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FAY B P A2 7 R O T e 1L T B BB 2 R KT R
ERUE = TR R MR OREE - LB 18 5 B RIF
R 7 (high  sensitivity) B & 1R & K9 =T {Z B (high
reliability) » 13 77 8 F % 73 g O 30 B 2R BT 1 T35
GBI o [

BI85 = F 48 LB #k /9 FE RE & Rl E) R 9 RE -
TR A F8 Sl ) M A R 2 R M R B R RN & 0 A
DU NS HSUS 2 HI 3 % 05 7E 7 2 Lk (stool) » I & 28
EFREBARITEHENVER - RMABSESABLM
e FE A & = (modified fingertip-to-floor measurement) o
& R4 4o R B e B s R SR E T A TR R A R B
BRIE B AR #05 (R 5 10 7T 3 B (reliability) » =2
—E R R AR ES TR G o

B E A RHE 0 T L (lumbar extensor) 3z i
5 %0 JfE (stretch effect) @] 5 | #2 { & % &4 (stretch reflex) » ¥
EEERTEMIAKE 688 HREE (L
(organic pathology) i & 2 4= %5 2 1Y 4= ¥ [ JE (specific
physiological response) » 3815 i 5 E#E £ [ 5 R i X
(reflex-spasm model) » ™ &r 36 fin1 L Py 79 3 Bh (increased
muscle activity) o

T i LB BT # EH 5K T AL 2B [ 3 i 5 # (surface
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10
5
LA,
uv 1 2 3 4 5 6 7 8 g 1M 11 12 13 14 15 16 117 18 19 20 291 22 23 24 secC
10
i —-'Ak‘—-— ”\mmrmm_a
1 2 3 4 5 6 7 8 8 10 11 12 13 14 15 16 17 18 19 20 27 27 2 24 sec

AN ER e B BRRSR 1O P
(eccentric contraction)  (flexion relaxation)  (concentric contraction)
2. R HERE

# 1. RENEE T E R R

ICC E-max-L C-max-L C/Eratio E-max-R C-max-R C/Eratio E-rms-L C-rms-L C/Eratio E-rms-R C-rms-R C/E ratio
i E 0.882 0.614 0.920 0.792 0.888 0.796 0.959 0.882 0.977 0.975 0.903 0.970

% : ICC: Intradass Correlation Coefficient, n=30 o

E-max-L : Z {5 KB O KiERE - C-max-L @ ZfIR K m/OEKiEEE o
E-max-R : A HIH KB O KAETRE 5 C-max-R & 75 {15 A w0 ks 5 o
E-rms-L : ZRIBGGREE O M KiEEE - C-rms-L @ Z {3 AR O M KiE R o
E-rms-R : 75 {5 /5 AR B O M kB FE BE  C-rms-R & A5 {13 S AR ) Ot K ig 54 B o
CIE ratio : [E /OB GUHEE -

7% 2. T fe AL 4B b R i S v AU A O e o ) A B 1 (NI=36)

E-max-L C-max-L C/E ratio E-max-R C-max-R C/Eratio  E-rms-L C-rms-L C/Eratio E-rms-R C-rms-R C/E ratio

r -0.093 0291 0279 -0.145 0231 0.348 -0237 0302 0370 -0.290 0.260 0.459
p-value 0589  0.085  0.100 0400 0175 0.037° 0164 0073 0.026° 0.087 0.126 0.005"

&% : r: Pearson Correlation Coefficient o
E-max-L : 725 KB O M MiiEsa 2 - C-max-L o ZE {5 K 0 1 i o 2 o
E-max-R : & HIH KB O M FETEE 5 C-max-R @ A {1 A MO I iEEE o
E-rms-L : ZE A3 5 R B O M K58 B - C-rms-L @ ZE I3 5 AR ) O M i 5 S o
E-rms-R : 745 {5 5 AR BE O PR Mg 38 RS Corms-R @ A I3 5 AR [F)0 MR i 58 2 o
C/E ratio © )0 B O g BE ©
r*, :p<0.05-



E-rms-L
Y=5.57-2.852X, R?=0.056, p=0.164

”
E-rms-R
Y=7.414-3.797X, R?=0.084, p=0.087
(C)

C/E ratio-rms-L

Y=-5.037+1.711X, R?=0.137, p=0.026"

Lo
—Lres

C/E ratio-max-R

Y=-5.455+2.409X, R2=0.121, p=0.037"

T g RN (LS B R AR

C-rms-L
Y=-6.361+1.283X, R?=0.091, p=0.073

O Clwarred

Cy

C-rms-R
Y=-5.926+0.849X, R?=0.067, p=0.126

O Dot

C/E ratio-rms-R

Y=-6.952+1.683X, R?2=0.211, p=0.005"

LR -

—Lres

Ll

5F D E-rms-L : IS AR B O M R E SR o
C-rms-L @ ZE {39 5 AR )0 e O 78 R o
E-rms-R : 75 {135 75 AR B O 1 i B R o
C-rms-R : 75 {HI¥5 75 4R AO 1 i 5 B o
C/E ratio : [0 B O UGB ©
r*, :p<0.05-

By i % T 1 7 S B e P O R L R 0 A
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# 3. B ZRH T E UL R~ 2R 1L 78 B e 7 A EE

5 gh E-max-L C-max-L E-max-R C-max-R E-rms-L C-rms-L E-rms-R C-rms-R
ZHE(24) 0.73(7.04) 5.24(2.32) 11.48(4.44) 5.67(2.22) 10.73(3.31) 1.94(0.69) 5.66(1.96) 2.05(0.57)  7.85(2.54)
BHi%(12) -0.42(8.96) 3.92(1.57) 9.02(2.52) 3.4(0.94) 9.76(3.06)  1.62(0.45) 4.37(1.01) 1.48(0.39) 6.47(1.56)
pvalue 0.108 0.431 0.375 0.422 0.422 0.383 0.375 0.33 0.422
5 ¢ E-max-L AR KB O M iERR R L C-max-L o ZE R K 1A 1 e A B R o
E-max-R : 75 {5 KR O M KEEE 5 C-max-R @ A IR Km0 KEEE o
E-rms-L : ZE{AI9 AAREEC M BiEsR R | C-rms-L @ 2 {35 AR AL O IR iEEE o
E-rms-R : A& {13 AR EE O I iEEE  C-rms-R © A AR EOEKRIEERE o
R A4 TR ULE 8 = R 5 T L e o R R TE A EE R
gihEZ= (n=16) Bl EE (n=20) p value
Mean SD Median Min Max Mean SD Median Min Max
Age 28.94  6.03 29.50 20.00 42.00 28.90 4.98 28.00 23.00 37.00 0.949
E-max-L 557 226 4.85 3.29 11.62 419 194 3.67 2.02 8.33  0.025
C-max-L 10.06 4.29 9.52 4.98 23.83 11.14 3.87 10.48 516 20.62 0.192
CI/E ratio 1.89 0.60 1.86 1.04 3.15 3.06 156 2.66 1.37 7.85  0.009
E-max-R 575 2.66 4.64 2.31 10.56 425 141 4.29 2.07 6.93 0.143
C-max-R 9.89 275 10.03 4.35 14.34 10.82 3.56 10.96 514 1825 0.426
C/E ratio 200 0.92 1.79 0.88 3.84 274 115 2.39 1.07 6.10 0.027
E-rms-L 212 0.67 2.09 1.38 4,15 1.60 0.1 1.44 1.02 281  0.009
C-rms-L 480 1.39 4,76 2.63 7.98 557 2.04 494 275 1071 0.364
C/E ratio 234 0.64 2.18 1.16 3.79 3.79 192 3.51 1.47 1025 0.004"
E-rms-R 213 0.64 1.93 1.13 3.55 165 043 1.73 0.91 243  0.017
C-rms-R 6.95 1.85 7.03 3.47 10.53 7.75 2.65 7.50 3.81 13.87 0.445
CI/E ratio 3.46 1.08 3.49 1.81 5.42 5,04 242 441 1.99 13.03 0.018"

£F : p value by Mann-Whitney U Test o
E-max-L : 72 {815 AR o kg 58 B 5 C-max-L o 22 A5 A O ik Wi 5 o
E-max-R @ 45 {5 ABE O M Mg R E » C-max-R @ A RIS K ELO IR EEE -
E-rms-L @ Z {15 R EE O M RERAE  C-rms-L @ ZRIH /5 4R .0 M g s g o
E-rms-R : 45 {19 75 AR B O 1 i 58 C-rms-R @ G fIH 5 AR AL O Ak e R A o
C/E ratio : [/ BfE O Wi EE o
r*; :p<0.05-0

JRMEE S S T B IR E g

S E T ILAEBIE SR FEMEE
BTG RREEY - e gt | B TEEHE
(mobility) g2 % L 99E B4 (muscle activity) FH5e » G B
PR E T L8 T HIREREY /28 aEa > T
SRHER F7 R R ISR 3 T I 2 VA A i o

FHEEREHEEEEESENEEEE FTEILA
EHEY > RUEHFEINRNOESERN > Lo

HAEST LA RS HENIRR  RE—EEFRES
HATRERH—HULA » FAIEAGER TV A T
HE (crosstalk) iy 1 85 » PR 81 H % T 5 e B T £ 1O
1l > 55T BB P AR o

% T B2 S+ 45 L T O L - U SHIB L B A
JER EBETHRS : (VERS > Q&R HETE
BB QMEHEERTE - HEMERENEEREE
THEE  ()E% LE SR EHmore practically
cost effective) » (2)f B HIEFE AR » Q)ATEEE o



AR 92 R B Bl B8 2 5T (dynamic assessment) » FL
HHEEBAT - (DB EAREEBHEEN H A - QB R
BRHEBLE AR > QEE&FENEB ZN.AEEE
FoECsk - (4)ECEREBLTER WL A B YRS PP (timing) ~ ZURE
Rt EIEEI R AR BRI ZE S o R U E B AIER R IE A
B ThRE M (functional ) BX, & PR 14 f& B (impression) » 17 $1
12 [ 75 22 97 484 32 $8 (diagnosing tissue damage) o

Fi% A 7% & 4 (lumbar spinal mobility) &y & &

4 355 B 5 7 kR (deficit) B - 3 B2 S ESE BN
EEEHGEELH  NEWGEeEaEaEd e
VE B PR IS B B DY RE S S AERE o 236 n T 3 (e L oy
BT 5 B 7 95 81 Y 0 35 B3 - BT LA — (I R L
E RSB ~ f 5 ThAE B B i B AT (S B R
Hik R EE o

EEALY L

B XEETH L - (B T8 5 i BE Bl &2 48
BRSBTS B EHAERE - BEREIEA
SRMERC 8% ZERAL ©

RIAAHBA I W 78 7T ARS8 5 MR F R S5 — R
B THRERARETEREERHEZ TEHEIMEETY
fek L % T UL PR FR AR O 22 3R o B R R il 6 fek AL
Z R HE N EE SRR > 7] DU 52 BAC 5 = I AH B
ol B o LR O FE FE LN T BE B E B 28 = 3@ Nt
REROBE - T ANRARERORER T - BHR
HBEENAMRZHRERENEEAREZR - B0
RE-SRARGT THHHEREELARETEREN
fabgigE

i ® O

& i 5 st A R e 3 v A 2 i L T DS
BT LU TIBETE B IR R - ATRJEREREER © T
T R 7 Y (X < 0):8 #H 3 T 7 1o LA O 1ok Wi 5
BIER RIS T HE i EEA(X>0):E1 - HAFE L
BEZR BB R T DS R R E IR SRR o A
LME B 18 55 St iR B e B R R A A T 2400 2 BR iE R B
PR _E BB T SERI UL P9 Th REYS B AH FERI LB A B B L »
R BMEE - EHEHETREAEREEARR
— A B EEE T E R EE RN GE o

II % O

ATRFE A B K 2288 82 T A2 R JE A B B T B

TSR T HIEBE AR 167
B HE 3 - Ry IR BB
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The Correlation of Lumbar Spine Flexibility and
Lumbar Extensor Activity in Healthy Adults

Chung-Che Lin, Ta-Sen Wei, Pen-Ta Liu

Department of Physical Medicine and Rehabilitation, Changhua Christian Hospital, Changhua.

The modified fingertip-to-floor method is one of the clinical measurements used to assess forward
bending. The present research is based on recording the measurements obtained by lumbar extensor
surface electromyography (EMG) during the modified “fingertip-to-floor” method in order to investigate
the correlation between the two approaches. Our hypothesis is that poorer flexibility of the low back is
associated with larger amplitude of low back extensor surface EMG activity.

Measurements were obtained from 36 subjects (12 male and 24 female aged 28.9+5.3 year-old).
The subjects stood on a wooden box and bent forward so that measurements could be taken. The top of
the wooden box was the dividing line and was taken as measurement zero (0). Those whose fingertips
could reach beyond the height of the wooden box (designated>0) had good flexibility of the low back,
whilst those who could not reach the zero point (designated<0) had poor flexibility of the low back. During
the experimental protocol, we had placed four surface electrodes in positions two centimeters away on
either side from the mid-line of the second and third lumbar vertebrae of the subject in order to record
muscle activity.

The following results were obtained. The surface EMG measurements appeared to have acceptable
reliability (ICC: 0.614~0.977). Individuals within the poor flexibility group underwent significantly larger
eccentric contractions of the lumbar extensor than individuals from the good flexibility group (p=0.009).
The results therefore support our original hypothesis, although further research is still necessary.
Nonetheless, it can be concluded that the modified “fingertip-to-floor” method is a simple, efficient and
highly reliable lumbar function test. We suggest that forward bending should be used an easy and
reliable method when clinically assessing lumbar function and also as a method of self-assessment. ( Tw
J Phys Med Rehabil 2012; 40(3): 161 - 169 )
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