VWWAA Ol 5 ol Y9 oplods X 095 Ul b i r:}.lc olSiuls — Skl g3 0 38USIS - (pr 98 (Slg3

09wl 9 Ogewlangw S > 3 (6 eliss (b5l (bl g jliel (ow)
ol
vl.eogo.ﬁa-,wu 6 ¢ ol ylomo o ¢ LIS 0315908 e i
o (S35 poles oISty (il 1Sl lyig 58 09,5 luls )

w8 e) b ol op e Sl (63 gl g6 Y
2958 015y olSleyd gl g 528 =V

2aSs

Conl iily SlSelS )3 Jate slb Codgize 9 OIS > o Jbj) ) 9 olel (b e dlos I (650 LigS ol e 28R 9 o)
2 S WS bl lise sy adllas el pll Sl Ban el o) sl oy Cumnl S oiSileys 355 50 T (bl 5 Sl pline oy oS
25 omlig e 9 gmslingn S o 53 5 el 93 (65 o3Il 1SS

xS o)l allae oyl 3 il 039y el gamiils 3 VY adllas 390 dasls wcanl (Ll ¢ abaie s Sy adlls ol oy B9,
2 B85 (g3l S o sl b 65 o)l Gl ignsid 85 93 g 5 I S 3 sl (ignaligny 9 Cgmlinge (b)) sl eSS
Stusod 50 10,5 dslomo it jlme Bloxil 5 (5:Sike 5 005 305 SPSS 38 65 )3 65l ge 5l g o 03l B S o )15 5L 5l ms
)5 e @l gl g o) SSgel

(J"I Cwl odg NN )J.l){ u?‘-‘““?)-‘ A.a.{)b 29 +/aYy ).!l).g u}a.wL.u}w JP » )§;9¢o)-| 92 L;Lb Cnd )I PIPIN (?Lu O M w).».o :Lﬁwtﬂ
Ossbion €8 3l 3V Ggalign C8 250 (Stunan ol oizran Cusly Siseil 53 o (Stan (i ysSho b 53 )3 &S ol (s gl
Ll ol

@l Olie 5 sl 108 0 2V Rl 59l 53 G oslings 5 gmelion S 50 5y0lsS S o3l &S ob i gl 106 5 Aol
sl Pronation; svyi swl Supination

selo S ogmslinge @bl (sbisn @il sy bisS (bl 1 o3lg a8

(YANYIY i (o pdy SYAMVY +:dllis Joug)

Ol (S5 3 pole oSl sl oaSitils — ol8iils objgal gestme — il o3l B yaghS — liows T J ghuno ki g9
Email: Moh35ir@yahoo.co.uk

[ Downloaded from mrj.tums.ac.ir on 2025-12-10 ]

GxSoul Yeo¥Jl » LullKen 4 Sitler
9 Suwod (lie g 03503 yp ) gl oyielis
{¥) 82,8 )l ) Sige]]

ape; » |y adles Yoy Loy Gajdosik
(Ossban 9 Ogmlings) selo Sl 53 (5yieliss (oLl
OIS VL hseil o 1y selisS (bl 5 b plos
(A) L5905

PSS daly g pSoilul (bl (6% adlhe
5 Armestrang 5 MacDermid Ly sclo ¢ )
@bl Wl ) 1 eyp MWl il Ses
OeiznS g piSls S > 4o Inter tester, Intra tester
4 e 38 YA 5l aslo ggulign 5 ogslinge 5 &)

Jolie (8 aielsy (b)) Ca 35 Slacd)
Sy (V) liner visual estimationasle 1l 3454
5 CuisS 45 Sz (F) pelisSy (V) JWal (syielses oY)
bl o (validity) leel & gpSoilul s
OSee Sl (5 Yoezo Lol s  Siws of (reliability)
b oS o b bl oS g a8 )T 5 @ oleudsy Cow!
Sl b))l Cue S Al ja g Ohlad oty Jee Cop

ol 2bj)) Bl (glroged sl 5 2Lk
OSLS Jolio g9y g e liie dhwg (5yielisS
g olel Glie ) 35 (egte @B g Cul aad el
S g d)cwl sns o)) o s


https://mrj.tums.ac.ir/article-1-116-en.html

[ Downloaded from mrj.tums.ac.ir on 2025-12-10 ]

\u O 5 Shlls DAU}Q.CJ.W)JYA

33 099

anoly 35 b« pabaiie adllae S, adllas oyl
S pole s g (gomisl Ha5 VY adllas g0
il &S o0 4 g Wl ezl (e liew
ol il SMae o Sl BT 6o 4l
2 sl omlign g Ogmlimgw xSojlul (bl (obj)
@l eliss 5l xS ol lp b ey B s
5 03!

P JolS S ey &5 Gl 3,8 Y bl
95 50d Ol adllas oyl (gl wsly selw g g0, Juate
0395 ghiyd adlllae ul (gl 3 &8 e Cunyl g5 4
0303 o plosl 1y L i3 051831 ¢ Siges] lgims

L5 plool Gajdosik sie (wlol p oldbgls oL,
il €55 g 3k gl b 4 oldl &S sy (A)
5 el mid position el > kil L cand w83 1,3
LS 3 ()] s el p3) 3 WelS & 50 4 )l

b oals Juabe o8 Sl S5k
it 4l )0 oty @yl Sl Sy gk I eslil
Jloygsis 5o i S ) pgeil plosl el a elisl
i oozl 4> YA

ohli 59y yelisS yome pSojlul pll (ol
35 55 38 o oo )8 o Jall 4l 51 Wyl sl
A pldl 1y dels amlingw <8 > &5 Wb o Culgsyd
B e She o 4ol 3 1) Soie (553l S3g05] e
plul gl o) o cuilal ) edel Cussy asgly g 02l
4>l 5l Wgl adolil g9y yielisS 350 el (yomsly
0lgd Cand L <85 0 48 jeSKe ol Jluyed
Ja ) ool 1y dele el S B ad o Coulgs yd
53000 )15 e Jloygd anl 3 1) S e (53l Sigesl
Dy o b |y odel Cawds 32
lagig, jl adllae ol )3 4l 4 dogi b 1 IS ol Mo
Sl b ] WS & 0 oalitl (g3 pgusye
4 S SleMbl &l 5l o 13 08 05 3)ls clbogly 4 |,
S i bled Gygo 0 U b o dtwlgs lisl jl acdbbgly
S slael |y del culs) 8 adllas 4o
15 (gl gex 25 gy 4 adlllas (sla 00l
5 oslizl b acls opmibiay 35 dials g,Sojlul )
) sy yie LigS

l, Inter tester oLL ¢ L3 plosl 1) selw ¢ gu,] Sluls
g0 o) SYL sy
Voot Jlo o ol)Kea 4 Timothy yoocen
030zl | 1y Cawd o Jolio 5 > diels (6,5 03] by
dorsal ogus L g Lol )13 adlles 3y50 (sylisS
(V) D905 )55 oYL s> o 1 volar
5 Klingels buwg 4« 10 w8l ddllae S
E5olisS Soilul bl s plool Yo e Jlo s o San
(V) 3903 Liyl38 YL U lawgiio s geod 1)
(Sl bl 5 sbie) Sl 3y S0 B
903 GO)IF omb b g bawgie il Jolie 151,
2l il o 5l e Sojlul Nicole adlas 5 o
(V) 03505 yo)l35 glite Calisee clxds
allas Ky 5 Yoo¥ Jlo 5 (W) Khalili
Nt Glise 9 30 50 gl) 3 1) gitelisS Sl
(r=+/¥V0) 3905 (o)1 ool S 53 1y ) SS90
Vool J o &S oKen g Mewhirk adllas
GIF ) aegte 2Ll ! A5 plxl qup Juate
(V) 3,9 Canods </OA 1y o] e (im L3905
ly ladles Yo o8 Jlo » o,Kea 3 Menadue
pol &l Jade > (5elssS spSojlul (bl aine)
o o oYU as 3 ] SbL S wdges pMel g wiols
(VF) 23,9] Cawnts 1y + /5T oLL
P aels 451 eSS JulKen 5 Walker
b 31315l 0,85 ¥ oS o 3 omelinge 5 Comlisn
clbdl 45 Wdges pMel bwgio d )3 1) ol 5 03905 (owyp
(10) 291 olyen 450 B s
Oldlas o &S Golite gl dg3g 4 dvgi L
Jolie 59y > el pSoilul bl gy pliie
Pl Slalas Codgize 4 colie b g o plodl  calise
A 3 speliss xSeilul bl ey 3 oMl
P S By g pas g @) 3 Gamlisn 5 gmelinge
@bl B mad ol Jabe ol (meldsS L)l 250
e PP MRET: SR JPIRRE SRS IY
bl e oyp adlee ol pbsl Gl Gan
P S0l 9 om xSl IS s (speligS
D92 gl g Ogalingw

VWWAN Ol 9 obe Yol oplows X 095 Ol g Kb o Pslc olSisls — (Skslgs 0ASKEBIS - (y95 (SRl 93


https://mrj.tums.ac.ir/article-1-116-en.html

[ Downloaded from mrj.tums.ac.ir on 2025-12-10 ]

‘H O 5 Shlls DAU}Q.CJ.W)JYA

S > aely (6uS0ilul obL ke adllas oyl js
W8 (o 2y90 dbgls 485 03jle3 (gmsligy g (ygmlinggus
IS ool 9 o Stmen i o ly 85
15 oolizal SPSS Jl58l

Sigeil 93 slasySojlul Hlme el 5 (Sl
ol oas 03l i Y opless Jgdo 4o

5heslatol b selw ygumbuaw (S aly g uSojlul Y
4250 o 2 yio LS

ul).uﬁ A Mbbo LDUT )L;w db.’?u‘ 9 u»i)‘.uo 9 X%

235 e 35 gl Sl 5 o) Sgejl (Siwen

=W

9031 93 W (55 25151 jlame 1,00l g (Kile =) 0 ko Jga

gl gt Ogwlig s
AV/Yo AY/Yo oSl Jol ;g0
£IAY Y/ Juro Sl
AM/Yo AY/AY R ™ 09> Kigajl
Y/AY YIAE s Bl

ySde clls 93 > &S Wy e ol @ls oyl
o owmen CwVb Sgeil 93 o (Stawen (e
L] 0391 (ygumligy 5! FYL amlingw 53 (Suen

99 dl.mc,wd)'l alols be M/" N g
Jsia) ANl Gpmelinge S8 cus 3 Sige)l
(¥ oylods Jgdo) </AVD plys yomsliyp <S> )3 5 (¥ 0)lasd

g

N9031 93 o ygamwlimgms €8 > (55 831051 (bl Y o,lend Jgun

903l omwligw | 59031 gl gw
©9° Jo!
+[AAs ) 38 2 (Smod o Jol g0l (ygmwlisgus
Jeoo . Sig.(2-tailed)
VY VY Slaxi
) A 38 b (Sod g 9 Kig03l gawliagw
. Jeoe Sig.(2-tailed)
\Y VY Slawy

2N9031 93 o (ygalig p ©8 o (55 83151 (2L -Y 2,lowd Jouo

Agail gmlion | Sigesl emwlio
P93 Jg
*/Ago ) 358 P (Shmod s Jgl Sigosl omlio
Jevo . Sig.(2-tailed)
VY VY il
) Jago 35 g (ot G po 09> Sigejl omlion
. Jeae Sig.(2-tailed)
Y Y Slasi

VWWAN Ol 9 obe Yol oplows X 095 Ol g Kb o Pslc olSisls — (Skslgs 0ASKEBIS - (y95 (SRl 93


https://mrj.tums.ac.ir/article-1-116-en.html

[ Downloaded from mrj.tums.ac.ir on 2025-12-10 ]

Syl (Bp S g GBs plul Jolie sielses
5) ol 03 pYel b g Lawsgo

ly gladlas ¥+ -5 Jo 5 o) Sen 5 Menadue
plsl ald Jate > (sp0lisS (spSojlul bl 4
oyl o teligs SLL a8 Kages 5,15 Ll wiols
(VF)059] oty 1y < /5Y SLL w395 oYL

» o 3 Mewhirk «8° 6,505 aallas
h awgie 2Ll w0l pbxl cup bade 3 Voo L
(V)853y) awts L= 1OA 1y o] olie gim L3905 i)l

15 gl Canl S g pSojlil 5 M e
gy dlyl liwly o Slpal GySile (5 Iy
Toged (B b g QNS i g bl (S da ptelisS
S o disly 6, Sojlul ,> oS W m il b sl
s byl adllas guls )5 gre LB M sl
el bl wis ssaline Wbl o oyiwd oS aLddS
bl e (il Gy g daly saud 3l p By
&S gl adllas > Khalili 45T e (V9)5) 5l 03405 A8
el w e (WW)oges 5135 ols plogl Yo o¥ Jlo
ASgesl slagySoilul dacus plsl 1 8 o Siges]
YL bl b e LI ) dxe sk 0o
Sl @l > Sl (Sae 9090 (4 (29 (2 9 Sl
lino slrogd puli ;5 £oil Coge 5 atilS 3l Glallas
cyous A5 odlil Oyzme o Sg0j] 5l pols adlllas 3 39
iy (Sinlan (sloaslyy jgliia & S duds 5o o]
25 )55 4l ol £y U8 ool

YU yielisS epSoisl bl pob adlas 5
5 YL Swl Supination oLl olise aSST yeus S
UPrmed ) g Cud ploul Cdgpuw 4 a5 b g 39 Pronation
2l & Cus dbwy ol I Ol Sl 5> yielisS (392
bl &S5 ) 4 5 55 oolinal iy 55l (clads,
Sl clie e S Slge b Bl Cunsy & 0S8
Lsb supination |, pronation Sy diely (5,505l
e ) Sigei] § lais 5485 slacans plool )3 4SSl e
g4 oalazwl

P18

Sreliss bl (e yp pob adlas Sua
Dgr ()b abeldy ) aels omilgn 9 Gomlingw O >
b 4 o ya oS ub plnl Sigefl g3 g g0l o]
.))é VY Jo l) delw u}‘-“"bjﬁ 9 quwy» Al dulflb
").3.1 d):fo)’].\:»\ d']).g 9 Lsls Pl:gd] u_?)l& 4iald P [‘,JL»
20,8 ool (gl 0 YA+ jalsS S 5l ol >

CyolisS g pSoilul a8 ol ol adlle oyl s
bl LSseil 53 O Cgeslion 5 Comelinge S
YL (Sl Ggelinge bl (e 5 cunl 50555 (YL
sl Ggealig ]

cly oS asl ol 3y L ,ob adle

plosl sl ales 1 s cilises uolie (£ yzelisS (g 5S0)1)
O el sl ou

GySojlul Yeo¥ Jlo p» LuillSen 4 Sitler
Suged (30 9 0303 )18 adlllas 3)90 gil5 )3 1) (s ptelsS
(V)03,8 5,55 1= < [AA ]y Sigajl ¢

dej 1y ladlas Yeo)  Jls ) Gajdosik
Syl (bl 5 05 plog a5l IS o s ebisS bl
dolie )3 bl Ol ol 350 GBS Y oSSseil
Oolion sl A 5 Ggelinge lp TE/A5 1) 48k
P Shren (i g0yl adlae 3 (A) 2905 )18
D92 Ggmlon J VL gmlinge

J » & sladles » oKea 4 Brauton
Jolie g9y speliss opSelsl yn gl VA
Slazasls YU 1y o jlasl g bl w3l plo] JU3Ylbgy 1o
s 5ol Sz Sl adlnn 3 oS 55Silan (0)
ol 04l 45155 YU selw oS >

Jb 0 o)Kea 5 Timothy adles j> yised
g Jolie (S il (gyuelisS gpSejlul oLl Ve
Olise 9 €8)5 J1,8 adllas 3y50 040 dw I edliwl b cuwd
3 adllo )3 izman (Ve )i )3 VU b baogie bl
U hwgie 5355 cuwd goyd (s ialssS s pSojlul (bl
polbs adls b clllas ol (V) cosl 0ad U315 YL
Ayl pdbgly pols asllae o ne| O Al o alais
..\Jlo)y O‘? 9 W‘H""

w335 cllhe @l 5 Sy b ol adles
wesas ol pldl Gldllas & Win ja Ll cglate
bbbl bl o dgu5e jlewy sl Wl > (g 20lisS UL

VWWAN Ol 9 obe ¥ oY oplows X 095 Ol g (SSib o Pslc olSisls — (Skslgs 0ASKEBIS - (y95 (SRl 93


https://mrj.tums.ac.ir/article-1-116-en.html

[ Downloaded from mrj.tums.ac.ir on 2025-12-10 ]

ol 5 )lKen bl (i il Sl p e Iy 5 S5 g i il dlie By
Aolaie pYe! adllas oyl iy o3ngr Sliows (S pole oKy el ouStils

REFERENCES

1. Mcwhirk LB, Glanzman AM: Within-session inter-rater reliability of goniometric measures in patients with spastic
cerebral palsy, Pediatr Phys Ther. 2006;18(4): 262-5

2. Ahlback SO, Lindahl O :Sagital mobility of knee joint . Acta Ortho Scand,1964, 34:310

3. Wilmer HA, Elkins EC: An optical goniometer for observing range of motion of joint: a preliminary report of a new
instrument. Arch Physiotherapy, 1994, 28:698

4. Roaas A, Anderson GJ: Normal range of motion of knee and ankle joints in male subject, 30-40 years of age. Acta
Ottho Scand,1982, 53:205

5. Brauton A, Ellis B and Goddard J, Comparison of visual estimation and goniometry for assessment of
metacarpophalangeal joint angle, Physiotherapy, 1999; 85(4), 201-208.

6. Reese NB and Bandy WD, Joint Range of Motion and Muscle Length Testing, 2" Edition, USA: WB Sanders, 80-91

7. Sitler M,Karagiannopoulos C, Michlovitz S.Reliability of 2 functional goniometric methods for measuring forearm
pronation and supination active range of motion. J Orthop Sports Phys Ther. 2003 sep:33(9):523-31.

8. Gajdosik RL. Comparison and reliability of three goniometric methods for measuring forearm supination and
pronation. Percept Mot Skills. 2001 Oct; 93(2):353-5.

9. Armstrong AD, MacDermid JC, Chinchalkar S, Stevens RS, King GJ. Reliability of range-of-motion measurement in
the elbow and forearm. J Shoulder Elbow Surg. 1998 Nov-Dec; 7(6):573-80.

10. Timothy C Pansy B, Wolff A, et al, Accuracy and reliability of three different techniques for manual goniometry for
wrist motion: a cadaveric study, 34(8), 2009, 1422-1428.

11. Klingels K, De Cock P., Molenaers G. et al , Upper limb motor and sensory impairments in children with
hemiplegic cerebral palsy. Can they be measured reliably?, Disability & Rehabilitation, 2010; 32(5):409-416.

12. Nicole AC ,Measurement of joint motion, Clinical Rehabilitation, 1989; 3: 1-9.

13. Khalili MA, Inter-rater and intra-rater reliability of A angle measurements, Saudi J Disabil Rehabil, 2003, 9(1):12-
15.

14. Menadue C, Raymond J, Kilbreath SL, Refshauge KM, Adams R. Relibility of tow goniometric method of
measuring active inversion and eversion range of motion at the ankle. BMC Musculoskelet Disord. 2006;28(7):60-67.
15.Walker JM, Sue D, Miles-Elkousy N, et al: Active mobility of the extremities in older subjects, Phys Ther 1989; 4:

919-923
16. Jaegger G, Marcellin-Little DJ, Levine D. Reliability of goniometry in Labrador retrievers. Am J Vet Res. 2002 Jul;
63(7): 979-86.

VWWAN Ol 9 obe ¥ oY oplows X 095 Ol g (SSib o Pslc olSisls — (Skslgs 0ASKEBIS - (y95 (SRl 93


https://mrj.tums.ac.ir/article-1-116-en.html

[ Downloaded from mrj.tums.ac.ir on 2025-12-10 ]

Inter-rater reliability of goniometric measurements of
the pronation and supination movements

Amouzadeh Khalili M*!, Memariam M?, Rahimiha MM?

1- Associate professor of Semnan University of Medical Sciences
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Abstract

Background and aim: The goniometric measurement is a simple and common
method for assessment of movements and joints in the rehabilitation clinics that the
survey of sensitivity and reliability level has an important role for the therapists. The
aim of this study was to investigate inter-rater reliability of goniometric
measurements of the pronation and supination movements

Material and methods: In this descriptive cross-sectional study twelve healthy
student boys were participated. The candidates were asked to sign an informed
consent.

Goniometric measurements were carried out by the two experienced physiotherapists
to assess the forearm supination and pronation. The dominant limb was evaluated in
supine position during the test.

The correlation coefficient test was used for inter rater reliability.

Results: The coefficient correlation was high between the two raters, (for supination,
r=0.931 and for pronation; r=0.875). The results showed that the coefficient
correlation of supination was higher than pronation.

Conclusion: The results of the study indicated that the inter-rater reliability of
goniometric measurements of the pronation and supination movements were high,
also the level of reliability for supination was higher than pronation.

Key words: Goniometric reliability, assessment of Pronation, assessment of
supination, forearm movement
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