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Abstract

Reliability and Validity of Ultrasound Imaging and sEMG Measurement to
External Abdominal Oblique and Lumbar Multifidus Muscles

Chang-yong Kim, B.H.Sc., P.T.
Dept. of Physical Therapy, The Graduate School, Daejeon University
Jong-duk Choi, Ph.D., P.T.
Suhn-yeop Kim, Ph.D., P.T.
Duck-won Oh, Ph.D., P.T.
Dept. of Physical Therapy, Colleage of Health Sports Science, Daejeon University
Jin—-kyung Kim. Ph.D., O.T.
Dept. of Occupational Therapy, Hanseo University

The purpose of this study was to investigate intra-rater reliability and determine the validity of elec—
tromyography (EMG) measurements to represent muscle activity and ultrasonography (US) to represent
muscle thickness during manual muscle testing (MMT) to external abdominal oblique (EO) and lumbar
multifidus (MF). Twenty healthy subjects were recruited for this study and asked to perform MMT at
differing levels. The subjects’ muscle activity using EMG was measured by a ratio to maximum volun-
tary contraction (MVC) and root mean square (RMS) methods. The subjects’ muscle thickness using US
was measured by raw muscle thickness and change ratio of thickness to maximum (MVC) or resting
condition. In three trials, measurements were performed on each subject by one examiner. The intra-rater
reliability of measurements of EMG and US to EO and MF was calculated using intra—class coefficients.
The intra-rater reliability of all measurements was excellent (ICC=75~.98) in EMG and US. The conduct
validity was calculated by one-way ANOVA with repeated measurements to compare whether the EMG
and US measurements were different between MMT at different levels. There was only a significant dif-
ference between all grades at %6MVC thickness measurement of US. These results suggest that a %sMVC
thickness measurement of US was a more sensitive and discriminate in all manual muscle testing grades.
This information will be useful for the selection of US measurement and analysis methods in clinics.

Key Words: Electromyography; Reliability; Ultrasonography imaging; Validity.
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A oA (stability)oll 1ol AZF FH = =5
9 A &5 HeH 753 98 2 s T
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A4 AAe Ave) AL BHe) 93 BFA 2
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8] Myosystem 1400AY & AME3l93, 3% 2=
o] Jh91E AHFE AT A=
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1) Myosystem 1400A, Noraxon U.S.A. Inc., Scottsdale AZ, U.S.A.

2) LOGIQ Book XP, GE Healthcare, Princeton NJ, U.S.A.
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oA ZAE 8% FA WE 2 SFAA =HE (Mannion %, 2008; Vasseljen %, 2006). &A=}
+8% FA9 &S 9AE FAe 4 5FA = a2 S84 W AExEe gYEE SH67] 9
e 25 FAE, A S7HEL ol Aol 54 3 A E&S A AL FEE 47 ¢
H 25 FA 3] 72t T304 SAHE 25 A i AASE QE- AN HHE] FHS FFL
o] Hl&& ov|gith 5%%r frAekal 523F F24 &, o|F 33 WAt
3 SFNAH AaEE AA AR oF 30x0]a, tf
4 AFHEA S 5FS ST Mo 189 FAL FH3=E )
EE UdAES 8 gde] dis A Aok E=gE dEol] wep ATt 3 FgolA 33
TE o8& 2 AR 25TE o8& 25 F HHES oo} oF STES YY) A HA=23Ss
AE BAl FHs= &<t 539 ot &5 5 =7H SRS FAANE FEE ST AA HE
S frEde EF oY dAE FdES ST AlZre 5% 7hEo] HEE Sttt
E 1. a7odAe durd 54 (N=20)
Ay 54 P+ E A} K
A3 (A) 22.8+2.2 19.0~29.0
217 (em) 177.9+49 170.0~185.0
A % (kg) 68.9+8.4 55.0~80.0
A1) A A 4= (kg/m') 22.0+2.1 189~24.8
E 2. 245 2ZA4E 23 W 2 5528 A S5 232 U AgE Bl (N=20)
g = T 28 gA EE SR U A=
$(good)s H (fair) 5= 7Hpoor) 5 =
%MVC* RMS™(%)"
P+ E A} 71.61+15.42 42.43+14.08 22.66+10.52
Hul A a7 80" 91"
gz 95% A FFH(EE A 53~.93(.02) 62~91(.02) 82~.96(.01)
A2= RMS(mv)?
PF+xFA=} 95.56+56.41 56.21+37.75 26.56£12.50
Hul A 98" 98" 94"
95% A #HFIHEFLLA}) 96~.99(7.34) 96~.99(4.87) 87~ 97(1.61)
9%MVC RMS(%)
P+ E A} 73.07+11.26 41.94+13.32 25.86+12.27
Hul A 76" 83" 95"
S 95% A1 F FIHETF LA 60~.90(.01) 69~92(.02) 90~.98(.02)
T A28 RMS(V)
Ha+E+=HA} 106.89+47.94 58.53+24.65 34.74+17.27
Hul A 98" 94" 96"
95% A #HFIHEFLLA}) 96~.99(6.19) .89~ .98(3.18) 91~.98(2.23)

) 494 4Z(maximum voluntary contraction), "root mean square.
%MVC RMS=[(5g4 SA4E < A= 0/(F(normal) 5714 F89 < SH=7H1x100.
19218 RMS=7t a9l 339 & FAHE g, pos.
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zF SPeith 2 SRS 25 FAE A WY =4
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ag = T4 8 A 5EE SR Y AEE
+ Vo= ok (fair) 5o 7Hpoor) 5 &
%BMVC* F71(%)"
FHFEFZAA 715)
B+ R F=A2} 80.61+8.46 70.35+7.65 60.41+11.49
U daAS 94 83" ar
95% 413 FIHEE 22 89~ 98(.18) 69~ .92(.02) 59~.89(.01)
AR5 F 7 ()
oA B+ R FA 2} 4.761.04 4.13+0.82 3.50+0.71
S dBAF 94" 92" 90*
95% A1 TFHETE LA 87~ 97(.13) 84~ 96(.11) .80~ .96(.09)
FA F7HE (%)
(o] FAA 7]5)
B+ R F=A2} 35.71+32.01 31.14+20.48 12.73+10.32
U dBAS a7 98"
95% A #FIHEFELLA) 71~ .93(.04) 59~ .89(.03) 96~.99(9.77)
%MVC F71(%)
FHFEAA 715)
B+ R F=HA2} 93.46+6.78 83.39+9.66 73.09+10.56
U FaAS 89" 90"
95% 41¥]FIHEE A .89~ 98(.06) 79~ .95(.02) 81~.96(.01)
AAE F7 (mm)
- Ho+ R FAHA 37.25+4.35 33.16+4.34 33.00+4.47
U FBAF 80* 9a1* 95
95% A1 #FIHEFLA) 63~ .91(.06) 83~ .96(.06) 89~ .98(.06)
FA S7HE(%)
(o] AHA 7]55)
B+ R F=A2} 16.26+11.71 13.73+8.61 10.87+7.98
U daAS 84 76"
95% 413 F7HEE 22D 54~ 91(.02) 70~ .93(.02) 60~.90(.02)

) 4224 4==(maximum voluntary contraction).

"WMVC FA=[(Zt 53X F28 25 FA)/(Fhorma)5FNA F28 25 FA)1x100.

DAs FA=Z SHAA FFE I 7.

=7 F718=[(ZF SFNA 58 2% FA)-(FF A =
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B 4. 34 el mE =4y A s < 2R 5 5 Rl (N=20)
2= = A =
T:L% %?éﬂg"ﬂ‘g ET 17—1-713/\} o d F
$-(good) 5 & % (fair) 55 7Hpoor) 5 &
9%MVC RMS(%) 71.28+14.01° 42.21+13.14° 22.48+0.99" 127.17*
A2 E RMS(V) 95.65+56.52" 56.21+38.12° 26.5612.42¢ 39.82*
9%MVC F7(%) b . d
_ . - 80.44+6.89 70.16£6.16° 60.2610.72 58.06™*
L EALE HAFFAA 715
A7 F7 () 4.76+1.03" 4.13+0.81 3.92+0.70° 39.62**
FA 5718(%
A }g<1> 32.44+12.84 29.05+11.14° 10.73+6.90° 4657
(o] AAH 7]15)
9%MVC RMS(%) 72.97+10.07" 41.83+12.63° 25.81+12.41¢ 174.37"*
AA= RMS(V) 106.99+48.38" 58.53+24.57° 34.74+12.24° 4358
%MVC F71(%) ) . . .
| , 93.42+5.18 83.37+9.36 73.05+10.36 20.74
g = (AU F=AA 715)
A& T () 37.25+4.11° 33.16+4.27 33.00+4.46° 23.46"*
A Z7FE(%
T SO 16.44+9.70 13.18+557° 10.23+5.43° 631"
(o] A}A| 7))
YA+ R AR, p<05, “p<Ol.
P2-(good) 5 FF U(fair) 5 Atolol] F2J3k 2polE B Y,
“Ffair)saH 7Hpoor)sa Akolel o3t xbolE B,
THpoor) 5 HH $(good)5F Ateldl 3 2olE ®e.
muscle) 22 EFEHBergmark, 1939). E2lZo| L} o& A A Aol YFowm Hrixte] thekdt 37l A]
ARt 2o S-S EIE WA 23 29 AL o] a84< Hrsh] fl8l gdd Hrl BHES 2SS
olo] o7 K2 AL} B AFoME 2EAL I O A9 HIEE 98l 499 & 5
4 gATS S YRR H4E9a M7 WSy A AFegtt =, A% %MVC RMS, 948
Fxol EF ZTHoE s 2L ATSS UnItn RMS =4 W3 2239 %MVC FA(HUSS7]

‘;_iI_:L
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A= g B3l Az = A o] Fas TS
g Bl tHPeach 5, 199). &3} 2 AT
23 -l 7PAl 91X dar, HFe) FAHQ] &
Folud =Y A T8 Al 755 FHHodges
1996, Moseley &, 2002). ©oJ& <52 & AAV €3
i} A Hg Bl 859 g Aol Atk
(Behm 5, 2002, Hodges™ Richardson, 1996; Hodges¥}
Richardson, 1999; McGill, 2001). £3], &% TS &
F Aol o Fed IEE K HodgesH
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2= 91

.
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TS AR EE =93 BASHR FoEgt
(p<0D). AT 549 BF 23be 7t AU u
gt 2 ztels Bk 2= SN o EAER
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=3 = L6l FHtf 734714

AFNGTZ=72)E A 0leA A 189 2215,
g FA= A 06004 U 189 exE aFx

Azt
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2 393 Aol 09 8912 ALBT T8 HA
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