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The effects of interval walking training for 3 years on physical fitness and the indices of life-style
associated diseases in middle-aged and older men and women.

Aiko TANABE (Dept. of Sports Med. Sci., Shinshu Univ.Grad. Sch. of Med.)
Kazunobu OKAZAKI (Dept. of Sports Med. Sci., Shinshu Univ.Grad. Sch. of Med.)
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Hirokazu GENNO (Jukunen Tai-iku Daigaku Research Center)

Kenichi NEMOTO (Dept. of Health and Sports of Human Sci.,Matsumoto Uni.)
Hiroshi NOSE (Dept. of Sports Med. Sci., Shinshu Univ.Grad. Sch. of Med.)

Abstract

We examined whether high intensity interval walking training (HIWT) for 3
years prevented life-style associated diseases and a decline of physical fitness with
advanced aging more than that for 1 year. One hundred fifty four men and 353
women (~65 years old) participated in the program of HIWT starting April 2005 and
ending February 2008, to repeat 3-minute high-intensity walking at > 70% of peak
aerobic capacity for walking (WVOzpeax) followed by 3-minute low-intensity walking at
< 40%WVOzpear, at the target of >60 min of high-intensity walking per wk. Two
hundred seventy one of 507 participants accomplished the training regimen for 3 years.
We analyzed the results in 49 men and 90 women who received the tests every year to
examine the effects of HIWT on physical fitness and blood chemicals. The walking
days/ total training days decreased by 24% in men and by 16% in women after the 3vd
year compared with that after the 1st year (P<0.05). However, energy expenditure
monitored by tri-axial accelerometry during high intensity walking per day increased
by 19% in men and by 16% in women after the 3rd year compared with that after the 1st
year(P<0.05). WVOzpeak increased by 18% and systolic blood pressure decreased by 4%
after the 1st year and maintained the levels until the end of 3rd year both in men and
women (P<0.05). Next, we analyzed the effects of HIWT after dividing the
measurements into 3 groups; low (L), middle (M), and high (H), according to their
levels before training (trisection). We found that WVOzpeak in L increased by 13% for
men and by 7% for women in the 3t year compared with that for the 2nd year(P<0.01).
Similarly, HDL cholesterol concentration increased after the 3rd year compared with
that after the 1st year in L for men(P<0.05). Also, blood glucose in L for women
increased by 3% after the 3td year compared with that after the 2nd year(P<0.01).
Thus, HIWT for 3 years prevented deteriorated physical fitness and improved the
indices of life-style associated diseases with advancing age more than that for 1 year,
which was more marked in subjects with low levels of the measurements.
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vs #1#{E *:P<0.05,**:P<0.05, ***:P<0.05

-4 MBHERHR

RACMBERERREEZTRT. R L AT
o—LiX, ko LT, ERICERLEP
<0.05), TD#%, TDO L)L EHFEEL.[F
Bofmix, BB Lo L # (P<
0.05), ROLLDL 2 L AT 2 — L DBEMHED L
HTHRO LN (P<0.001).

HDL = v 25 u— LD MBITELE S, 2
FH, FHTHHMEICERTHERICLES
L7-(P<0.05).L BT, BBV, 1
FHEKKRLT 2 0,3 FETHMNER
W7 (P<0.001). £/, LHEICB W T HREER
DIEE % 588 72 (P<0.001).

MmpEfE D H BTk, &M CHHMEIC R
B, 2HEBTETLEREP<0.0L), B
TIREEST M BETEBLELELLR
Mol —F, L BTk, Bdic,3 FRHIC
MMEEENTHEEREMZED PL
0.01), #i2, LkMETIL,2 FH LD TY
HEZEMERD - (P<0.01).

5 P
F4  MERERR

5 & (n=49) X f&(n=90)
o 158 %8 a8 o 158 %8 %8
| imea | imsxs | 1oxs | isss | 184x2 | 1934 | 1ex4 | 1e5x5
Chtey (W] toa=t | wese | wrss | wess | mes1 | ziss | ao=4 | amxs
W| 21=a | oaxe | aexs | zexs | wr=4 | ks | asxs | amxs
O wxs Gy | oxig” | oaxs” | s1x2 | esxa” | exa | 74T
Coaay | M| s=s | wews | wmx7 | s=1 | me 2x0 | m=s | ss=xs
Wl tesxur | wsoxn | wsoxis | voxio [ ssx7 | waxio | mexs | wixs
V| s | s [ssaot [ ssao | sext | sexo” | sxom | w2
focar [ e o2 | ek | @t o = 1 wx2 | w2t [ wxr
w| =3 77=3 7+3 53 B2 892 w2 | @12
o exz | roswo™ [ amaam | vsxem | t08x2 [ nsxs | n2zxs | 43
oy (] 2mxe | vwrea | vmws | vmas | wwesr | ima | ws=s | e
w| ts0xa | t2xr | isixe | w7 | 04 | teoxe | 1s1=4 | is5xs”
L[ e 1002 | 1012 | 14T | ®E1 941 x1 | =1
o T weer | wer | s [ w0 [ wei | wer | wer
w| 129+4 | 10xe | 12axs | wxs | 13x2 | wsx2t | tsx2” | 102

BEBRRENE  (kecal/min)
E-N
| I
H
*
N
H
H

9 b

0 1 2

K3CHBHhoELERT. B O

D L B, BRID 1 ER THEML (P
0.01), Ak, # DfH & MeFr L 72,

3 0 1 2 3

vs FIHI{E*:P<0. 05, **:P<0.01, *¥%:P<0.001,

vs 14 H $:P<0.05,vs 24 H T T :P<0.01
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KEBRFEREOHEMARD S, M
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4. EE

SEOERTHLNTEEREZET LD D
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1) HEMBERET, BrEo B, &
WO 1 ERMT 5-20%EM L. B L BT
X2 FHUMLEMUET, 2 FH LR
LTH3FEETHEICHEML .

2) ‘milE - RARMEZ, B bbb H B
T, KO 1 FERICHEFIZETL, Uik
WIR T LT 2. —F, L BECidde LA
fE 1/ %R LTz,

3) MM T, Bxeb, 16 ® L T
BROIO 1 EFHTHEML, TR UBEZO L
NEMER L. S5, DL, MAEE & HIC L
HCTTI6C ERIFOEMETR LN, TLDIE

o LIRS 1 A

2HEELIED M LKL 7.

4) FEANIZONWTIE, BaEb ML L
HC, RO 1EMCREBEFEREN b
L— = Z R, 5-20%8 0 L 7=, —
FoH B OWTIE, KD B0 1 4
THREBIFEREN/SHEMLEZ. 2 LT, HIC
BEO L BV, 2FEF I3 E
Blioxbic#mL i,

HAhmEorzooE#H L —=27 0
BEWDOWTIHE, KEAR—YEFRDHE
B EHC LaniE V), A O R m ER R E R
D 60-70%D EE A fF D EE Z 30-60 4y [/
H,4 B/ BOEET,9-12 » AMERT S
EL20—30%DEA DB ENBE D EWME
EShTwnwg B0 —% KFETIE, ZIO
1 E OEARRN 25 4/0,4 B/BTH
ST ZTDRER, B L B M BT, Th
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EEE "OR#EESTLIET U AD
EN, Py RINWVEREED LI A —H
THDIOIHR, RIFFRITENZ, #H & &0
HIEBNFECER L ETHD. T
HIT ERAKRAAL MVEFIAT A LT, b
ShbX, VA0 L) REFERK IV
TH, VDO TH,AATH, HROD DFA
JmEDOOES ML —=2 F N ET
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— 5, A EIOWFRTIX, KEBIFERED
MBS E L RNIZRD1EE, TOHEN
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L BT 2 FHUEDEM LT .
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6kcal/min fFFIETHDH I LR BT 5.

FI3ITRLELIIZ, B HBEOMEBER
N, & H HOREHEMBAITLIEBICHEER
BT2RBOL. ZOFEMBE AN =X LER
7228, AT & W D EERRE N, & RER
WEZD/REIM L LW, T2bb, 5
O 1%, IRM @ 90-100% ST 4 BILL T DR 1HE
B TCLIAFV AN L= T %17 &
S NHEEINT 528, 6T% L F D JITIF S &,
HAL VL LAMBAAREMT L &%
WELCWE. EHEOBEAITELS, Z0D
RERBIZE WD &2 6, % R 1056
FLBAAREMLEbDOEEZONS.

—F, ko L ORI, 1 BT
BADEERENE R Thbb, A0
THE SR N E T, BB E O B D
TH, HmANEMNTHZ L EBEKT L. HE
BS, Nemoto & U, ABFZED L BEICH %S Y
LHBREERNZICS » AR OA v Z — )L
EHE ML —= T2 LR, BHER S,
WEJE B A5 7143 10-16% M3 5 2 & & W&
LTWD. AR TIE, ZOKMNO 1 E/HT
R UEBIN, A X =N R L —
SV TEORDHMEFIND Z ERHA LN
272 o 7=,

EEME - HRELE~DOHFEIZOVWT,
K5 T/ L7zXHIc, el E, &I fE &
HIC,HBETIE 1 FETREETL, 2 4F
HUBHRAICK T Lt 72, — %, L BETIX
el B L3 FHICEHBEICNEKRT 2
M %R L7-.Nemoto & 9 1%,5 » HE®
8000 #LL k/H,4 HELL/EOEEAHIT H
V== J e, A v H—= NS R —=
VIR, MECRIETHRELBE L. ED
AR, ST T, &m LT, AR ML E R
EHIZ 3mmHg (K TF L72DIZHN, 4 & —
NLHEHE N —= 7T, TN F N
10mmHg, S5mmHg &K F L 72. 5B DO #FE T, A
VE =NV E N == TR E DO HT
FL—=vZ X0 b MEDKTIRHENT
HHIEBFHERIN, DI, TAITME
DEWHEBRE TRHRICHIRNTH D Z LW

Lk ot

— 5, ENTH DN, MEDEWERE D
MENR EF L. 2 O KR ILH# T
RV, EB P L —= 2 S KDL
R#towm 1V, 2o, EHFEICL - T,
MEFAHOMR YV XLABY HF DY X L%
M, HHFOY X LEMEISEDLE Vo
FEFVIZ  ELEEDELEZLNLD
14)

KEAR—YEFSOEEHEEIC I
D AFRY w7 v Re—a0HERYE
& LT,T6> 150mg/dl, HDL = L X5 1 — /L
2B M <40mg/d1, &M < 50mg/dl, 22 g B i
FE>llomg E LTWD. ZOREZRELZ
TR =2 EFROE N ERELEE
NTWHEDOT, ZOEEEZZOEE, KR
DOFRRICETEDEZEEAE Y "L LA
OB, RADER LWL CTH DL, UL
O LHETH, BETIZIFEF&HMAIZA-T
WA, —J5,T6c BLOmMEMO H B, 5L«
L EEEICHANFE D 2.

AVE—=NALFEHE L= T DN
DREBE~DOHFEEHRTHDE,T6 BRI
MAEEO HHETIHETERIE R L0
EF@EAICE T E T N TE RN
ST, —F,FINDE VL, PEELELFRIC S
yABOA v Z—NLHEHE N L —= T %
TV, ZOME 5 RIS LRI, B 216
G, M 49T B & 3BT TR L. &
DFER, PL—= JBRAATOE D & o
TR B W T, MAEME T, B 10mg/dl, &
P 7 mg/dl, TG X, B 4 33mg/dl, % M
18mg/dl PHEREKTZHELTNS. 4
|, FERETZ2RO 2o wHEIT, 21
BENDRV EICEBRE ORI Dol
HEEBEZXLNT.

—75,16 B L MHEED L BETIE, i
WCEIIM L7, OB B OFEMIT AR, @
ELrRE A 22— LHELEIL—=0 7
Rk AR H#F L LomE WY A Y
ALDEFBFDRB I ol b LA
b\H).
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MEgic X2 EkmBAERRERT, ME L
HOBIEHRICOVWTERTDHE, KT
AT LD, Fleg b 2L, & bOET BN &
LEWVOIX 20 A TZE DK, 10 Mk
5L 5—10%THORNDPNETFTTDZ L
ERELTCND. ZOERIDOETIX, EAN
ICILEB AR DD TR LA
W20, 20N E o T5HLW0
STMEED A T = X LI Ko T, fEMHEMN
BoarweEns Y. =7, Franklin 5
VUNEFIB B X, KAEMER 20 L
10 BN+ 5 Z &2 5mmHg FREHINT 5
ZltEHELTWD. —J, AR T, A
VE—RALEHE L= I Lo T, B
WO 1— 2F TRRBEEIED 5%
L,U#%, ZOL NV EHFELEZ. 612, K
EELERID 1 £ T, 5% (TmmHg) KT L,
U#BEDO L)L EMREE L. DL EORE R,
A B —N)VEHE N —= 2 T ORI,
MEEICFE SRR T, fLE ER EZFHIET 5
DIZHENTHDI L ERBELTND.

RIS G & LI tBREIZCOVWTEET
iE, REBRIFIEREOHMEIL, 1| £HT
BEUZEITEM 5.1%11.4 kcal/ min, &
P 4.3%=1.5 kcal/ min TH YV, 3 ke
L7=#&1%, B 5.2£0.2 kcal/ min, &1k
4.5%0.1 kcal/ min TH Y, Bk L bkt
M THEE2BRORMhoT-. £, Kak
FEREDO 1 FEOMHEIX, 2 FHEETICER
S L7-FIEEM 5.220.1 kcal/ min, &k
4.5%0.1 kecal/ min TH Y ,3 FERAkF L
7-FIZ B M 5.240.2 kcal/ min, ¥ 4.5
+0.1 kcal/ min TH VY, Bk L bl
THEZEZZ2#R Do . L EDORERE
5,3 FEMMEHE LI-ENRFIC, AR E
MofebiF TR, 56, TR L 2o
FHBREX, Z2MEEEOREZ KL T
WimEtEZ2 5.

FENLORESHEHIZOVWT, KD 1
FERZ, BE, BRof, BE L FikR%
BATEBELEWE V- - E ANBE LTS E
RERELSTWS. 27,2 FEHUKICE

SEVPBEBZICEAD LZEBHIE, B0 A
X 2O E Uil < D A TR R HERr
L&D ETHHEEERMEOEANHELGN
BiTLznbEBExHN5.
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T hEMERELCEBWLF 2 Eii L 2
$,8000 #%LLE/H,4 BUE/#E, v+ —%
VIR TCEREIL, &R0 68%TH o
. ZOMAEDOEBRAEITITODA TV RN
M, A5 E,3 FEROMEE D 54% L,5 » A
OBHE T+ —F L VHELREANR RN
oo e, KFRD A > X — )L b
V== T, R EEROEVEET
HolmEtEZD.

FOHMAZ, A VY —N"LVES ML —=
VI BESITNL = 7 LB LT,
RORTEMERZIFINTNWDEDLE
Abnd. Thbb, 1) BAOEKEAICAED
b —=v I HFETHDLE,2) A
ANDBARAAL NZEBINTT—& L, ¥
—NICEREIN KB DB & ik L7z, B
FHFRICE S EFHRERZTOND
L, 3) THRALO AT & v ) Hsi S %
FLICEMEELPAMBOBELS S X2 5
CLEEMULCAER MHMERNFLEL, B
DOWREEBHE LTCEZELEZZE, THD O,

k,3 MDA % —)LiESH ML —
=IO OME I kD AEEEERE
EOEN, KHDOBKRTEIE L. £72, K
e, Kl fE, X 16 2% ET 2P ELRD
¥

E i
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Rethinking The Lifetime Sports
From ‘the Problem of Sports’ to ‘the Problem of Life’

Masaharu HASHIMOTO (Shinshu University, Faculty of Education)
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PREHR) ZEDBORBREE LTMEST BTy
5. EHITIE, 2008587 A ICARZES DM LIZ/AR
VURVY L (S %OREREOERE L HEE R
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—Y OgEEER L, 29 Lz EFEOEE] I
FPEMESR D T ENEEROTIIARVD. ZD
T2 DICATETHL, #HERF0enTh EEDOFEE)
WRMEEH T eEZOREE LTCELINT 2T
e RET 4 — R L RBEOHESFERET D
LWV, WEENTFEINRIEEEZB RS L E
WUTC, AEAR—YZRZD-OORELFS
L CHTZW. fEfw A BB LTnzE, [AR—Y
ZOS D »o TEFEEZD S HME) ~L 8]
JEEAMAZ I D Z 8 TN, AEAR—YER X
RBETODE—HLERDLTHAD.

1. IXEzEHCHHEE ~ TEEFZH DM
]

AR TIREICERICE 2 ULFEEZ Y LIF 5
DR, KRO—EOIULMFEIZB W\ TiEamT N &
ZED—OZIE, VHTFREAINLT 2T - R
AT 4 =R OxtEBEL T, EEOEE] IZM

G I TOOULEGR AL S D &) ik
BH5. Ly, VA —FO[HV =¥ XA4]
(A —F, 1986]%°, EIEESILIROBIAMEIC A X
EAN[SUEEELIZ V74— R&v—H X,
1996] & W o 72 EER B E 2 72 9 2T, UL ORER
HIFZE 2 VNI 22> T DN E W) BBET
b, WEO TBEARZ2EA TR (AL, 2001 :
206] R DERITEECTH A 5. 3Tl T,
U H DRYRO RN E 2 DRI A ERR L
NF 2T« ART 4 — AL OBREMRT 51t
HBHED BTV S [Denzin, 1992 28], %7z,
HFHDAR—=IHEZFHETTAT v« T4
Vb, BEHOMEERREINVT 2T AL
T4 —REEHRETHT o —F AL & T,
TRBOEZ - BLNRAR—YDEE THL Y EIFT
W3 TERRNL—IL ] 12OV T LT3 [Wilson
& White, 2001]. L L, A#FZETIE, WHOH
BOFRMEEZEDS LV, EEORERL L O
DD, FHRIC KD —HEO LI E R
I E D ENL TN T ERTEZOMITHON

THEHR L TH.

BEFII< AT 4T EAR—=YE D HREE> 1T
Bz b bl TENEAR, 2002], A7 47
W d BN AT 4 7 AR—VHFEORREE FiIC
LT7 4=V NG E, ZhbOMFERENHEE
LCEFREDR, NOEDEL LORNTE S L
BEBSWTWBDONERAD ET5 L&, WHEOM
IR & 2RWie 5 L D IR U T E 72 feg,
HANF 2T« AET 4 —RAD AT 4 THFEICE
WX, ZOEE, AT 4T DYVAT LS
D EFeNnET 7 X MTTRRL, BEDAT 4
T T IANEDLS DA T 4 T ADRBRIZHR
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— DWW DO)EHEH L TE 7z [Morley, 1988:Ang,
1985 728]. ZNHIZHOWTIE, FOREKTH
%E—1L—[2000]°F 5L [2000:60-85] A3 HEHH % J5
ZoTCWADT, I I T, bREIIC
BOWTHZOXE I RAL LT, AT 1 TH%
H - FHEROAENH 5 [2001a, 2001b]. FTERIE,
HRASKOPHEZERATHRIEL T DV, £l
WOWTHHLTH Bl 2 A, FEHETN
HikE LBz, F—F 4 = ADOMEFRERIZ I
Th, [Fra Ao REfHETND LWV
5 [BTER, 2001a : 157].
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TIEWRWEA D F, AT 4= REL
THELONDEA AR, BxOEDL LORNTER
TAHREEICEHDMEA, WRARMLEIZE D
LTWDONE N2 bE, AT 4T5H<5
R & OBMRIZIZH F W EEB DI TRV E
ICHEY., ZLZ AT A THRSDVNEAT
4 T AR—YIRFENFEEEL LD [z o <
LRRE) &, BEL LM TERL, L THL
EREESND [EEEDSHEE] L, Lok
FRBERICHDHDIEAI . ) LIzEFRE S
N AR T 4 Tk, UTFOLVE2—%E LT
Waf L THE.
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[EnbEEIC [SUbEE] 2 MtEv 27 4]
DR L U THREFFRINCHERET 2 ) [F R, ibid]
DOTHRW. Thbb, [Fra g, b0
RRC 7 0 — VIR DB AR LTI OFEER &
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A b EHL DEBAMEIC S BERAbE bhzir
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—R—=RF Y —, X¥ ST L OEEHR A —
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ERT2b0 & LT, HIEMEROY T I x
—EHEHTZ LIRS L WD EAESIT AR
5.

T, EY T AT v —ERERNRICT DO
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