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Lower-leg functionality in elderly women living in Minamata City
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Abstract :

The aim of this study is to clarify the lower-leg functionality of elderly women and assess
of the relationship between age, Body Mass Index (BMI) and Trial Making test(TMT).

Eighty-nine (89) female elderly people, between 60 and 75 years of age, attending three
community organizations in Minamata City of Kumamoto prefecture participated in the
study. In July, 2011, those participants who provided written voluntary consent were asked
to fill out a questionnaire concerning their demographic characteristics. In addition, they
undertook physiological tests such as the Toe-gap Force and the Good Walker's Index test,
which consists of 10-m walking time, Maximal Step Length (MSL), 40/20 cm step test, and
tandem gait, as well as TMT for assessing executive function.

The average age and BMI of participants was 67.1+3.5 and 23.1+2.7 respectively. Age
showed correlation with MSL(p<0.05) and the 10-m walking time(p<0.01). BMI showed a
negative correlation with MSL (p<0.01), the 10-m walking time(p<0.05) and 40/20 cm step
test (p<0.05), while showing no correlation with the Toe-gap Force. TMT showed weak
correlation with MSL(p<0.05), while showing no correlation with the Toe-gap Force.

The participants in this study were attending community activities and were a quite active
population. They showed high scores on the Good walker's Index compared with the average
scores of same age group in the evaluation guidelines.

It was suggested that achieving body weight control can be an effective method for
maintaining the degree of mobility in these participants. Further study is needed to provide
a model for sustaining and improving mobility in their daily lives.

Key words . Toe-gap force, The Good Walker's Index,female elderly, TMT

1) HEARREFEREbL SRR 7e
HEMIUESE (Corresponding author) : #AAT-If  chiharu@kumamoto-u.ac.jp



HEACR R F SRR RS 8 5 (2012)

I. ZU®BIZ

AMEHE S EA L AT, METFHICE
R HABRENREE > TV D, FHI10
~30% DEEE ILITEB EBRERL., £0HbH1H
PEHLEORMLREEEFZRILTWEY,
EE R BT, MENLEL o EROK 1 H
EEHTEH Y, GEHREICRRTZE/LED
F. EELEVEOLIHUEIGEL TV, &
B, LI LIS (RBI-THEY Y, &
ERAd 5 VIZEE TR E AR O BEEER O
—DIIEERBHITONA TS,

40N AN PUABAL I e R S P E
REBE, RICHHOEE, HHET, 7R
BT, SITEREET. BRmEERDOET 2
EWH Y, FORTE T 2 ARGERLHRITIRGE
TREHROFHERTHL LI TWSEY, /-,
HISEEOBAYERE BV T, EREREEE
EEEENE & B L TTRM, BiTRenZ e,
BEWNZENFEIET LTS b HES
TEHT, MRGICTRBIIONEENTE 5 B
BES (LT, BEA) DK TFHHBHEE, 506
Plroi, By b tic£omsb
Ve,

Ploz &k, &thizxt LTid, HEHLE
2o O THBREDHER - M EIHT AN, &
WO R TFHIC 2L E EER D,

ERFEICBVTIX, THRIGEZ TRWMH L BH)
BEH. NT v ATEDLSERL ., FHEERIL LT,
RS & RBECHEE V5,

ShET, EFFRICBVT, RHECLE
B0, KRR R, S AREE & ER bR & D B
PV AHE SN T WD A, B L RWECD
T % F VT Il 2 B Lo e i v,

o, SN, BRI ELEHLEE SR
ELT, THREBEOEELIDBL., £#. &iF
(Body Mass Index. MLFBMI&FE$). Rk
Bt (Trail Making Test, MMTTMTLET) &
DB % FREE L 72,

AT Y I )

I. PrEER

MR HEC RO TR BEOEEL LB L |
e, & (BMD, 2 (TMT) &Rl
BARAEL . BERPL B TFRHROERLR L § 5,

I #FFE05ik

1. MRE LBEIR
1) &%

KBTI 5 B EBEE T60iE LA L7565
WOLEENRE L, 3ONEREKOREIC
T, BIESEBS &, OB L XTI THRF
RANOBMAFHRL 72,

HREIUTOOOEMSTRTWHATELL
AR
QEMNEREFG YA
@ifa% | FE M TIRERRO LV E
QOHFAEFIIBVWTHIIFHHSEBRELVE
@EEAFRLBOERY (B, 8 RIIT)
Tl uvE
OFIK L FAEDH B VIGLFTEA TS 1218,
FCHEICKEEAFREOR LAV L E
@M HERE T RRAREREE A % <. HIERNED
HBECTE, ZTTE52E (TMTXEFMREL L
72

BB, HEHIRIBTBETHECBVT, It
HTFRHERICBIML TV B S 1 EME
BEFAL TS S ) AAMELITo /R, T5RK
RBOBEHTERULOE LY, BEUEICEELY
EFRoNnI o, S, HREBGOTRER
WA T 5600, LMRZTSHEKME LTV,

2) AR

MM TH B KB IZ, AR O ICZE
L. HRUIHI63kdTH B, TDOKITE% % ILFRAH
HO, WISRBEPILA > TWD, FiiAHAOF
T HEIZHWTHRA TS 0FKICHE-
THRELHEFHRAITR SN TS, ATRBH2H



ARG G BRI O TR RIEOEE

9000 A, A EIE 151 FHHTH S, HiHt
£ O(RFEHB.T7% 25 L33.2%) ., HAFERE
(B FE18.8% 20 L20.1%) & DRERRT
KBV THVWHRTH DY, MEFHITERES
BETH D,

2. EREAEHA
MELIE, 20114F (FRE234E) 6 A16H & 6 A17
BISERBL /-,

3. BE - WEHEE
1) X%

Fim, BE—FEMICERLE) 12k o 28RO
FE (HEHE). SRoFE, WRKE. 5%
DIFAHDEE, IADL (Instrumental Activities
of Daily Living Scale) iZ2WT, HitXOH
MHICTHRELTH 5072,

2) Hikiise
HEBLUCHSEZNEL. IB#iEK (BMID)
%ﬁl‘-ﬂ Lf:.o

3) Trail Making Test(TMT)

TMTid., TMT PartA & TMT PartBCTHER &
NTHY, PartA . PartBOJHIZE/T %,
PartAld [1~25] DEF DA% HFHMIC, PartB
1%, M1~25] D#EFL [H~ L) OFREEHFE—
PRGOS, SFHETLLE>TLHW, FOERM
ZHEL 7o TMTOFMMIZIE, PartBORM A
SPartADK M 25w/l v/, fidEid
ETMTHEIZEV LEEligh b,

COFEIE, BAOEEREE KT 5%
Tdh ), HBRELEBERE L RABREREED
ISR L LTCoORLAHCLEREOHE ST
Wwa"Y,

4) RAH
ROERICBTAE 1ML E 20D E
L7: (s . AMEERAL Fooh—

CA) o BEFRALICTREBINT, B L 124
WELLDE)LIHELTHILIT-7,

5) HmE®
REECHER, [H<] TE2<C) [RoTR
5] Lw) BEEETIT) (BlEN] &, &
H L oBEARCEIN S (/5T 2 AHEN] % 5
T242DEETCHB IR TV EY,
(% EhrE]
O10m &H#HAT
THESHOBEER > TAL=XIIHEL T LT
TE 500, MEM2m, BAM2mEEt
FUMORMEHELZIFRFEVTL OV, &
M10m 1223 5 B % 58 L 72,
@ik 1 %08
BESCHEY L LR, REERHoTELCTE
HTELHDEFE FHTD, TELETKREL
o 1 ol RIEL 22,
O A A A%
LLBEOWHEEGRNNADRAT v T EE2REIC
ABETEDHOHEE, BES0cmNEXFTHE
LT, RECHEEICABRTE L0 EHHMLA, 40
mNEEX AT ELVHEIL, 0emDED A
EFFIiL7A [5 D 40ecmARETE %] [4 : 40cm
ZAEDRBRTES] [3 : 20emAKTES]
[2:20ecmZAED»RBETES] 1 20ecmARE
T&LV] 05 RETHFML Y,
[/35 » AfED]
@ ERBIT
TR E R SELRET, T AR L
CENTELHLOEE (WHNFT AT AR,
DER (FRODFRIZLIFTORO ML %
DUt D) DLBTHI THIF B EE (BK105)
EEHWLZ (5 105FTHIFECTED] T4 ¢
T~9%3FT&%][3:4~6%5FKT
&5 [2:1~3%9F{T&5][1 :2&R
BYEMLNB V] D5 ERTRAMEL 2,



HEARNFRFMREEEFAUR 8 57 (2012)

4. BHE

#atv 7 PSPSS Ver 19w, #fEB LU
WEIRE O HAMMEETB L KT 2 1To 720 £
7o, SHEHHMOMFRIE, A7~ OHBERED
BEXITo /2o fERREIE5 %ICHEL 72,

V. faERECRE

WEB D OREIZ BV TR, H S OERTH%
BT AENTE LR, RELAEZETOEN
ZMEITELHEMID LI L, BINEGRMENI
INFHBEEHES VI L, HRERKRTHIER
HHH I LFORBLITIXMICTHEHL., XH/IC
TRIEEEH,

WESPTIIE, BMIAYHE L, MBI & RFT
M FEOARMELEREL 2o T, WERKOK
FATRRREEFTFNEND 2, HBERBRISMA
L7 BB, ZOBEIE, IERKEENGFENTE
MOBHRERSOEKELHTVS (RHE416%5),

V. fR

1. BESSIUUEREOBER
1) #XRMEY
KVICERHBEEOHER T RT,
FHEMIL67.1 L35, RFEHITVEEILTL
% (79.8%) Thol:, BFE—FEHICEHLES
oo BB (BHEEARE) »¥d5HI304%
(33.7%) T. ML TWVWAEI366% (74.2%).
PRIREZ LT STV B EIZ62%8 (69.7%). &
BIZHADDH B HIE51H (573%) Thol,
IADL #7435 (84 &) DM, 7.96+0.21
THo7,

2) SkflE

BMIOFEHffiiz, 23.1+2.7TH 0, SRHEH
&, WEAEICME L T, RAMELS.2, &K
#31.2TH o7,

BETH

3) Trail Making Test(TMT)
TMT (PartB-PartA) Ofrsffiiz, 52.918C,
A E403.280 . R/IMHE-T.0fTdh - 72,

4) RBHH

REH DO E K2 RY, ERILNDOTY
f#133.30 £ 1.08kgf T, A5 Tkgl. #/MHO.6
kef ChH oo ARSI OFHMIZ, 2.67£0.98
kgf T, MmAAMS.1kgl, H/MHO0.9kgf TdH - 7=,
(B 4kegfbh L], 88 © 2.5~ 4 kgfoRif ],
METF : 2.5kgfkil] o 3 BB TEHE L 72554".
HRESCBWTIE, [REF) 268 (29.2%).
(8] 434 (48.3%). [MET] 20& (22.5%)
Thh, ERMAICHBVWTI, TREF] 104 (11.2
%). [#Ei | 374 (41.6%). BT ] 424 (47.2%)
THolzo HFRIDVEROFIZERMDDOETHR
Lh7z,

5) mrE®

REHECL BN T 240 DEE [HA 1 HiE]
[0m&h#17) [HAEARKE] T[> ERET] ©
EHEE T TFHFMEEE 2 IRT,

R1 HREOEKREY

n=89(%)
F#(T9+SD) 67.1£3.5
BEEE

Y 71(79.8)

ZL 18(20.2)
REERE (Ax—EH)

B4 30(33.7)

L 59(66.3)
i1

Ht) 66(74.2)

L 23(25.8)
AARSE

HY 62(69.7)

ZL 27(30.3)
f#

Y 51(57.3)

L 38(42.7)
IADLESBR  FI9{#HSD 7.961+0.21




KRR {E G B 0 TR R DY

Ok 1 408

HigK 1 FIEOFEHMIE, 107.88+£1.00cm T,
& Kf#E133.0cm, B/METT.0emTH ), K1
HIEOFHHIL, 105.23+£9.7lem T, RAM128.0
cm, B/MHETL.0emTH o7 ERMAK 1 HKIEOH
PEERRLIHEL D, b¥ricldr o7,
@10m £&F3 447

10mESHETFOEHIE, 5.11L05TH T, B
HE3.8H . BB M6.IBTH o7,
QA B A

HEABRBEOFRFFMLIE, 4.90£0.345TH -
720 GAIX. [40cmAETE 2] 814 (91.0%).
[A0cmZ AL »RABETES]) T4 (19%) THY.
O0cmDEHRENAEL R Lo 2F 1213, 20cm
DEDRBELITV., [20ecmABETES] 314
(11%) Thorco REDEHIOmBEAEER
FETE T/,
@> ERBAT

2 ERBITOFFME LI, 4.82£0.588Th o
Too ARG, TI04FTHIELTED] T9% (88.8
%), [T~95HFTHE{(TEL] 64 (6.7%).,
[4~6%FTHELTER] 24 (22%). [1
~3HBETHIELTES] 28 (22%) THolz,
#F9HOBNI0HE DD ERBTHTE TV,

2. FH. BMI, TMTE TRBHEE (BREHhB &

URME®) Lo

K212, M. BMI. TMT & RHS.
EOL oMMEEERY . FElIz. #EE®D
[I0m&ENRIT] LEFHCIEOHEM, [HK 1 &1
(B) ()] L ADHM»HR Sz, BMIZ,
BHEECD [0m&Nh%HF] LHVIEDHMN,
[BA1HE () ()], B r&ARE] LHw
BOMMAA LN, TMTIZ, BEE®CD (&
RIFE (B) (B)] LHVROHEM AR SR,
E#F, BMI, TMTE BRI, BHECH [ &
BAHT) ik, HlAFAShLh o7,

VI B8

1. MREROTHEMREE (RALH S & URBE®)

SEORIC BT B REAT, BEECOH
BIERTH 5 [10mE5A7] [k 1448 B
AERRE] [2ERPBIT] FTRTUIBWT, i
IDLHERTH -2, ZoOMNRMENIT,
IADLOFH G b ® < B L7cEIENTETEY,
FEREABICHTIBLTVWAELLTHA D, BE
DEHHEIWO LIS LD REECHE S o 7
WA H B, LA L, BEHICBW TR, %17
RSB 2RELEEBER (NEEiEs

®k2 AEEB C1EEREY
r

RERER T SD Fip BMI T™T
RBEEAH (B) (kgf) 3.30+1.08 0.048 -0.115 -0.079
RS () (kgf) 2.6740.98 -0.025 -0.085 -0.207
mA—#IE () (em) 107.88%+1.00  -0.211° -0.351** -0.259*
BA—HE (%K) (cm) 105.23+9.71  -0.244* -0.317** -0.229*
10m2H %7 (B) 5.11%0.57 0.369* 0.273" 0.088
HEHBRE(R) 4.90+0.34 -0.138 -0.215* 0.134
DERIHT(R) 4.821+058 -0.183 -0.041 -0.028

BMI (Body Mass Index)kg/m* TMT=TMTB-TMTA

*%*p<0.01 ¥p<0.05



JEARRFIKE R REEFFOLES 8 5 (2012)

SUENMBEBHETII2VE) DFE36Tkel, £
347kgf & D EVWERTH -7, REINE, M
EWISTRBOOBWMH I ZHEL, EEHY R 2
AT ADICHBLERBEIRTE Y, #HE
KA BIDZTHEBGHOETE, F0ZLi2L3
BEOY A7 IITETE LRV, SO SR
BTk, BT & E#. BMI, TMTE OHH
BROh e hol, RANOETICE, Rkt
RSN D QBT BETTEIROB 2 %
EOGEM R EHe. HENICRIALCWAE
WEPHEEL TSI EPHEOPIZE - TV D,
F 7o, (0B REEASEICEE L Tuiv] [
TR ISR E THRERMIAThh T awn] KE
TH5FEUFTORMICBHOET b HE S
TWwa?, kol iy, 4%, Rilhodro
EIC LTit, REML EOMENALR LW
M. BEEIHER L TWAREY L OB LV
HUEHRL, ZOREAEHALNIIL TV LE
M5,

2. . BMI, TMTE Th#teeE (BltHhs &

UREME®) LnraE

RS, InE D TRBEOET 2R
HE - FHMliEL LTHERATHL EVbhTE ™,
EWBICBWTH, Fl L BWECD [10meH
BT [RK 18R] (CHEAAR SR,

BMIiz, M ECD [BBhiEH] %7R$ [10m
EHBAT) [RK 1 BIR] [BAasAR]) §¥xTE
HEAA SN, HEHS DS L RE L
WEICBVTH, BHECH (BiEyikH] &BMI
IZHEH o - #E SN TE N, Bohannon
5, EhFITEEL FRTADI. i K -
BEIBERIED2ELTWEY, T/, [k 1RIE]
& [HAERE] BV TIE, —RIICEIcE
LEBENT VAENLMEELET L, AELD
WL B L, BMIEELEHERAUIZIEDH
B, BMIE k&5 (Bl (IR OHEMA A
BheHELTBHY, KFTOMFRLHIZS
WTHBMIOEWHIZ, BELEHIEIENKE L, &

mARTH b

Bmh (i) AFHuio, TRAL1HEEl &
[BAEAE] OFMIE»o - EXNEX LN
1oo MERFICEC HAONDEBLOME LML
T, BEFHOTIREFTHIZLICLY, (BB
h) OHEFEMFCTELLELONS,

TMT i F R ERRERIEICHSG L TW 5B Z L A5R
ENTVEHPY SEIOMAETTMT L A
Aol0ik, BEESH [RAIER] OAT
Hol:e TMTOMEIIZ L AETIE, ZHIZBW
TR LIZZ DT HHET B VbR T
BHY, SRIOHMANFREDNDBREKRBTHo12Z
LT, WA A SN o WiEMYH B, T2,
EHESIE, TMTIE, @EET L) RMoLEL
B BITHREL ML ERELTHEYY, &
BOWEFE X, MAELTEERICLABHE
MEEETH D20, BHAOKEEELH TN ZIT
Lhhot:bEZSNT,

3. XRMROBF ESEOARDEL

FIROHFRE L, ERABICHIELTV2H
ThH Y., BENOHH Z2EKE L BETRORF
FEThHrIENEZLONT, $7:. ASTHES
BCRDZENTELHEHFROENETH) ., WL
MMoF IV ot, F0D, ZOHREE
OFMLEE ML bDE LT—kTr2E
IXTELRV, S, RSBt R
LR ED ST LT, ZDBRMRED
MO THRBROM L AL I EHFTEL L
XD,

BEE TGRSO DD EFN—a D
MEFEDSHEL <. AAADORT & R EB DO #EREAS
L 252050, BUNEBE~DOHE
BESKTVWEREM ML —= 0 7R HRY . F
O oo bFE L, ilEsHACBE
EFETOHD B 7Oy S AR THI LT,
YR DR E D EMEERE OER R A BT
DB IENTEELEERS, 5k, SEDH
KRHREIIH LT, 6 » HMBEEI- SR 5
LTOSLINMARIREERL., ThiEikomkbs



ARG A G E At 0 TR R o e

HoONDHPDORIEEIT) TETH 5,

X MR

1) FEFEPME . BESCEBRE e LAERRE
S A EEEOTE LB REIRR, A ARARD SRR,
42(11), 975-981, 1995.

2) WAIEE © TR224FEE R4 K LN DRI
http://www.mhlw.go.jp/toukei/saikin/hw/k-tyosa/k-tyosall
/4-2.html

3) KiE— : WIRE QBB L TR, N1 A X = X AEAE,
27(1), 2-5, 2003.

4) LWV BETEE T 2HREOBRHOTEL R
Bk oW, KERRFEASREEMQE, 16(1), 1-8, 2010.
5) Scheffer AC, et al. Fear of falling : measurement strategy,
prevalence, risk factors and consequences among older

persons. Age and Ageig. 37(1):19-24, 2008.

6) MHLAME : SEE 05T LIEH—ERHNE,I6—,
14 AHh =X hiEgEE, 30(3), 132-137, 2006.

7) MLEF  BEEOEE & A - MIRNER & oY,
fEER2E, 26, 21-30, 2004.

8) AW . KEH BT 2 ERD B ERENE—
[HEE2 0] BMEOF— 52 LB LT—, BEAKEES
EBRESEICE, 555%, 27-37, 2007

9) N : MELEI BT 5 RBIIE & BEMRRIG ) DAL IR
%8, WBEMRALESEE, 8(2), 117-122, 2003,

10) FRBCTL | RMFEERRE OBIGES - 15 > AEH L
FOMMMRU S 2 FR—ILBBHTFR—, SERFESE
ff%e, 2, 13-20, 2001.

1D IEHTIHE | IREEE £ 8 % & L - Trail Making Test
DEFe— Ly k% & Trail Making TestD &= 2V T O
W5 HT A & —H A B AR F 2 HERE, 45(6), 647-654, 2008,

12) FHEEREAl @ WG IS 384T B BEMRIE L Sk iE WMtk
iy, k4, 59, 313-322, 2010.

13) HEAUL, THEREBUMRTCRI (FN234E 3 A),
http://www.pref.kumamoto.jp/soshiki/28/shiryoushu.htm!

14) LEMTFRAE, sty

15) HEhERRR S | RIS F 2 v 71— A,
http://homepage2.nifty.com/Aidea-Nissin/use.html

16) SHERBATEEHIAD : [RIE®] WEkBmn > F7 97,
2005.

17) SeEEHIRSETIGEET, ATISTr16)

18) Ry AFIREWIRT, HigHr16)

19) HEWERHEA S, #51815)

20) SHEICEERERRIERT, H1IH1F16)

21) IWTHIEZML | TRR D26 RAHER Y R 7 GBEOA Y
N ==y YREORE, HRBERRMEAREE, $15, 914,
2007.

22) WFAIED © mesEREb e 0 RIEMESFINC L 5

HE5E, BHMAmBEDEL, 38, 952-957, 2002.

23) IWTFRIEB © 618EF21)

24) WIFMEAL @ H8Hr22)

25) E&HFEM  TROME~HREOREJREI L2012~
DNEYF—Yay. -2y 7, 19(3), 39-43, 2004,

26) InBEEA C RALOWGE, FEARHIRIEE, 18(1), 41-48, 2008,

27) LB [ A B 2 REBROKIE & iF & Lo L
bRk, EESGERSE, 24(5), 683-687, 2009.

28) FHIFLFAY, HrEHF10)

29) RIHMCPEAY, #TBEF10)

30) Bohannon R.W..Comfortable and Maximum Walking
Speed of Adults Aged 20-79 Years, Reference Values and
Determinants. Age and Ageing. 26, :5-19, 1997.

31) A&kl . BMI (Body Mass Index) & WHR (Waist
Hip Ratio) ¥ 2l TF ¥ A LDk, B
%, 29, 235, 2002.

32) Ble A, et al:Executive Function correlates with Walk-
ing Speed in Older Persons:The InCHUANTI Study. J
Am Geriatr Soc. 53:410-415, 2005.

33) Coppin AK, et al:Association of executive function
adults:analyses from the InCHIANTI study. Age and
Ageing. 35:619-624, 2006.

34) EETRME, gD

35) EHETRM, wger

36) FAIR | EIRBMBES h 12 & BERTFRER

—YOSAKOIV — 7 ¥ h BhrhueEE o THREE] Hl
MR—, SEBERSE, 7, 15-18, 2006.

37) MBEA, HIHF26)

38) LB | iR ARG EBOBE—3 # AATHIC &
B L H—, B, 33(2), 169, 2006.

39) &IHFHIEM, WHHIELS)



	表題
	I．はじめに
	Ⅱ、研究目的
	Ⅲ、研究方法
	１．対象者と調査地域
	２．調査時期
	３．調査・測定項目
	４．分析方法

	Ⅳ、倫理的配慮
	Ｖ・結果
	１．調査および測定項目の結果
	２．年齢、ＢＭＩ、ＴＭＴと下肢機能（足吐力および健脚度）との関連

	Ⅵ、考察
	１．対象集団の下肢機能(足吐力および健脚度）
	２．年齢、ＢＭＩ、ＴＭＴと下肢機能（足吐力および健脚度）との関連
	３．本研究の限界と今後の研究の展望

	文献

