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Effects of Resistance Training on the Enhancement
of the Vital Function of Older Adults Living in Snowy Regions

Isao MORITA
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LBl 5572, EEIRROMINLTH F 5 (E LT IRES, 1996), Fick->T
L7226 3N HRAMO—DICREIEEI T 5N 5, BREEEDL, BETHFEETITODNEZ
LT 2 THEZERE A E < (Ainsworth et al,, 2000), TESERER DT B &1 70 5 71 5638 % 11
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TBEREI AT L - TE, ERAOEFEEEFICRET 22 EBIRIN5,

BREICBE S 2K0150 7% T 7 e —F 1L, BREVEZEREOIIRAGBREERE N O TG EAT R Fa i B
L ToOEEIRENER P HIE L72#E»NTI A X TH ) (Sheldahal et al., 1992: Smolan-
der et al., 1995), HHB LU 7 —I2EH L 2#E 3L % v, TS50 L Tlx, &
BN L BBEIEDGNB LKL XL D@ENC L By a~ VT > K EES, $Hhay
OARITTHERE & DRAR %2 A 5 » 12 L 7228 M (1992) s, Rkl L N EEO fiitBh & %
FREDBLE D 55T L, WA DIHENRIZZED W & 2 =0l 6 (2004) DS A L5, —T,
FRH 5 (2002 a) 1, BFRFEOMERRT & MME T — B X OB & DBICH E 2 HBE
AENTZZ EDL, BB T —%2Ed 5 2 LD REEE) % e, R A HEE 2 BN S ¢
L2 EERBEL TS, S5ICHMS (2005) 13, ALHEESHO B OBRE IR IO T,
ERIBLUPY a ~INVRETHBEIN LG T —DHIERR, STEEHIC BT 5 EnE oL
o T, WY —B X UORAMZ EDERN D BEE L REEK TH D Z & 2i5HL T b,

BATRH I b v —=> 7 X @B OEEEIEO M EICB L T3, Fak% < OWFERRY
FEWMENT DB, ZDIIEA EDHAT, BIFERET), BEEAREZ & OHISIE % b 70 v SRS
EGE L72d D (Skelton et al., 1995; Izquirdo et al., 2004; Seynnes et al., 2004) T 1,
ERBOEE CRIEI N L EGERICER LRI E LD THL N, 52, ZNbick
LNBHN My —=> 7 ERiTkE, —EDMFRICBT AR e — 2wz DTH
b7, EEEHE VT 2HmDOLWEICE > TUIEBENDH Y, WitFr &N TEAL TW
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WGP L 72 B R EICRL T A 200N 2H5 2 2 HGE L 72,
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B L O erEE iy 28 %4 (female training group - FT, “FH4FEHE 64.1+14.8 %) »ZML 72,
F72, MT BIUFT BT 2MERROIKZIT) 7 0—72 L C, bL—=>7HHHic
Wl B 2 4Thcvay bu— Uit L ¢, BEE##E 21 4 (male control group : MC,
65.2+5.7 %, mean*=SD) B & U 21 D4 &l e (female control group : FC, 66.2+5.1 %)
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Table 1. Characteristics of the subject in baseline.

Males Females
Control Training Control Training
Height (cm) 166.8£5.3 167.0£5.9 153.2t54 153.1£5.3
Weight (kg) 64.2+7.8 64.5+9.0 54.8+5.2 55.0+5.7

Data are presented as mean (SD).

WEML 72, BiE4 B, HBEOKRT 2 HEMICEBL T, SN TR ZZH T L —
=2 T RERT DD TTH - 72,
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DHENPEF LV, FL Y a~NVAMCHET 52 L OREES SRIMEME* 1ET 52 2 DR
X E L FEROIHEL LD UL, 72, 20287 3 —< 2 ZADMEICFHETE T 7 4 —
Foxw 7 CELHEEHEZ, WREPFSORAEL THCVLZ &L, B8 T > o4
(#E 30 c X 48 25 cm - WH RS o2 AN L DT, Eai3 BMEH 5 kg, WA 4 kg &
L7z, Ya~L OFRIFER1.5kg, MDERX 7T6cm, F%H-H 7V — FHOMEFEIZH 1344
cm? (X 24 #18) ThHo 7,

BHEDAMZ 5kg & L2BRIZ, DITOM) Ths, 1) a~EfE s aR) > 7HED
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b/ T > KROA, Bl A 4.5kg E|EL T3 Z &, (2) Miiller & Karrasch
(1956) (F, & 1.5-1.8kg/FNDL 3 ~ILEHW72HE, KLMEBDE X7 5 —=> 2ND1E
Lz a~VAMIZ kg WO RREMETCE), ZOBBELT, a3y TEEIFHV
Y, DPISATREEDEF) X I ANLENELER L TITZ 5 72030 <, & 3 ~V AT
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DG A DDA LB LEILEBIC Y & B 2 OEENERIMET T2 EHE L Tnwb T
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B2 N x, FEiREE 10 BRAREE L, ®I125H 2543 O0OREN D 2122 +y MH
LU REEEZHEHESTIEICF Ly P LTI EbEWI E 2R, 2, 2NHDH
PR L TTaFa—T7BLUOFr~LEHWE L —=2 7R ERIL 72, FERROETR
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HBlood pressure
measurment and
physical check
-10min.

Warm-down
-10min.

[ I1Warm-up
B Recrea-tional 5min.
game
~10min. B Stretching
-5min.

Resistance TlWalking
training -15min.
-30min.

Fig. 1 A example of the allotment of times for the training program.

D. #fEtHnig

FLr—=27HificBIT 5 v —=v 7 ar b v EOEK D IX, Repeated
measures ANOVA IC L 550802 AT- 72, ZDBE, AREMESED L&D P u—
NEEE P L —= 7T BT 5480 i 13 unpaired t-test % i\, BN I IZ 12 paired
t-test # HHWTRE 21T - 72, FUEHE M B & K2 OBMNEROBEM: 2 Metd 5 72012,
Pearson OREEAABIRE (r) Z5M L72. £72, a0 XU —2HIWELRE L, Do
EHH % 3K L ¥ 2 EEROT 24T - 72, AR TIE, $TNTOBEIC B THEHENE
BKHE % fEIREE 5 Ykl & L 72,

m. # %

A. BESHREHOBIERR

BrEEERED P v —=> ZHiRIC BT 5 R, MC T166.8+5.3cm A 5 166.9+4.9
cm, MT T167.0£5.9cm %5 167.1+5.7cm &3 & A EEAD e dr - 72, 724KEH L MC T
64.316.9kg 25 64.4£9.2kg, MT T64.0+9.1kg 25 63.8£9.1kg &3 & A &3 %
<, RERB L ORMRIC BT 2 A B LA b Nk dr - 72,

#7, BRE ST —, 6 SEBATB L 'Y 3 T —o) b L— = TS BT A% &
21RL 72, B, W7 N—7DF v —=2 7RI TIIEA A LNT, 12IFFEL L
D UfEEIRLTZ, 3w —IF, MT THOAHHE (p<0.05) %EGEA A 51, MC Tidid
EAEBAD A LN - T2 WM ST —fitil:, MT DA THE (p<0.01) s A4 5
N, MC TIHEASAT L 72, [BkIC, 6 20T TY MT DA THE (p<0.01) Zihnh
AT MC TiRII L A Y BbD A LNk 5 72,

B. RESHERDAERR

LR ERD v —=> JHiIRIC BT 5 H&lE, FCCT153.1£7.1cm % 153.3£6.9,
FT T153.1+5.3cm #* 5 153.2+5.1 LI & A E&A e - 72, F724KEHIZDWTH FC T
55.3£7.0kg % 5 55.4%+5.8 kg, FT T55.0£5.75 5 55.1£5.72kg & 13 & A &&4LIT %
<, BB L OHIMRIC B 2 BB LA 5Nk dr - 72,
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Table 2. Functional variables in males.

Males
Control group (n=21) Training group (n=23)

Grip strength (kg) pre 39.7t6.5 39.5£6.2

post 39.8+6.2 38.84+6.5
Shovel power test (m) pre 6.4%1.7 6.5£0.8

post 6.5*t1.4 6.7£1.0 *
Leg power (w) pre 1053.2£227.8 1040.8+347.5

post 1016.0£227.8 1207.6 £240.0 o
6-min walk (m) pre 643.94+46.6 625.2+4.7

post 645.9+40.8 653.8+54.1 ok

Data are presented as mean=+SD.

*p<0.05, **p<0.01

Table 3. Functional variables in female.

Females

Control group (n=21)

Training group (n=28)

Grip strength (kg) pre 25.1£4.3 25.2+4.1

post 247139 24.3£3.6
Shovel power test (m) pre 45*1.1 45%0.7

post 4.4+0.9 4.7+0.7 *
Leg power (w) pre 576.31+116.0 627.3+132.0

post 569.4+144.1 743.5+51.6 E
6-min walk (m) pre 581.6+74.7 625.6+50.8

post 579.1£77.6 618.655.6 o

Data are presented as mean+SD.

B, R 7 —,

*p<0.05, **p<0.01

6 FHBATE LY a WV —D P L —= > TRICEIT A EEZ K3

IR 72, $BHIE, W7 N—7D v —=> 7HETII LA EZSALNFTIRTIFEL L) &

xR L7z, ¥ 3~ xT7—3, FT THE (p<0.05) ZINHs A 5 725, FC T3 T
L7z. B s7 —3 FT DA THE (p<0.01) Z8masA 51, FC TIHEASAET L 72,
6 A TEIAT Tl 7 NV — 71 B BT A S N o - 72,

C. L anNg— ¥t BiREEEDRR

AHFFETHEM L 72 > 3 <)L 8T — L Mo HREERE & o BN 2 AHBIATS 2 SRET L7z & 2
5, MT 2B 2R 7 —d b L —=> ZRIDfEH r=0.739 (p<0.01), Fr—=>7%%
Tl r=0.696 (p<0.01) & ZNFNHEELHE»rA LN, /2, FLv—=2T7HIDEN r=
0.582, p<0.01) 3 kX6 M#AT (r=0.454, p<0.05) & DRICHE LA A SN, FEE
12, F—=> 7% TLIES (r=0.484, p<0.05) I &6 M¥AT (r=0.547, p<0.01)
EOMICHE LMD A LN (Fd), —T, MCIZBW Ty 3 )L 37— LR, <7 — &
OB, P —=>7Hi2r=0.778 (p<0.01), P —=>27%IcBWT3 r=0.830 (p<
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0.01) tWINLABELHE»GALNZ, BENEDOHIZL FL—=C THIZTENEFILr=
0.573 (p<0.01) BL U r=0.670 (p<0.01) & HELMEAD A LN, LoL, 64HHATE
DMICIF bV —=> JORIB THBELHEIZA SN T -7z (F5),

I EMERIC BT 5 FTICHh-> T, PLr—=27HiDESH (r=0.400, p<0.05) B L
R <7 — (r=0.469, p<0.05) &Dfc, FL—=> 7% TI3BEMRE 7 — (r=0.394,
p<0.05) &L DN DAGE LB A LTz (K6). —T, FC TlEs 3~ 37— & P
N7 — L DRD P L—=> 7R (r=0.639, p<0.01) BLUFL—=> 7% (r=0.722, p<
0.01) IcFNFNEEZELMHE»A LN, BHICOWTH L —=>7HiTr=0.403 (p<0.05),
Py —=27%Tr=0.463 (p<0.05) EHEAMBRELA LN (7)., Sb5i2, ¥ a3
oS —% HIgZsg r L, MR 7 —, 8], 64 Tl % i L CERBYR5HT
AT-728 25, MTIZBWTOABMHE T —I2B1F 5 v —=1 7/ (EHERE : 0.77,
p<0.01) B v —=> 7% (EHREGRE:0.72, p<0.01) ICFEEIREN, FLr—=

K4, MT 2B 32 3 NIRRT — ¥ BEEREDIER

by —=> 7 FLy—=>7%%

" T p T p

B <7 — | 23 | 0.739 | 0.001 | 0.696 | 0.001
BhH 23 | 0.582 | 0.005 | 0.484 | 0.022
6 53 [T 23 | 0.454 | 0.034 | 0.547 | 0.001

K5 MCIZHF 32 a3 ~NN/T7— HEEEEDHERE

b L —=> 7 PL—=>7%

" T P T P
Mg <7 — | 21 | 0.778 | 0.001 | 0.830 | 0.001
L=V 21 | 0.573 | 0.003 | 0.670 | 0.001
6 43 AT 21 | 0.209 | 0.316 | 0.363 | 0.116

ER6. FTIZHEFB aN/i)— ¥ BiFEEnHERS

b L—= 7] FLv—=>71%

" T p r p
JH R T — 28 0.469 0.012 0.394 0.038
L2y 28 0.400 0.035 0.245 0.208
6 ST 28 0.139 0.478 0.094 0.632

KI1. FCIloblI3L a~IL/AT7—r BFHEEDIERS

FL—=> 7R fr—=2 7%

" r p r p
T s 7 — 21 0.639 0.001 0.722 0.001
#7 21 0.403 0.041 0.463 0.046
6 2 AT 21 0.175 0.392 0.224 0.355
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> 7HN (p<0.01) BLU ML —=27% (p<0.05) TENFIUHE L BUFRELSR L 172,

V. & &

AN HIIL, MEKGERE T CEL TEMAICHTsaEZz L LBy —=
7h, BRERIEZIZLO ET 5 HEERRICE JIZTRIERIC O OWTKRET A2 L TH -2, Bl
FI2BIF 5 1RM (repetition maximum) DMIEIL, FEENZFET 2 EBEH»E < (Pollock
etal,1991), =>—> B L7 ) =72 M2k d v —=2 VBEREOUEIC LR
FREARFIOWE T3 G RE VLI TH 5, mimfbr clicER L T 3 Cildhiisk, s
ICHEINTWE L OHBOERD 20 D%4 THEERICR S L 72 SRR ORI 513, 4
BETEITVEEIEZL E0bNL, INETOHN P L —=> 712 & 3 &R Eoif
ZBICBWTUE, BT &R 6 DAL H A ) Kl & TR EEOBEESHET 2475 9 & T 23
AR, 1 7arDINTWEM S 72 L% L2 HET 53 558 (Clark, 1989) 7 &A%
FREN T B, AiFGED & - R FRBEO A TGS THRE S N5 A EERIcEH L 7258
VY (R

A. SHEEENEILE

SH2EOBHEAFGE LN —=2 710 k), MTIich-> TUIRNMUAD 3SEHD &
ABEERIC, FTI2h - Ty 3~ X7 —B L UHHRE AT —DOF B L WEL A LNz, —7,
PLr—=r 7% T\ MCBLUOFCIZH-> TITNTCHOHEHE THELES AL
N oz, TNEDRERIEAETH 270 77 AL RETHL0THY, HiC
T g NNRT —DBINCBI L T, FEIEGEHo B ATICE L D R, BAREHOBR &
Vo) Bl SRR EELYEEN TH B LB b,

FES (1999) (3, MFEGHICEL TEBEOH THRE L2 U TEMBL T3P HLL 2
EEE RS TOLEADENZ E 2L TWwd, RFETHW 7 v 77 202 & - THRERE
TOYHRETH DY a N NT—HWEL 22 EF, Fv—=> 7 L BT Z b L 2 DB,
ThbbERAHZENT 22 ico%), HEZMHL 2E®REOH I v —=2 7T
HoTORFRIZMLEEE, HVEMUNGEDOL LT v 7 HE LT s A%
HEERELIERTEE L L —=> 7 hikTh b &b,

A (1994) 13, H2ERZEFEL LT, REBEL2N§T52 & THERES NS AEHPENY 2 b
U 2K IO R E SITHEA S, HmiifA ) & HERr5a 4 2 2 & 1B A DTS 57 18)
AT BT, EHEA ML ZEDULTEIENTEDLEERHL TS, $72, > a~L%H
WA DOREEEIC X 205713, MERHICER T 2 e rgEIN TS (HE, 1992), 2
512, BRI & LT, IMEPEEBIAR LI & - T 726 SN2 TR T T 5 &
FELRT LD 2 EDIRMIN T2 L2 5 CRAE, 1984), ElE Sk 217 B
13, EERom A ERibl CHRABEZERIE S 2 EPEETH DL 2 5, AifFRTIL,
L4 FOBED LW EOBNFHGIZAT L L o 2hs, R 7T v FREHROMMEH B
FOFr~ ), TaFa—TIckbu—A Y TROEAD Y 3 NNWXT —DYGHEIT AL 5T
HEL L0 EHET 5, FHS (20022) 12, BIRFEEDY 3 X7 —ICR 2T EH IO
FEMEICOWTHEL Twb, F72, FHES (2002b) 3B TREAICHT L2 —> FL—=
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YZIZBWT, 1IRM & g WY —DFBELHBEN AL NEHIZT v P 7R S IT T
L%, AiklE, EIEO Y 2 NOUVREFICET 2048 TR BT P v —=> 7k s &
DFHMi ORI D HE & B b s,

Bl E 7 —oftil, FE S (1994) 12 & 2 AR 5 BRERHiiofiE & k4 2 &, By
2B 5 MC ORi#NES L O MT B P L —=> 7HiDftIZ average (868~1096 W) 5%
LB, P —=r 7RICAEELRINEZR L2 MT OfE (1207.6+£240.0 W) (3 1 BB Eoo
200d(1097~1325 W) IZ# 2L 2% R L 72, WHERIC B W T, FC ORIENEEB L U FT #
DV —=> ZRHDOMEIF good (868~1096 W) 12344 T 525, MLy —=> 7RIcHE LM%
RL72FT ofii (743.5+51.6 W) & 1 BB Fod very good (700 W~) 124§ 2% L,
WINRY P L= TERIBEC T BB oL ~LIcEL 2.

FH S (2002) 13, BTARFENDL 3~ 9T — X R, <7 —DRIRIC O T H S R
B U SME T o g T —OfEDET UEE W IT ERMBE ST — oL <, B
CHBLMBED A LN L2 T, EHEICBWTLmEDMICE WG H 5 2 &
AR GRE S, 2005) LTWd, 22 Ehb, BHHRE ST —13 3 VR EREN 2 HET
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Abstract

The purpose of this study was to elucidate the effects of a home-based resistance
exercise program for elderly people aimed at enhancing muscular power on physical
resources required for snow shoveling. Twenty three elderly males (65.6+=5 yrs) and 28
elderly females (64.1+5 yrs) performed resistance exercise program aimed at the increas-
ing strength of the major muscle group by own body weight, mainly of squats, sit ups and
push-ups. They trained the exercises twice a week for a period of 4 months. All subjects
performed the measurements of grip strength, leg extension power (LEP), 6-minutes walk
and shovel power test (SPT) before the start and after completion of the program.
Six-minute walking distance in the males of training group and LEP increased significantly
(p<0.01) in training group both in males and females. Throwing distance of SPT in-
creased significantly both in males and females (p<0.05). On the other hand no significant
change in functional variables was observed in the control subjects. In addition, signifi-
cant relationships were observed between SPT and LEP output in all groups. The results
of this study showed that the exercise program resulted in enhancement of power for
shoveling snow and leg extension power, suggesting that a home-based program would be
useful for reducing the physical burden of daily activities in elderly people living in snowy
regions as well as reducing inactivity.

Keywords: resistance training, shovel power test, leg extension power, 6-minutes walk



