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Considerations for trunk and leg muscular activity with CBB attachment

in different movements

Sokatsu YAMAMOTO, Daiki MUTO
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LB (7 4~ FoiEI00ms) %, Y¥—2fEx AL, RARERMEM (MVC) &L
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L ESNE 0 E D DT, BN TR ON )] % il
THLDTH5H,

INEYF—=2ar (U) ORKRBYTIE,
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(50) TXoEELRMGT, BEMEGZ SEHRT
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1. EREEIDAIE S X

#237 (40, 30, 20cm), F-Ex (10, 20cm), fE#
A47 (0, 10, 20%) @ 3 EfE PR & IS AL 7
MBI B THMRE - T8 (B, HAbk
SER, KRB, g, PR, KBRSEEE, §i
B, WERERS) OMERZNE L7z, HENO
k21X, 7L~ A4+ DTS (Noraxon inc. USA) %
M\, 16bit TA/DZE#O b, =y Fary
Ca—FWIZRH L 270 ¥ 7k

1500Hz & L, /¥ F2NZX 7 4 )V % —1Z210~500Hz
L7 MBERHOT—F7 77 MM 5720
WCEEAEEZT VI — VBB LEOAF Y27 (H
ANEALR) AL, EFEREZIOK QLT ET
WS¢ WA AT > 72 BARMAIALE X, Cram
YGRS 2RI L, Mizfiis L, Mo
EATIZH - T, iV TEM Blue sensor (Ambu
% Denmark) 2% EMELMH2mTZENENY
B OB U7z BERGEZ 31T 2 W6 E) % i
BT B2, €754+ H 25 (HD Pro Webcam
C920r, Logicool %L 4> 71) ¥ 7 ¥ % : 30Hz)
THEWERZ M HHw Lz BiBIEIE ORI,
MR3 Myomuscle ((Noraxon inc. USA) %, 2%
DOFEMNIE, w4+ ry7uBX vy ry7us 4 b
(Noraxon inc. USA) AL, FEMEZH L UL
fE5 12 & o TR 2 — R S & 72,
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30cm, #23720cm &3 %), MREFDORBLEMIZL,
s % BRI 2> 5 15em B U 7z B2 R R L L, W
J2 - WEIB RS ST, R E L, 2 2
ZEEL BDIBERTWEE L, EOH
SHERARIZPE Y, TR ZHE S LIF 7% 3BIREEL,
ZOHP 5 DALE EAS L) —HoO B L Kl
MEL, 1ROFHNEAT- 72 BRE I, BT
LS, BHFHEE - ARERIL, WAL R RS 2B
Baolfenwk iR L, BfEEER, MmAEO
RS RCa Yy va— v L7z, M, Fiiicks
A % i /NRIC T % 72 O ORI Tl & fLA TIT 5 720

vl T

a3 40 cm b. FH-E¥ 20 cm c. AT 0% d. SRR K
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2) EG2ESDETOREEE (K2Db)

5 E10cm, 20cm O ZFEF DO HH O ORI A-B B
%479 (LLFH-Bt10ecm, 5H-B20cm &3 5). &f
SLF ORIRIEALE, B D10cm T/ O 177 S5
L7 WEM TR Z G i, BiEiT L
ROVBRTWALEE L, FEEMEL, BEOIHE
TRICHE, BIEDBERER, FHT3BRFEL
BWo D HEL, FOHIEEL D £ ToO—HO
ByfEx TSR Lze BHINE, BRERICHKS 2K
BELZ, BRLHEI ekl B2 E
SOBOFHNER L, B CEES TV, B
BOKB DTS G 272 WEr, ERICX ARz
RNBRIZT % 720 O 1T CTli % LA T1T - 72,

3) 1ERIHIT (ERORA 2 20— TORED(IF
UENME) (B2c)

WHREN, FLv FIV (MAT-2700, 727 %
B 2 THERBATE T 7. MEBEEED
W, BRIV T T 5720, K (1.0km/
h) T, MEFEZ0%, 10%, 20% (2L X720
FRAT (DTS 0 %, #10%, 1F20% &35)
o7z MLy FIVHATICENS 201K
DHNZ T8 217, BRI TS 2KEE 5 2,
AT o720 T — F WEEIBATO R E L 7289308
] & Fldk L 720

4) EHUOE L 3IREHESHAZEICH T 5L
EE (®2d)

% AR B A 2 R I 30° (B30), JEi60° (1%60),
JEH90° (B90), JHiEA (B k) o 4EE L
[ B E1C CBB % %€25 L % bl 1% B9 8 % )i 1#30°
(CB30), 60° (CB60), 90° (CB90) ® 3 iRk TH
BN 2 AT o 720 Bl K L&, BB D AT
2 FRI R 2 K% LT & 2 ML 5,
BLAE O PSS SE, A B B T A
BSEALE U, W BB BRIl &, R o
LHUESDLDOEFEHTHI L & Lz, KikdEld,
T L7z, SRS, ZELTH 510
MRS, FHIL 7,

3. T— 4@k

BB OMHATIZIE, MR3 myomuscle (Noraxon
inc. USA) ZHW7z, &/, wmREREOHTR
Pz 5 WD OB 25 L, APk E

e
22

1To 2B ZORE LT 1 B O RIE % kKb
IR TR EI R (MVC) 100% & L7z BifEho 7 A
AW L R HERE CHERZRO b, FiEED
5 B & AL Ek L 7o e L 7z 45 BRE A 0SB,
RMS T LB (7 4 > F7IiE100ms) #%, ¥—
JEEEBL, &5 D %MVC (FEMED Y — 7
/S MVC) %3k, KiEM TR L7,

4. WEtEET
TP, KSR BT 288 - TRGH
D % G % S 5 722 — e Bl E 5 B AT
BIXOLEILE (Tukey) #17o720 HHEKUEIZS
% A & L7z #EatALELy 7 Mg, SPSS (ver.23)
ZHwiz,

F1 WREOEKXEM
N, FEE, ERURMT RBINLAL
PERI(4) Bt 12 B 22(%11)
R G 292.82.7% 23.1+2.4
B K (cm) 173.3+5.2* 171.8%£0.6
R HE(kg) 65.7+6.0* 63.31£6.6
BMI(kg/m?) 21.9£2.0% 21.5+1.6
SEYME R A CBB A
m #R
1. #83, RE, ERSHITICH T2 F8EES (X

2)

FEEC BT 2 EEMEE RV R, £, &
AEMICAEEAIR S N o T,

HEIAZ BT B FAEEE AL O %MVC (E3740cm :
31.8%, #237.30cm : 34.8%, #237.20cm @ 35.9%) I,
AB (H-Btl0cm : 136%, H-B:20cm : 184%), f&#
FERAT (ERI0% : 13.6%, M #H0% : 13.4% : 4t
20% : 158%) LILEL, AEIIED» >/

2. i, BB ERSITICH T IREEHGES
(%&3)

A7 (BEA730em : 15.1%, #237.20cm : 154%) & 5H-
B (H-Bt20cm : 16.7%) 123B\F 5 KB % 8= 12,
B#E 0% L IR LT, ARICED > 72, FEAREMH
T, 14~15%, MEFHAATHUER T, 7~13% T
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xp<005 **p<001 (B %)
FiEEE (%MVC)

FEETR EBEH ERELH
#3740cm 43441 31.7£148 447
#£3730cm 47444 348+141 .
#23720cm 5.4+46 35.9+135 }; ANl
SE10cm 35433 136+76 i ]}
FE20cm 33+29 18478 * = Pl
1E510% 50+49 13669 -
{E#10% 41440 135+59 -
{E£120% 40+4.1 15.8+6.8 - -
EIT R E R RE
#3 REHEICHT ZREEE %MVC

*xp<0.05 *xp<001 (BfI:%)

BREENE (%MVC)

EE(ETR) KB R ER
#£3140cm 14.0+54 70+42 71
#23730cm 15174 9.1+5.3 7
#23720cm 154%65 10.7x4.1 * * 7
S ER10cm 0.1£49 [, 215%13.2 e[ o1 }
S E&20cm 16.7£5.9 s 31.2+18.1 S E b
1E$10% 7.1£4.1 kall 228+98
E#410% 104458 230+7.3 -
1E4120% 12.6+55 26.2+9.2 4 4
BRIl + A R R 2=

Holzh, F—EMEHTOAEEEEIR SN R 572,

HENIAZ BT B i i T B i 1L MVC D10% A i
(2 3740 cm © 7.0%, 2 37.30 cm :9.1%, 2 37.20 cm :
10.7%,) T, FEREERMBEFATEHEL, FEI
o 7ze —H, A (AEKl0cm : 215%, 7B
20cm @ 31.2%) & MEAHRAT (ER0% © 22.8%, fEF
10% - 23.0%, MH#FI20% : 26.2%) 2BV T, ki
XA EICHIEB =R SN,

3. i, RE BHFHITICH T 5BEHHEE
(F4)

AT BT 2 NHNA W iG B GE237.40cm @ 37.2%,

H2A7.30em : 44.7%, #237.20cm : 52.3%) 1dE <, AB

(H-B%10cm : 21.5%, H-Bt20cm : 39.7%), fE#HH4T
(fE#0% - 5.7%, 1E#10% - 122, HF20% : 20.0%)
LR L CHRICE D o 72 HES IS U CRIGE)
I Go72ds, H—8fERTOREEIRON
Lotz

FENVEIC BT 5 KB 5 O /7 16 B 7 13k . T
20.0~26.0%, 41 B¢ T137~248%, fMH #} T151~
178% 7257273, &EfE, FRERICAEEZIRS
Nehroi,

4. i, B ERFTCST 5 CHEEHBEE
(F&5)
R BT B HIEE e (GEE3740cm : 30.7%,
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x4 HEEICXHT 5REEE %MVC
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%p<005 *xp<0.01 (BfI:%)
fiEENE (%MVC)
BEETR) RELH p N T
#LI40cm 37.2£17.7 - 200+13.7
#3L30cm 4474173 17 26.0+20.2
#£3720cm 52.3+18.0 } ]*-— 24.8+215
FEB10cm 2152105 [|* [~ |4, 13.7£10.5
HE%20cm 39.7+115 * } 22.4+15.1
1tE#10% 57+70 - * 162+7.3
E#10% 122450 - - 151483
1E5420% 19.7+6.9 - - 17.8+11.4
BT EHE + R
%5 HBEEICXY 2 /EREEH %MVC
%p<005 *xp<001 (BfiL: %)
FiEE= (%MVC)
ZEETR) AEEH HERE R
#3740cm 307161 ; 114+72 7
#23730cm 57.3+259 } 7 94449 1
#£3720cm 67.4+26.0 J ]* a0 174112 || | |7
SEZ10cm 22.3+155 J 124472
EE20cm 4194221 te 1754100 ds
f&0% 213190 2151149 It
1E4410% 259497 - 337+19.7 - |- }
{ER20% 36.6+16.7 - 4584253 - - -
HIZERE R REE

#237.30cm © 50.3%, #237.20cm : 67.4%) 1<, FE
(H-Bt10cm : 22.3%, HB20cm : 41.9%), ME#HAT
(0% : 21.3%, MEFH0% : 259, ##120% : 36.6%)
LB L THBEICE» 572 WSS U TGS
BIZEL Y, T2, EBoOMEMICIHEELE) A
BNTze FBORE S MR EEOHES I LT
WEENIB R L7225, AREEREONRh o7z,
AT (ER0% : 337, H4120% : 45.8%) |
B2 WG R 3 GR23740em © 11.4%, #E
V.30 cm : 94%, #E20cm : 17.3%), H Bt (A B

-
-

10cm : 12.3%, 5-B20cm :175%) &ML, fE

c:%i]") f:o

5. FEIMGIICH T 21485 SO T EE
51 BEHAEDEVWSLV CBBEEREICLS
AE5HES (K3)

JEE D %MVC (%, BB o i ih £ 5 %> CBB
KAOAEIIMDOLST, H5%LT (B30:37+
29%, Me60 :39+32%, %90 :44+36%, Bk :
51+4.2%, CB30:50%28%, CB60 :4.7+29%,
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% (% (%)
& 100 100 *:p<0.05
é 90 | Hgl'ggﬁ 90 - ﬁ*IEngﬁ
= 80 80 -
= 70 70 -
g 60 60 -
£l 50 50 -
g 40 - 40 - *
w 30 30
M 20 1 20 -
V10 37 39 44 51 ﬁ: 4.7 SF.T: 10 38 43 47 59 38 45 44
= 0 | mm  mm mm mm o o mm mm mm WM M
=~ %30 Hxe0 BR90 REmA CB30 CB60 CB9O %30 [%e0 J%90 BEE A CB30 CB60 CB90
CBBEEFZL CBBEEE HY CBBEEL CBBEEE HL
BEESEAE EESESARE
R 3. FHMGIcE T 2RERAEDEV E CBB E£5HEIC L 21585 %MVC
L L
% (w0 AR *:p<0.05 (g o i *1p<0.05
& 100 - **:0<0.01 100 - ** \ o **:p<0.01
j( 90 sk * 90 f x| %% |
E.E 80 - *k Il *% ‘ 80
g 70 - EECEUNEC 70 - 47.4
g 60 - 29.6 60 - 315
g 50 50 27.9 24.5
= 40 40 - 233
= 51 190 202
% 30 105 30
20 - 20 -
h\g 10 -+ 10 |
c 0 0 +
= 30 BRe0 BRso H"aﬁjc CB30 CB60 CB90 %30 R%60 R%90 BEsK CB30 CB60 CB90
CBBEEAELL cBBEEHY cBBEEL CBBEZEHY
& B R b £ BESREAE

4. RHISIAIICEH T Bh%0E

CB90:5.0+32%) LM<, HEERIRON L7,

TR OB i KD %MVC 1%, B30& Hig
LARIZE 2o 728, EFRIISHEENIEEw o
72572 (B30 : 3.8+2.3%, %60 : 43+2.6%, K90 :
47+24%, Wi K 159+26%, CB30:38+1.7%,
CB60 : 45+1.7%, CB90 : 44+19%).

52 BEHAENEVELV CBBEBREICLS
I%REEn E B ® EE) (X 4)

KB 55 D B35 KIF D %MVC 25%930% &3 b i <,
CBB#=AEFHICED ST, Mo & BB i ih 4
XD SAEICHED?- 72 (30 1 62+65%, K60 :
78+70%, M0 :116+98%, M i K :296=*
20.5%, CB30 :9.7+10.9%, CB60 : 10.6 +10.7%,
CB90 : 151 +152%) -

HBE G O Bede KEE D %MVC 1, B30, K60, 1%
WM& LAEIIHWIM L7 $/2CBB A% L7
CB30, CB60L LKL CHOAREICH VI LAVRS

A ENDEL & CBB EEHHEIC K 3E%REEH %MVC

72o LA L, CBOOE I L7-8E CImIEENCA
EEFRON o7z (30 0 190+11.2%, 560 :

202+114%, W90 : 279+145%, M & K 1474+
19.5%, CB30 : 23.3+15.4%, CB60 : 24.5+16.2%,

CB90 : 315+185%) .

53 BEHAENDEVWSLV CBBEEREICLS
R A B EE (K5)

PV 1555 D B B K BE D %MV C 138920% §9°C, %
30, 60, 90L& FeEk LA EICHM L7z, CBB %
I CB30, CB60, CBIO& Il L THAEIZHE
WIEPIRENT, T2, CBBZ2EAETAHI LT
CBB##& 72 L LKL C, MlGEhidi2~3R5K
L7z EEGRON R o 72 (%30 © 44+4.8%,
60 : 53+5.0%, %90 :68+59%, Mk K :186
+11.0%, CB30:134+89%, CB60 : 12.8 +8.5%,
CB90 : 14.1%£9.1%),

KGR BE A 0 B e KD %MV C 13#930% 59 T,
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% (o) *:p<0.05 (%) o — = x
& 100 RN *+.5<0.01 100 - KER —SEfR :p<0.01
j( 90 90 - XS * %
E 80 #k * 30 - *k I *k
=N 70 - *% X * 70 - wx 10 xx
77 I = 1 [
= 90 1 e I — 60
g 0 50 - 27.4
g 40 18.6 40 -
% 30 | 134 128 141 30 - 12.1
M ig | 44 53 68 ﬁ ﬁ ’J_‘ ig Tae 72 66 63
v o_ﬁﬁﬁi, 10 = N
=~ f%30 A%60 f%90 BEE A CB30 CB60 CB9O A%30 P%60 BZ90 BRE&AK CB30 CB60 CBSO
CBBEELL CBBEFHY CBBEZELL CBBEZEHY
BRI AE B R A E
R5. FEACE T 2RERMAEDEV S CBB E£55EIC L 2 REEEE %MVC
% (% (%)
= 100 AR &R 100 BERE AR
X 90 | 9 -
B0 80 -
2 5 70
] 60 60 - 32,5
& 50 - 50
E3)| i 25.2 19.7
E 40 - 18.6 40 - 18.7 20.3 ) 17.6 18.6
% 38 1115 126 56 123 126 124 30 -
1 20
M
y 10 - ﬁ ﬁ 10 |
(o 0 T T T 1 0 - T T T 1
= f%30 f%e0 A%90 RRE K CB30 CBEO CB9O %30 P%e0 P%90 AEEK CB30 CB60 CB9O
CBBEALL CBBEAHY cBBEB L CBBEZEHY
R B A BB R fa

6. RHLIAIICH T ZIREHAEDEVE CBB EEFEICK 5 EKHE %MVC

B30, K60, Bxo0& lb#l, AEICHML 7. CBB
¥k CB30, CB60, CBI0& I L TH A RIS
W Z EATR SN (B30 1 4.9+4.6%, B60 : 7.2
+55%, MB90 1 121+£9.2%, MK : 274+18.0%,
CB30 : 6.6%x44%, CB60 :6.3+4.0%, CB90 :94=+
6.7%) o

54 BEHAENDEVWSLV CBBESEFEICLD
ERE AR EE (X6)

AN W O W i Eh 1L, B K THRI20% 59 & i b
BWZ EAURE N8, RBIEE A oW
CBBEAEDABICHDLOLTHEEIRAON -
7z (%30 : 115+7.0%, W60 : 12.6+84%, %90 :
126+72%, B i K :186+125%, CB30: 123+
11.4%, CB60 : 126 +84%, CB90 : 124+89%) .

BEME 5 DG BT &, B K THIZ0% 5 & i b
ENC E DR E NS, B B EE il A EE v R
CBBEAEDOHEICHD L THELZIALN R D>
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Considerations for trunk and leg muscular activity with CBB
attachment in different movements

Sokatsu YAMAMOTO, Daiki MUTO

Abstract

[Objective] The purpose of this study was to investigate the relationships between a trunk and
lower limb muscle activity levels in standing from the chair, climbing the stairs, walking on a slope
and one-foot standing with hip flexion of contra-lateral side in healthy adults. [Results and
Discussion] Muscular activities in standing from the chair, increased significantly compared to
climbing the stairs and walking on slope in muscles of Gluteus maximum, Vastus medialis, Tibialis
anterior. If load increased, it is suggested that muscles activity of the anti-gravitational muscles
increase significantly in standing from the chair and climbing the stairs. In the Gluteus medius and
Gastrocnemius muscles, the muscle activity in climbing the stairs and walking on the slope
because of one leg support during walking were significantly higher in standing from the chair. In
one foot standing, the most of muscle activities were the highest in the position of the maximal hip
flexion, however, there was no significant difference between the muscle activities in the position
of hip 90° flexion with wearing the knee brace, Center Bridge Brace (CBB) and those in
maximum hip flexion. [Conclusion] It was suggested that the muscular strength of the trunk/leg
extension muscles can be increased gradually by considering the height of the chair and the stair
and inclination angle of the slope. In addition, it was suggested that lower leg muscle strength can
be efficiently increased by holding the free leg up at the maximum flexion position at the time of
single leg standing.
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