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Abstract

The purpose of this study was to set the number of steps required for middle-aged and older
women, based on physical fitness measurement items reflecting the APDL. 10 physical fitness
measurement items reflecting the APDL were conducted amongst 224 middle-aged and older women
(64.2 £ 6.8 yr), and simultaneously the Lifecorder was used to measure their physical activities for a week.
In single regression analysis, significant correlations (r) were found between the number of steps and the
following items; 6-min walk distance (0.350), leg extension strength (0.197), sit and stand (0.278), arm
curl (0.173), walking around two cones (—0.345), standing from a lying position (—0.233), MIP (0.195),
and MEP (0.230) (P < 0.05). In stepwise multiple regression analysis, the variables significantly
contributing to the number of steps were walking around two cones, 6-min walk distance, and MEP.
Multiple correlation coefficient (R) (P < 0.05) of 0.435 was obtained. In order to set the number of steps
required per day for middle-aged and older women, it is important to consider not only the walking ability but
also the respiratory muscle strength (MEP) that rules exhalations during activities such as standing up and down.
The estimated equation set from the above results is as follows.

* Number of steps required per day=—167.559 X1+8.088 X2+14.669 X3+4411

X1 = walking around two cones (s), X2 = 6-min walking distance (m), X3 =MEP (cmH,0)
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PRiEaEEN AR (1996) IC& DL, 1| HOBEARIZBT 258UIAFBIET 8202 4%, miAL
PET 7282 L po TS, FTo, EERSFGEHA (1997) 1285 &, 70 mlh EOFMET 5436 4%, [
ZMETT 4601 A3 L 7o TWAD. fEFEHAK 21 T, ZOIRI D 2010 4 F TIZ 1000~1300 A=
HEUF—F T THOZEEZBIRELTWAD, T BB o chVEADIE 1 2BE L
TWeWEBXbNE. ZOZ LiX, —HOBRBED B FHATREIE (activities of daily living:
ADL) O TRBEITFE L LTEBIR> TWAIFEI L ZATEY, EN6MNEOREDERETH D)
IZOWTHITHHRE STV RNWZ D H 90032 5. £72, ADL [IBEOHRL LT, iz fio
T2 VEATED T DERC BRI EA T, BER OZREERL, R b 0300 SEHEDERIC
B ER IO INE ENTEY, ZNDEKMRT D X 9 2RI Uz BRSO 7B
ThiHEBEZLND. DEVESFEROALEERE Lic— A7 BIESEERET 5O TIHRL, HA
DNERLFTEEZR BAEIDIG TR AR E L TV 2 e DM TH 5.

A7 ClL, TEELrEE5SR e LT, ADL LY 5 O WATERBEENE (activities
parallel to daily living: APDL) Z BRI 2EDHE, SMT7 AL, S HITITHRIEE &A%
FEHL, TNONLELNTRMREE D EICLT, K0 ADL OZFTEIZELYE, SE AL L
EEEOIEAET 228 & L.
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OF, JEE) c AR—VEFHHE L TBIR> TVEHELZERS 43~80 mE TP 224 4 (64.2£6.8
) & L7z, 2095 b AFAEICRWCEB ZEE (1AM 2 BI2LE) LTWDEIT 1104 TH
D, ZEOMITRRIEB) &3 2 72> TWRWE Th o 7.
2-2. JEHEH
2-2-1. HIROIHE & (kR
JEREIX, BREEAEZHTEL, 25 KLY body mass index (BMI: {AE (kg)/HE?® (m) %
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RRE Il OAEBIEENE (APDL) 2% 10 THAZ@EE L. (&6, 1995; Bk
5, 1999; WS, 2001). 50 UCiE, ML, fkeAd) e UGtk Riieih, #ir s
EAYY, FARVEAR ) & U CREBARRTE, A & LCRIRA B, Ty v atr
U—F, SRS LT 8 OFHT, WM& LGRS, SaRpAMIET1E LT 6 4
BATHBEZ Z N ZNE LTz, £z, FERERE & U T MG & (forced vital capacity:
FVC) Z~A 7 v A A A —4 HI-198 (HACELR) ZHWTREL, 1 B8 (forced
expiratory volume in one second: FEVio) BX TN 1 B3 (forced expiratory volume in one
second as a percentage of the forced vital volume: FEVi.o%) ZEH LU7-. Nz T, WFE#H
J1& L TERWSE (maximal inspiratory pressure: MIP) B L OE KFEEJE (maximal
expiratory pressure: MEP) % Vitalo Power (Chest #Hf) Z W CHIEL7-.
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2-2-4. BHOZFNX—HEE
AWTETIX, T4 7 a3 —EZNBELNEHTICE DD R X—{ERET A I AR—=Y
EFHaENTERT HR, 77205 1) K& SABOBMRR (1000 243/10 57), 2) EBFE L= x/LF¥
—IHEEORRA (5 keal/1), B 3) AKFATRFOHEEIEFEIE (nl/kg/min) =ZFHRF
FaATEE (3.5 ml/kg/min)+0. 1 X438 (m/min) & FIVWCHIH L7= (ACSM, 2000).
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TREIRCERRICIE, 1 BT D EEMAEREA 2 & BICFLaE S, ADL B LOEE(LL TV 5iE
FILISNORERI 2 EE) 2 36 Z 70 > T2 BRI, oEER L R 25l S w7,
2-4. HEEtHLER
MEMEIT TR COEE L ERERAE TR L. 74 7a—X2 THELNZSE LR HIEE & ORI
£&I% Pearson OFEFARAREE HWCHEH L. BIESEHEXOERICIE, 74 7 a—4THD
T e BRI FBEBMR Z R LRI B 28 L, 2O OERMAEMSIZERE L THIHT 5 2
LXKV ERROT AN LTz, 7, Ak 9 FEERSEMEI BT 2 B ARANLZED BESETH
% 8300 HaHAEL LT, £NLLEORE A, LLTORE B D) ITHL, BRI OW T ina
M b U= WO & it L 7=
T RTORFHIBTHEFHA BT 5% AW & L7z,

3. M R

KIBAE DIVHE « (MR, MPREERE, MRS 08 X OMEIETE H Ot fist &2 & 11R Lz,
JEREIZ IRV TS, RAER OO Em (32.6 = 4.9 %) A LIL7cAs, BMI (23.8% 3.2
kg/m*) |FIEFFHNTH -7z,

TA T a—E NS ONTRGEOFRTHEEZEK 2R LEZ. T4 7 a—FZ THLN-5%H
DL IRTEERE T, A (6656 £ 2199 #4%) TYRK 9 FEOEERFEMEIZIT D LMD



(7282 #2) Z#9 600 # FEIDFES L Ae 7=, [FAREIC 70 mLL L% (4601 #7) (TS &5
2000 A= B[R D FER & 7p o7, B AR SAUTEENEIE 151.7 + 56.0 METS/ H, #TR/LX—iH
T 1568 £ 118 keal/H Tho7c. EoxGH N 1 HOIEFBOH THTIZES LT FFHEIIT 66. 6
+ 22.0 3 THY, ZIITHYLT HIEEET 4659 + 1539 m Th-o7-. HBHITIC L DL F—HE&
X130 = 45 kcal/ HTH Y, MR X—HEED 8.3 %Y T HRER L 27z,

I K DR T Ol TlE, de FRE M, #ELD BN, 8 OFHMT, 6 SIS TIRRE,
MIP, LN MEP IZBWT, AP AEEREMEA R LT (P <0.05) (F3).

RKAZTA 7 a—FTHONIBEHEREEHE L OBRER LD THSH. 6 s TIHRE

(r = 0.350), MIFHES (r = 0.197), EFZH LAY (v = 0.278), i EpgEf (- = 0.173), 8
DOFHAT (r = -0.345), FENEFM (r = -0.233), MIP (r = 0.195), BL O MEP (r = 0.230) I
BT, HBEEOMICHEZRMBERERA AL (P <0.05). ZiLHOFERNBE DI
ZHWT, 1 HICKEE L R DA HEET D - OICEBIR O A L& 25, 8 OFH4T, 6 45
AATHRRE, 38 X ONMEP 2S8R X4, 0. 435 OFEAMERE (B (P < 0.05) L (E5).

1~31F 74 7a—XTHLNBR, EihE VX —HEE S FROBRERGT LY
DTHD. ZOFRE, BB L ONERE L 4EH & OMICITAEERMHBEBRNA LA, TRLEX
—IHE B L OMIZITA B HBEBHRIZA DL h o7z,



K1 HNREHEOWRERL LK T 2 MER Ol ks &

HH HENE S AR e R 4=

Fin (%) 224 64.2 + 6.8
B (cm) 223 151.6 = 5.6
(LN (keg) 223 54.8 + 7.7
UNIELRES (%) 223 32.6 = 4.9
BMI 223 23.8 £ 3.2
=7 (kg) 224 27.0 = 4.3
5 7 (keg) 201 35.4 + 10.6
L |- e e ([5]/30%5) 222 25.1 = 3.8
L TAVASH o) (Ia1/30F) 221 17.0 £ 2.5
T A AT (cm) 214 36.8 + 8.1
PAR NS () 221 9.2 + 10.0
Tyvrvatry—F (cm) 220 34.4 + 5.1
8 DTFHT () 222 20.1 = 2.9
FERYALS 1| () 220 2.8 £ 0.7

53 AT R (m) 190 543.7 *+ 55.0
FVC (1) 204 2.18 £ 0.50
FEV1.0 (1) 204 1.70 + 0.43
FEV1. 0% (%) 204 77.7 + 11.0
MIP (cmH20) 188 52.8 + 20.6
MEP (cmH20) 188 72.7 + 21.6

FVC : B3 M NfiyE &, FEV1.o0: 1#b&:, FEV1. 0% : 1Fb3R
MIP : e RS, MEP : e RIESUTE

K2 TATA=EPLGLNICHRE O IKEE)E

HH HENE PE AR R 2
H (#H/R) 214 6656 + 2199
SEC T (METS/ H) 214 151.7 + 56.0
=¥ — (kcal/H) 214 1568 + 118
HATIRFH] (%3/R) 214 66.6 £ 22.0
AT R (m/H) 214 4659 =+ 1539
1 (keal,/ H) 214 130 + 45




# 3 BEIT KDL T D0 BT AR T A O ik

. HFlhin & OFA BB A BE B B

AR B (n = 170) (n = 54)
HE (cm) -0.48 * -0.29 * 152.5 + 7.0 151.4 =+ 5.1
LN (kg) -0.25  -0.12 54.9 + 8.0 54.7 £ 7.6
NS (%) 0.40 * 0.17* 32.1 + 4.5 32.7 £ 5.0
BMI (kg/m?) 0. 04 0. 02 23.6 + 3.1 23.9 £ 3.2
&7 (kg) -0.26  -0.31* 27.9 + 5.1 26.7 + 4.0
SN (kg) -0.16  -0.29 *  39.4 + 11.6 34.2 + 10.1
HLf5E i e ([7/30%)  0.23  —0.03 26.4 £ 3.7 24.7 & 3.7 *
HgESEH BN D ([7/30%)  0.26  -0.19 *  18.0 =+ 2.4 16.7 £ 2.4 *
LY VALNEEE (cm) -0.28 *  0.06 36.2 + 8.4 37.0 + 7.8
PAR NS () -0.28 * -0.35 * 9.2 = 8.0 9.2 = 10.5
Ty v arry—F (cm) -0.47 *  -0.44 *  34.4 + 5.1 34.4 £ 5.2
8 DFHT () 0.54 * 0.53* 18.7 + 2.5 20.5 *+ 3.0 *
GESRVAIEA L () 0.27 *  0.37* 2.6 £ 0.6 2.9 = 0.8
6 77 MM T R (m) 0.08  —0.25* 574.1 + 41.9 535.1 = 55.3 *
FVC (1) -0.42 * -0.41 *  2.27 + 0.48 2.15 £ 0.51
FEV1.0 (1) -0.48 * -0.50 *  1.80 *+ 0.40 1.67 = 0.44
FEV1. 0% (%) -0.18  -0.22* 79.3 = 7.0 77.1 £ 12.0
MIP (cmH20) 0.08  -0.12 61.3 + 22.9 50.4 *+ 19.4 *
MEP (cmH20) -0.13  -0.18 *  82.7 + 24.1 69.8 *+ 20.0 *
*P<0.05

ARt A4 7 a—XTELNTZSHAEDNS3004 L E
B HE: 74 73— THELITARE 830043 ATl



K4 TATA—FTHONSEEEER & ORR

. FATa—HT
(EXY aWiek: 4
=Wl (kg) 0.116
HE 5 7 (kg) 0. 197
e A ([a1/30%5) 0.173
LAV o) ([71/30%5) 0.278
Sy Y ALNIPRY (cm) -0. 074
PAIR A &S H () 0. 121
7y varr—F (cm) 0.016
8 DFHAT () -0. 345
L ST IREFH] () -0. 233
6 4y I T R (m) 0. 350
FVC (1) 0. 080
FEV1.0 (1) 0. 124
FEV1. 0% (%) 0.110
MIP (cmH20) 0. 195
MEP (cmH20) 0. 230
*P<0.05

#5 HEURSHTIZE > TH LTI AE

H 285K 2 A % B R
\ 8 DT -0.221 *
1B ISR L 725 e ;”‘EE*E 0. 208
VAR * %k
s 77 BT R ) 0. 435 *
MEP 0. 148 *

* P <0.05
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FIRIGEIOHESEY, S SERETARELEOEBIGRELE LTEX LN TNDN, @FEAHERT
5712 0I01% E OFLE D FAREE 2B AN DR INTIGE U TR 2722 9 MERD 50N OV TIERIRAET 5
ZENEETHD (MA, 2003). HINEFEIOFTHEHNHTIZ TH TSR 2BEISE 560 )
LN, BEAEEEDRE LR DRE10—>Th D BifiD, 1999). BATEEINEZ T D2 L
X o TATENEEPHIEHIR &4, OEL< 725 LAEIROBENT O b REH 2D Z TSNS, Z0
LRI ER L OBERENE LTS, FAEILIETIXEOBAZZIRE LR ZNH0H
RIZEA TN E SNTWA (P EER, 2002; AT, 1990). FD7-HZiE TIRREINTX
7o &9 e BRI e 9 B 2 TR, [EADENEEBE LEIUE U ERET D
ZEBMETHA ).

P bEDZ e, AWFZE I mEEE OERINIS UK R HAEFROF TCEORELNETH S
PIZOWTHETT 22 L & L.

ZAVE TOERT EHBTREIIDBHRIZHOWNTITZL K OFENR R I TWDD, SMTREIIOHF TH 4R
IHEE L OBURZ R LIZbONZ. TNBICED LRI OEWEIIAFTHREIF N & (Leiper
and Craik, 1991; HHID, 2001), F7= FHEFHESCH/IOK TN TEEICHEL KIFT L (&5,
2000; Gibbs, 1996; FH 5, 1985) 72 EDVRMB I TS, F-BTHEE L ORERIZEV T,
Harada et al. (1999) 73, 6 ZpRIHMTHREEDSFG 7DD H LR, RT U RAGES), STHER E
DIET) & @ OHBERIR A R L WA LTV 5. RS 056G, Iine & IS IO T EO
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B IARERECTH B T2 DB TRES I ~DBIIMBDO TRV EEBZ HIND. LU, =& 2HE
DEL & HFERO BEAFO R TIFEN TE THDINENEHALNCTD7-0121E, FRFEEEIC
HOLBAHET HZ ENNETH S, [ERFENAE (1997) TREIN TS 8300 Ha fLiEL
LTCAREE BREA IR LTRSS, SMTICEAS9 20850, w@isrt B30, 8 OFFHMT, U TREH],
6 AMTIEEECIWT, A BEREEREWVERALNZ (F3). ZOZENnBEZXDLE, AREE B
HECHEIIZENHLLNRR D BEIT 60 mn O— AR T FRRE OB AHENET 2 2 L I3k
MHEBELTHHY TRNEEZZ OIS, DF D IRIIKERE DT EEE 72T D5 Em < RET
HDOTIFeL, SEIERETIKED N4 LB ERETH I EDBMETHD.

60 FLARETIL, %0 30 4ERT 6 A THREEDY 32~40%K T2 Z LAVRENTWDA, Z0D
KFIEZ—ETR\WIZ a2 RLTW2S (Kwon et al., 2003; Rikli and Jones, 1999). 77k 5
(2001) HFHEEAMTT A N (6 AT & OMIZITTRVFEE & 5 L ITE W72 e LTE
D, HEAIRICET D HNEEEORE, K7, BEKUER EONMELIANO BRI TIEE (R
EUTIIHTIRRE) ICRESEELTWDLERE LTS, INHDZ b, HEEE O T
REJ IR0 1 DRI HUCIIEN AR T 2 DO TIX <, FEEFEORIEFEN/R T A 7 A2 A LD
WELREINWIENEZONS. HBITT A MIUIZL OFERDH Y, ThENDOT A MBI 54
ITREBEOB TR E DN A B MERE ) & BURDNRENZ L DRI R TH 5%, B EAFICB VLT
HEFRESIDH IO T S EIERENDBMLETHD. BT L—=2 T LW B O AT Gl
DIATREN Wit LTI L B &, 4 RO & - CHRERIEEERIE (Vour) (3RS AT
WTZS, D, BHEMEIRT), PREREEREIT R L RERE Th o7 L S (il D, 1998), #
TORZEDEIEXTIIA T THD Z ELRBEIN TN D, Tz, Filnl B8k, EBHRBIO
TR —EERELE WV OBLENLATYH, B8k XL ONER R & ORIZITAE B2 MHBEBR IS S iz
2, TR E L ORIITABERHEEERIISE oo (K 1~3). Zib Xy, ST
Ko THEN ZAERF - BESE, SHICTRAVF—HEEZ5 D ITIIEY OB L EHENRLETH
HZENWIREIND.

IO SRS TS E S E RN TFRALND D, MR INCBNTHIK FIXBE T
b2 (B, 1998). AMORENZHEEFT 2 72 OIS BE 2RI X R 1 K-> TR BT D A,
O IR ~DOREE LR LTS, TORINE LT, FIRATRENC X 20K, (85, 4
RRIEAT, BRI 1K T Z AU L D MR EDIK T AT 5TV D Berry et al., 1996). A&
MHIECIE, WA (BERRIEEAT, MORIRR) D& MeT 2 MIP B L OWERH (B8N 712 XKd % MEP
DUVTIUTINT bAS L ORICATTEZRABIBIRA N DTz A%, IRIC & 2 B8 MIP L0 & MEP
IZBWCKVBEETHAZ & (B, 1988), FI#XEITH b EEOGFEWIER TR (1
i) ToHHZ L (Boutellier, 1998) ZENDFE[ET H &, MEP [T ARRET HHEERERICRD
EEZLND.

HEEEIZBWV T, S<EENMTE Y L AEERCTEENORARZLOTHDL EEZLND
N, ZOBENTE L U TOMREZ KK HEFFT2720121F, M1/ EORNZHERS - ME sS85 &
EBITHMTRIEN Z@ED TN ZENEETHDH. AWFFEIZBWTIE, BEEUFOHT 2 AW TEADK
NG U= DVER 2k T, B SN E Y, PEEEICNE S SNASHE RN T
WET DA, AEMNRENEE LTOEINIHORES (8 OFHMT), BWEEEERIT 2 B0k
71 (6 RIAMTHREE) , Z L CEBIRFOMNS A = DML ) MEP) #&ET 5 Z L NEBETHD. £
LT, ZNODERSOMER - [MEZXD & & HiZ, BESHEHRXICESEREL TN Z ENEE
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ThnH. ZiuE, B VoL BNLAREN 2 REFT 2 &0 D KIEITE F B 722V AL NS
T8 A2 EN K82 A7 OB E L 5252 & THD QRIE, 1998).

s 2V DN R B DLE, BOOREHEC —E &5 2 &<, Az b il
TEHEZAEAFERIZBN TR DIEE 2 FR L TWOITIE RV NhE W) 2 THD. TOFERITB
Th, MEICHEETE 25172 BRI L TARERIR D B ADIEICE 5 B EEd 5 Z &1d, H
PR ECIER DB DO—Bh L 72 2 5 TH A D

5. % @m

AWFZETIE, Tl o B EAEMEZ KRS 26T 2 FibGonlzT—2 2T, 5%
DE Gz 3 270 5 BUCEMERBEHET 5 Z 2 BN E L. BRORR, o7 e
NILTO LB THS.

1 BlclBE L 7 450 = —167. 559X 1+8. 088 X2+ 14. 669 X3+4411
X1 = 8DOFHMT (B, Xo =6 P THEE m), X3 = HRKFERUE (cmi,0)

i
BRI AR — Y IRBLE DR &3 T 7.
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