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IMPROVEMENT OF HEALTH AND INCREASE IN THE DAILY NUMBER
OF PEDOMETER STEPS IN MIDDLE-AGED AND ELDERLY PEOPLE
DURING A HEALTH PROMOTION EXERCISE PROGRAM
WITH HIGH EXERCISE ADHERENCE

SEK" - AEHREET - MBS 77 - RIEERE™ - WIARZFEH - REFHEARS

Ryouta MATSUURA, Takuma ARIMITSU, Fusako SAKAKI, Yoshihiko ONUMA,
Takahiro YUNOKI and Tokuo YANO

Abstract

In this study improvement of health and increase in the daily number of pedometer steps in middle-aged and
elderly people during a health promotion exercise program with high exercise adherence were investigated. The
subjects included 21 men and 38 women aged from 55 to 70 years (mean age: 64.0 = 3.7 years, height: 158.7 +7.9
cm, weight: 59.2 = 9.4 kg, BMI: 23.5 + 2.7). The 43-week health promotion exercise program consisted of 17 sport
events, in which subjects communicated with each other, 2 or 3 times per month and 9 lectures on exercise and
health once every month, and the goal for number of pedometer steps was set at 10,000 per day. Additionally, to
enhance communication, a newsletter was regularly circulated during the health promotion exercise program. The
number of pedometer steps per day significantly increased during the health promotion exercise program period.
BMI and abdominal circumference were significantly decreased at 38 weeks after the start of the health promotion
exercise program compared to those at the start of the program. HDL cholesterol, blood glucose, systolic blood
pressure, and diastolic blood pressure significantly improved during the health promotion exercise program period.
Energy intake remained unchanged during the health promotion exercise program period. These results suggest that
the health promotion exercise program used in this study maintains high exercise adherence and increases the daily

number of pedometer steps in middle-aged and elderly people, resulting in improvement of health.
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AR ERCE L DRBOERAT L 25 &0
X<mbnTwa. Bz, NREIEOBRER (NIRRT
W) TR, EEME, SIEZSIEEITRTEENT
Y (Fujiokaetal 19877 , Matsuzawaetal 19922 ) , Zihb
BEGLIRBIIA ZRY v 7 v Fu—AbRIng. 2
FRY w7 Ra—AEfE%, v Fre—2A X (Reaven
19887 ) RFEMDEZE (Kaplan 1989 ) LRI CWVZbHD
T, B LR BRI D falREE % 30 5Ll LT b=
FNVIRIT T 77 —THDIEBHERIh TS

(Nakamura ctal. 20017 ) . ARSI R LF— R E TR LY
—IHBE ORI X > TA LS (Ravussin et al. 19887 ) 72,
AERY v 7 Fa—hETHT 301K, =RL¥—
BROIHEB L ORI — R OREREEREL 25,

IERD TS « 8 & AR B IEROBRL BT LRic
%, BEICEEEZ BT THAZITY, TOHALEE
X RIETHEERFTE L0, BIUREOTREEES
HIMEE 5 X9 @E T, 2OBMS RS8R
2H0O0h5. BENAHROBEELRSL L, NTATHEIL
TR B BEMIC AR D o TRV LD G
ZL RBH, BRI L TRy (b 2008”) . Zo
B E LT, Leonetal (1996%) IdH ¥ OHATEESEI D
L, SIATE LN FAREBIEI R Sz mfRetE 2287 C
W3, Lo, BANRIERMO T - &z, HED
HRESHELHINSE TN SR DAL SRS

 BERHDLEDNB.

(38)

BEICBIT A HNEERZ NS S L2 BRE L
HFROINE, BHEHZ L BB EORIED bR EIT> T
WA, L LS, B 2 BIOBRREFEIC 6 » AR
52 THEER BEEE CHMIE5 X 5 KBTI T,

ZRUSES. EZEC, AL D OfRCIIBEOSK
ENBCEELTCRLT, BEA»D 3 v AR OSHE
CHABRBERBR LR TR,

LD S, BHEEESEA~OBMEN H IR 555 E%
WInX, £OHNE RHRMKE S &5 720072380 &
LT, BEHEICRT DEBERRL BINE R Liand
LATZ BETFEE O L, YT EBR A OB
b HE LR TE BAEEN U, ABSETIE, Fieiids
& UTEYMAZEEZEEICBM U - Sl OEERIC
EIRL, FOBMNED HEITRT A EORIN L BREED
BEHRERETS.

P>~
1. ®&HE

ARFRICISIT BRIZFENT, HRHE S THRICERET S 55~
T0BOFBL 9% (Bt 214, &ME384, Fi: 64037
B, HE 11587£79 cm, {KH 59294 kg, BMI: 235+

BEEFHNESERIEELT, AFR) o7 Fu—A
& BEE U7 BETH B S bR o T 2 E S L I &
NTW% (Engel and Lindner 2006” , Bjergaas et al. 2008'% ) .
Twane et al'? 13, 730 ZDxEEIT1 B 10,000 0 BiE% 5
2T 2 EMORBEEE L5, BHBET 1 H 10,000
Bl PR CE AL 83 AICBE Rhon T L BREL
W3, ¥, HEESEOROCEEROLHICEBNTH,
HEGETE 52 2720 T 6 BEBICO TS ES I LT
25, 1R2EMBICIIEEEICEL R TZ ENRENTNS

(Schofield etal. 2005™ ) . ZEEHER LW HINAIL K- TH
BENBEEIS ETELLEILERLEETHE LSS

(Araiza etal. 2006™ , Swartzetal 2003' ) 23, ZHHDA
B 68 W LEL, TOMENRIFREGET 20 E 50
EH LM TR, Lad-T, REIRT B38E08m
% RIS B 57200, EHEIEER L & AT REEE D
EhElc Ly, BB 2EME ST EEY L I LB REDOS
ETHHLEEZ NS (Bjergaasetal. 20080 ) .

%< DREFHETITPN OV AEEEE EEEE) 13,

1 BEICEEIOHEE CHRERICBIT 280 b L—= 7058
M) (o=, HEREET NI —Z |2 X 5@ Y)
2175 0T, B MAEROEBFRE-OER Y, SESH
ACED HRTWD, iz, HEERTO b L—= T30 E
W2, EERRCHERIEERED b L—=r ZEBR LTS L0
LRETOND (BEFS 2004, [UAS 20079) . LaL
RIRG, ThHD ML—=V FRETIE R L—=r FENT
BT 5 BE COSMELIEMIES L 5 2R « BIERR
B2 BT ENFEIND. WX T, B 1 ATITIE
BRES NL—= T ORYEEEDB LY, EEICHOHE
WHCER D #Te L WD 1Y, BRENERNE T2 L
LFEiFicka>CLE 5 wlREE
2.7) ThY, JEE ST CEMINIBEHE (ST=7A
R—IKEF) ZBIMUEETHo=. BRNCHZRER, HiE
HHBIUHE, BEEEOT 07T ARER EIZONT,
FE72 B ONCSEIC THa B AT, BRO L CHiRd
POEEELS. AL, WBERERFREE R
L RS ORREHTERE L.
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RIS ERARBRICHEE L (& 1) . £z, HBIBELT
IEAAOERIER. &b, #EEE~0SNER+LD
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3) SHEDRE
R EHE MRS B INE 2 B I3 B2 S 5GT

~ (SUZUKEN, Lifecorder EX, 4R, HA) ZBAL, HK

B ORERTE CHEGHEER L TL b o CTHEEEFHI L
To. REBEEEOREND 2 BEOHWIZIAER EB Y OATE
E%oTH bV, TOVRMEEERAERAROSHEL L
Jz. Paffenbarger et al'” 1%, FIFTBHOT-0DIZ 1 WELY
2,000 keal DEFRAF—WEHREHER L COD. Zohbh, B
AA 21 TIEZ OWY72Y 2,000 keal DT RIVF—HEES 1
Y70 OBFEICHE L, 1 B 10,000 25037 HER 1L T
WA, ZO1H 1000025805 HEEL, TREES< YD)
OEBIEESE2006) (T 2006™ ) 5ATHIZ2 (Tudor-Locke
and Bassctt 2004"7 ) THHERIhTWA. Lo T, ARf
PRI HEEREEER T 1 B OSEED B 10,000 5L L,
TERRSEREAAE 3 W B AT 1 B 10,000 220 0 +—F 2 7 %l
B Thbotz. 3~21 WETOENESE 21 HEDHELE L,
22~38 WMOVHEE 38 WEOEE Lz, Ui —F%r 70l
BhEFRS S USEBIRAELIC B U CIRBs isRidfTh T, &
HEEHOBRHILE THREESECITEIE L Thbolk.

4 SR - BEOME

F&, KEBIUEEORIE:, EREENRAN, =
BatA D 21 BEZ LT 38 BEI T 7. FRIEIAHT 8
BRZiTo7-. BMIIZAE (ko) 28R (m) O_FTTHRTS
(kg/m?) Z & TRz, ERIXIESMCRIEL, 1B
2 EDRIEZST> THESHEE R,

5) #hE
a. M

RIS X OMEERBIIEIY, 5 LL L&k
FEENLDEET, LT U ER (A&D, UA-722, ]
R, BA) ZRWCHIRE L. RIEEREERaR, #E=E
BRlE S 21 B OONC 38 B & L, IRRAIEEEHm L=
BIZFT o7,
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ST, MIERREERT B OB LV SEERCERm AT 12 B
DINORELREEZ D X 5K L, ZEHIRIE G 8 RRTHEE
FOBRMEFT-e. MR EREOCEB IR L AT —
N (TC) , H44RER (TG) , HDL = L A5 u—/b (HDL) ,
¥ (Gluc) THY, ETOHWE) —Px—RIETRZ b
V— GhR) ER LT . gk 2 @ e,
HERE»D 2 BARLNC 39 BEIZIT-7208, FRICE
FTRICIHET E2heh, B=FNGOME, 21 88 0E, B
JOHEEBEDEE L.

c. 6 55T

6 SHESTORGE, SCBRIEEFHEBRIET 2 + (65
~T79 BRI CGERE 2000) WESWCERBLE. 72k,
EEHIT 6 4 ORERBER SN RKERFTRENEHRL, F
WAL ST, RIS RARy, B G 2118
H2bWONC 38 A & L, SifflliEs L OMERIEE: = Uiz
®BIAT oIz

6) FEHEE

BEHRATIIERESCERARE, BERA»L 21 HERBIV
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Br7 & (Basic4 for Windows, ZFHRFBERFAHIRES, B,
BAR) Lo THITL, AR 1 B OFRTXR
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OB TRV —RIRREENA 2 0 E, 2 RBEBLTV39
AEREBMECT 41— R w7 L, FOMECESOTERR
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3. HEtmE

R LR EZE (SD) CRLUE. 2EEEIER
i ARMOESRIL, KEREO—TEES ST E AT
RELE. ZTORET F BARERRONZSE,
Tukey-Kramer’s post-hoc 7 A b THEEIT Tz, #atiAEK
T %R (P<0.05) & Uiz,

I
1. BEEE~OHEF ‘

BABICDES S =7 ARV KEOHFRIL, EE)
¥, B, AOHEEEDT82T104% Tholz. 28,
B E TERTE RN THIIN R TE,

A

2. BMl, EFS LU 1 HOFSSHEDEL

fEEEEo 21 BERBI O 38 BED BMILiE, Fh¥h
229%26 B LTU23.1+225 TH Y, BEEEFAFOM (23.5
27 SHARTAHRCES LN (K1) . Bk, B
HEE 2138 BB L ON38 I B DIEFENL, FFH 83.5162 cm
BIU81.8E7.1 om TH Y, HEEEEHEERIARFOME (868467
cm) LV LEERBLERLCWEZ @D . £k, 1 A
SERP BB TR R AR (8,7573,155 H/day) KV b
213 B (10,326=£3,266 #5/day) 72 TN 38 B E (9,682+3.405
Hiday) OFFICBWTHEIZEML N (K1) .

BMI

e ] 2188 3BBA

=

HB (cm)

BEMBF 2188 BEB

(@]

14000 = 1 1

1BOTEHRE (stepsiday)
H
]

Lo g 2188 388E

B RERSCERmEy, BEERN 2188, BLUEERNBARICEITS
BMI (A) , BB (B) , B&UV 1 HOFESHE (C) . T:P<005
vs. BEERRAE

3. FhEEEEDZEL
1) An§EEAM A & SRaREA i
RO 21 F B B L0 38 B oIERILER, Fh

1409+ 188 mmHg F X TX 147.1£23.0mmHg TH Y, 21
¥ B OEV RS OME (14931208 mmHg) & B
TAERIEY LW (2) . BEEEO21 BERBIT3S
T B OIERHIUENL, i 86419.8 mmHg 3L T 854
+109 mmHg TH Y , BEFEBEBRLAR O (89.72210.5 mmHg)
LHARTHRIOED LTV E2) .

®2 BRACERULE, BERHR21EB8, BRUKERRBEBCEITS

EARRIER
BRI 2188 38RAH

BRI (mmHg)  149.3 (20.8) 1409 (18.8)* 147.1(23.0)
HEMME (mmHg) 897 (105)  864(98) 854 (10.9)
TC (mgidL) 205.3(30.5) 204.8(26.7) 207.6(29.3)
TG (mg/dL) 97.6(40.9) 101.8(485)  92.0(36.3)
HDL (mgfdi) 60.7 (136) 651 (13.8) 651 (14.3)*
Gluc (mg/dL) 102.7 (24.2)  97.6(18.8)  97.1(15.4)
ERBIFT (m) 577.9(417) 628.9 (37.7)* 627.7 (4.5

FFITEHE BEER)

* P < 0.05 vs. B=BAAEE
2) mELEFBREIRE

TCk L UTG DELITIIRER DR B2 RITR e

Mot (& 2) . BREEEEO 21 E BRI 388 E o HDL 1,
FNEI 6512138 mg/dL B3 LT 65.1£14.3 mg/dL TH Y,
T RREERRARE DI (60.7£13.6 mg/dL) & B S THEITHER
LTWe (R2) . ¥, BREEED 21 BEBIC 38 #EA
® Gluc i, ZHF1 97.6+18.8 mg/dL 35 X 1897.1£ 154 mg/dL.
THY, 38 B OEITERBERAEFOME (10274242
mg/dL) LHARTHBRD LTV K2) .

3) 6 HREHTEEE
feeEE o 21 WEB X UN38 BB D 6 SRR TIERNL,
FNRFN6289137.TmBLUGR77E4M45m ThH Y, HEEH
EBAARFOME (57791417 m) LHATHBEITHERLTWE -
F*2) .

4 TRLX—ERE0EL

R DT /L X — BRI 1,796 340 keal T
Hoto. BEHER 21 HAEB I8 EE O RNF—EEE
1%, FNFN 17323315 keal B L TF1,758£437 keal TH Y,
B & O U CRERB LI R oo (K
2) .

2500 '—]

2000
1500 —
1600 —

500 =

1BHYDTANLEENRE
(kcal/day)

0 -t

B 2188 38BE
H2 {REXCERAE, NG 218, LU 8EABICHITS
1 BHi=YOIRIILF—ERE.
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ARFFEOTREANE, 1) 3B 10 - AR v
B EWEEEE Thoil b b b, BinEodh:
b 14OBEELHTZ L2, F90%E W) BV HERE
B TE 22 L, 2) RBEIISRICHBEORERIM
Rbh, 18 10,000 %5 & 5 BEEE BRAEOBITITER
T&ERT L, 3) REICRT2BEMMIE, AFRY >
7y Fo—AICBE LREE R ICE BEREEN R ohi
i, TH5.

AR CHE E LSRN, 3 » AoHMz2HAL
TVWAREATRFZE (riln 2008", BEFS 2004 ) LV bR
HHEObDOThHoTz. BEL Y X106 4+ 144 (98.1%)
DFEEAZWELTCWER, AL 3 » A OREHEREEZRHL
TS ? T, 304H 84 (26.7%) DIHIFEER 50 %eRids
TUBEZOWTRETh 2. 3 7 A XV RWEIR O
BEERTHDE, 24 r A OREREEL I L7 Sugiura et
al® TIX484H 124 (25.0%) PSP OB L, 36EED
- A%EA4T o 7= Schneider et al?® TlZ, 56471384 (67.9%)
PIMNKET £ CHEG RIS LT IR E e o7z, Gl
B DK 50 %eh BB 6 # A B CERIZ TR LV o
4% (Dishman 1994 , Resnick and Spellbring 2000® ) 3% 5
T ELEBIIAND &, ARSI LTz 59 44 THMEEH
BEFEEL, HERIMNIN%E WV I EVEERETEL- &
WO R, AR CHERE LIRSS SINE I LR
BRI BT ARVERE ST 2 52 T LB EWRT S, Th
1%, BINERLSZR Liedt biEE % B R38R CiTo =2
LIZEoTC, AL aIa=s—Ta el DI LBRIND
B 2020, ST 5@ A7 L
TR S L,

AFFFROBIEL 1 B OPBEEFRITIERSE, #E
BAkA 21 I BITIX 10,3263,266 #3/day, 38 # BiclX 9,682+
3,405 Hday &, BETRELEZ 1 H 10,000 2525 BEHE
FIREER LTV, L LA s, 38 EEICBITS 1 HD
FHEEIIEE T 10,000 HRTIBELTWLRY. ZOFREL
T, 2~38FEEWHIHMICIX 12 AL 1 ABREEN Q=D
ERBT NG, AR EEINIEED 12 A & 1 BiC
IIHHEBERH D, ZOMRE L THESCHmEOBRSE S
5. FOlY, ML TUF—F 7 E2EMTHZ Li3Ze
LREEAFES . Chan etal® 2, 10 cm OFES H 7= Y FH 360
Hiday DBEPEDWIBROLND Z L EHER LTS, A
FTHHEZSOREITGEEL TN 2NL OO, 10 cm OFEEN
bolo iU, 38 HBIZBITS 1 BOSEENX 1 B 10,000

BORBEER LI L LREOEKERE TS LELLND.

IHFEDTREHIRT 4 7 AR (12 A~3 A) 0T
EANCHACIRRGE (GRE 20047 ) Tk, AR LSHE
13#9 6,500 H¥/day ETULAMEMESNTEL S, ABRITKT
DRERBEILAEITBIT 2 BEEDEIMIKRE A ThH-
TR EBEETE D, Fi, 6 SHBMTOMBMTEBESAEIC

BWRLTWEZ &b, BEEEICL>THEbINEHE
R AHEEOHIME, HANOR ELFALAOBEEN S
STEAEEELE 2 BB,

ARG TRVZEREEERIE, 1 B OSBEORIMI AN
FKEBIUBMI ZAEITBD &8, AFRY 7 Fa—
LA 2 BEOERETH D REH, IUE, LA EICED,
HDL-C % B EITHRSHTn. Zhid, A5 cRv R
R S5~T0 RO BROBEEEZREL, £ L > TERE
FET DA FM~FEERNEL, AFRY v 7 v Fr—
LADFHCEMR U L 2R LTWD, A0 E#=T
IIRAETEE L L2, BINE DR — R
HEOEBE % eholz. ZOILiX, BIMEOSEED
WIREROBEERB I UA R v 7 v Fa—AD T
RN DoTZ L EERTELOTHS.

AT CERA Uiz el b e Sti@EE=Izs ML
- S OEEEIIIFFICEL, BEOSEEOEME &
REOHENbIZbEN. BEEE~BMLU V55X
BIE OEENTH T A SRS oo T L AHERI S
B, HEEEEMET L2 0% LESESHEST I b8
PEnB. Lo T, AHROBHEE~DBIENS%
EDX 5 RARERLE S T ONERET D2 L BR5HBOHR
ETHhD. AT, AR THEE L EREEICRBT 8
FERBVVEEFE R LB ETANCI ST 5 2 L5,
SHOBRBEDH Y HEHERTH L TEETHD L b
2.

Gt
AR LT BICHTD, TV WEREREA
oEAEEAR—Y MHABURERAL, 3B LUALIRTTRIRA
£z, ZoREBED LTELEULER L LT3, 22k,
ARFENE, AHRERFEREEE F s b Ot E
ZFTEBEINEZLOTHB.
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