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Abstract

Introduction: People experiencefrom neck pain, headaches, kyphosis and back pain while working
with computers, and these issues seem to be increasing with the advancement of technology. The
aim of the present study was to investigate the effect of 10 sessions using simple and sensory
thoracolumbosacral brace on lower limb muscle activities in kyphosis patients during typing.
Methods: This study was a semi-experimental and laboratory investigation. The statistical population
of the study was people with kyphosis in Ardabil city. The sample consisted of 30 male employees
with kyphosis who were randomly divided into users of the sensor brace and users of the simple brace
groups. The electrical activity of the upper limb muscles was recorded by the electromyography
system during typing in both pre and post-test. Both groups used brace during ten weeks in their
training sessions. All statistical analyses were done using SPSS software, and a two-way ANOVA
analysis was conducted with a significance level of 0.05.

Results: The results demonstrated significant main effects of "time" for extensor digitorum muscle
(P=0.016; d=0.180), anterior deltoid (P=0.014; d=0.196), middle deltoid (P=0.001; d=0.447) and
trapezius (P=0.046; d=0.116) activity during typing. Findings showed significant main effect of group
for the anterior deltoid (P=0.008; d=0.223) and posterior deltoid (P=0.013; d=0.201). Furthermore,
significant group-by-time interactions were found for superficial extensor digitorum muscle
(P=0.019; d=0.189), triceps (P=0.001; d=0.310), middle deltoid (P=0.044; d=0.133) and posterior
deltoid (P=0.001; d= 0.554) activity during typing phase.

Conclusions: Thedecreased electromyographicactivity ofthe muscles whenusing thoracolumbosacral
braces in employees with kyphosis confirms the effectiveness of this intervention. However, further
study is needed to better establish this issue.

Keywords: Long Term, Thoracolumbosacral, Brace, Electromyography, Typing.



http://dx.doi.org/10.22034/IJRN.10.3.12
http://dx.doi.org/10.22034/IJRN.10.3.12
http://ijrn.ir/article-1-750-en.html

[ Downloaded from ijrn.ir on 2026-02-21 ]

[ DOI: 10.22034/1JRN.10.3.12]

g3 Al Syl gy gd (oiSelgi (iRg 3 A il
Y b)w AK a)gb NEY )LQ{

10.22034/1JRN.10.3.12

2195 930 g wSII Cudlad g9 10 g guui g 030w J1 35 Lwsguo¥ 51 35 _gud 3 31 0OLAWI duds> 00 i1
0955 ol b oS ol 510 01,81 4o ONas
T 8 g ST Sl Mg Salhan e pael ! (3LT Joo (o puy Sso
Ol el e )l 3o olStsls ¢ cwliiily g (st pole 0ASLIIS ((23))9 Sllognr g Cu e 09)5 (B9 Cupide (533 ol —)

Ol o)) e hoad)) 3o oSl ¢ cwliidly g (o5 pole 0ASWIS ((o8))9 Sloge g Co o 09,5 ()9 SlSages sledils =¥
Ol Jod) e on)l 3o oSl (liatdly) g (3 pole 0283l (559 pole 09,5 ¢ o359 pole (el Y

ol il ‘u_wl.bi}.i‘” 9 iy F}..LG o0 Sishy ‘u—"z).)9 &MKA’» 9 S pie 05)5 ‘Lr"‘j).)B ;5\_.«)&99» )L_w‘.) ‘5)5)‘)4/&» ‘_rlﬁ)m‘ :‘J’i_m.o DM?

Ol o)) o ()l Bizee
amiralijafarnezhad@gmail.com : J.os!

VY /8 Y callie 5y V¥ IR YY sllis il

ovs>

Cdy i L dusy o a3 dy d S Wig B 0350508 g j9-iS )0y 3yd 33,5 HLad yTgnels L IS s 43 0l 8] tae o
e 95 93 jlodlail ddy 03 Sl )y pBls alllas I Bun g (o 0395 81 Ladyd (ol 1 o) A o) SISO

5eaalS” 4y Mo ol 8l 5 ls 4 llae 6yl Aol g K iilojl 5 (ry25 dows ddllae Sy il adllan 1,8 LS9,
WA Ol i wd)d Cygao 4 4 S 39 jelS A Mo 0y 0 Lio)5 Ve Jold Lo diges .0dg Jod)l liw e )
Cadlad s s 03 o 2 G)l8 09,5 9 4139t e 2 51 SIS o3liisl 09,5 93 Ay (ol jo-bo 4y L Ao
A 28 el an 5 Jd s o 53 53 (555 <l (e 3 (8 S30091S) pigs aag (igh ol ML S350
33 55 595 2 solel (sl (ko i) odlit sl gy yr 1395 (ayed Sl > aidr 03 J3 b 1309, 5 93
A pLogl /40 (o)l mize gy abybogd el ly 5T ameil 3l edliul Ly 5 SPSS

A (P=o/V8s d=o/NAY) s lsSS) e jowiinST adiae ) oloj Joole el 51 s sl s qols (b adl
O Solize coglds (P=+/+¥8 5 d =+/VV8) aijod o (P=+/++V; d=+/¥¥Y) Sbo I (P=+/-VF; d=-/13%) _oli3
s s (P=o/e oA d=2/YVY) ol s dlite 09,8 ol dgliio )3 psizma )b |y Cilisee (el o 1 o2lis)
smiianST EMae y3 ol g 09y S Jolsi > (g hbline cuglss ,Sod By b 5l el (g)bline coglis (P=+/-3Y; d=-/¥-1)
(P=+/-v; d=-/\¥Y) Sl (b (P=+/e oV d= /%) 293k jw dw (P=+/V05d =+ /NA) s (liSIl xda o
Sb osalie (P=+/c 0V, d =-/00¥) als b,

a0y Mo SIS 55 S Loogua¥ 58,5 (Lt 3 ool plS i MLt (1SS0 e i alS 36y o
Js sl i}y plosl 4 L ggmd9e (1l yite dp Sl ol 3929 L S o anb ) o (il Yaitsl jo-iS
b

255 8 S 03N ot o) Sgrag oS5 o i 5110 031l



http://dx.doi.org/10.22034/IJRN.10.3.12
http://dx.doi.org/10.22034/IJRN.10.3.12
http://ijrn.ir/article-1-750-en.html

[ Downloaded from ijrn.ir on 2026-02-21 ]

[ DOI: 10.22034/1JRN.10.3.12]

V€Y )l{)‘ Y D)low:} AR 5,92 cd)mx)b ;wow ‘95 U"““S}" Q}wa

33l )3 e S arleg Sl il 1 1S Lunga¥ oS5
aiBjgd 4l Clld A8 sl 015 555 jelS sl
Slosle ol pae yloj a Cud (up il edlaiwl oy jd
ol 03 oyl 55 e (V) 3l (g5line coglis o
DidlS s sl oolawl e j0 aaijed alae o Jlab 4 S
alie el il aS el o ol b e
i A9 ) el s 5 S i 4 i
ol Slgy amis Jdd an 1y s 5l edliul 5 lslas
o Slag (slw adlgo > Sglis g Al atdls 5o
e 33 15 lllan 5 5y (VY) digs 03, S5 ornliie
8 s 29— (NSl s A8 3 ) (oS sl
P A S e S sy 9y o2 Jl AT edls
s s ey i s 3 g mial 4 e 9,
Wlgs o didyle 35 25 ygo 40 0]y 8l Sl g0 iglas

byl 580 oMbl cgs 5y ool j sl Sl ey
M yg—aiuw g 03 JISLowgua¥ o815 sy 93 (—SlSage:
A A8 2 dilgs allan ) > diS oS5 o, 8§
o3kl <l 31w S eolawl Lo sy il dds Ve ds
=3 =iyl 09— M b o) 1 e ]
Yok )3 (yp Sl adllae Sl Bus (ol 25
= 3 gmin g 03Ls J1SLuogea¥ 5595 o 55 93 s
Yiso it 5 itia Siie (3,5 golog Sl il

P9 (35 b (b bl

FLITIY
Yo g el tilofl o (28 dad 95 5] ol Liomghs
0 dlllas ) 3 8 1 gl joanS Ay Moo a5
el dllas (sl 3 a8 55 gl |y 395 allalsT cyls, o
B iolojl )3 WAA bl ) jo-alS s LuMise aid S
=3 =il 2y9—e (o)l e oKty SlSage:
el e (=l b gl Sils ) oM a8 S
Ao (oo SilS So gl el S s s
o 359l gy S bl ol s 1, ol
A oalat_wl GPower I3 8l 5y 5 5l 3 5 La asge Blis
(YY) 39— ol /0 (g hlize pda o j3+/20 , 51 ojlusI L5
ot § A odlissl (6585 VD 09,5 93 3 L (gl
ik 4 39)9 Lo 8,5 5B a0 uides g 03l
ol g Lgy Sl plonil (Ul 09,5 b (Ul 3
oS bs pasls Ly gollas a0 Fe (YL joilS al

VY

doddo

29> lizns g (Sludl golie Glimde (olod ()3 059l
455 15 ol iy ¢ L)) 48 el 00ib azb iy IS
Sl (o g (529) (=3 bLod jl ol Sl (69,5
Lo)lS (i silome o (o 02 9 UigsS 65 4o (2 ()
Do &S el 00, S jblg 1y i)l (6,8 y90 (> g
ol ol s i3l ) 3 1) Jbige 9 )Sgeels jl ool
oy 8l ulgs e goas La o SweJd il el oS
Omlnle V) a3 )58 (il (sla (g)lomial o205,
o Yo Sie i (S il Cmidg 3 (58518
LF 1) 25 e —_tlSl oYM eely Ul
L, Jodo po ol 8l a S el ool s asllao oy nis
9 59— ol dy pw aS)le (3,5 3 )L ) SgnalS
Aoly e ca Lzt Wl alllas (B ,F) Mg (o0 D)3y aS
(VA len, S o)li Saspn¥alsy. uly5sal
Mde (oLl g ol dmo jo-2l8 (A) OB agly 4 angs
Oiml38 dy Joled jewslbinST oM be g a5 ol S 5
Ao 3 9 Ayl Ol (gt )b Sl (i g9
b e il bl (il 53 el oy e S
() 4505 i (gl ate ol sl 3 el 1+ A)
Sl S0 (33,5 el yoiS 4S5 Gl 0l 5155
P 2 pegmate Gl g 3 Bl Sy
13l (219 ol o9 e s 4 oS g ol At
ot el g o S 2l (5) S, b Sl
0P ol edld 25 gl a5 598l MAiS
oMe ol oaas s llllas jl 55 (V) 0l
ol ]y pogle jloslal Jobo 3 (Hae Sl o )loe
Cauans pglo jl ool oyl dgmgl (V¥ ,VY) s> o
dy90 yidn coli 3]s S alS dis il edlaiwl 4
pallas polang ol (omlply 028 (o ] eolii
A8l (e (25 b el g

3,8l 595 g loslw (lym dmsyle ol oy 48 bl )
iz (o> sl ol Wil (o )9y 9 p5Y Mo
ol 5 (V) (Mool Wl pai aile as)le 39 Cp
(V) sl 0aods dporgi COes g p 5 (535 Slb e
§ Sy 4o )0 90 S Sl e il (S
adgo sl gl as g SolSege blod aya S loyd
oo Al (e Loy sloa b o (SlSeg sl


http://dx.doi.org/10.22034/IJRN.10.3.12
http://ijrn.ir/article-1-750-en.html

[ Downloaded from ijrn.ir on 2026-02-21 ]

[ DOI: 10.22034/1JRN.10.3.12]

Q‘)m 9 ‘_g.:l.gi Jo o‘,.g._ Yo

Biometrics l3-8l p, 5 il 55 w8 y8 asbo J o g

A odliiul 85 el j9iiS céluw Data LITE
L’)?_n)‘] )‘I odlail Ly La o3l> E=59 (09— JL,o).s O—amed
o Lo Jow plas s ooliiul La o3y (gLl Jdoos
oalawl Uy imey oyl p0 y 3l o3hl lie w8y plosl
4 S (V) 4 dwle 5 sy 4 g Cohen’s d alayl, |
o A8l S U /Y 5 o3l lie ) STadaly 40l jo

Sl /A g L wgio Gl o /0 (oS Ol s oa

[s01 + 5D2]
D = (meanl - meanl}/(~————
b adl

Jo—b Jols (s o8 0 SdlSges sla (Shs
S ol )50 Ln (ogesl plas 13 (s g (139 0B
O) 03l 3l A ool 09, S 85I,
MIYAEAVNR (59 o VVYEF/AY 08 ¢ L YUAEVE/S
0955 9 (4> YMYYEAYY j3 a8 Lissl 5o g pySohS
Jls YNFEAIYY ) 3yt oyt ] 5 AsS o0l
e 9 pySLSAD/Y-ENDIVY 59 ) V/YOES/VY 45
A8 BaS e Jelid |y (dn ) VIV F o alS L]
1y s yhline colss (o )lal blod asy Lo o 81,5505 (Shs

(P>+/40) s s
yg—wiianST aLae > lej Joole el 5l a S o i mls
o5 s (P=+/18; A=A ) cs bS] oo
g (P=+/++; d=-/¥¥V) Slo s (P=+/-1¥; d=-/135)
odliul oy (g holize coglis (P=+/-¥55d =+/115) aiisjod
Jole duslio > izmen Db 1y o Lo sla sy |
s (s (P=o/o Ay d=2/¥YY) olsd s aliae 09, §
5 Gyl il (g yhline cslis (P=+/\Y; d=-/Y+1)
soiinS | Mae (> ol 905, 5 Joles 13 (glline cuglas
s d (P=2/38; d = /VAR) ey i iSSl (xda s
;d=IYY) e b (P=o/eey; d=eiy) i
5 osalie (P=+/++Y; d=-/00¥) 3l s o (P=-/-¥Y

() Jgi2)

A

5 d ) pbd S B Ly sl joiS cilw alerin
gl Cod dy Jsoyd 5 (V) o0 AV (] (bl
3005 oolaiwl gy Arc Tan=2h/L U 5l 54018 al;
2 > bl (i 5 Gieeed jlze)S )lame (V0)
il Gl ()5 b (Ul pae Ol 8 g
93 g G Al 53 (Sl ablw (il Lig S s 5low
AL e o) imghy SIS gliwly )3 oy oomas ey
o5l cygat 4y (IR ARUMS.REC.1399.255) 5M3!

el bdyay S Sy pale
2950 e AL o J2lB (81,5 gulog S s S
Lo e (oo VY e Ly (el oy JS) (kad 9o (e
$39)9 Cagliie shb yto (o VO 55 po LS j5 et a Lol
We 5l )85 S yitio WS ) o g ol (oo Ve
Mae (8l Saleg xSl e Jled e S (gl (Jm (ouwd
S s g i (bS] e s g S
(e (A ol (> (gl Ao (g3l 0 9
ages B L i coly By b 3 ajed g (s (b
5 Ladg oSl Cal g b oolaiwl 35, Yeor (gloy sy
S9) gy gha il 90 3929 I (3 slapg i
o5 (Etanol-70%) JSIL 5 oa il cseie Mae
—=bol SS9 slp dpog 3llas LadguSUl g 43S
s (S plog S M e e Jlb e ey
Surface Electromyography Non-invasive Assessment)
Jee (V) c8)5 ), 8, 15 5)s o J e ,> (of Muscles
S| S b sy 16 (Sl Loy i)
I gl yw A (93l w93 (LSS (e
Pl SS9y 3-b aijed 9 (kS (b (Sl (>

Surface Electromyography Non-invasive Assessment)

(V8) 38 cad g 40,5 e i (of Muscles
sla gyl Gimep oyl o (Ba S S, b4 an
) u.))j u_,l; J.ol_w La ‘j 09_9)1 9.\_33)5 odlal L_;’l_u.&.i
Jl;uya\f;‘).s)lﬁ)wd»))bsobl_wuw);l_:d‘w.)
V0 09,5 55y 3l 8l (YY) 250 (yoped dms g JuB d >0
bl an 4 Ly )b jgis s g 03l o p L (55
plorsl (pgoil Bl po 5 188 ), 80,5 1 s £
Ve S d e o ool jloaly sl e eaby e an s
Sl (YA) 200 )5 olatwl dwds y & 0 830V 5 awl>
0ylugd oy s J_>‘)A 0 e e Gley i ral_o.'{\
e lid 5890 Lilel dw 390l ya gl s, ST


http://dx.doi.org/10.22034/IJRN.10.3.12
http://ijrn.ir/article-1-750-en.html

[ Downloaded from ijrn.ir on 2026-02-21 ]

[ DOI: 10.22034/1JRN.10.3.12]

V€Y )l{)‘ Y D)low:} AR 5,92 cd)b.w).;)b ;wow ‘95 U"““S}" Q,w)

0055 b (b eMae [ulS)8 polie y I jguda g 0ok g g9 90 5l edlitol e SYb 1LY Jous

(U1 y9d00) P ylaie 315 yomdns (gt 0 a3lw Ly
Ol gog,S Jalad 09,5 Jale i1 lej )il O yed A oyl JS CRyed oryed JS
/Y ovy TEF MEEEAYY  VEVEARRR  VFAALVANG 18 -akAVaY e s
(+/+Y) (+/+¥) (+/-¥V) Cawd 2aS)
e/ . YRRy 4 S|
e/ e [ WWESEAYS  FERYEV-ANY  VOMVEAY-A VSYEASAY Y -
(-1\A) (-/-AY) (-1\A-) s> S
VY- WA NS
VIAFEOAYY  VVAVESUAE  YVEARQE/Y. AV -Eav/E- L
(+-¥Y) (+1\3Y) (+/\YA) / / 4 4 J d / ! 952 091
wefe o) JEVY LYY
/ / / WISAESYIAY  \WWSSEVAYY  VSAAEVYAS  \S/YSESY/oY S
(+/¥Y-) (+/-Y¥) (+1-¥¥)
o[ 0F EXIERT N e/ \¥
/ / ) WATESSISY  VVEYEAEY  AVSVESVEY YV VESY/VE s
(+/Yv0) (+/¥YY) (+1Va%)
e[ oYY NANA oo e
QBYESVVE  \SISSEYAYY  AOAES./YY  AY/YYESS/AR Le I
(-/\YY) (+/+AY) (rrpy) AV e fo%er/ frress] e b
/oo s/ VY <I¥YY
VeIYVEOYIAF  AY/FRESAINY  VVYYEOY/AY  Ye/AYESY/\Y ds I
(-/00¥) (+/¥+Y) (+1+¥Y) il b
LYY LJ¥vE RS
/ / / SINEOYFD  FVYYESASY  SIVYEOYAY  AYEA/-0 4 jgd
(+/+¥0) (+/\A) (+1"V%)
P=./.a

h2y8 S ey ol a8 ) (oo ol (i ol ()
SRS ) 1S Lo 1y 095 (el Cmidg LS (e )bl
Nag Lwly (yvan )3 3))5 (sl o (il 59 asslio o usly
Hoa s ool Gl S dlw s d s S K on
el 5o g ol aly 8l jd 5,5 550 g adijed d e Skl
o) (M) 4l (o GAnlS (e sln Cles § olis
aslas o Lol o j Lo L8 a4 allas Ly 4l
ol sli sy (o Sl (s ay a8 095 (B
adby (35 b (> S5 Lugee¥sS15 )l joain
pac g oyl odlawl s 3 aS ol LS pols eds
3959 (19,5 ol s ) (g )bline gl s s o il oolaz il
aijgd d Lae o Jlad bline i alSa S g0 bay )b

(V) i saal e
alae 4 ud odalido f (o0g)S gl Jale (o)
A9, 5 93 )3 (g bline cglas olE g als I
b a S b wly ol 3 a5 plosl wlallles I Sy
OiliS b plssl i el a1y (81,5 gslog 2SI
Gl coss dlac Lyoly on ald Sy pa S anS
2 Cnglio i ul58l e el u gy o a S 35 5 0 JLsb
adae Conglio 0B g 0ad ()b S ol
Cowloas b (YY) ey oy |y (gl 5 s
cdb palsas Jb o) id s Cosglicdas

\Ve

-

o &9 90 3 ey Ban L sl 4l
55 log 5 €l s foy5in 9 03Ls SIS Loy 815
ol b jeals a Mo flaio)lS 0 costie oM ae
cMae S sl acIls aslas ) 3 .c08)8 plogl 0, S
59 <ot e s s i)l IS (s g S
I e Hbe (A mad (e g5l o o (95l
S Gl e el A Mo ol 81 > ey 5 S
CB)S B oy 309

Jsle 51 5 aiijgd o Lie e b dn 4l 4y ans Ly
o YV 200 s Lo sy jlosla wl b 0y S el
YA o8 b dlae o YA dga s She (b dLac
o) VY dgds Ceuwd Kl (e jamisinS] g doyd
03,5 b (il )15 jois s o Sl o3l P >
Ol8en g Nag asles zols Uy , ol aslllas gkt ool
il s 4 1S an o Clisby 4 ) o 4 Cook o
d e Ly g ol g mon 45593 4 Lae o Jlad jlal e
b o aglay pae |y ay K ea 5 Van Poppel
Cook dallles ;> il o gonl Mz 8] )Sglog xSl
A v Csd g Ela 45 4 58 S an s
30,5 o oliB a5 5 ddjed M ae )b ialS


http://dx.doi.org/10.22034/IJRN.10.3.12
http://ijrn.ir/article-1-750-en.html

[ Downloaded from ijrn.ir on 2026-02-21 ]

[ DOI: 10.22034/1JRN.10.3.12]

OlySKed 9 3L] Joo ol 2k

Caod o g delw Coles ;30 (ol adllas o oS0 g
OIS oz ) ey g Sl aeliw ©Mae 3y Slos
o o g ebw Coles jlodlaiwl Cmdg 4S5, S
295 (o 033 g5yl pgmnisnS] > (S ySU e lab i3
S oyl Mo cleb )3 il Ly oS
Cgldd iy pd Cwl o]y o Cuod S jowiinST g
lisl) e (Blg 390 1 Lo aalllas )3 )15 jouides
ol T adllas jf oas ol 4ot Ly 4o oy
oid gl (i L e wlidlllas 3 (M) 253
g clio il 5eS iy e el 4 col
Lo oy ©glds (o S JL 02l L (F) ol i
5 A (69,8 (K jite (o3 (305 2l o
Hlal alllas (el 395 o dloiniy (ol by ) 0

235 )5 Al 3)90 55 (S

S5 Al
ool A8 i > M ie 5 Sgplag S il ials
Joials am Mee (i)l )3 JI S Lowgea¥sShyg5 o ]
Yhais! uoilS 3 ieals ol asS e aoli |y o —iso il

83! e
g dz o plodl Lo as’ LS don | S5 g 085

53905 551 il o

&bo o,
Ayl pMel im0 ed b ol wl dlso

Refrences

1. Developing Structural Model of Organizational
Health, Learning Process and Learning Culture
in Iran Sport Federations %J New Trends in
Sport Management. 2014;2(4):49-63.

2. Furtado GE, Letieri RV, Caldo-Silva A,
Sardao VA, Teixeira AM, de Barros MP, et al.
Sustaining efficient immune functions with
regular physical exercise in the COVID-19
era and beyond. 2021;51(5):e13485.
https://doi.org/10.1111/eci.13485

3. Shin S-J, Yoo W-G. Changes in cervical range of

motion, flexion-relaxationratioandpainwithvisual

VY

o3l oy (gl el glas)la sy 134 Sl
cdled il J8le an by Sbles yials (VF) 54 o0
aslis oMae §l S5 aS L Sgls alac 81,5 slog Sl
ey e d il oy i s s a, oS gl oali
ol Porter (Y0) 5 o 4l )] o 3] jaseis
alae By Jolite jlge pls an (ool pasass
CnnigS il aLiae 09 o adte y iShs CusgS]
aS 0l o 3lasl (Sloy anl s olog s o Job piSTas
ly b_is)w sladlss su_w;T 4 Llac u—'SP sl iygg
45 S slmgg 9 A e cBly gl olasl
bowg S o el |y (8 s cniS T claaals
Oen g Park 1ol plo (YF) 08" S8 Jlyog20ilS | iato
] BT )5 3big) By 45 W00 )15 295 aalllas
el g a S Jas glate col 1 San Lo &l ciiy (o
ol 4o Mo 3y 8l > ks s aliae e b i3l
= Ol 3 OhlSeen 5 Clisby (YV) 595 (0 S 550
ol 4y Moo o 53 28gs g SIS 5509, 48 S
oialS isuly il Bu e 5w Jolxiel B by,
(YA) Cl B aligy pas JLsd iol3dl g adgids clad
S0, gledl ol Gl (e gl Jgdr am ang b
5 H1 g0 e (ol 3 SIS Laogsa VS5
dmdadsye b o)l el ecel guis o el
2 75 b g 09y Joale 3l ()l 00d (g yeS
Nag .ab odaline (6 bline gl als b g b b

display terminal work. Work. 2014;47(2):261-5.

https://doi.org/10.3233/WOR-121580

4. Yoo W-G, An D-H. The relationship between
the active cervical range of motion and changes

in head and neck posture after continuous VDT
work. Industrial health. 2009;47(2):183-8.
https://doi.org/10.2486/indhealth.47.183

5. Park Sy, Yoo Wg. Effect of EMG-based Feedback
onPosture Correctionduring Computer Operation.
Journal of occupational health. 2012;54(4):271-7.
https://doi.org/10.1539/joh.12-0052-OA

6. Lau KT, Cheung KY, Chan MH, Lo KY,
Chiu TTW. Relationships between sagittal



https://doi.org/10.1111/eci.13485
https://doi.org/10.3233/WOR-121580
https://doi.org/10.2486/indhealth.47.183
https://doi.org/10.1539/joh.12-0052-OA
http://dx.doi.org/10.22034/IJRN.10.3.12
http://ijrn.ir/article-1-750-en.html

[ Downloaded from ijrn.ir on 2026-02-21 ]

[ DOI: 10.22034/I1JRN.10.3.12]

10.

I1.

12.

13.

14.

15.

V€Y )l{)‘ Y D)loa:} AR 5,92 cd)mx_)b ;wéw ‘9.7 U"““S}" d.;,.w;

postures of thoracic and cervical spine,
presence of neck pain, neck pain severity and
disability. Manual therapy. 2010;15(5):457-62.
https://doi.org/10.1016/j.math.2010.03.009

Zepa I, Hurmerinta K, Kovero O, Nissinen

M, Konénen M, Huggare J. Associations
between thoracic kyphosis, head posture, and
craniofacial morphology in young adults. Acta
Odontologica Scandinavica. 2000;58(6):237-42.
https://doi.org/10.1080/00016350050217064
Fon GT, Pitt MJ, Thies Jr AC. Thoracic
kyphosis: range in normal subjects. American
Journal of Roentgenology. 1980;134(5):979-83.
https://doi.org/10.2214/ajr.134.5.979

van Dieén JH, Cholewicki J, Radebold A.
Trunk muscle recruitment patterns in patients

with low back pain enhance the stability of
the lumbar spine. Spine. 2003;28(8):834-41.
https:/doi.org/10.1097/00007632-200304150-00018
https:/doi.org/10.1097/01.BRS.0000058939.51147.55
Briggs AM, Van Dieén JH, Wrigley TV,
Greig AM, Phillips B, Lo SK, et al. Thoracic
kyphosis affects spinal loads and trunk muscle
force. Physical therapy. 2007;87(5):595-607.
https://doi.org/10.2522/ptj.20060119

Greig AM, Bennell KL, Briggs AM, Hodges PW.
Postural taping decreases thoracic kyphosis but

doesnotinfluencetrunkmuscleelectromyographic
activity or balance in women with osteoporosis.
Manual therapy. 2008;13(3):249-57.
https://doi.org/10.1016/j.math.2007.01.011

Yoon T-L, Cynn H-S, Choi S-A, Lee J-H,
Chio B-SJW. Effect of the craniocervical
brace on

craniocervical —angle, thoracic
kyphosis angle, and trunk extensor muscle
typing in subjects with
forward head posture. 2016;55(1):163-9.
https://doi.org/10.3233/WOR-162378

Karlqvist LK, Hagberg M, Késter M, Wenemark

M, Anell R. Musculoskeletal symptoms among

activity ~ during

computer assisted design (CAD) operators and
evaluation of a self-assessment questionnaire.
International Journal of Occupational and
Environmental ~ Health. 1996;2(3):185-94.
https://doi.org/10.1179/0¢h.1996.2.3.185

Fogleman M, Brogmus G. Computer mouse use

and cumulative trauma disorders of the upper
extremities. Ergonomics. 1995;38(12):2465-75.
https://doi.org/10.1080/00140139508925280

Schnabel M, Ferrari R, Vassiliou T, Kaluza

A

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

G. Randomised,
of active mobilisation compared with collar

controlled outcome study

therapy for whiplash injury. Emergency
medicine journal. 2004;21(3):306-10.
https://doi.org/10.1136/emj.2003.010165

White A. Spinal braces: functional analysis and

clinical applications. Clinical biomechanics of
the spine. 1990.

Hamlabadi MP, Jafarnezhadgero A, Anoushirvani
S. The effect of two types of thoracolumbosacral
braces on electromyography activity and pain
index in patients with low back pain during
walking.

Piran Haml Abadi M, Jafarnezhadgero A,
Anoushirvani SJJoAST. A preliminary design
of new corrective and wireless thoracolumbar
with  functional
2019;3(1):33-6.
Jaafarnejad A, Piran Hamlabadi M, Noorian
EJTSJoRM. The effect of two types of simple
and sensor

bracing for individuals

thoracolumbar  kyphosis.

thoracolumbosacral braces on
electromyography activity of selected muscles in
individuals with kyphosis during typing. 2021.
Waersted M, Westgaard R. Attention-related
muscle activity in different body regions
during VDU work with minimal physical
activity.  Ergonomics. 1996;39(4):661-76.
https://doi.org/10.1080/00140139608964488

Wersted M, Bjerklund R, Westgaard

RH. The effect of motivation on shoulder-

tension in  attention-demanding
tasks. Ergonomics. 1994;37(2):363-76.
https://doi.org/10.1080/00140139408963652

Van Poppel MN, de Looze MP, Koes
BW, Smid T, Bouter LM. Mechanisms of

action of lumbar

muscle

supports: a systematic
review. Spine. 2000;25(16):2103-13.
https://doi.org/10.1097/00007632-200008150-
00016

Faul F, Erdfelder E, Lang A-G, Buchner
A. G* Power 3: A flexible statistical power
analysis program for the social, behavioral,

sciences. Behavior
research methods. 2007;39(2):175-91.
https://doi.org/10.3758/BF03193146
DANESHMANDI H, Sardar M, Taghizadeh
M. The effect of exercises program on lumbar
lordosis. 2005.

Frank C, Page P, Lardner R. Assessment and
the Janda

and biomedical

treatment of muscle imbalance:


https://doi.org/10.1016/j.math.2010.03.009
https://doi.org/10.1080/00016350050217064
https://doi.org/10.2214/ajr.134.5.979
https://doi.org/10.1097/00007632-200304150-00018
https://doi.org/10.1097/01.BRS.0000058939.51147.55
https://doi.org/10.2522/ptj.20060119
https://doi.org/10.1016/j.math.2007.01.011
https://doi.org/10.3233/WOR-162378
https://doi.org/10.1179/oeh.1996.2.3.185
https://doi.org/10.1080/00140139508925280
https://doi.org/10.1136/emj.2003.010165
https://doi.org/10.1080/00140139608964488
https://doi.org/10.1080/00140139408963652
https://doi.org/10.1097/00007632-200008150-00016
https://doi.org/10.1097/00007632-200008150-00016
https://doi.org/10.3758/BF03193146
http://dx.doi.org/10.22034/IJRN.10.3.12
http://ijrn.ir/article-1-750-en.html

[ Downloaded from ijrn.ir on 2026-02-21 ]

[ DOI: 10.22034/I1JRN.10.3.12]

26.

27.

28.

29.

30.

31.

32.

Ol )Sed 5 (53L] Joor o 3V

approach: Human kinetics; 2009.
Hermens HJ, Freriks B, Disselhorst-Klug C,
Rau G. Development of recommendations
for SEMG
procedures.

sensors and sensor placement
Journal of electromyography
and Kinesiology. 2000;10(5):361-74.
https://doi.org/10.1016/S1050-6411(00)00027-4

Hamlabadi M, Jafarnezhadgero A, Anoushirvani

S. A preliminary design of new corrective and
wireless thoracolumbar bracing for individuals
with  functional thoracolumbar
2019;2:33-6.

MohammadZadehS, JafarpishehAS, Mokhtarinia
HR, Oskouezadeh R, Nourozi MJAoR. Designing
and Evaluating the Validity and Reliability
of the Biofeedback Tool for Healthy People
With Postural Kyphosis. 2019;19(4):340-53.

https://doi.org/10.32598/11.19.4.340

kyphosis.

Cohen J. Statistical power analysis for
the behavior science. Lawrance Eribaum
Association. 1988.

Cook C, Limerick RB. Forearm support
for intensive keyboard users: a field study.
Proceedings of HF, Melbouirne, Australia.
2002:25-7.

Nag P, Pal S, Nag A, Vyas H. Influence of arm
and wrist support on forearm and back muscle
keyboard operation.
Applied ergonomics. 2009; 40 (2):286-91.
https://doi.org/10.1016/j.apergo.2008.04.016
Reinold MM, Wilk KE, Fleisig GS, Zheng
N, Barrentine SW, Chmielewski T, et al.
Electromyographic analysis of the rotator cuff

activity in computer

and deltoid musculature during common shoulder
external rotation exercises. 2004;34(7):385-94.

AR

33.

34.

35.

36.

37.

38.

39.

https://doi.org/10.2519/jospt.2004.34.7.385

Kim J-W, Yoon J-Y, Kang M-H, Oh
J-SJJoPTS.
infraspinatus ~ during  various  shoulder
external rotation exercises. 2012;24(7):581-4.
https://doi.org/10.1589/jpts.24.581

Porter S. Tidy’s Physiotherapy, 15e: Elsevier
India; 2013.

Bitter NL, Clisby EF, Jones MA, Magarey
ME, Jaberzadeh S, Sandow MIJJJoS, et
al. Relative contributions

Selective  activation of the

of infraspinatus
and deltoid during external rotation in
healthy shoulders. 2007;16(5):563-8.
https://doi.org/10.1016/j.js¢.2006.11.007
Kisner C, Colby LA, Borstad J. Therapeutic
exercise: foundations and techniques: Fa Davis;
2017.

Park HB, Yokota A, Gill HS, El Rassi G,
McFarland EGJJ. Diagnostic accuracy of clinical

tests for the different degrees of subacromial
impingement syndrome. 2005;87(7):1446-55.
https://doi.org/10.2106/00004623-200507000-
00005

Clisby EF, Bitter NL, Sandow MJ, Jones MA,
Magarey ME, Jaberzadeh SJJos, et al. Relative
contributionsoftheinfraspinatusanddeltoidduring

external rotation in patients with symptomatic
subacromial impingement. 2008;17(1):S87-S92.
https://doi.org/10.1016/j.jse.2007.05.019

Hussain J, Sundaraj K, Low YF, Kiang LC,
Sundaraj S, Ali MAJBSP, et al. A systematic
review on fatigue analysis in triceps brachii using

surface electromyography. 2018;40:396-414.
https://doi.org/10.1016/j.bspc.2017.10.008



https://doi.org/10.1016/S1050-6411\(00\)00027-4
https://doi.org/10.32598/rj.19.4.340
https://doi.org/10.1016/j.apergo.2008.04.016
https://doi.org/10.2519/jospt.2004.34.7.385
https://doi.org/10.1589/jpts.24.581
https://doi.org/10.1016/j.jse.2006.11.007
https://doi.org/10.2106/00004623-200507000-00005
https://doi.org/10.2106/00004623-200507000-00005
https://doi.org/10.1016/j.jse.2007.05.019
https://doi.org/10.1016/j.bspc.2017.10.008
http://dx.doi.org/10.22034/IJRN.10.3.12
http://ijrn.ir/article-1-750-en.html
http://www.tcpdf.org

