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HHAEH: The Immediate Effect of Orthotic Management on Grip Strength of Patients
With Lateral Epicondylosis, Journal of Orthopaedic and Sports Physical Therapy
2009; 39(6): 484-489
Author: Jafarian FS, Demneh ES, Tyson SF

(823 page 485)

The mechanism for this is thought to be similar to the fret on a guitar. When someone
applies finger pressure on a different place on the string along the neck of the guitar, it
reduces the tension on the guitar string above the point of application. This may improve
function, as reflected by measurements of pain-free grip strength by partially changing
the point of force application from the tendon origin on the lateral epicondyle to the
orthosis, thereby reducing the stress exerted proximal to the strap during muscle contractions.
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@ DASHEM-A S 4= vlal) - Z, o7), &9 Fol=
Disabilities of the Arm, Shoulder and Hand (DASH) Score
v =17 & 9] 313} 8] (American Academy of Orthopaedic Surgeons, AAOS)e] 7

A @8 A HUpper Extremity Collaborative Group, UECG)ol|A] AF=|ol <43k
S HA e ZEAA ARRE S &4 oy sk 7|5k J3gEe =4

371 Y8 dE =" S Likert Scale

@ PRFEQZHE AT A5 W) : 34 B4 A¢ H7h AER
Patient-Rated Forearm Evaluation Questionnaire
19963 7Huthe] MacDermid7b &3t SHE=T2A Fod 2Sdadol <t
gAolaL, x| A WHate] Y NAEIF M T2 AE

scale

@ GRIP STRENGTHZM-Z 3% A4 vla)
Hogte] 28 AAALS Eolr] Qs IFAE ZAo)7t U= YA g
AME AL A4S FHold =1 £58 = &dA I AHAA =

S5+ IBM SPSS STSTISTICS JE:LE,E o] 83t B33 o,
94 Ko =20:), 2y #d
Aol MEs 3 Jév—fﬂr ﬁ%ﬁx}i 5—413}9}9— , 7T Iw Xt 5484
X2 test, Fisher’ s exact test % t-testZ &3ttt AP+ Ez+9
b Ao w2 FLHHSE WIS gobslr] 98] repeated-measures ANOVA
2 t-testE o] &3ty E4 sk

o A ol
ol ox X
2> ro rlo

ot N2

PFAT FH AR
HPARY FIL - VA HYINE AF ARBY - YFAT FIAAG 4T -
HATE ARG nET WA - YAATAIR, 453, 8%, 1273 - AY

o]
“ =
2, MET BF - BA% 2 QAT ARRTA A4 o Adsiyrh
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2] At FHcase study) A EA

YHAAT S FA: FHEA FoAE AB0de) EF: 2010
YaaT YA AEigel) E&k 2010,

B dEz= teld 29 9 ek My d8s 2Eds] ¢AATE 54
due BFje] Bk AdMoln YUY AF AIRE HESNE=W 458
ARE AMHEF DA Fuch

AP =3 JEL 985 Badie g AR o2 B ALE
a7 et oS Zhzhe| 4E28E & gy B TAEH 4N

il B
A, o i} ol 4]
7] cm =54 kg

B GRIP STRENGTH: pain-free grip(PFG)

18] ( ) kg
23 | I kg
33 | ) kg ot ) kg

B VAS(Visual Analogue Scale)

# g S2E T FF FEE 0~10 A T2t 3 FHM 8.

FEeE FTNAE TF #FETF Y BT

(1H2-29 AT A=A >
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22 B3 FRE A4F A WA
(PATIENT-RATED TENNIS ELBOW EVALUATION : PRTEE)

ot AFL A F HYUAM WIABE AL Aok ol
£ ANEAE Yotuy) A% ARAYYUT Ad G AddAN =
A9 Z4EL 0~10H0% EAF FANL BE WP dEe
3 410} gLk,

wef ofgle] Aol gl BAE F Aol FHHA o4l F4ol
goddd 1 #5e Ay AHe Aew dvh) YEUALA Fe

Aot $3& =R A FEste] 71UstAd FHAL.

L &34 29 55 AA

Aol FAE To] FF HEE 0~10 &3 F12o] #FH4a

B35 Bx . FFo A 30 AW 7HEE 71 A% FE500

L f4e sty gle v 5= DI234 5678 910

2 HEivEAer LAY S Y FE AR 12345678010

L YRFI B MM Bl En 2 B HE (012345678910
4 FFo 7 EE& e HET 012345676810
5. FF0 7HE AAE He HES 012346676810
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(Disabilities of the Arm, Shoulder and Hand)
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o 574 44 vog Wrhstael F4)7] vighick

o} 3 ol a7 IR LiES e g 5
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NEEEE!
1 ATgete] $44 24

2 D da731a93ey 524 HA

Exp. (n=24) Cont. (n=18) X% or
Chatacteristics Categories Fisher or p
n(%) or M£SD n(%) or M+SD U
Age(year) 51.63+£8.23 51.06+7.35 191.507 | .533
Male 13(54.2) 7(38.8) +
Gender 0.96 327
Female 11(45.8) 11(61.2)
Height(cm) 167.17+6.93 164.50+7.36 166.507 | .206
Weight(kg) 63.08+8.26 64.17+12.41 208.007 | .839
grip strength 18.96+9.69 19.52+17.70 161.007 | .162
VAS 6.71+1.65 7.61+2.06 131.507 | .027
PRTEE1 28.58+7.53 32.22+7.51 126.007 | .022
PRTEE2 57.08+18.23 65.83+£23.60 139.507 | .052
DASH 36.45+9.09 39.72+£11.21 152.007 | .102

Exp.=experimental group; Cont.=control group; TMann-Whitney U test; Fx° test;
"'Fisher’s exact test.
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2. 7M2 A=

D72 1

‘gold =4

2 Y AA

STRENGTH7} &4 & Aeolth’

<F 2> d3AT 7175 23 =T ¢ Grip Strength Bl

ARG BEYE F4I AYFL WZFHT GRP

, Exp. (n=24) Cont. (n=18)
Time t p
M=SD M=+SD
At baseline 18.96+9.69 19.52+17.69 -.131 .897
At 4 weeks 19.90+7.68 22.47+18.61 -616 541
At 8 weeks 24.37+14.12 23.02+18.71 .265 792
At 12 weeks 27.57+13.64 23.91+18.36 .740 463
F p
Group 0.01 917
Time 14.49 .000
Group™Time 3.17 027
time time p
At 4 weeks .299
At Dbaseline At 8 weeks .012
At 12 weeks .000
At Dbaseline .299
At 4 weeks At 8 weeks .166
At 12 weeks .001
At Dbaseline .012
At 8 weeks At 4 weeks .166
At 12 weeks .000
At 4 weeks .000
At 12 weeks At 8 weeks .001
At 12 weeks .000
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AP+ tZ79 GRIP STRENGTHE SA14, A4, 8, 125) 7t 334 F 123
digital grip strengtherE o]&3t SAsA. A4+ 9 GRIP STRENGTH= A
18.96+9.69, A 4F % 19.90+7.68, =A 8F & 24.37+14.12, TA 125
27.57+£13.642 3FEHA oy, txz+2e GRIP STRENGTH= A Z 19.52+17.69,
A 457 F 2247+18.61, TA 8F ¥ 23.02+18.71, TA 12F ¥ 23.91+18.36E
OF ole 7Y% zol7t §le ALE YERTHE=0.01, p=917). 121} AJ7to]
#3to] wel GRIP STRENGTHE &= AtHE=14.49, p=.000). GRIP STRENGTH®]
A AR Aole FA A NS W FA 8FFet FA 12FF, FA 4759}
A 2FF, A 8FF¢ A 125733 Fog Zol7F AJTGE 2). =, FA
A3 FA T8 & A3 GRIP STRENGTHE F+ 1&F IF #48k Aol7l e AL
2 Yyelgg., A A AFT+e] GRIP STRENGTH+ 18,96+ 9.69, thzxza2
23.92+18.37=2 93 Atol7} QoY A T AIFLL 2757+ 13.65, thET
46.68+12.162 AT oA FolstAl B (p=.00005 & ¥tk oty + & %t
T fFog Fol7t JdE ALFE YJERSTHp=.000). @EtA 7HA 12 A A HJATHE
®7)

_ﬂN' o i ofN Hob X

2o

2) 7+ 2

‘Told 29 # gt dAY dES HIUE AL AL YRTHEY dRS
3350l &3 & Aoy

B Ao ARe Fxte] =S VAS, PRTEENPATIENT-RATED TENNIS ELBOW
EVALUATION 1. &4% 29 S35HADES ol &3sty EAs9th Ade VAS 4
L =A A 6.71+£165 Z=A 4F T 517+1.88, =4 8F T 4.00+1.56, =A 125
T 2.29+1.16, thE=T9 VAS MEe A4 A 7.61+2.06, A4 4F F 6.67+1.94, =
A 8% & 580+1.71, =4 125 & 528+1.802 F 18 7+ 83 3Holr} Ao
M (F=14.84, p=.000), A|zto] Aol wrel f2)akA 743 thF=95.81, p=.000). &3],
FTA AFHFE 2ol Hstd A@ToA AKHOE {FodtA FFol FAHIU
VASe] ZA AL ApolE= zﬂ A, BA 4FF, FA 8FF, A 12573709 =T
AA Feolgh 2ozt AATHE 3

m

wal 24 A 24 2% % %ngzr VASE % % 7§03 Aol 9l Aow
Uebgth 4 A A ;4.394 VASE 6.71+1.65, 2L 7.61+2.062 23 =o]7}

goot, 24 T APT S 229+1.16, hEF S 52841805 AAF Wol A o5
Al HHp= 0005 e Bk ofe}, T 7 o= FoF ot Y= ACE by

Hp=.000)(3E 3, & 7)



(E 3D YEANE 71E¢e 4383 dx=T o VAS vlm

. Exp. (n=24) Cont. (n=18)
Time t p
M=+SD M=+SD
At baseline 6.71+1.65 7.61+2.06 -1.575 123
At 4 weeks 5.17+1.88 6.67+1.94 -2.524 .016
At 8 weeks 4.00+1.56 5.89+1.71 -3.725 .001
At 12 weeks 2.29+1.16 5.28+1.80 -6.510 .000
F p
Group 14.84 .000
Time 95.81 .000
Group*Time 8.96 .000
time time p
At 4 weeks .000
At Dbaseline At 8 weeks .000
At 12 weeks .000
At baseline .000
At 4 weeks At 8 weeks .000
At 12 weeks .000
At Dbaseline .000
At 8 weeks At 4 weeks .000
At 12 weeks .000
At 4 weeks .000
At 12 weeks At 8 weeks .000
At 12 weeks .000
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< O AT 71F¢Y 28T H =T PRTEEL Bl

, Exp. (n=24) Cont. (n=18)
Time t p
M=+SD M=+SD
At Dbaseline 28.58+7.53 32.22+£751 -1.551 129
At 4 weeks 21.83+8.21 26.44+9.08 -1.720 .093
At 8 weeks 16.83+6.11 23.16+7.54 -3.005 .005
At 12 weeks 10.20+4.28 20.55+7.22 -5.798 .000
F p
Group 9.57 .004
Time 119.42 .000
Group*Time 6.43 .000
time time p
At 4 weeks .000
At Dbaseline At 8 weeks .000
At 12 weeks .000
At Dbaseline .000
At 4 weeks At 8 weeks .000
At 12 weeks .000
At Dbaseline .000
At 8 weeks At 4 weeks .000
At 12 weeks .000
At 4 weeks .000
At 12 weeks At 8 weeks .000
At 12 weeks .000
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w3, AdTe] PRTEEI(PATIENT-RATED TENNIS ELBOW EVALUATION 1. <43
o] T3 Hye A A 2858£7.53, 4F F 21.83+8.21, 8F F
16.83+6.11, 125 ¥ 10.20+4.28, tix=72] PRTEEl+= A % 32.22+7.51, T4 45
% 26.44+9.08, A 8F ¥ 23.16+7.54, TA 125 ¥ 20.55+7.22% F 1w X+ A
g Zpol7b AR HW(F=9.57, p=.004), Alxto] Ado] wzt FostA FaistAth
(F-119.42, p~000). 53], Al 45 28 oz wste] APLlA A5Ho2 §
517 E=Zo] 7+24E Tt PRTEE1S] Z=HA AT zol= =4 A, A 43235
A 8FF, FA 12553k BFolA fol@ 2olst YATHE 4)

=3, 34 A% FA £8 F Y PRIEELS ¥ 1% 2 43 o7k 9t
o2 vehgth FA4) 2 2379 PRTEELS 2858+7.53, =TS 32.22+7512
o) Aol7h Ao, A F AFTE 10204428, 2P 2055+7.222 A
WA Fol8h Aa(m000H e Rk olueh, T 3 ol fol@ Aolrt Qi
Ao ehgthp=000)E 7). wekd 7HE 2 AAHUKE 3, F 4, E 1)

Lo

ofN 4

o

AT

3) 74 3

‘Told 29 B 4 dAF ARy RIUE FE&3} AdT2 YE=TEY Je3H
o7 &3 € Ao’

2 AFoA AR e 7|53 Aol Ha+= PRTEE2(PATIENT-RATED TENNIS
ELBOW EVALUATION 2: 7|4 #of A pE o|&std Attt 239
PRTEE2(PATIENT-RATED TENNIS ELBOW EVALUATION 2: 7]1%# Ao} A H A4
= ZA A 57.08+18.23, 4F ¥ 41.16+20.87, 8F & 29.33+14.22, 125F ¥ 18.50+
11.59, thx19 PRTEE2E A A 65.83+£23.60, =) 4F % 53.22+23.10, =4 8F
% 4750+17.91, =4 12F ¥ 41.22+15.88%F F & 7+ F93% ztolrt dleH
(F=8.84, p=.005), AlZto] Aol me} FostAl A thF=95.42, p=.000). 53], &
A 8F FE izl Hlste HAATolA AFHOE [FostA FFol TAHIAT
PRTEE29] SAHAIAZY] ol TA A, A 4F7F, A 8FF, T4 12573119
2o A gk zFol7F AT

w3 A A FA T & A3 PRTEE2= F :L% 7& o g zpol7tk A= A
o2 Yyt A A 2379 PRTEE2E 57.08+£18.23, i x27< 65.83+23.60=
998k 2ot Yo, A T AFFLL 18.50+11.59, EH}_ & 41.22+ 15.88%
AT oA FYstA ZA(p=.00005 = ¥R ol 7 A= {9 Aolrt
A= Ao ZE YEPGTHp=.000(E 7). webA 71 32 AR FHJTHE 5, & 7)

O{N

_48_



<E 5 AT 71 E¢Y 28T th=T 9 PRTEE2 Bl

, Exp. (n=24) Cont. (n=18)
Time t p
M=+SD M=+SD
At baseline 57.08+18.23 65.83+23.60 -1.357 183
At 4 weeks 41.16+20.87 53.22+23.10 -1.770 .084
At 8 weeks 29.33+14.22 47.50+17.91 -3.665 .001
At 12 weeks 18.50+11.59 41.22+15.88 -5.365 .000
F p
Group 8.84 .005
Time 95.42 .000
Group™Time 5.09 .002
time time p
At 4 weeks .000
At Dbaseline At 8 weeks .000
At 12 weeks .000
At Dbaseline .000
At 4 weeks At 8 weeks .000
At 12 weeks .000
At Dbaseline .000
At 8 weeks At 4 weeks .000
At 12 weeks .000
At 4 weeks .000
At 12 weeks At 8 weeks .000
At 12 weeks .000
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4) 7142 4

‘gold 29 9L ¢ IAF AR RIYE FHL3I} AFLL YRTERYG 5F

d o] F& 2 Aoy’

{E 6> YA 7ItEete 2373 =T DASH vlw

2=
0

, Exp. (n=24) Cont. (n=18)
Time t p
M=+SD M=+SD
At baseline 36.45+9.09 39.72+11.21 -1.042 .304
At 4 weeks 30.20+8.31 35.22+11.13 -1.672 102
At 8 weeks 23.58+5.26 31.22+8.37 -3.623 .001
At 12 weeks 17.41+6.07 26.05+6.78 -4.339 .000
F p
Group 6.99 012
Time 104.20 .000
Group™Time 3.17 .027
time time p
At 4 weeks .000
At Dbaseline At 8 weeks .000
At 12 weeks .000
At Dbaseline .000
At 4 weeks At 8 weeks .000
At 12 weeks .000
At Dbaseline .000
At 8 weeks At 4 weeks .000
At 12 weeks .000
At 4 weeks .000
At 12 weeks At 8 weeks .000
At 12 weeks .000
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B dAFoA AR FAe 52 53
Arm, Shoulder and Hand: #,

o] DASH
12% % 17.41+6.07,
35.22+11.13, A 8F ¥ 31.22+8.37, A 12F ¥ 26.05+6.782 T+ 1% 7t

3k Zfol7E R oM (F=6.99, p=012),

PN
AFe=

17,

off

&)

B7h W%

FNE AADE

DASH(Disabilities of the
458t 4

o] &3}

A A 36.45+9.09, 47 ¥ 30.20%£8.31, 8F &

(F=104.20, p=.000). &3],

=4 8
o]ElA =AY 5 o| SFAE
F5, FA 85F, A 1257
=3 A A A TR F

A

= et 24 2

<E 7> d3A3

[}

2]

iz DASH+=

Azke)

4 2

Aol

A, & 4929 gz &y

39.72+11.21,

e =l RS
T FE izl vldte Ad@TolA A E5F
i’iu} DASHe| SAANZZILe] Aol TA A, T4 4
BFA Fogk ztol7b AAT
=743k DASHE 5+ & 3t 9% 2ol7t 9
Ado] DASH= 36.45+9.09, iz 39.72+11.21
gk zfol7b gldoy, A § A¥ETS 17.41+6.07,
Yol A Fol3tA &3 (p=.00005 QS Btk oy, & o o= v,]tﬂ z}o) 7

Aoz YebRtHp=.0000GE 7). webA 7HE 4= A A H AR 6,

S 23.58+ 5.26,
FA 45 ¥

)

S

T2 26.05+6.78%

%0, nE?L do
e A o o

°=Z #

e Mean
Pre test Post test Within group i Between groups
Variable Group
M=SD M=SD t p M=SD t p
GRP Exp.(n=24) 18.96+9.69 27.57+13.65 -4.54 .000 -8.61+9.27 -5.46 .000
STRENGTH
Cont. (n=18) 19.52+17.70 | 23.92+18.37 -3.39 .003 -4.40+5.50
Exp.(n=24) 6.71+1.65 2.29+1.16 14.79 .000 441147 13.10 .000
VAS
Cont. (n=18) 7.61+2.06 5.28+1.80 7.45 .000 2.33+1.32
Exp.(n=24) 28.58+7.53 10.20+4.28 12.12 .000 18.37£7.42 13.25 .000
PRTEE1
Cont. (n=18) 32.22+7.51 20.55+7.22 8.17 .000 11.66+6.05
Exp.(n=24) 57.08+18.23 | 18.50+11.59 11.53 .000 38.58+£16.38 12.38 .000
PRTEE2
Cont. (n=18) 65.83+23.60 | 41.22+15.88 7.03 .000 24.61+14.85
Exp.(n=24) 36.45+9.09 17.41£6.07 10.07 .000 19.04£9.25 12.81 .000
DASH
Cont. (n=18) 39.72+11.21 26.05+6.78 9.23 .000 13.66£6.27
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