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Background and Objectives: The use of new technologies, particularly mobile
phones, is drastically growing on a daily basis. The usability of mobile phones can
be determined for different age groups in order to reach a balanced development
plan with respect to this technology. The present study aimed to investigate and
compare the usability of touch-screen and button cell phones among Iranian elder-
ly users, with respect to objective performance and perceived usability.

Methods: In this cross-sectional study, 20 elders (50% female) with an average
age of were selected by simple random sampling method to measure the usability
of touch-screen and button cell phones. In order to assess the objective perfor-
mance of how elders work with cell phones, tests were conducted including items
like typing speed, number of typing errors, taking photo, creating new contacts,
and sending text messages. Perceived usability was obtained using a questionnaire
of cell phone usability. Furthermore, muscle pressure and mental work load during
cell phone use were evaluated by Borg CR10 and NASA-TLX questionnaires, re-
spectively. Data were analyzed conducting statistical analysis tests of T-test and
Mann-Whitney by SPSS24 software.

Results: Results revealed that the average typing speed and typing errors in
touch-screen cell phones are larger than that in button cell phones. Moreover, the
average of perceived usability in touch-screen cell phones (5.8) is higher than that
in button cell phones (4.3). Pearson correlation coefficient showed an inverse rela-
tionship (-0.3) between perceived usability and mental work load obtained in both
types of the cell phones. Findings showed that the maximum perceived muscle
pressure when working with a cell phone is felt in the neck area.

Conclusion: According to the obtained results, touch-screen cellphones are
suggested for those elders who type more and button cell phones are recommended
for those who use the cell phone menu more frequently, namely taking photo, call-
ing, internet, and so forth.

Keywords: Elderly, Cellphone, Usability

Copyright © 2019, This is an original open-access article distributed under the terms of the Creative Commons Attribution-noncommercial 4.0
International License which permits copy and redistribute of the material just in noncommercial usages with proper citation.

How to Cite This Article:

Arabian A, Zakerian A. Comparison of Usability of Touch-screen and Button Cell Phones Among Elderly Users.

Iran J Ergon. 2019; 7 (1) :1-9




E-ISSN: 2345-5365 | VYA ,lg o) 5l V Jlw | 09595 5| dlxo

Sowod L O‘)‘?)ls 30 laess g Gm.oJ ‘SL&,‘;&; ‘5).1&.;.3).3)5 o Lo

OIS fablpan ol oo

Ol el (ol (S ppsle olfaily iilags 5aSasls glad > culage (cwdige 05,5 ¢ 05555 )l al | cwlils IS (gozmails )
Ol el «ols (Sip pole ol cciiilags uSiails (glad > cuiilogs owaige 09,5 Loails Y

0a S Wlie oledlb!

sl Sl 7S L )3 30059, colyad (055 ofga iz slasslyiSS Sl eslinal i Bus 5 ke
A anlss e (GleSS cnl Gilste (S 4 aliBie (i (slaog S sl olpen la LB i n)lS
Slpl sl )5 50 (5laeSs g (puned (sl 55 (623005 duslie g (o) 2 R (nl Sus cnlple

\Yav/ev/eq iJeey &6
YFAVAY ey b
IASVNERTER N B

ol 0aisSTol (6000 )5 g cue 5, Slas 559> g0 50

FOIYO (YIFY) (o Glire Bl yzmil) pS5lo b ()5 000 00) diells Vo abafio gy cpl 0 1y (g
O,8las Giowiw gl Saly Jlo)l g dsaz Gl sbogl (WSe (33,5 (ool Clalail slaws (ol Ce
Cawd 4y ol jor 2865 (6 a0 5 Asliiw 3l oolaiul b oo STyol (6 pdys )5 ol soliiwl lacells cne

1 o didin gi

OLS1S Jaddlglam
Cblage (g 03,5 Ll
il Sl skt

5 o NASA-TLX 5 Borg CRY + gladaliti 5l osliinl b oo s 203,50 5 Ml Lid el

b Judogas 525 YE 450 SPSS Jl3dle 5 10 g (0 9 Cnd (5 (6 kel 3BT lagyge;T L aosls

Ols Sappsle  olRadls

Ol ol

hogio g glaaSs o865 5l iy swed 2555 50 0l Slaliil slasy 5 ol ce o Sk asl
O3 g simad ey p8 Lol (FIY) (glaaSs 2865 51 YL (BIA) (qued (855 50 00 STyol (6 pdys )8

Oeimed Ol las J5sS gei g0 po 1) @d L g easSTiel 65800 )5 s (YY) esSas (slala
W lesl 50 5 AU 50 ol jen sl 2365 5l eolaiul pliin 0uls Sy DA HLid oy iy

1S g S| sy

zakerian@sina.tums.ac.ir

il g slaaSs 58 0 o eolitl 555 ol o, Slee j jiion 4 Slasells a4y 16y Azt
D98 0 Anog gunad (2555 WIS oo ooliiwl (6 il (ol ¢y y90) (55 a9 0 ,Slas | iy a5

S0 )5 ol o 095 arallus 1 gualS (sloolg

CRN N CEN IRV ¥ I T SV SRVC TP RCON VPO g
Joos e plent s (ol el Bl g0 See
WS (oo ep bl o Slee alS g s sla ke
Sl 3 les S1yol e b b po &l s ol [F]
ogde 5,135 o 53l 15 002 SlacgigliSs L Jalas plSan
33 55 S35 A (5,50 60 Shes slapllys yo 2alS
155 5395555 5 i 5 18] clilyr 1 glize lazall

L8] ol Ul 51 s

ol oo (Al o%y04 oz SlacglslsisS jl ookl o5 el

ST oo [V ol wsl 28 (Sloaslih jsboa
55 i olles VIBAY Comes 3l a5 was e olas
oolaiwl ol pom o865 5l a8 o)lle DY S0 (s
Sl o394 ol e sl 555 (6 pdus 5 1 AL ais
)| Sl u)l.& (_g).'..\m).')lf .O)L) ‘5‘0)45 w.o.b‘ u‘:\m.n.w
PR s b Jgazee S ol odainn 5 Slol (e
oslgls ules i ol s & [A] o7 51 sslaal
O b dlols g GBI Bl b e laelle )

do o

YL ol 8l slaws el ol o Jb 50 Sy >
Argoa¥ee? Jlo s a0l Gl Cunex Jlo P
Ny, ol Dl Ay Mlg> Ao 3 YV i Vo0 o o
3 olpl dez 3l drwgi J 0 sl eiS jo guiedle w,
%2 55339555 [\ 5y salys i pos aibbianngs (sl joiS
Sz O3 513 L plen &S el la A5 0 Fetes ]
L G596 oS el el s Jb j0 Conox
& s ol YT w8 o sl anddla 1015 61,
03,95 0,5 (5559555 L ojg el a5 laiedls Saij cuas
Slbls )l sleojs o 1) (gonrie OMSie Wilgi co o]
WS bl ol Plaul g cwedlw

Q‘)'?)ls)" 6“"5)3-‘*5&‘-:-'-“-? le).g Js..a.?r.a 6_’>|).|o g.l.é‘
OB Syse e L ;‘%-.’.3-2«5" oy
oo sloog S 5l (Ko I¥] ssipe aST o5 (slaog 5



WAA jleo | ) 8, ¥ byg0 | (cogisS )l ooy - cole dalilad

Galaxy oo Sigmsbs o) (555 sy ool 6l
3 e o 155 3 s ol Gl Prime JO
Sgnb (255 Sl sugyail olfws )5 Ggekes T7
B{CIST N al Sylaly w5 cpyiies Prime Jo Jow
plo b obaaSs il Lo 4 JOY Juw BLU _i68
Olells jegazs (SOS) )l ksl uled daSs ¢ I35
AdSaman plo g go5 0l oolawl glaeSs 55 lgica
b ol iloand slaeSs (o895 S5 4 (ool (865
0p5 Oyge OlSs Lalpd 55 (555 93 52 50 ol o Slee
O )
(o m——e

Cwow ) Galaxy J5 Prime Jow owed (055 ) Sl
(e Cooms JSU0) JOY Joo BLU (glanSd obgS g (awly

Pk JBaS IS b 6l p aily 93 hagh cal )
e 8 0 Slae iz JoST LY dools 09,9 dadsg ) ol
YU ol alys Bauses bl leesls 0,9 dalsg 4o
ot S ol e e ol 4y Slulay 4571, obisS o Le
03l dnwsi culi sl S Silax 5l Slasgaze 5l b Le
Waosls (5 slmem 9,5 5 i Vo] ai il gy oo
|, oo saseiie & le iz 5 o aulgs Fanses s )
S ol L 5 )se sl oBsF wlSamin b slal ol
3l i ools 0g,9 dadsg CBd g S s ioriew (5l
Slalodl olaws g azds 1o ool GlolS slawy slo asLi
Ca i 5 Shoe wim LooSS dalog [Vo] ot oolieul ot
O35 LSl uSe S5 (85 5 (90 i 4 995 Jel
g S0 cblre G plgieay Glblre Cad 4 0)lad S
el bl plos 4 Sl K ol b

SR3OS eadips il alby el 5l e

s (6 0 5 daliiin 51 eolatwl b sanST ol
bz onl o I 0 e (PSSUQ) axdllasl s
MalS» b« 38lge MalS» 3l gladaisV & ST ol S
S0 48 VA4S 0ad o ooliiwl 230 e (gl y €I
b lgme (2ly) 5 00,5 (2l W)l 0b) 4 a5
850 8oy (slacens ppolio Jiho 3llas (CVR)
YY] oel cess @ -+ /AY #lsg,S T 51 sslanad b
b «olyon Hal» &le o3l b aslicesy opl LYY

ol o Lis5 3l eolatwl Cowal il laells 5 Ll
Safdari -Cewl laizgs lasedls Patwl lae> ol
Sl W)l Ay o (pResk (VoVA) e
alyl o olee (35 xS, 4 L ol bl (el
Qilgs oo ol jor (2l d2s o ylid 4 Wleols plxil cudlye
CaiS g il Sie lacedls cosel o PMaiwl wles! jo
el sas sl 1, U1 S5

5 alsee o8l L sl glo 365 s (gl
opsel osbige oolinul (6n30,)5 lagyes]
SYgazme | osliial Sgem iomiw lp GriolS
Aoyl wlbdiey; 9o lagyee;l ol In] S92 48 @
sl arls @ 095 a5 e o Slas o GpduoplS
TESRPRER B A | 4 IOV-SUUNUNN S T PO EN |
JooSS Oliee 9le) 998 o0 plonil Codise L adilsy S a5
Clgg & bgsye oI5 a5 Jbo o auS o o)Ll (aalsg
(Uas ie 5 ddlsy JaSS lo; aiile) Cowsl adlsg ploxl
(s23) oS0l (6 pdyo IS

gk a8 o)l ilides el ol o (il (sl o265
S iags e oo el SlAeSS g (o] £55 50 @
995 &5 90 onl 5l eolitial Sgpen et sl SRl
3loslaiwl a8 wilools las o gt cpl sl 4285 & g0
a5 ool Sn il (6l () slodamio b s lpolSis
e GleSs slaadSazio b awlic j0 o Shee als
3 gk 50 (Yo VA) o, 5 Gustafsson Iy S g
Sl4eSS g (pned (2555 50 )3 ol 0 Shee duslie die;
s o) 2555 5 gl ey 45 wilosls Lt el
C"L"’ Slds oo wb 59 Ll ccenl glaeSs ‘5...;95 )‘
Casdgo a5 wlools lis b o, NP il (oS OIS
Ol ) 5 0,8kes ol s3luil 5 LaanS's (55 )13
5,50 S 5 ) glo s ) ool plSin
5 ol b oabal, )5 ool sla pagn N0 VF] el
Syt o) Ao 2Ll s W lSamin claaeSs Aol
b oy el IVOVA] il 28 5 & )90 o, Ulga ol
039 (llgz Cmr S1AeSS 5 (cuned (£B55 93 Amlis sl
2095 g 9 SNl b platelle ln ey L
Sl 485 Oyge Sl plaedle Gl ansey cpl o
S )5 daslio 5 (o) GRegh (l 5l Bae ol nly
59 5% Slnl wedlo (1)l )0 slaeSs 5 (cned sla o565
Sl 0asSTyol (60350 )5 5 coe o, Sles 835>

35 OP9)

Vo oprhie Ojgo 4 Gl o oy agh
Sl ool Bolal (1o paigad iy, s aS Slpl sl
4 995 bl 285 plnil Gl g ,o Wog ead
9o 5l oolaiul dale g oy Jlo o JBlas ils egh
5 Gek 3l e Sl 5 eSS 5 o] (S5 g9
Sl o5sT oo 5l eoliul dile oS widgs el ol3l
e 09,5 90 4 eSS n sl 1) tesh
WD o €V g il 9 €50l 9 oo @e®




el (157 50 (GlaaSs 5 (g (lo 55 (62340 )8 dulie [ L S1S 5 Lo ye

Gl sre BB .l YIA (VI A) GlasSs slo 65
5 (P=+1-0) ol ey lawgio Ll 31 2355 50
bogie i @ilogine DS s (5 ool el b
P=+1++Y) osdlice SMoazs 09,5 50 10 ol ey
YL 09,8 SMass Lol gl o ol ey (o Skeo 0
ol Ce o oSl 51 i a5 Cnl alBs o aedS
Locw!l poodle sl VIV 5ol Oeass b 09,5 o
bgie o 6)losime Dol a8, SG byl LT ploxl
a5 odnlive wlSazio b I &2 Gl 5 ol S
Slalesl slaws ol ce (5,5 05l08l sl (P=+1Y)
8y 4 baype g ol5 6 pSoslail saimslas 5o ob
3o o=l olalosl lawgie 55 >opl jo el o Sles o
(+130) slaaSs 565 5 i VF (VYO) (ped (65
P=2 1Y) G o Gro o 65y D9l Lol el V/Y
Slalodl slass lawsin oo (g)lo sime O ien
SelSazio b )5 & (e 5 (loand 05,5 90 50 (b
Olime b 5l P=r A P=+[+ A 5 5a) ais conliv
8 ol gl s g Bareapl aaby eSS
JooSS Cigo duoyo ol aST dadsg o Slae oo
Sl Jlol g o Cbls (3933l (S (28,5 b
Cewd & IVD g TAD o 5 GlaaSs 565 0 oS S
O 9 30,5 eSS e &S weo o0 Gl gl Sl
e 53l g I a2y (bl Ddlaxs 5 il
Om e (P=eV) 08 e L8, K0Sl Jaies
55 5 ool by 5 Cally 59,50 5 55 JeaSs
S s yiite 99 (nl g 918 952y (bl g
solatwl &, aS (goly8l (P=+/+10) auS o L8,
by JeSS o wlandls 1) g (£855 51 (g
@by 59,55 5 (59,5 JeoSS o Lol ilosgy 5llgs g
5 2,0 szy (blil glasss (G855l eslisl &y 25
P=2 V) aS oo L8, S00S5 5l i piie g ()
0a i Syol (6,350 )15 Jlade Jawgio yo (5,0 e Diglas
Sgu g0 odalin B8 €95 90 ;0 (OVERALL PSSUQ)
L oo o555 50 lade opl aS g 9bay (P <¢/-+))
5 pYL Jlade FIY (Kl b slaasSs oo65 510 (1Sls

(Y JS5) oLl (gl sxe

) glaaSs (o555 5l gmad (355 fiion s pduo )5 oS
Lgie frm g (Sed o 3o (e 0 oo (LS
J5,L 5 (OVERALL PSSUQ) oaisSTyal (5 iy )8
daly 5 col = /Y ply (AWWL) o 83059 Sbd
a6, 9bas s o plis ) adls 50 cpl o weSxe
-ML"SQ u-u-‘bls (;"QQ )ls)l-.’ g5""‘9§ LS)'.’."’P)'.')[S u**-")s' L
Sl Jlogire Loyl (S oy ol eSep g
(P=+1-%)

o9y 3l eoliul b 6,5,L sl yuiie 4 by po lebo!

A g o595 90 o 40 a5 wws e olas NASA-TLX
5L eslaaS 3=V VA0 ((cuned=V YN 6,05 b 21,8 5 0 ,Sae
Ot yins mod=VIYD (glaaSs=AIAD 8,03 b S03 g (5,58
O yaS guad=VIA (lanS>=F/F0 6,05 b So5u8 L ans g

Al ol i

delidin 5150 L (Sly, ,Lad) (223 5,0 Shaghy ol 5o
slaylpl 51 (SO gy el el cwws 4 NASA-TLX
oS ool @3,8 o5y 3l 6, byl ol oasaslis
U"‘ Lyyl s dj‘)‘ Staveland ¢ Hart Ja‘.uy VAAA JLM; 5o
L8 (S5 55 (85 9 (6,53 5L S i aslidin
9§ pdd bl g 0 Slhos (idsS 9 A e o Sloj
€S o3l glalais Vo &S liie Sy 4o 1, (oL
5o aslidow ol @l 08 o 6ol «ob; L b
oad 83359 23 L s RTLX) IS )60 (2w 9o
L NSAS-TLX deliisy 530 &)1 (AWWL)
W e 9 gmyp (V4VY) oL, 9 Mohammadi
IYF] ws s g0 a=e IAFY T Lsg 5

el il lls (0,5 gl ead S Hlac i
Iyl ws o, oo &2 ol e 4 )+ Borg CR 5,
Sy Dlac jLid e b ol alulys (oS es b
fsumwf‘)owww&sﬁbu‘onM
6‘4&50 9 ;o.woJ st; 99 Ja.wj.v o..\.{:uj)é )Lm.‘i u_:sl.o.)
Aol 0 dlono g (6 S oslail oy 5l adlaie & (ol
b g Pemyliel K 5 Choobineh la.gs Borg
LYS] s s 5T cIAFY Jolas o) (Ko

o) 595 5l eolaiwl & o0 dnlisiw 5l eslatwl
oobite SO0 alSaman L ol &0 3 g glaeS e
el G 4 HBaSeS b den ol p slabkais 0 oS

Ol il Gas as ol ools musgr Faus S Ll A ol
GlaaSs 5 (el (355 55 i) 2b) Lresi
S 65 sl oolainl & oo (oS es b )l oz o
S o5 1y o et ol By 9 6
Ll 5l b cisS ol b plBosses o olsl 3 Jess
G Sl 1y s oS 05555k U ad anules
ra)l.c‘ PSSUQ :LAL..M...MJ 2 Ja....;g.' OMJ‘)O‘ Ls).n.bo).‘)ls
QBT ES8 hawgi oada 25 )L Geizren S
dobidon p bawg (Dlac jlid e 9 NASA-TLX L
sdalcasoas slaools Colys, ol ioww V+ Borg CR
SPSS Inc., Chicago, Ill,) Y¥ ds.s SPSS jI33ls 5 «
Sly sy o 9 Ced G sslel T o ls (USA
o yse;] ded 10 (5 l0 ire o .0 solaiul aosls 3G

bazsl

Iy aedle 1,5 EMass 5 pw Slaseie) Jgao
A oo oyl

Ol &5 was e LS oaliped ally o

L o(olls slass/aads) ol ey (oo Sl

L ool Cepm o YPO (VF) cued o o565




LY Jguz) aoo oo plias baplasl plo a4 cons 1) Jlade
CASH LB (30 Cuond ke o )3 (g (0 0905 pl
oalsSTol Dlac jlad bl 51 565 g8 50 ;0 S
)L;Z..é SlaeSs gs“"; gac Q.ﬂ Lg‘ﬁ (P=+/+Y) Sgs Q5L6.Lo

3,18 (geed (S5 4 (5t (SMas

v
] 4
S
2%
)
J »
%
9
= f
ke
]
‘3 ¢
Y
\

Glaess aeS

3,10 NASA-TLX dsbidow,y ke olal o 1) ol
(Y Jg92)
slaplul Ol el lawgie )+ Borg CR dsliisyy 3illae
Conds Sl 5 (SlAeSo=YIVE ( ouad=YIYD) (0,5
it (995 95 B )0 (ewed=)/A0 (glaaS=Y/A)

e g5

6‘4&5056..“\]6.24355.)).)aMJbol‘sﬁA{oﬁ)Uh‘»"w.f J&&

Kadlw o) 32515 OMuaxi g (pw Slasin ) Jgoo

Gl Bl y2ul) (ko

FOIYOEY/PY)

15+

AR

(Jlo) oy

(ol 9 plooisd) oMoaxs

GV g piled ) Mz

NASA-TLX &oliiow y 31 ool cawddy s olio (puSibo ¥ Jgao

NASA-TLX (sl yukiio

N VAN OIYY ARD
YIVY YIVY YIA- ¥I70
\ilad #1AA \ltas AIY -
o+ f YIY - OIFA \lis
OIYY \Y/- 0 AR ARTATA
AN ZI0Y vy A -
Y/aq VIt YIY- AIYY
Y/fA A Y/af al-¥

£/90 YIYO TSR CE
Y/ Y/A S b

£/5. NEN Sloj jlas

\{la FIA S g B l5e
Iy - AN @ g0 Shae
Y/a4 £150 L g 63 mds ol
YIoF [N RTLX

/4. YIVO AWWL




el (157 50 (GlaaSs 5 (g (lo 55 (62340 )8 dulie [ L S1S 5 Lo ye

oo Ao splul gl Borg CR 10 pwlée polio (w&ileo .V Jous

\IFY VIAA \IFY V20
q A /Y AN
1aA Vb VY /Y

AR V/AA VY'Y Y/-0

VYO Y/IYA AR Y/A-

e A WA Vb

Ly g Odleass e 4z e a5 s oo (LA b egl
bl i aaedls o3l s ohigas oljen BT L LS
I 5158 oo s 5cain 13T ol pon 2855 5l ooliiul Wi

S 230 )5 GBIl a5 amd o (LA Aegh (nl il
d.i:).l 9 JJlaGo udbls kS"Qo )lf)b O‘).Q.D u.ﬂJa Ko
ot St iy LS sloiagy b loesil ol
(2 STyol (630 )5 Jd 5D el 5 5,50
A ggeme,d Sl glanSs (LAsT s eS s)8L
223 Gl 0L Gl s pdes )8

Sy @ 608 bl @S Ghegh (nl S e

e s o Sles w45 G o lis NASA-TLX
lizes slal )5 Gliee (neS (Sud b o g G yiden
3 09 ol cpl a5 s ks 1) NASA-TLX daoliiw
Ao oo slid olpen yali 88 5l colaill jo T G50
(AWWL) 0ais 230y55 9 (RTLX) 03 ,I5,L s> 6 05
SV TIS R V) RUANRR I VWO IR | S S SER P FUS ORI 3
ool r:li;.tb u_..as.) )lf)b u,.M (_glﬁ NASA-TLX
odds eolaw! calises Lgl"""u“""’ﬁf 5o o‘,«tb U’d" @u; )'l
2 (Y\P) Q‘)&w 9 Sonderegger IYAYY YF] o
odalie 6305 ggajl 2 o b Baa b ragh
SlaeSs L8685 S0 5L (it cpl alive S wilos S
5 Lee LYV] ol dd 865 51 o laedle o
Loy oS bas JSi slo g5 S1(YVA) o, Sen
0y sy Ol el S, o 1) 895 sl S
Oty 0,8les day a5 o lis [eSde yheehy s
oL as 0o NASA-TLX dwbiiw p ol oo 1) ol
has [Lid i 0,5 ol en 565 5l eolatul o

-\Y) u‘)&o.b 9 Gustafsson RE N UL.M.: |) o..\;Z»J)o
Saly Jloyl pogas 10 1@ VY 5 Soan] Liwgh 5

VY- VA als

<IA% V-0 o5k

<13y ) acls

VY VA e
N 140 Lo S
/a¥ V¥ Saws iz L

& = )

o) SlacdsS 6230l (o) g (nl Sus

o,8les 839> 90,0 Gl aedle 15 o glaeSs
as Mo‘sa UL""” @L..l D90 od..i}sSbb‘ Ls).ubb).v)ls 9 ‘5...5
3 i @)l gine sebots (ol lagetsS b ol ey
G2 b ase s cplcwl glaeSs sl oi65 b ol Ce
el Lyvl S,ls &plie (YVF) ) Ken o Sonderegger
AlSazian 5l regh pl solaiul Lo 4y wilgs o glas
2B laeSs alSaxas sl>4y QWERTY laeSs
a2 oo lis s ool olalosl sl ;o il (Jeexe
SlaeSs L5655l pin Slaloisl slawy cwed (865 0 a5
YA s )ls Slos o 4138 slagiagy b zuls ol cu
S Sgyiee o oiedles Caaw 4 ol a2 [VFe
Al oo alS aiedle ol 31 5o eiwws o ga baplail o5 >
JUON [PVRCIRV VRSN I AR U S POR I I A &Y
Jole cpl I o jlas cuned 0595350 g 009 (b LS
995 sl Slaladl slass ol LYs 51 (S wilgs oo
YN ublS.o.:a 95 Hoggam A.....ol; ub...o..]L..u 5o ‘5...4.0J
Sly oo 059550 sl A Wlosls las camghy 4o
olass g ol 1) ol Ce pus Wilgh oo guned slo 28565
U RO S | 8 IRV UNT o SR A IN I
bl ol oSe 5385 ally JeaSS liee ]
A o lid by cw) ol ool Saly Jloyl g 2o
BRS| SCON VIR WS Sy WIUUES p g (YW1 I~ PR VOX G RN VRN
L oS cul glaeSs slo o5 5l yiion gunod slo o865
oolil &,z LYV S)ls @olie pmg ol sleasil
oS5 5 38,5l g Jelye ) (S Slgicon (555
Ao )y Sl (attiin gl j0 aST jabolan Lol (sl
3529 bl )| gunod o055l oolaiul &y g by JuSS
o) (o955 5l (6 yian oolaiul & S (gol 3l ol
IRERYVINN H YRR WOLUUPL S, B -1 1> PO FOX U RN S K




Shae - SISl eSSl 6,55l gl a5 wes e
L mo o b has conl g ol o ,Sles jo caws () Lal
Slerpd laaSs gla LS L aS 05d (5)logs il
Shadls gl lasss sla oS culple LYA] )l
ookl by Los5 ol o, Sles I iy a5 09l 0 Aoy

3heolainl jo A4S was e ol b iegh b Y

L Vb 62302 (med (895 Cem S slao Shoe
B95 oalpl ol laeS's (89T 4 o (Sl (Sed
S5k ) it 45 335 on gy sl sl ol
ool g iyl o wled ¢y y90 alox I 9T S d

el plasells 5l g050me Cumax (59, Gogh

Sl Glajiagsy )0 o osd oo slpiday (nlply ol
oolawl L L.\.».:‘ 6..\.’..0.][...» i 61-‘2"’3)5):’ ;]u L o.\.;.‘:.|
aalsl ;o 9 DLl laiells 5o (365 (n iml) (a3 5]
Sgb 4l p Hlai 3)50 (2265 hrd 5 g8 LB ow)n

&l b

LS‘)-?‘)') 6)15"’@ ‘_g|)4. oA.L.ZSC;S)..i} KVON|IW é‘)él i.o.a)'l
Dyl oo ST g o b

&L 5o (Pl

D) S92y adlie o o013 WS (s

References

1. World Health Organization. Global age-friendly
cities: A guide. World Health Organization; 2007.

2. Rogers WA, Stronge AJ, Fisk AD. Technology
and aging. Reviews of human factors and ergo-
nomics. 2005 Jun;1(1):130-71.

3. Kroemer KH. ‘Extra-Ordinary’Ergonomics:
How to Accommodate Small and Big Persons,
The Disabled and Elderly, Expectant Mothers,
and Children. CRC Press; 2005 Aug 12.

4. Matthews G, Davies DR, Stammers RB, Wester-
man SJ. Human performance: Cognition, stress,
and individual differences: Psychology Press;
2000.

5. Chua SL, Chen DT, Wong AF. Computer anxiety
and its correlates: a meta-analysis. Computers in
human behavior. 1999 Sep 1;15(5):609-23.

6. Rosen LD, Weil MM. Computer anxiety: A
cross-cultural comparison of university students
in ten countries. Computers in Human Behavior.
1995 Mar 1;11(1):45-64.

7. Taveira AD, Choi SD. Review study of com-
puter input devices and older users. Intl. Jour-
nal of Human—Computer Interaction. 2009 Jun
8;25(5):455-74.

30 00,5 5 SBgd plul o Dlac o SISl oW
5 u,\.o..».b bolawl a5 wisls lid olyen 565 o)l)8
ol 0,8 Has - SISl SIS ol jen 865
) (5,5 a5 Canl ol Laseiie uizmen [T0] 5135
Condg 3l z) olhen S565 Lol pln ol 8l as o
O 50 0l oy Al s INgd Sl s el
Ll 5l glaaSs g gumod (o855 45 90 50 Concds STl Lgas
aS 5 b o)l (gls pme Cglay cai ST ol dlac Lis
995 )yt GlaeS s L85 jo eal STyl dlae Lid
3,0 Slgzep aLidS sla iogh L mls cpl sl g
b et led (5SS b e o255 [FYC YA
Jles! iajli (glaeSs 65 Lol caiS' o Jos (gunno) dxio
o5 ol (nlple CanladaSs (555 Joo sl i jLed

Gop O olyped (o395 (93lig) S 4 axg b
opgh pl sl 5 g lasedle ales 5l po e Ll

:ojﬁ:go 43‘) O‘J.o.fb (5“9? )‘)».Q,: solaw! 6‘).3 GJLQOLQW W
5 2l olblaisl slaws g eSS 4 azg L L)

O, as sued o065 4 s laeSs sla 56T
A5 b glanSs (2855 0 el Gmb Ce e i

8. Social WA. Digital in 2018/Jan., Essential Insight
Into Internet, Social Media, Mobile And E-Com-
merce Use Around The World. Hootsuite.

9. Nielsen J. Usability 101: Introduction to usabil-
ity. 2003

10. Safdari R, Shams Abadi AR, Pahlevany Nejad
S. Improve Health of the Elderly People With
M-Health and Technology. Iranian Journal of
Ageing. 2018 Oct 15;13(3):288-99.

11. Nielsen J. Usability inspection methods. InCon-
ference companion on Human factors in comput-
ing systems 1994 Apr 28 (pp. 413-414). ACM.

12. Jordan PW. An introduction to usability. CRC
Press; 1998 Jan 20.

13. Plaisant C, Sears A. Touchscreen interfaces for
alphanumeric data entry. InProceedings of the
Human Factors Society Annual Meeting 1992
Oct (Vol. 36, No. 4, pp. 293-297). Sage CA: Los
Angeles, CA: SAGE Publications.

14. Gustafsson E, Coenen P, Campbell A, Straker L.
Texting with touchscreen and keypad phones-A
comparison of thumb kinematics, upper limb
muscle activity, exertion, discomfort, and perfor-
mance. Applied ergonomics. 2018 Jul 1;70:232-
9.




15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

el (157 50 (GlaaSs 5 (g (lo 55 (62340 )8 dulie [ L S1S 5 Lo ye

Chang J, Choi B, Tjolleng A, Jung K. Effects of
button position on a soft keyboard: Muscle activ-
ity, touch time, and discomfort in two-thumb text
entry. Applied ergonomics. 2017 Apr 1;60:282-
92.

Lee SC, Cha MC, Hwangbo H, Mo S, Ji YG.
Smartphone form factors: Effects of width and
bottom bezel on touch performance, workload,
and physical demand. Applied ergonomics. 2018
Feb 1;67:142-50.

Colle HA, Hiszem KJ. Standing at a kiosk: Ef-
fects of key size and spacing on touch screen nu-
meric keypad performance and user preference.
Ergonomics. 2004 Oct 22;47(13):1406-23.

Schedlbauer M. Effects of key size and spacing
on the completion time and accuracy of input
tasks on soft keypads using trackball and touch
input. InProceedings of the Human Factors and
Ergonomics Society annual meeting 2007 Oct
(Vol. 51, No. 5, pp. 429-433). Sage CA: Los An-
geles, CA: SAGE Publications.

Cafebazaar. Winter season developers cafebazaar
report. 2018. https://s.cafebazaar.ir/1/reports/
Quarterly-Market-Review-Q4-96.pdf

MacKenzie IS, Soukoreff RW. Text entry for mo-
bile computing: Models and methods, theory and
practice. Human—Computer Interaction. 2002
Sep 1;17(2-3):147-98.

Lewis JR. IBM computer usability satisfaction
questionnaires: psychometric evaluation and in-
structions for use. International Journal of Hu-
man-Computer Interaction. 1995 Jan 1;7(1):57-
78.

Lawshe CH. A quantitative approach to con-
tent validity 1. Personnel psychology. 1975
Dec;28(4):563-75.

Hart SG, Staveland LE. Development of NA-
SA-TLX (Task Load Index): Results of em-
pirical and theoretical research. InAdvances in
psychology 1988 Jan 1 (Vol. 52, pp. 139-183).
North-Holland.

Mohammadi M, Mazloumi A, Zeraati H. De-
signing questionnaire of assessing mental work-
load and determine its validity and reliability
among ICUs nurses in one of the TUMS’s hos-
pitals. Journal of School of Public Health and
Institute of Public Health Research. 2013 Nov
15;11(2):87-96.

Borg G. Psychophysical scaling with applica-
tions in physical work and the perception of ex-
ertion. Scand J Work Environ Health. 1990 Jan
1;16(Suppl 1):55-8.

Daneshmandi H, Choobineh A, Rajace-Fard A.
Validation of Borg’s RPE 6-20 Scale in Male In-

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

dustrial Workers of Shiraz City Based on Heart
Rate. Jundishapur Scientific Medical Journal, .
2012; 11(1): 1-10.

Sonderegger A, Schmutz S, Sauer J. The influ-
ence of age in usability testing. Applied Ergo-
nomics. 2016 Jan 1;52:291-300.

Crandall JM, Chaparro A. Driver distraction:
Effects of text entry methods on driving perfor-
mance. InProceedings of the human factors and
ergonomics society annual meeting 2012 Sep
(Vol. 56, No. 1, pp. 1693-1697). Sage CA: Los
Angeles, CA: Sage

Carmeli E, Patish H, Coleman R. The aging hand.
The Journals of Gerontology Series A: Biologi-
cal Sciences and Medical Sciences. 2003 Feb
1;58(2):M146-52.

Hoggan E, Brewster SA, Johnston J. Investigat-
ing the effectiveness of tactile feedback for mo-
bile touchscreens. InProceedings of the SIGCHI
conference on Human factors in computing sys-
tems 2008 Apr 6 (pp. 1573-1582). ACM.

Ma Q, Chan AH, Chen K. Personal and other fac-
tors affecting acceptance of smartphone technol-
ogy by older Chinese adults. Applied ergonom-
ics. 2016 May 1;54:62-71.

Hornbak K, Law EL. Meta-analysis of correla-
tions among usability measures. InProceedings
of the SIGCHI conference on Human factors in
computing systems 2007 Apr 29 (pp. 617-626).
ACM.

Chalil Madathil K, Koikkara R, Gramopadhye
AK, Greenstein JS. An empirical study of the us-
ability of consenting systems: iPad, Touchscreen
and paper-based systems. InProceedings of the
human factors and ergonomics society annual
meeting 2011 Sep (Vol. 55, No. 1, pp. 813-817).
Sage CA: Los Angeles, CA: SAGE Publications.

Dunlop M, Levine J. Multidimensional pareto
optimization of touchscreen keyboards for speed,
familiarity and improved spell checking. InPro-
ceedings of the SIGCHI Conference on Human
Factors in Computing Systems 2012 May 5 (pp.
2669-2678). ACM.

Gustafsson E, Thomée S, Grimby-Ekman A,
Hagberg M. Texting on mobile phones and mus-
culoskeletal disorders in young adults: a five-
year cohort study. Applied ergonomics. 2017 Jan
1;58:208-14.

Gold JE, Driban JB, Thomas N, Chakravarty T,
Channell V, Komaroff EG. Postures, typing strat-
egies, and gender differences in mobile device
usage: An observational study. Applied ergonom-
ics. 2012 Mar 1;43(2):408-12.

Berolo S, Wells RP, Amick III BC. Musculoskel-




38.

etal symptoms among mobile hand-held device
users and their relationship to device use: a pre-
liminary study in a Canadian university popula-
tion. Applied Ergonomics. 2011 Jan 1;42(2):371-
8.

Kietrys DM, Gerg MJ, Dropkin J, Gold JE. Mo-
bile input device type, texting style and screen

39.

size influence upper extremity and trapezius
muscle activity, and cervical posture while tex-
ting. Applied ergonomics. 2015 Sep 1;50:98-104.

Gustafsson E. Ergonomic recommendations
when texting on mobile phones. Work. 2012 Jan
1;41(Supplement 1):5705-6.






