthuvedn TC e
Wwes 20 uaz 32 uay 40 dedafinanandiusvianil s1AneglusgauIunas Tnetufuiuestin uas
% nskaniusEnItadule Cotton 100% wagiduledunsiey Wasidusnsnanaent TC Seming
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70-85% o Polyester 15-30% d@3u CTC 214 cotton 70% waviduledunsizn 30%
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T 9 awduiisdunuuderh uiynsiuvesiaiiniie s1adeudiegn

H1MaNENTEYINg Cotton way weuladaumsizsindeawwas (B0 TC, CVC wag CTC)
fedindiinainnisvenauiuszning Cotton fu uleduasiziindioanes lusnsduiiunnsia
fudafiaiinnaRfunnsatuged

- g1 TC Wunsuauusendng Cotton kay Indlaaines ludnsdiu 65 : 35
AavaudR lidn Tiédhe nunmudenisdnla

- f1 CVC Wunskauiusening Cotton wag ndeawes ludnsiaiuuseana 80 :
20 AuawRnd1e Cotton 100% wsidntfesnin watesnin duwieldd
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30 AauanURngsynIng {1 TC Ay K1 CVC
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1. Cotton 100% (R1#18) ANUEAMEL F91N AITITUIYDINA F93N
2. TC (Cotton way Polyester) A3mEavieu Urunats MIseuigeIna Urunand

3. TK (Polyester 30 lodaunsnz) mnutiangu wald nsssuigeinia weld
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Cotton Semi wag {1 Cotton Comb
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2. Cotton Semi Wur1 Cotton tnsauaunas draziinanuideu a szaunis
Lainseeng sianlalas wasamnneAsutdlale
3. Cotton Comb tJuf1 Cotton tnsndvign dnwazaediaziinuieunasia

1IN WAEI1ANREEINIEN Cotton ¥ilAdY 9
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1 v
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gﬂﬁ 2.14 9819k UURRNIANSE NS UAUNTINaDALE [4]

2.3.2 HARAUANUIEUUDUNESIIN [7]
1NN1SANWINUIN ﬁms%’mm"wamﬁmsﬁﬁwL%ﬁ]gﬂﬁ’m%ﬂuﬁmﬂushmsum
Taotulvaiuisaldealadis Tunuddedlanuunassnnirsduanuiaulams n1sannuie

vuduwedils waznisdmutguuuieassdagiuiindadugidmiuauiinisivisuy

Buwmesiiln vaneguuuulaefyaauniannsaaiulddiedsgui 2.15

asyAccess
Clothing

Dignity - Independence -« Style

JUN 2.15 iaseavinauiinsiviguudunesiun (7]
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U7 2.15 uamsdnuaizmansiiufureunmanadusnsdaiieliinszduien aunsnnon
manssuineld Avarsvimanddnalfimuglndaldine Ui 2.16 1Budndegrsesmans
flannsndaldnaenuunandu wezamnsadienaniansdivinuminfedld nanfusidefianld
avmndauandlugy 2.16 fa 2.17 Feaznuin Wunsl¥iaguszian nalfnduaznszgunaludummis

gaununisiigunsenseaudenenldmesiny

STANDARD FEATURES

Higher Rise in Back

Good for both wheelchair sitters
and the ambubitory.

Half or Full Elastic Waist

Comes with an adjustable coed
for 2 sure fie.

Mock Fly & Button

Found on all pants without
a functional fly opening.

Wrist Loops

Weist or Finger koops help
individvals hfe garmentes when
deessing,

Concealed Closures

Soft side of the Vekro™ faces the
hin for maxienum comfore. Zippers
all have underlayers for comfort.

Finger Loops
Found at every entry
poine makes pulling
Velcro™ apart easy.

U 2.16 mansiianaldde [7]

g o o/ =Y Q.J
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Option #1 — Velcro™ Fly
Easy to open, exended Vekro™ Ay offers easy access o parsonal
nesds. Maintains independence and dignicy. Finger ksops at every

entry paint assist in pulling the Veloro™ apart. Mok button for
ke,

This wider opening makes it easler to pull on. Front panel drosps
apen to the hip. Perfect for use with urinals. Provides agreater
access space for personal needs.

"Waist Embrace”

Panes thar don't fall downd This feature is found in many drop
frione seyles. An Inner waktband remalns arsund the walst so that
the pants will not fall down while standing. Features cokor coded

Velorn™ for ease of matching.

Opens From the right inner hem o che keft inner hem, Provides easy access
far personal nesds wichour having to undress or remose shoes! Good for use
with tubes or bags. Inside s2am opening comes witha funcrional Vekno™ Ay

ﬂpﬂnnlﬁih!ﬂmﬁpﬂin’

Opens completely on both side from the walst £ the hem. This Options
allows the panes to lay Aac which eliminarss Ifong! Dress a person laying
In bed orseared Inachair. Good for usewich tubes. Zipper or srap
closures avallible on some styles.

JUN 2.17 mansianansadadundnla [7]

ﬂ Style#120

JUN 2.18 dnwaizvean1ansiiilanasnniudng [7]
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_— Box Pleat — On back provides extra combort and ease.

= (Front Openings - Easyto open and close with Veloro™ tabs,
Funcriznal top buctsn for style.

- (nderanm Opening — When opened on both sides a shire can be

pur an wichoue it ng the arms, Just wrap arcund.
- Breast Pocket
Cuffs ~Three button styling with Velor™ @abs.
T Deep Set Sleeve — Allows for freedom of movement and easy dressing.

— Welcro™— rough skde of Yeloro™ never touches the skin

JUN 2.19 Midenaunsallanunile [7]

Polo Bodysuit
Functional top button. Mock buttons
Velcro™ tabs. Color: Capri

Adult Size: S, M, L $34.95,
X-large $39.95

~_—Snap Crotch

U 220 HeRausnauthls [7]

Style #188 Jean Cape
8oz 100% Pre-washed Cotton Denim
One size fits most, Price: $65.95

12

JUT 2.21 \dedmsuauasaiuiauys [7]
2.3.3 nansnanviensstulsemagdu [7]

wissgainnvglugduazsidunanudglualdiazaveundie lngawisanealdla

azanmenisidTanusziamialimiiansequnauisediu dagui 2.22
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U 222 iedosjsvisiivigludiu [7)

v Y

2.3.0 NN599NWUULERHNENNSURNANS

kY

ATAMURNITNIes e enuInduEesenazilidennuuisauieainld [8] ilesann
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J19nganad [9] 1aLiiaeunannnsdadunaiununseeiguiniu

Comfort 27%

Quality of

| materials

Price Durability 8% 15%
4%

14 o

JUN 2.23 Jornuadmiuldon a1uaAIaReIn1svegiinTg [9]

103U 2.23 wansdeyadaduniiudesnisaudedinua1duveddinig laun Heddu
e Mmsldauldasain wunsaldauie anuedesdindiinvesaulduasaiudenis
Heorhauldaureaaldnetaymavaniiady wun1sseameinesdmils nsgaduveinsivaieu
waaaien [9] wisdwiinedmiuuanafiuszauanuinsiunsindeulmdedinauasninaue
LY ] s ¥ o a A 14 [ = ! =2 (Y 9 ¥
Auvanassemansuazeudy 9 MNetesiumauasunlavessnenig Tuisgunmvesianily
\anauauaIAIRRINITIlAYYaIAURNISE S U UMY 9 81aagldindnuaudRiay

Wi fulakuAiiise annisiniunduda n1sgaduanudu msldduleensdadieanuauie nsly

g o o/ =Y Q.J
ANSES19RURUULERFEMSUALNNISIIS FauYS



30

Jannilaseasnuanzanlunsdadu Tergnisldumunzan Wwesuusziuanuamulunisldau
Untlessnenie wagyligaldddntaaunienindiunisusanie dadunisuansaladaiudives
danuldgouniufinisnissunmenazauiglaniniu agelsfiniuauiinisudazdanuunnd1anig

v = o v L4
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nMansndamefufnunuagnseauuivan Smauuenndeusdiuuniaunaily

JUT 2.24 degandndaeinldnsyauuivan washudnunuunisianszauviedy [10]
Ko ad v A a ° Y] 9] a ) PN yay v a
wennildadiiFereanuuuiavdmsuglduuy v ey faandusun 2.25 glduniey
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nseenuuuideielidndinsldgunsaimenisunndléine Wy vedeusims n3asuss
nefiiveudaielannsadhfgunsainariazazmnnindeihiieenuuulaeialy vienmandy
Yauazaaneduiivnaesindasidusndausiorfisarenniuns asnsolduazaeneenliods
faelurngBu vou viennviididlaghifesiendumilouniansialy mslfeuiiiesessuilon

imanzdmsunaainisidnuaznsiueIn1suIniy AU 2.26

JUN 2.26 fegransesnuuuideiisessumsldTiuiuaunsalnisunmg [12]

235 fugiunsesnuuudeindiuyanad msuldsody

vala a | L P 3 | & o = [ = P oY

Ansiauiin1snesnelidinasidisawnanmaiuiieisesmisegeiovsewmgnadu o Ndes
TdnandnlugluvindavFegnirdalildsadu 9nnsdunauastoyanisdsa [13 ] svezianade
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TmAnANunlagd andngAINluN1SHNULaZNEINUYDI919N18 Tunsaldnsiadetillaunesi
Fa1ian1siaaeulmnIsvinliiawsinasunes1aneunnulu lAAnanANURAUNRYBISEUY
Inasulaiauwazn1suInRuARIvald ws1zastulasbNNlraNasaINaUIgLaENSUANERSUD
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deornluginuszdnTuddanuddg dufiiaydmsuginisngudl

ndgymmenienmdainaritbiiindynifanssuluidnusz91iu dldsatsauiinisdes
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SUN 2.27 wuudnaessamenyudluvingds [16]

nansliimaseeniuuliauuiuiuly viliidenlvagaduiiawinusiusainaiu wsenady
Wulviliszmefesianlausnumundwazaslnnillotninsosdureadi msizaziuasidenly
Y a1 a Y = o & 14 @ 4 '
Aliifasesdudeidisldlaonisiadunaiuiy [17] vauleIN1unwUnaIAIseenkuulngInd’
NIANNILNININTEIU waziiuleiusnaasinnkazinieldliniaunssauniuly dwansdedi

nsUSuUTawuudianienaluguin 2.28

JUN 2.28 msaungusuunansdmsugldsaia [18]
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’ Designs for
- sitting

toaduipti. 2

1 1
U7 2.29 fegamsesnsuudmiugiinisiesodu [17]

d’lj [ P VY] [} (B yaa A <@ < 1
wuudaasUsulidntunaswas vatglridassluniseasulmansdusaldulvauis uin
= & a Y vy I a ad A = v
Tu ArsRRNUUUIUNIIIULEUSMteranliaiuld iinauauiswazinunlunisindeulnila
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U7 2.30 fegemsesnuuukvidediuderend miugldsodu [17]

ANSES19RURUULERFEMSUALNNISIIS FauYS



2.4 YUANNIFIUYIBUAZA N [20]

#1919 2.2 Thai Men Standard Sizes

34

NO. Body Description XXS XS S M L XL XXL  Grade
1 Neck girth 37.00 38.00 39.00 40.00 41.00 42.00 43.00 1.00
2 Bust 81.00 84.00 87.00 90.00 93.00 96.00 99.00 3.00
3 Waist 73.00 76.00 79.00 8200 8500 88.00 91.00 3.00
4 Hip 84.00 87.00 90.00 9300 96.00 99.00 102.00 3.00
5 Chest width 35.00 36.00 37.00 3800 39.00 40.00 41.00 1.00
6 Front waist length 42.00 43.00 44.00 4500 46.00 47.00 48.00 1.00
7 Back width 36.00 37.00 38.00 39.00 40.00 41.00 42.00 1.00
8 Center back length 46.00 47.00 48.00 49.00 50.00 51.00 52.00 1.00
9 Shoulder length 37.00 38.00 39.00 40.00 41.00 42.00 43.00 1.00
10 Arm length 62.00 63.00 64.00 65.00 66.00 67.00 68.00 1.00
Center back neck to
11 wrist 76.00 77.00 78.00 79.00 80.00 81.00 82.00 00
12 Upper arm 30.00 31.00 32.00 33.00 34.00 3500 36.00 1.00
13 Wrist 1550 16.00 1650 17.00 17.50 18.00 18.50 0.50
14 Waist to feet 95.50 97.00 98.50 100.00 101.50 103.00 104.50 1.50
15 Crotch depth 17.00 18.00 19.00 20.00 21.00 22.00 23.00 1.00
16 Crotch length 60.00 61.00 62.00 63.00 64.00 6500 66.00 1.00
17 Crotch to soles of feet 76.00 77.00 78.00 79.00 80.00 81.00 82.00 1.00
18 Waist length to knee 53.00 54.00 55.00 56.00 57.00 58.00 59.00 1.00
19 Thigh 53.00 55.00 57.00 59.00 61.00 63.00 65.00 2.00
20 Ankle 20.50 21.00 2150 2200 2250 23.00 2350 0.50

VNGNS : MY cm.

ANSES19RURUULERFEMSUALNNISIIS FauYS



!

JUN 231 ddunisiaudagiumisvuinannsgiugglne [20]

) o a &
ANSES19RURUULERFEMSUALNNISIIS FauYS

35



1919 2.3 Thai Women Sizes Standard [21]

36

NO. Body Description XXS XS s M L XL XXL Grade
1 Neck girth 3400 3500 3600 3700 3800  39.00  40.00 1.00
2 Bust 7800  81.00 8400 8700  90.00 9300  96.00 3.00
3 Waist 6200 6500 6800 7100 7400  77.00  80.00 3.00
4 Abdomen 7900 8200 8500 800 9100 9400  97.00 3.00
5 Hip 8500  88.00 9100 9400  97.00 10000  103.00 3.00
6 Chest circumference 6700  69.00 7200 7400 7600  79.00 8200 200
7 Rib cage 7500  77.00 8000 8200  84.00  87.00  90.00 2:00
8 Bust radius 5.50 6.00 6.50 7.00 7.50 8.00 9.00 0.50
9 Center neck to bust point ~ 17.00 1800  19.00 2000  21.00 2200  23.00 1.00
10 Bust point to bust point 1700 1800  19.00 2000  21.00 2200  23.00 1.00
11 Chest width 3000 3100 3200 3300 3400 3500  36.00 1.00
12 Front waist length 3000  31.00 3200 3300 3400 3500  36.00 1.00
13 Back width 3300  34.00 3500 3600  37.00 3800  39.00 1.00
14 Center back length 3600  37.00 3800 3900 4000  41.00  42.00 1.00
15 Across Shoulder 11,00 11.00  11.50 1200 1300 1400  15.00 1.00
16 Shoulder length 3500 3600 ~ 37.00 3800  39.00  40.00  41.00 1.00
17 Shoulder Slope 7650 ~ 77.00 7750 7800 7850  79.00  79.50 0.50
18 Arm length 5400 5500 5600 ~ 57.00 5800  59.00  60.00 1.00
19 Upper arm 2600 2700 2800 2900 3000  31.00  32.00 1.00
20 Wrist 1350 1400 1450 1500 1550 1600  16.50 0.50
21 Shoulder point to elbow 31.00 3200 3300 3000 3500 3600  37.00 1.00
22 Waist length to hip 2000 2100 2150 2200 2250 2300  23.50 0.50
23 Waist length to knee 5500 5600  57.00 5800  59.00  60.00  61.00 1.00
24 Waist to floor 98.00  99.00 10000 10100 10200  103.00  104.00 1.00
25 Crotch depth 2450 2500 2550 2600 2650  27.00  27.50 0.50
26 Crotch length 6700  68.00  69.00 7000 7100 7200  73.00 1.00
27 Crotch to soles of feet 7100 7100 7200 7300 7400 7500  76.00 1.00
28 Thigh 4900 5100 5300 5500  57.00  59.00  61.00 2:00
29 Ankle 19.50 2000 2050 2100 2150 2200  23.50 0.50

NUEWR : YUY cm.
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2.4.1 MyUurwnunsguiieltasiswuudn [20]
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