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Design of interactive and ergonomic wheelchair
equipped with direct health service system accessibility

Abstract: An interactive and ergonomic wheelchair equipped with a health service system has
been designed. Its primary goal is to meet the mobility of the different persons with disabilities.
At the same time, its secondary goal is to provide novelty health services such as urination and
defecation by observing the tips and health space. This research is applied in terms of purpose and
qualitative-descriptive in terms of nature. As a practical matter, it has used two methods of verbal-
visual (questionnaire, interview) and non-verbal (observation) by survey method to collect data
and benefit from analysis by relevant expert (Delphi) groups. Its design method was the so-called
Design up (Tarrahi Nameh in Persian) which was based on the interaction design and user-
centered approach and has employed Analytical Hierarchy Process (AHP) to prioritize users. The
result is the interactive and ergonomic wheelchair equipped with a health service system under
the Sabita brand, which has an effective, efficient and safe means of transportation. It enjoys the
sanitary system of defecation in a hygienic environment along with washing and purification,
which is the main need of its users and finally seeks their satisfaction and pleasure. The Sabita
wheelchair, also, facilitates the work of physically able-bodied assistants. Six elements of usability
such as effectiveness, efficiency, safety/comfort, utility, learnability and memorability, on the one
hand would be brought. The goals of interaction design as visibility, feedback, constraints,
consistency, affordance and engagement user experience, on the other hand, would be illustrated.

Keywords: Wheelchair, Health service system, Ergonomics, Interaction design, Industrial
design
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6 UCD: User-centered design

7 AHP: Analytical Hierarchy Process
8 Harry Jennings

\Y

1 Survey

2 Verbal-visual
3 Non-verbal

4 Design up



VEN Gl s e pslez o)l o 5 o Sl

ol pl gl &S Glanie p ki a5 cowl SO LB S
Sl s Gloyd g (Shn slaauie wedoe Bpeo
5B o905 9555 5 QBT 4 (S 5 Sudlye slaanze
blos >k g e Ll hosd cl )5 ool yo Sl
Ol Ty ey 5 calamily o3l ol Sl Gials &y oS clis
50 abl Al Jled jgax dssl> 10 5,8 090 oo Eely g 00ld
Motz Jare lnls 4 baye ¢ tegs il slal (isu ol

Do s VI QO Jgos) wilooss 8 ,ne

D0 5V] oz Jaze olp)lS & bgpe (s agg il slal V Jour

g WO YR Cytalal H
[
mTfs | zbas | e
o,
HVYe 00 Hpiebas | ovE (H
HY - 08V [Halitlras TH|H
HY\YS (MMl | fu|E
HYTAS | mbolos | om [H
iy S
HOAND | ey s | #H [
ot sl
mFFF |Halscly. | v fH
mrer [meleely. | AmfE
peref oS, pls)l | am @
HFANVE |08, Job | Vemd
aYAY el | vjE
Har 25

gz Jawe 9 ol Sools t Slawe gy -
loagy Sloas ailolw 4 oo

Ol 5l a5 cel il dbsy (b Giagly onl 5l Bas
alolo @y jezme Seagist)l 5 el oz, (Jore plyea
4 Sy Jeame (pl cwl ool 0ol blags Sleas
sladinlss 5 Bus 09,5 o5 ad walys oLk IS ke
Ll (Hhb po 5 Wish a3lis e 5 Godo jsboar bag]
oadganail 098 )z ;o gz (Juie ()5 s S
5 Obeitiy ol Ohled (&5 o ez olsS ol oLl aS

SlSe (gdige 2585

Jolss (Fib wlp slaply g B 0310 e 5 69,1
ol Jelgs 51 S leiedy leas/ DY game b o
Sloj el 413 )3 118 4z 50,90 « S Jase 4 caipoZy g
&S cwl Yoy YL Al ceas ) cwas Jgaxe
5 Sl 35,0 g jeme |) 953 Bus 09,5 5 )5 lb
9 é,..o.c (501"'“ Lbu] )‘ &$us =9 oals )‘)5 .)99 Sldlas
9 oo)f @L..ul.....u ‘) Lku] 6[9)[...' ‘bl.o_v 9 .))51 Cowd A &30
5 ime Sl e 5 el pl &S WS Sy
Lt (b 01,8 el jo ol e o ianl IS

al,3l Goes WS o oolaul oz > Jaws 5l as ol
L:s(j Clled g 0S5 > aS wlis (S5 o cem> olg= g5
Ome 4y g Sewl S0 318 g (LiSulys Jaleg b Jelas 5,550
S @Sy Jolas (b 3 Sug, 53855 I 50 s
255 510 )l 5l ass nl (6l b 2lib o5 el S5l
Gize |y cwl ylal (6,010l o¥ (6 uSol cubls Lewsgllas
Cah) oy Jols (b Slaal s gsw s ojleee
A Slexla Ve Bl A biusgase Bo,955L % sl
b alBesjlgs a5 o9l co lieyl 4 1, A 55
DY] Sg8 0 o0l Jolas

Mgz Foio (ogisS Y=Y

@ b gl ghlees g )5 ) (g35bes e ol
g 05 4z Gree g 380 seba (o p 3 5 laojlusl ola
ol U e 4 0 0y cole g 2l o oyl
5 olul i sl Jas ol odlm sles st
bl o3Il g slal ol st ol 0B pnns  s2bvo 3l
Slaseie [VF] casl 009 0,5 Gialel § (s, o995 )
slml jpkiieas wilise sla gl b olymols (5 5egs ]
Lol (5550 1 cnl elatzl (s 15 Lams b Gl
sla Sy g bl (bl &5 Sl 5 by 5l eslinu
sbiedy it oLl (S5 pemr ool (Sosd
shoslitul el g (Jos )55 5 Sluil sloaijo ials
ok onl pogdle ol p3¥ lis g0 (sadgi DY gazs
Sro ook s els> ol S8l 4SS (gl W ygeame oS

5 Feedback

6 Constraints
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8 Affordance

1 Utility
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1 Communication view
2 passive
3 Active



Sl (g 4508

)‘QC)} QSIM )‘ oolaw! u,o..p ).’)15 S ol (5"3‘5"’ ‘_g‘).a
Sleas bl 5l Glojen oolawl wad slul> jshaiea

VY JSs) ol asls 5ol ol cudlog

e 53555 0 al p 3 18 Ay 30 18
S > 29 LS 29 5 y0

3ol 010 I3 camio 30 18 3 Sl p) e

Jome o ol Rer e o elian s ol ol )l oi

OA i Sy e

i %

s ol sabal
i 3l >

30 G 2 Y
S ges

U 5k g Laale Yo 2 Jase jleslaul (g9 5l Yo IS
il Sleas asbels 4

Hae 55055 5L 2l 23 ool S5 o b ools H1,5
Slos = D95 Ho yo D95 o H

P oladad sl o JLasl (5 dmiie 5015 5158 Wb iws 53 cuss
P bl s ailele 50 olfhends sho!  of £S5, eelils o
i ol 5 axbo S9s Jowo

alolw cliy=t ols 1,8 o s,y (Hree s solel
S5 e o 5o i T U ORads g slos

51 R
[ S
S 9 0l 9 »

aSlolw I colawl auas
e Sblae s
1D 5 g slas s
e o250

A le B9150 G185 5 od 5 e eloi!
oS ool g Jol el asd oS lawgs

S o (5 4old) g D5 oo

5 ol ©lp tolo JloF > Jass 5l eolatul o lew VY S
eilagy Sleas aileles 51 ylojpe oolaiul

Shdel Ky g >

ol e 4z e 385 Gl s gugs LI Jpaze L
Geds b b aS ol izl Glls Jlog e Jors Ll
) slaz )by aibeler o g 48518 0o LS 50 (cwiigs 4
bl 4 a0 SwgioS )l g lolad Yoz > Jawo sl s

O ) calsaldsl)l silags wleas

ASPS TV Er Jake B3y 6
O3 33 o g2y S g 35 bl Wbl iy o
Y 03%e g JIE D9 509 055 S\
A5 9S
PSCRTCAIL 292 PU RO FC o Y
e il YROY Y.V 8V (¥ gl o35 olul @
o il 18, AP 8ALY ol e bl 8/ s S5y
2SS oA e i 0 S8 )T
e il ASIY A GA (Olakad aliaxs ol o
e Gl A FoF FoT D 0l ey Sl o
sl i e K10 52 ke g S 0
04 B39 508 @
Sl bl ) st wlele 2 iy S

9 5 g Ak
03l ol 512 0255 b pagmiaagll 3l solizute
SR ER Jae

S i 3 oLl (g 53 g ol g (S

A e bula ) 198 39290 o 0 k> g g edm e

Py SVl oo Fole g 50
qa‘.ﬁuﬁ,o&i-eﬂdhﬂ@xuf-ﬂ-wﬂé%

R )

Wl 23 9 Fewd g5 SV (39 58 o

Sl ol 5o Bilre g (y3le 55158 G0 Glse

TS

ol dmdo s b Jlail (090 0500 809550

L dlidong g b o550 i (39 830 Sadl o

ey 3 ol Al 3 4z o e 0

yeyi ol el @ 4lo o Jaio B
-ojh
=S
T i )
oty

e 1Kaes |yt | oeee
SV 9a3 (5% g0

oYl 5%e gla sy
Jal s9d 5 e S50
293 S9 g S J5U

b el

ol o3k

18 g Gy S g Slalad Aline
R
S g T2 90 i

!
bE
it

a0

Lo )l 2 (Joro izl g (ewaige ((So3d Glo S V4 IS

otz o ol sl 5 acead Bys 4 azgi L
g5k 99 Tl ol (61,850 5 Jgammo 3l ooliul (sl il
Sas a5 Cwl gloy sl Jsl sou,bew sl sadans 3 ks o
Sleas aibelu Wilgs oo & yg0 (pl jo all obul> s p,lS
il ol 5l g WSS el 095 S Jae 4], sblag
£90 S92 ki (Vo USE) wylad colainl Jgons JloF > Joio



VEN Gl s e pslez o)l o 5 o Sl

e (S o oz olgB 0l IS 5 yess ST Bl ¥ Jsar

Lsls )lo‘cﬁ
e | Hpalel 8
0

LI by | mo |1
Hpw

YT (el |BY [0

oY Hadslres | mr |H

HVe | dylas | BF o

LT - PR T

may pla s | 0F [0
My g

HYY el | my o
Haz.. 2}

Hav tay oo | HA O |H
B sl

sk} ol | HAH
0 Jats

HES el M- |m
Fpas il

Haf | H o8, ek (B[R

S S Az -F

2 S sz Gl 0l 5 Gelsles YL Ll & 4z L
slr S8 nl s &) ssbaietr 5 olnl Ga3 VL 5 Lis o
5 Obej 2 53 il Slead Sl plejea eslial 5 olnl>
5 el Sl Jame gl cnl )3 )b sl sln B
Lolo @y coo bl Sloas wlols 4 jgzme SnogisS |
bl gluls el o1y )5 s SS jl llo e 5 )b
GO9iS g Sald) 503 g 5l g WS (o0 63k el 5 2,
S 4 g i p)l5 alesjles yolie 3iou L, (U]
WiBdS SYgams 5 Sligizd l plete 5 4l glys O)jg0n,
g ,F > Jaio b ooen il Sl able s
5 85 el T L lesen esliial o (s iy illan] collal
49 5liws (plamd oo ()b ghgtund g glie Culal ol o,
Jbd (g pan dasel> 0 wilgly a5 v o uiiassleiel )8
5 Ol 0 (S0P 9 bl (s e sl adls
e x5y e ] 055 glie colrl il lap S
Ol g )leb glgiand jslateas (ilage (are Sl b
slog) 511, (5 o sam oly3 s bl ¢ o SLU oo
olel o o151 b & g 5 acighe o suwsy lacslon
IS o et 1y s g loys LSS IS 5 atloas

SlSe (gdige 2585

b 2le) 9 (09995l (o hes s Sy -0
Llo log y2 Jaiwo

(0 ,Sles Bl Linlo Jlof > Jao b lp,l5 ol
A ol aB SIS laga wbbale) 5 sesisS)
ke gl )l 4 m8 b o)l bl was Jpams
Cols, ailgiy a8 54 ablol ol 4y ailjgles SUIS Lo .ol
31 ool 55518k 5 550k Cqainljl 5 915 > 1) U
Ot 0 Sl Jgazmo b )57 Jols e USG5l 47 Jpazne
bl ) S ol dcgamme piored Oy 09> 0>
ol8 ard o iy Wilg o 3L A I8 Sl Hadlas
Sowe ) cilags Cleas abel li>l s oL s s )
&S o )bt)'?

Sl 5l Jypaza (nl (2brj g (o) (ool
SUS 50 058 s jloslaiul pizmen (adylo 95 glay ) gdais
3 S i olgm g8 Jlead a5 Conl oalds Cely B8l aiw
I Pre &5 > p s i S5 0k ced b slaplSe
9 Zloe p,80 (gl o8 e g iy 3l eolanwl asl anils
ol )3 48,4 (o09is )| ool 500 5l JB sladiyg, sl
Sl oz, Jais

olgzylgs o481 6l u=_'>|)Ja Eon ;0 aS oge OIS 3 Y
argi sl )5 (6 yraggyil olal 4 az g ol ()b ks o
ol (65,15 5 Coa Sy Jgams sl cel sas slal cpl 4
Jdo a1 lacaw! 5 OMew 59 5l b sloas ;o ashy
b ol oaniigS Lnlo Jloz > Jaws o)ls )0 ooyl uals
sz Al S s AT olall 5,5 S
g Celo, > e ] 5l BaSeolaisl 5 25 >
omles @ )5 L1 el maw o 5L LT (gogris

slaFa Jpame pl (2lb by bl
1 asl Sales o )5 s, lajls b as’ ol azd 5 S
O wYgad (P Jod 2l (b sln e cnl 5o
5o s cppline Jool 5l ookl .l saloslaiwl oMb
5 (o y 0l8 Cpoiid (Sl (0 ojlailen slae s 5l eolatul
S 62518 )0 Sglome ol jleslinl izen 5 b 25
gl Jeel 5% (o RS LS 0 sl
Sl Slog i Jas cpl jo s, Sy



Sl (gudige 4y 23

[8] Sadeghi Meh, M., Sharifi, M. R., Investigating
different patterns of wheelchair driving and
comparing the performance of each according to how
different muscles work, 16th Iranian Medical
Engineering Conference, (2009).
https://civilica.com/doc/73458/. (in Persian .. s)

[9] Shiri, A., Wheelchair design using biological signals,
Master thesis, Tabriz University, Tabriz, (2020). (in
Persian .. s

[10] Akhil, J.P., Agith, R. R., Kumar Rangith, S., Design
and development of a self-propelled indoor
wheelchair with direct toilet accessibility, Disability
and Rehabilitation: Assistive Technology, (2020).
https://doi.org/10.1080/17483107.2020.1839574.

[11] Taherian Ojaroud, R., and Faraji, A., Designing
jewelry making furniture based on modular,
interactive, and ergonomic principles, Iran J Ergon.,
Vol. 9, No. 3, pp. 19-38, (2021). (in Persian _.,:)

[12] Sharp, H., Preece, J., Rogers, Y., Interaction design
beyond human-computer interaction, 5" Edition,
John Wiley & Sons Inc, New York, (2019).

[13] Saaty, T. L., The analytic hierarchy process, John
Wiley & Sons, New York, (1980).

[14] Kamenetz, H. L., A brief history of the wheelchair,
Journal of the history of medicine and allied sciences,
Vol. 24, No. 2, pp. 205-210, (1969).

[15] Moetamedzadeh, M., Hasanbigi, M. R., Choobineh,
A. R., Mahjoub, H., Design and construction of
ergonomic chairs in accordance with the physical
dimensions of Iranian employees, Journal of
Advances in Medical and Biomedical Research, Vol.
68, No. 17, pp. 45-55, (2009). (in Persian __..,&s)

[16] Tanara Medical and sports industries, https://tan-
ara.ir/, (2021). (in Persian _.,:)

AR

Shdel Ky g >
10 kB g St Y

ligiss 5 pole axly 5 o3 olKiils Cules ) oty
S oo S8 ,08 Eagh cpl alal o oDl ol5T olSiils

&=y A

[1] Roofigar Esfehani, M. R., Interactive wheelchair
design equipped with toilet, Master thesis, Science
and Research branch, Islamic Azad University,
Tehran, (2021). (in Persian .,)

[2] Monazami Tabar, J., Study of individual and social
factors affecting disability in Iranian society, Iranian
Journal of Health Insurance (1JHI), Vol. 3, No. 4, pp.
264-275, (2020). (in Persian _,4)

[3] Isaar, https://www.isaar.ir/, (2021). (in Persian _.,1)

[4] Kamajli, M., Media and disability, Journal of
Communication Research, VVol. 49, No. 14, pp. 43-50,
(2007).

[5] Sadeghi, M., Ghsemi, Gh. A., The effect of 12 weeks
of rebound therapy exercises on constipation and
abdominal pain in patients with spinal cord injury,
Journal of Research in Exercise Rehabilitation, Vol.
10, No. 5, pp. 41-48, (2017). (in Persian _..,5)

[6] Javanmardian, A., Dabiri, Y., HaghPanahi, M.,
Biomechanical model for the determination of
torques on upper-extremity joints during wheelchair
propulsion, Iranian Journal of War & Public Health
(IJWPH), Vol. 1, No. 4, pp. 22-26, (2009). (in
Persian __.,ls)

[7] Davudian Talab, A., Tabatabai Ghumshe, F., Osque
Zade, R., Azari, Gh., Anthropometric study of
paraplegic wheelchair users in Tehran, lIranian
Journal of War & Public Health (IJWPH), VVol. 5, No.
3, pp. 22-31, (2013). (in Persian _.,i5)


http://journal.ihio.gov.ir/article-1-148-en.html
http://journal.ihio.gov.ir/article-1-148-en.html
https://www.isaar.ir/
https://ijwph.ir/search.php?sid=1&slc_lang=en&auth=Javanmardian
https://ijwph.ir/search.php?sid=1&slc_lang=en&auth=Dabiri
https://ijwph.ir/search.php?sid=1&slc_lang=en&auth=HaghPanahi
https://ijwph.ir/article-1-50-en.html
https://ijwph.ir/article-1-50-en.html
https://ijwph.ir/article-1-50-en.html
https://ijwph.ir/search.php?sid=1&slc_lang=en&auth=Tabatabai+Ghumshe
https://ijwph.ir/search.php?sid=1&slc_lang=en&auth=Osque+Zade
https://ijwph.ir/search.php?sid=1&slc_lang=en&auth=Osque+Zade
https://ijwph.ir/search.php?sid=1&slc_lang=en&auth=Azari
https://ijwph.ir/article-1-251-en.html
https://ijwph.ir/article-1-251-en.html
https://civilica.com/doc/73458/
https://doi.org/10.1080/17483107.2020.1839574
https://tan-ara.ir/
https://tan-ara.ir/

