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{Abstract>

Purpose : The purpose of this study was to evaluate influence of therapeutic exercise on functional leg length
inequality(LLI).

Methods : The subjects were consisted of thirty patients who had Leg length inequality(LLI) of more than
10mm(16 females. 14 males) from 20 to 35 years of age(mean aged 24.23). All subjects randomly assigned to
contract-relax exercise of proprioceptive neuromuscular facilitation(PNF) group(n=15), control group(n=15).
Contract-relax exercise group received contract-relax exercise about 10 minutes with therapeutic massage about
15 minutes for 3 times per week during 4 weeks period. Control group not received intervention during 4
weeks period. The tape measure method(TMM) was used to measure functional Leg length inequality. Biodex
System 3 Pro was used to measure strength of Knee extension & flexion. All measurements of each subjects
were measured at pre-test, 2weeks post-test and 4weeks post-test.

Results : 1. The LLI of contract-relax exercise group was significantly reduced according to within treatment
period(p <.05), most significantly reduced between pre-test and post-test(p <.05). Contract-relax exercise group
significantly more reduced than control group(p<.05). 2. The knee extension strength of contract-relax exercise
group was significantly increased according to within treatment period(p <.05), most significantly increased

between pre-test and post-test(p <.05). Contract-relax exercise group significantly more increased than control
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group(p<.05). 3. The knee flexion strength of contract-relax exercise group was significantly increased

according to within treatment period(p<.05), most significantly increased between pre-test and post-test(p <.05).

Contract-relax exercise group significantly more increased than control group(p <.05).

Conclusion : Contract-relax exercise applied with therapeutic massage can reduce LLI and increased lower

extremity muscle strength.

Key Words : Contract-relax exercise, Leg length inequality(LLI), Muscle strength
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9} LE9 AZ3EH(mortise)rto] ojrfel] ApAAH
weo] BEgyo] EAsh= AL olulsni(Redler, 1952),
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o Zojolle W] gl Aol Fold & &
A do|2 3l HEFFN QF74A] ojm B
o] Myd &5 9gtez A% ATy uwge
UElE Zo)tkBeal, 1977).
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Zo) Aozt Y% om] Y Ao ST, 2}
ME8rt 271 Aok o) Apold] gt A
A%y 2Ed29 289 2FHE BYF IF

=
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% 281 e AFAES TP 2L 98 A
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TAE HIHUOE AY $FAEE 2458 42
AA SEE A3 B ohg 259 W 2
7, £2F P3R5 ¥84H 59 R=
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o5 ZYEE U= o)A HY ug ¢
& A 9] 7158 L3 S 5 1999).

PNFo] #&-0]¢ +%-& Janda(1987)7} ¥HT
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5~152 B¢ FEHA FFA ¥ ooldE W wE
g 7] RS ARAES HEIgh o] o
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3 EHE Y5t HUg 7P € YA e
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FEAEt 339 HGross §, 1998). Beattie &
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AVASEE 47T BlE Al frofgt zfolrt gloka B
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oA AlRERE olfw FHEAAL Eike] wuAw
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blank tape measure

Fig 1. TMM(tape measure method)
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of ASYAZE 5, F4 52, USSR 528 @

HEZ 3t 2ol AFEES Ho]7] Y 35 = oA FoF thdzbe & 3082 d#d

Aahol BEYS AMREAT. 29 2z A xz 206 sAelglor B dPe 24. 23%11 198

27%, A8 Fo 47 ZAsdAck ol BT AgE 167.30eme| 3, B AE 6023
kgoloith. Ad EXe g0l 149, 04’“01

16 o2 PNFe| F3-0l¢t &5, txT A4,
3. XZEN 2 .
A7, A, Al g FAG AN FALH
831900, PNFY 43— o]_?,_} oxa q]x:,l_qu FE-olgt EF, UERTY uldAe] g duky
AE A% AR 27%, AR F Aroie] g 258 el Ak A,
dAR0) Fol, AT WelE Lohur] 3
ol wiEEY RAarMoz EAMNY a1 A 2 27|20 O= PNFY $£=-o0lg 2B,

271708 EJJrzﬂE AA37] s i AAE o CH==o| sFx{Zio} o] bl
gaigon, s AU Go8e ojuy] e
o sPEe T-zgzg% ALSSIATHABE, 2005). Ag7iRlel wE A age SAdel Aol

Table29} 2T} Mauchlye] 734 AN FAT
Hog {oFHA PolA(p>.05)(Table 3), 7RA|I-H
a4 AFE ®BE, x5 7|70 WE PNFY
FE-olgt 57, UEFY J-uf LLIo loiA

m. oi++ Zof

Table 1. General characteristics of subjects EAGHo 7 Gola o)} UQLPp<.05), X8
Contract-relax Control group 7t Xgude] wE A3 r EATHoR &
exercise group(n=20) (n=20) P o .

. Male(n=7) Male(r=T) 9_]{1 2}o)7t AATHp <.05)(Table 4). 7437}2}‘?5
ender Female(n=8) Female(n=8) 1.00 G372 AR 2 23 N8 Ay N3 F, F
Age 23.1342.29 2533386 .068 g 257%Fe g F BT FASHeE v,]vl 2}

Height 167.40+8.65 167.20+8.85 951 ol7b AATHp<.05)(Table 5)Fig 2). 1§ u}&

Weight 60.13£11.13 60.33£12.32 963 AA-7+ EFARE vFIE 2 EASSHOZ

* p<.05 €93t zto]7t UATHp <.05)(Table 6).

Table 2. Variation of LLI score within treatment period on each group

(unit: mm)
Pre-test 2Weeks-test Post-test
Contract-relax exercise 12.66£0.41 6.00£0.36 2334033
group(n=15)
Control group(n=15) 13.40£0.38 12.66£0.42 13.20+1.56
Table 3. Mauchly’s test of sphericity

Within subjects effect Mauchly’s W Chi-square df P

Treatment period 95 1.28 2 527

* p<.05
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Table 4. Tests of within-subjects effects on LLI score

Type I SS df MS F p
Period 438.82 2 21941 228.85 .000*
Period*Group 388.82 2 194.41 202.78 000*
Error(Period) 53.68 56 959
* p< 05
Tabie 5. Tests of within-subjects contrasts on each groups
Period Type I SS df MS F p
Period Pre vs Post 832.13 1 832.13 468.49 000*
2weeks vs Post 73.63 i 73.63 31.68 .000*
Period*Group Pre vs Post 770.13 i 770.13 433.58 .000*
2weeks vs Post 132.30 i 132.30 56.93 000*
* p<.05
Tabie 6. Tests of between-subjects effects on LLI
Type III 8S df MS F p
Group 278.05 1 278.05 171.35 .000*
Error 4543 1 1.623
* p<.05
- . Table7%} 20h Mauchlys] 784 HoIM $A%
’gm » ;% o7 8o8tod(p<.05)Table 8), thHzk #HAF2l 2
EB e By, A5 7|17l BE Zh 2§ e A
: s o 289 ol SANACE 491 o)t AT
g ° e (p<.05), ARV AD4H] BE FEHEE
M| FA%AoZ frelgh Aolsh SSIeKp< 05X Table 9)
§o A8/ BaslE ARH & A9 AR WY
pre~test 2weeks post-fest i]f";_ §:’ i]i 22',;3.{:9—]_ 5‘13 ; E—tr:‘ %7:“5}_3:19_&
* p<.05 4213 ztol7} APATHp<.05)(Table 10)Fig 3). A

Fig 2. Variation of LLI score

AE7I20| TR PNFO| $3-0lg 253,
CHERe) ST AF 23 b/

Ag7|0e] o 2+ ool Ad oY Aole

Table 7. Variation of extension strength score within treatment period on each group

B ¥ o 0 S3ER T-HBS ¥ 2H F
AgHoZ FoAg Ao|7k AUNTHp<.05)(Table 11).

4. X27I20l TR PNFS| +3-0l 252
el a2 2T 22 8In

(unit: Nm)
Pre-test 2Weeks-test Post-test
Contract-relax exercise 149.26+15.93 197.80+14.48 231.53+13.89
group(n=15)
Control group(n=15) 163.53+19.67 177.93£19.26 171.93£18.47
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Table 8. Mauchly's test of sphericity

Within subjects effect Mauchly’s W
Treatment period a7 6.76 2 .034*

* p<.05

Chi-square df P

Table 9. Multivariate tests on extension strength

value F hypothesis df error df P
Period pillai's Trace .66 26.24 2 27 .000*
Period*Group pillai's Trace .61 21.19 2 27 .000*
* p< 05
Table 10. Tests of within-subjects contrasts on each groups
Period Type I SS  df MS F P
Period Pre vs Post 61653.33 1 61653.33 54.09 .000*
2weeks vs Post 5768.53 1 5768.53 12.29 .002*
Period*Group Pre vs Post 40922.13 1 40922.13 35.90 .000*
2weeks vs Post 11840.53 1 11840.53 25.23 .000*
* p<.05

Table 11. Independent samples test on extension strength score

t-test for Equal of Means

t df P md std.error difference
Equal vari assumed 2.597 28 .007* 59.60 23.10542
* p<05
AR <.05), XNE71F Sl we F5z
300

&5 FATHoZ fog Aol7b ANUTHp<.05)
(Table 14). 87178 AF=A7IE HAsH & 2
Ag A X7 F X7 27:FY A7 F EF F
Aoz Fof3t Afolrt UATHp <.05)(Table 15)
5 | (Fig 4. Ng ¥ 15 =2 SZUEE T-HAL

0 . : 3 An FASHoE KT Aol7t UAUTKp<05)
pre-test 2weeks p‘c;sstt— (Table 16).

n
Lol
o

ny
o
o

—&—contract-
relax

100 L & control

Extension strength(Nm)
o
&

* p<.05

Fig 3. Variation of extension strength score

87300 wWE 4 g9 FF 28 Aole
Table12¢} 2t} Mauchly?] 7&8A AAAN EA
Ao §o)8lod(p<.05)Table 13), thaizk HA 9
ARE B9, X7 71700 o0& 4 g9 &3
=3 2 oM FEAFHoZ {F o}

v #

Friberg(1983)= 3}X)Z0] Z}o]E Leg length ineg-
uality (LLD)2} 2 39132, Shands(1963)& Leg length
discrepancy(LLD)2Hil 31900, Boke] Fubatol A
© SREFoE B ARSI Sk BhAe) 2ol

sl W YAH ZAS FUTTHVogel, 1984).

— 189 —



chghg el el gtEx] Ak A2E

Table 12. Variation of flexion strength score within treatment pericd on each group

(unit: Nm)
Pre-test 2Weeks-test Post-test
Contract-relax exercise
group(n=15) 67.66:6.74 89.33+5.62 105.80+5.42
Control group(n=15) 82.6049.13 72.60+6.65 69.9346.13
* p<.05
Table 13. Mauchly’s test of sphericity
Within subjects effect Mauchly’s W Chi-square df P
Treatment period 187 45.331 2 .000*
* p<.05
Table 14. Multivariate tests on flexion strength
value F hypothesis df error df P
Period pillai's Trace 51 14.31 2 27 .000*
Period*Group npillai's Trace 67 27.60 2 27 .000*
* p<0s
Table 15. Tests of within-subjects contrasts on each groups
Period Type Il SS df MS F p
Period Pre vs Post 6512.13 1 6512.13 5.00 033*
2weeks vs Post 2376.30 1 2376.30 26.86 .000*
Period*Group Pre vs Post 22522.80 1 22522.80 17.31 .000*
2weeks vs Post 4013.63 1 4013.63 45.36 .000*
* p< .05

Table 16. Independent samples test on flexion strength score

t-test for Equal of Means

t df p md std.error difference
Equal vari assumed 4.867 28 .000* 39.86 8.19
* p<.05
300 A Hololole P SAAolztele 71eH
T 250 Q1 #xigolztolz} e SR stxdo] A
z ™
g 200 e Tomiees o] dellE AFoldt tiEEe] viAA 4%, &
- I drle] Zes 34, Lojrhul S| 4o, el
2 w0 YA e 9d, Sy dEgs 339 7%,
Tl A3V Al 2553 oy, B o, e F
prevtest 2wesks  post- .%'—%94 A7, 9w F@AE, M A& Tl
A FE-E, 1997).
* p<.05

YRS s gt Fylo] Hulg o]olx]
Fig 4. Variation of flexion strength score
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(Vogel, 1984). 7ol 2| FZ75(Papaioannou,
1982), Q@ %(Friberg, 1983; Cyriax, 1981), A&AAH
EZ(Stoddard, 1958), JAFAge] AXx &4

(Subotnick, 1981) So] ¥g =)

SkAle] o] ztolell gt Awizte] @Al §lo,
Zto] v Aol wel e ArkEe] Adel i
itk Subotnic(1981) 3mm Fol= SAlw pA®
&dell gle], shoe liftE ABIHE W FEI) m
o] 7153k Apol&a 3tk Gilses(1981)s= 9mm
Aole 2% 2989 24E vl RES HUY
QY1 35} Papaioannou(1982)+= 22mm o4t
zlole HAMA 2 &2 vk (compensatory scoliosis)E
U0 % Aokm stk olHE Held, A
ol zpole} ofe] 74z AFH F4Te] TACA
&2 do] zlolg AAse Aol FEZHA HAIA
83 FEYS ouisitt o]FE(2004)= 2057 2
4IdE ges dedolRlE 2AE 27
05~Sem7ix) TiFEigle st BE leme) Ffolg n
AR Adgrr eegelrg 21 Aoz Bugm

T3 2emolde] Aol T2 Ade) e e
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