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ABSTRACT

A Mpyometric and Electromyographic. Analysis of Hip Abductor Musculature
in Healthy Right- Handed Persons
Kwon Hyuk-Ch'eol, M.P.H.,R.P.T.,O0.T.R.

Dept. of Rehabilitation, College of Health Science, Yonsei University

The right hip adbuctor musculature has been reported to demonstrate “stretch
weakness” attributabie to chronic elongation imposed by standing posture common to
right-handed healthy per,sonsl Kendall and associates have described the concept of
“stretch weakness”.

The purpose of this study was to assess isometric hip abduction torque and surface
electro-myographic activity (using MYOMED 432 'in a sample of 4 healthy right
-handed persons (20 male, 20 female), all of whom agreed to participate in the study,
and compare side difference in the hip abductor musculature, In order to assure the
statistical significance of the results, the paired t-test was applied at the (5 level of
significance,

The results were as follows :

1. The difference in apparent leg length of right and left legs was significant at

the .05 level, »

2. There was a significant difference oerween rignt ana left pelvic height (standing
position) at the (005 level measurements, and scapula height at the (5 level,

3. Power measurements and action potentials of right hip adbuctor were greater
than the left hip abductor regardless of the range of joint motion(inner range,
outer range) .

4. The difference in muscle power and action potentials according to inner or outer
range of both hip abductor were significant at the (5 level,

5. In supine during active left hip abduction, the appearance of action potentials in
the right hip abductors is indicative of contra-lateral effect (p<.005) .

These results suggest ; In healthy right-handed persons, the apparent leg length on
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the right is longer than on the left, and pelvic height is elevated on the right side,
Muscle torque and muscle action potentials of the ﬁght hip adbuctor are higher than

those of the hip abductor in the len_gthened position, Therefore, the results in this

study are contrary to Kendall’s, This type of study _should be carried out in many

physical therapy departments,

Key words : Myometric, EMG; 'Hip abductor musculature.
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AEE, A9 APaxd (dF5HS,
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4 #5fus 2UEd gdua EEuEA
€ Yot Exen, 3z, 25 43R sX1Ho
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HH 2EHAYE &, & 18R d¥SE
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9 QA B}X|ZHo| (apparent leg length) &
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018 Hol YA Fouh, AWH x| Ao

sidom, SAsH R4 AFS At o YolME FHE 94.00cm, S5 93.75cmz
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4zA syl oA &xlYol
e 1%t : , — @
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|. D8E ARL2EA] gl F sIH 2o viEl o B gEEg o) AR Jehgou, #
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W, S40] 42gs0 M & Yol AH @ 5+
UL E 3l 2 A72 FHol Faet XU E
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E i 289 128 Q& wag + JUe
Eeleldt 208 i3,

2. @T7Eol uigh 1&
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cation} & 4 Aldl= ZHo] uvlgHalsicia &
UMt

22k Kendall (1952, 1983, 1989,
Neumann & (1988) & 9Ql&l2} 7igdtl Ue
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£34 2% (maximal _'isometric muscle
power) . =& Hr} Eo} Kendalld) o)&3)
Aursioizle ZEE YTk ojEd BIE
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I, 28u ouial 34 (protein ‘synthesis) 0]
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(EMG biofeedback)®} 28 &3 7
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#e BES I
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e wslol nizle YL EASHOR 82
48 B9 SHE+H0] AL A (cross
over effecth & RYUE & T UL
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97} 71280 ¥2EJolern ML E
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=
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S 1.3, 22 43X XYY YA &R
Zol& 22 X B, AIH Y
ol & 83.78cm, £ 83.68cmEA]
K98t xlol= Holx] gfovt, AWH 8§
xgolol LojME FH& 93.75cm, &
94.00cmB4] EABNMOZ |98 Aol
(p<0.05 7t U}t

. 7IUEAE gotEY) Yt B, 95 B
B W AL &olE Yol & A &
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130.0lcm, £& AW -‘*’-Ol: 130.51
cmB p<0.055F0l4] 728 Rjolg B
k. .

CPE LEYHIY 3, 24 1™ A
cuHg ¥H 259 2ol 59
2B 259 2o MWAHAMOZ &)
VERgth, B3 BEX UYAME 2
EHdol BHGO] L& YEAY} &
A Uebgth,

COEE AHELEA FH, & WS W
SEuslolxg 2HL A2YAM &
A et O™ (p<0.005), BE Heol
Al P& WEHHSL FHE9) o) &Y

20 WSS FB9 95H9)
ol |28t xHol7t UATHP<0.05).

o DB HA] ME B VEhtE
A HERYE e B A4
& oHR0 QB nXe HoFE U

#,



EbtTt (p<0.005) .
ol43 ¥ AAE viRo § v RELT

019 71y B4 &9 AYH sHxPoL -

Ft&ol vish oz 21, ol2Qlat Il ¥
Ol RFo] ot ¥88 ¥ + UNcH o=
713t e HLle #3582 niRsoja o
o] opdrt BZElct,

F, & 1PE u4 oW R gSHAs
HEETE &0 of B2 J2H€e 571 R &
SHA7 dsE 289 Ho|rt AEE 4
o4 &E 4Alsh= Rol uigAsicin &
T Uck, IBRE 2 AT ERE & &
gho} Ozt 20T Qste FETo] UEEA
Z Aol 259 ¥ W €SN w8
o= Kendali(1983)} 2%t 4shisl= HE
g dom, JToF Qg JHtEs} 2
£ Zo] ohigh, 23l3 W& WM £52
Ao 2EHE AS5E0 34 Uit MR
gt & YHITL UEEHS U2, ¥
oFsl A2 FolE 4 QUMUTH, AYSE o B
ool BiZ ZEE A7 UA =7IE vkt

#uLH

ol &%, HEYE I UEHAFS B3HY 284 &
o w2 iy EADZS #EAY
of mlxle= Y. oiEEeIARANEAX
92) : 75-88, 1988

FYHE @O @AY 7YTE ggE F
= 890 @ A7, IFeiXges
X1 K1r:15-25, 1988

Bohannon RW, N : Hand-held
dynamometry : A single trial may be

Saunders

adequate for measuring muscle
stregth in healthy individuals Physio-
therapy Canada 42 : 6-9, 1990

Gardiner MD : The Principles of Exercise
Therapy. 3rd ed, G Bell and Sons
Ltd, 1963, p 146

Goldspink DF : The influence of immobiliza-

45

tion and stretch on protein turnover

of rat skeletal muscles, J Physiol
(Lond) 264 : 267-282, 1977

Goldspink G, Tabary C, Tabary JC et al:
Effect of denervation on the adapta-
tion of the sarcomere number and
muscle extensibility to the functional
length of the muscle., J Physiol
(Lond) 236 : 742, 1974

Gossman MR, Sharmann SA, Rose S):
Review of length-associated changes
in muscle : Experimental evidence and
clinical implications, Phys Ther 62 :
1799-1808, 1982

Heckathorne CW, Childress DS : Relation-
ships of the surface electromyogram
to the force, length, velocity,
contraction rate of the cineplastic
human biceps., Am J Phys Med 60 :
1-19, 1981

Hettinger T, Muller EA : Cross education :

Ipsilateral and contralateral effects of

and

unimanual training, J Appl Physiol

4:136-144, 1951
Hoppenfeld S ! Physical Examination of the

Spine and Extermities, Appleton
Century-Crofts, 1976, pl65.
Imman VT : Functional aspects of the

abductor muscles of the hip, J Bone
Joint Surg 29 : 607-619, 1947.

Kendall FP, McCreary EK : Muscles : Test-
ing and Function, 3rd ed, Baltimore,
MD, Williams & Wilkins, ]983, pp
170, 291-294.

May WW : Relative isometric force of the
hip abductor and adductor muscles,
Phys Ther 48 :845-851, 1968

Muller EA : Influence of training and of
inactivity on muscle strength, Arch
Phys Med and Rehabil 51 : 449-462,



1970
Neumann DA, Cook TM : Effect of load
the
the
giuteus medius muscle during walk-
ing. Phys Ther 65 :305-311, 1985

Neumann DA et al: Comparison of maxi-

and carring position on

electromyographic  activity of

mal isometric hip abductor muscie
torques between hip sides, Phys Ther
68(4) : 496-502, 1988

Olson VL, Smidt GL, Jhnston RC : The
maximum torque generated by the

and concentric

eccentric, isometric,

46

contractions of the hip abductor

muscles, Phys Ther 52:149-157,
1972 A

Soderberg GL, Cook TM : Electromyogra-
phy in biomechanics, Phys Ther 64 :
1813-1820, 1984

Tabary JC, Tabary C Tardieu C et al:
Physiologic and structural changes -in
the
immobilization at different lengths by
plaster casts, J Physiol(Lond) 224 :

231-244, 1972

cat's soleus muscle due to



