v AbimEA KA

ALIREEREACS

Sapporo Medical University

SAPPORO MEDICAL UNIVERSITY INFORMATION AND KNOWLEDGE REPOSITORY

Title s BE B B 7 S\ %9 A KERRITHE DO fHE & co-activation
WX REHE DFCEE - R EEF LT mnTT O g

Author(s) S

= = HHF, S=KER

Degree number 2 g6 B

ST RES e

Degree name
FhRIDFER

e+ (FEFHRIET)

Issue Date

FNREFAAR

2014-03-31

Original Article
JRE L

Doc URL

DOI

Resource Version




w5 -3 (L), MEBSFHEKD1

RMXEEOERTRUHEYE

BEES 5 96 = K & | H® A%

=] = B #E H£ XA
8 8 | gxr e & A% HiE S8 B9

BERSER B NI wt 3 2 KEBRTE DFF/E & co—activation DEE :
REEEE LRE BT O
Influences of muscle thickness of anterior thigh and co—activation
on knee extensor strength:

Comparison between healthy young and healthy elderly subjects

BEEICL > THESHHBRFHIEIBPRENCHEVBELE LBEETIEEREEL
LTRBEENTND, £20OHTYH, BEESHOD TE L ZWEHESLZTET 254
co-activation (EBENMER & FBMFORFFHIRIES) L WHIBRRNEBINTEE, Z
NETIZ, BEHIICEIT S comactivation DRNBBEIN TR, ZOZ L REL D
EENRT +—< AR BET I3 FEESIER STV,

AR, RERSE BB IR 5 RERAITE OfHE I L U co—activation DESE L,
BRESHBRHDICHERENEZ AR BIIHOVWT  EEE L BHEOBTHEL-LDOT
5B,

MERERNS, BEEHIIEHIEL LR L T, EREBS I VOEESEREBEIHER 15
<. KERATEREMNE L, TUG FEMMAEWZ BB LMNZR>7-, —F, co-activation
XEBBEOB TEERENR VI LRI NT, £/ B HEBMH I & co—activation
L OREMEIT. FROEBRRIC L > TET I FEESTR I, i, BEEEICER
WTIEHAAB L OEENI /T 4+ —< L RZH LT co—activation DNEADEELY RITT Z
ERTRENZD, BBREIZOVWTIIESRILRIRFNBMLETH D,

PLE X0 AFFEIL., FH0EBERIZ L - T comactivation P RITTEHENERD
AREMEAE TR L. MBI X BB N L VEE T 4+ —~  RET OFEICEE T 2 F/- 2%
RERELE, ZOMRRRBLIVERIGCELSE X, FEZRES T ML EER
BEF) | OFMBXITET LD L HBTL,

XBEBFIIHETEL T, BHERBTALET,




#HRa—20ED) | BEEE 2 54K
EBLHXONEDES

REERFEER ELFREAH
BERIET « (FERIEY BHX
BiEE - HRRREAY  SOF

ZEXZE 12MP09
K % B E£KEBR

WX E4 (BAFE
RSB B x4 B KERABIE DFFE & co-activation D : E'.’%’

ey

mICEAL (3EF8)

Influences of muscle thickness of anterior thigh and co-activation

on knee extensor strength: Comparison between healthy. yo
healt, bjects

R

[F=]

EEE OB REH NIERBEORKTIINEATH Y, FENBIESE
BRENETOTFRIZCEN S Z &b, EOFMOEEENSEHZIN TV S,

BALEETAHEIEL LTIE, HEREOBHOFESCHRRIZ XL 5 HIHE
BT3B, £OHRTH, HHEEBOT THREBEHEZEZZX 556, TOEN
lE &R THEEL LT coactivation (EBHMERS & TG DRI RIESE) 254
BahT&7, :

IhETIZ, BEBRHIZRIT S coactivation DERBPBEINTEBY, D
ZEBBMEFOZRIAF—aX FOERE ) X 7 OEKIZEE LTV 5 TR
BRENTWS, #iC, HHTECHEVOND Z & BEVEEEHES T, B
®|72 co-activation BWREDFEE I 2 WO SHTWBLEEL LA TN S,
AR, EREBICEEMRBEESHES N E KBRTEOHE, EfFo
co—activation ZHIE L. BREEBEG NI T2 EEROEEL T DEEIZS
WTEEE L BREOR THERTIZLEZENE L,

(B k] |

EIT. BEEERA 174 (22.812.3 %) B L UOHISEEHEE 18 4 (73.4
+3.78%) & Lz, BIEERZ., SRS L OSEEREEERES /. Tined up
and Go Test (TUG). EEEhfhEEBIT O XBEM L BHMHOGIEEIE. KERH]
EOBEE L, T_THE R TRIELL,

BESHRFHORIBICIX. FEEFGHAREREER Lz, M8EFIX 3 PE




DERMEREESBERERZ 3 31T, 5 EO%EM (60° /sec) KRS HRER %
2R TIT 2T, BE—7 M7 2 BETHRLESRIBRE L EZ2ENTERME
BLUOSHEMERESBEEG N (%) L LTEHLE,

TUG TIXHEFEEM DS Sm B D2 — 2Bl > TEETHETORMEZR by
T v FIZTHAIL, 3FRITORRKIMES TUG BFR (sec) & L7z,
HEBORAEIZIIREHEEZ AV, HRHIISIMIEFHB L OB EF L
L7z, FRTEENXES HRIE & RIRFIZEHBI X v, BEEIE BB EE D co—activation
DIFEL LT, 2X | SEMG sq-ggg” (S SEMG gt | SEMG sgumgegs) X 100 D
HoESNT-fE% co-activation index (CAI) & L TH#FIZAHVV,
BEREICITEE R ER Y AV, KBRERETF~IMUBEBRO TR0
B3, KREHE EOHES 2 BRI L, EHEEZ KIBETEHE (cm) & L7z,

[RR] :

FEBIIEHRE L R LU TSRS L OGS R REES MRS S, KERRTED
ETHERICEVEZ L, TUG RRITFERICEVWEEZ R L, —F, CALIZER
P - SEMEL DICHBTARREBIIRD b d o T,

RS ORR., BEEROSEEBEESMRG N & SREGBEEHE CAIL &
DEICEBRADHEBER (0=-0.576) AR B, TUG BERE & LR
R CAL L DRICHEAREDCHBBR (0= 0.623) BRD LN, BEEICE
WTIk, SRMEBEHBERS S L SREBBEERE CAI LORICAERADH
BEREE (p= -0.480) BRF@ED LI,

RS BERH N EZEREE, XRRTEFE. B HEER D CAI 5L
L LEERBOT2ToER. BEEHOSELHBBESMRENOLBE
BRERETFVE LTHRIRESh, SEEBESBRGHEZTHT H58E8R2ETF
& UCEEM BB MHE CAI (8= -0.547, p= 0.019) ASHH&Ehiz,

[Z%£]

RERAEBAF 1 & co—activation & DRSEMIX, EHOEBERICL > TE
LT3 TMEEENTREhE, BEEHIIBOTE, HABLVERH A7+ —< R
(2%t LT co—activation BADEEBLXRITTILBRALNLRoTR, 4%
LRDRPBMLETH D, BEEORES BRGNS LM - TAZTI E
T. FEHOEIERIT L o T co—activation DEEMESERBZZLEEET S
VEBRHDBLEEX LN,

¥—U— K : BEESHRER. KIEBEIEAFE,. Co—activation, REAFEX




[Introduction]) |

Knee extensor strength of the older adults is essential for the performance of basic
movements. Because it leads to the prediction of physical independence and reduced
mobility function, it is important to assess the knee extensor strength for older adults.

In general, muscle volume and central nervous system control are well known as
factors associate with muscle strength. Among those factors, co-activation has reported
as indicator of the quality aspects of neuromuscular function in the joint movement. It is
defined as the simultaneous muscle activity of agonist and antagonist muscles in static
and dynamic voluntary contraction.

It has been reported that older adults show greater muscle co-activation than young
adults. Moreover, it is associated with an increase in energy cost and fall risk. In
particular, it has been pointed out that excess co-activation may reduce the net torque in
single joint movement used for assessment of muscle strength.

[Objective])

The purpose of this study was to compare the factors associated with isometric and
isokinetic knee extensor strength between healthy older and young adults, and to
examine the influences of muscle thickness of the anterior thigh and co-activation to
knee extensor strength.

[Methods]

Seventeen healthy young adults and eighteen healthy older adults recruited to this
study. Participants were tested for isometric and isokinetic knee extensor strength,
Timed up and Go Test (TUG), muscle activity of agonist and antagonist, muscle
thickness of the anterior thigh. All measurements were carried out in the dominant leg.

Knee extensor strength was measured in sitting position on the isokinetic
dynamometer. Participants were instructed to perform maximal isometric contractions
for 3 seconds in isometric test, and maximal isokinetic knee extension (60° /sec, 5
repeat extension) in isokinetic test. Peak torque adjusted by body weight was
determined as isometric and isokinetic knee extensor strength (%).

The TUG test was performed according to the ordinary method that measures the
time taken to rise from a chair, walk 3 m, turn, and return to a sitting position.
Participants were instructed to complete the task at their maximal walking pace in the
TUG test.

Muscle activities were recorded by surface electromyography (SEMG) of the vastus
lateralis (VL) and biceps femoris (BF). Measurement of muscle activities and muscle




strength were carried out simultaneously. As an indicator of co-activation, co-activation
index (CAI) was calculated from following equation: 2x | SEMGy/ ( | SEMGy.+]
sEMGgr ) %100.

Muscle thickness was measured using ultrasonography. The measurement site was
at the midpoint of the thigh length. The muscles involved in measured thickness were
rectus femoris and vastus medius. Average of two trials was determined as muscle
thickness of the anterior thigh (cm).

[Results]

Young adults showed significantly stronger isometric and isokinetic knee extensor
strength, higher muscle thickness of the anterior thigh, and shorter time in TUG than
older adults. By contrast, CAI was not significantly different between younger and older
adults in both isometric and isokinetic knee extension.

In young adults, isokinetic knee extension CAI was associated with isokinetic knee
extensor strength (p = -.576) and TUG time (p = .623). In older adults, isometric knee
extension CAI was associated with isometric knee extensor strength (p = -.480).

A multiple regression analysis (Dependent variable: knee extensor strength,
Independent variables: muscle thickness, CAI) showed that only isokinetic knee
extension CAI was significantly associated with isokinetic extensor strength, accounting
for 31% of the variance in young adults (f = -.547, p =.019).

[Discussion]

The results suggested that the association of knee extensor strength and
co-activation could be influenced by aging and conditions of different movement types.
In particular, it was found that higher co-activation was associated with poor muscle
strength and slower TUG time in young adults. However, further research is required to
assess in more detail. In assessing the knee extensor strength for older adults, it is
important to consider that the influence of co-activation on muscle strength may depend

on age and the movement types.
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