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The effects of a correspondence-mediated intervention
for improving adherence to unsupervised walking:

— Application of Comfortable Self-Established Pace and
the Spiral Model for Exercise Adherence —

Masahiko Murakami, Kimio Hashimoto, Jun-ichi Nishida,
Wakaki Uchida and Kiso Murakami

Abstract

The purpose of this study was to investigate the effectiveness of a correspondence-mediated intervention
program designed to improve adherence to unsupervised exercise. One hundred and thirty-one adults partici-
pated in a voluntary, three months walking program. Participants were randomly classified into three
groups: Experimental group A (n=33), experimental group B (n=37), and control group (n=61). In order to
support adherence, different information were sent to participants once a week using either FAX or E-mail.
For experimental group A, both information about the physiological benefits of exercise and behavioral
change methods/models, Comfortable Self-Established Pace Walking (Hashimoto et al., 1993; Hashimoto,
1998; 2000) and the spiral model for exercise adherence (Hashimoto, 1998), were sent. For experimental group
B, only information about the benefits of exercise was sent. No information was sent to the control group.
Participants were also asked if they were habitual or non-habitual exercisers so that adherence could be com-
pared among less frequent and more frequent exercisers. Walking adherence was measured at the end of the
program and five months post-program (follow-up). To analyze the data, 2 X 3 (exercise habits X treat-
ment) ANOV As were performed. Results showed that there was a significant exercise habits X treatment in-
teraction at the end of program. For participants who did not perform habitual exercise, there was a
significant difference among the three treatment groups, with experimental group A displaying the highest
rate of exercise adherence (Group A: 100%; Group B: 84.6%; Control group, 76.5%, respectively). At five
months post-program, however, there was no significant difference in exercise adherence rate among the
three treatment conditions. Though the effects do not appear long-lasting, it appears that correspondence-
mediated intervention programs may be useful to improve adherence for beginning exercisers.

Key words: exercise adherence, correspondence-mediated intervention, Comfortable Self-Established Pace,
Spiral Model for Exercise Adherence

Graduate School of Human-Environment Studies, Kyushu University, 6-1 Kasuga Koen, Kasuga, Fukuoka 816-8580
Institute of Health Science, Kyushu University, 6-1 Kasuga Koen, Kasuga, Fukuoka 816-8580

Faculty of Sports and Health Science, Fukuoka University, 8-19-1 Nanakuma, Jyonan-ku, Fukuoka 814-0180
Japan Institute of Sports Sciences, 3-15-1 Nishigaoka, Kita-ku, Tokyo 115-0056



2 JUMIEE - 2K - v Eii%

w 8

fHE D HERE - R 330T 2 @0 2 BB R 5 A iE Eh
Atz E <o Ty, THHCRBIZBWTEHE
SRR EHRERL O T AN S, BHEHRERE
B TbhTnd, L L, 2062 EMMICRY
WhloTHBMTHIEIZEL . DALY REPT
Fay 777 bLTwa, KETIE, BERTOES 7o
77 LxBRME LI ADL5—50% A% 3 — 6 ¥ A LA
Fa v 772 b L (Dishman, 1982; Dishman and
Sallis, 1994; Oldridge, 1982). fkh2o< hD T s Z
LCEML IR B OB ENN & GEEES 2 HTH I &
HTETWiV (Martin et al., 1984),

HWEY R FARFEERO OO Ty T A, WK, &
BHERL 747 PRAL Y —TiITbha I LM\,
L2L, £0 &) RHFEDOHERRIRIENMIZHE) 2
ERFELDAXE>THRELRIETHY, WFHEATS
SEEDHBLODS LAsv, ZOLOEERLEINE
B AEIRL7CHHT . RS & A 2 179
CEERXETHB SO T LANER SN TES (Sallis
and Owen, 1999), Dishman and Buckworth (1996)
X, HRIEEIRIIC T 2 1278 O A ARFZED £ ¥ 54
IV, BEOL IR ATA T EHANE LA, EH)
BERXR 70T 7 LTI HYCHBET) EERTO
Wl WE OB TIT 5 A Al EXSH ARGt o1
HEREN DM EICHEHTHLILERE LTS, $7-,
Owen et al. (1987) (., 12BBIOHFEEEH 7075 A
DBEMEAAF L, I & B 247V, BT E
WCEDEI LHRELLSTOLERFH LTS, 1R
FRHATEIMA VI T A NAE TR S R, BinEid
AWM —DINy F— IV THEOLNTL BHL TO0BME
YA R OGN TS BHE, a2 bO— LB 3 BIC
B Tohi, ZOHRE. 7075 LOKRTHIZBWV
T =Dy 5=V THERe T - 72813, 720
B a 2o 8eay bOo—VEIZHRTE D%
B TH 70 DL LIEEBT OFEBI T 25EE
TR E LRI HFEB ORISR TH 5130
h T/% < (Dishman and Buckworth, 1996), {2 &
FTHERMTTRETH Y (Sallis and Owen, 1999). #%h
LBRAHBETHIEEZONS,

AT D R 2 BB BT, SRS ) o BE
EAXEHE N T b (Gauvin and Spence, 1998;
Hardy and Rejeski, 1989; $i L2134, 1996; Rejeski,
1992; Sallis and Hovell, 1990; [I[d, 1996), #FA{H
(1993) & L UHEA (1998; 2000) {I:EB)IfEH K7 1
T RSO LB OMELE BRIL 2o+ —F 7

®I9% W15 FRI6HEI0A

RGBT TAIROEEREL LT, EES
~— Z (Comfortable Self-Established Pace; ELTF,
CSEP & 5$) #IRMBL TW5, CSEP (&, MBIl
bPE L BB R—A (E) *ETHITHET A,
Whw s HEHRERN - B OBIRG Z EEMERIHRED 2
ETHY, WHMBFHEE (Landers and Boutcher,
1990), 79— (Csikszentmihalyi, 1990), H g8l
#% (Deci and Ryan, 1985) * Bl H L L Tw 5,
$/:. CSEP iz TAF OISR LLERIERL T, &b
WEE LB R=RAEDPATLIZE ] v FEEFEOR
VT, PR E B 00 A AL > TORG#E L
NR—A (EREHHEE) 2ETHETHH . HERED
(454132, 1993; 1995; 1996; Hashimoto and Tokun-
aga, 1999) ®—HMOHFEIZ L » THRIEN L SR T3,
] 21X, Hashimoto and Tokunaga (1999) X CSEP
TS RL B 3 >D5E (CSEP—10% HRmax. CS
EP, CSEP+10% HRmax) T®HDJ > = » 7 Pk
ffiZHEEL, CSEPDF > = 7ilBWTho & bEw
PREEEA G O, CSEP & 0 < THL L TH PRiFA
BFT2ILEHWLMIILTS, $/, HRIZL
(1995; 1996) (X154 M D CSEP (2 & 5T >~ = ¥ 7 D
thd L UMY GESHFLT %3045) ICB1 2HHIL. A
LT EEp, BEPEZBCTR=—AF 1 2 &0 HEL
Bl WA, MRRBLU) Ty s AL (15
A3, 1995), EHHFE T K60 BT HA AR
THoltlEZRBLTWS (FERITD, 1996), Zh
5 OFEFIE, CSEP #¥ B % 18 5 720 o 5§ 58 B 5 )%
ThHH, FERAFLADWK, T2V ¥—4 5%
Y NAN ADUE - AR BB R IE DR EHET
HHUEREEREL TV,

&6, A (1998) 132 CSEP IZ & %8H) % &
e L. BIToiRic b@Mmies [EMESLOR
EEFL] Z2RBLTVE (H1), ZHOEFMIE, A
RMTHHEOT 250, FENEELERT L2001
LERE LS [PERS] THERE] M#ERomE)
(RS & & O THEMRE] D5 20ERIZL -

%
[/

i3
9]
#
2

PR PRI RS

BI1  EERGEDOREEE ST )V (8K, 1998)



L ABA - PHI - (9E] - REL

THEINDLLDTH S, HHED 4 BERIZIERLV LA
HIMGE L, &R, 7). BEEL Vo BT
WO L AN EEPES T, BEEMIZERD D DN
MERLP LR ENBEREFEINTWE, 2F 0, E#IL
TAHWBRHAEM SN AW 212, ERM R BERED
L3N, EOTHOKEROMMERL I LT 5, LT,
HEZER L LV BIBBREURLEL S Lo
PUENFIZ DL DB, COLI L TOELANEIESRD
&L T, HENLEHOREN L ENDEDTH D,
ZLT, SUBEHOBIHIChAKE BN N E
HFE b, W OMR L LTHBEINT AL EL
NEEVDTHL, ZOBEETIVOENIE, bhbh
AEGRESE WM L TR AT, Fo Lk icTiud
FODPHGRRTV, 2F ), L (PLUBEkER),
HEf Lo (HEE&RE), dfoRE 71— Fo5y
(REROHME) . GEBUK - BURLER (RKDIIRER) %0k
EhehiFiwzeiznsd, LarL, 2O CSEP &1
WIS TEED R B EE TV I A AATIE B OREE I L
THITH D2 EINMIFLEBRIT IR TR v,
FITAWAETIE, FAX, £ 3 E-mail iz - T,
CSEP (427, 1993; #54, 1998; 2000) & H Bk i
LDEREEE TN (BEA, 1998) (ZBIT ANt L.
FEHUTOY + =% v FOBBAL~NORERH TS 2
LxHMET S,

B &

1.8 &

MEER, 3rHBOY + =% FYE [hlh
PEHEF v L o VHE IIBMLAINIAD Y b, U4 —
¥ 7 OFHIRNAPTLISHRZTEHIZG (K9
Y. BHR2R) ThHDH, FHERIIST6LILTIKTH S,

Lt L OMEEF v L v JHEIZ, R H AR 214
gL LTRER THO/ESC hifas#asr £ L T
fibihrz, SHILEEIFNE 220, OH DG KGD)
WERRTIEZEME L, M, SOUEAE, BERIN,
EIRMAEZ: EDEFEBRBOTH A RARATH L, B
MFIXHOILBEEHFC L VRSN, 2 A1HMTOEN
Thb,

WEOREIE, Y+ —F > FOEHE (10707 +—F
PHIIDE LRSI END) EHRMANRY b
DEM (BT 5T L1220—30K 4 » FHff5 8N 3B)
TEHFZ00R S >~ FOERIZF YL IS¢, KAV b
EWF— AR eMEZOBMERNES L 605,
. vr—F o VHEOBMEERILNVTEZS Y
YT —FARAIEN, A —F TR L M EORW
M3,

BEEE A AL RER T O + — % > FHESE~MIZT R 3

2. Tr AR
A ARSI NEERI4EIA TH—12H
UHDBI#3 > AT 5,

3. *AF&E

VA —F I TRFEOBMBED I b, FAX, T E-
mail 1A L. WHHIEME AL T 2852 AR, T
Doz arro—-nite Lk, 612, fARZS
YY L2 (EEREEA. KEBREB) 450, DFo
&9 ifwEmELE. FH12m FAX, £ 7:13 E-mail (2
Lo TREEL .,

JIERBE A (n=33) Zid, CSEP (434, 1993; 16
A, 1998; 2000) & EFhRKBILOBREEE TV (A,
1998) (23&0 (PR H) Ji R D 7D OFEIZ M T
HINE (F1) LABOS R RICHTHNE (#£2)
D2 HHOERTY £y MU TI2EERBE L 72. FEEREEB
(n=37) (2t&, EEHD H AR RIZET EIHNENH T 12
My L7z, 2> bE—LEE (n=61) 1Z1d, —ED1f
WO Z IO, v+ —F > FgigizsmLTd
507,

BB, AABHIHT AU I B 221 T
BNA LRI > TV R,

4.8 &

MAIE . HEAGRE (LA, pre EECT). BEERT
% (LAF. post Litd) BLUHERTS » AR (ML
F. follow-up & #¥) 127 » 7z, pre i3 HEDHDHIZ
fibh a0 L 512 (FHI44E9 JI 7TH) ., post (3
HERTHRIME s a0 L &1 (P44 LA
8 H). follow-up iZHEKTHS5 » Ak (FHISES
HEA) 22 hFhIFERML 7,

1) prefift
FEFSI 74y 7ERELT, Y. Filh, #82k3

r F oy iR = M AR L 7o

2) post I
post AL IZ BT B REBFOFMIZ, HFEITL-T

MEEHEIHBEOAELYACLHEL TS o7, T4b

L [37 MDY +—F L FHETYs—F T %

EHELTITVE LD] vz LT, T3]

Wz ] CTHELTH S 7,

3) follow-up ##
follow-up M2 BT B BRI, post AL

FIREICERS IS o T [ —F  FYUEDIKRTLTH

SPEEFT, 74—F V@B LTVITr] L

AMIZH LT, [TV ] TRIBEL TS 5272



JUERAT - At~ v 2R

194

1%

FH164E10H

1 REECN— A LB EORIET T IVICED {HEROAT
- T = % ™ ki —
0104 BHCR—AZELTHIEAN? Pl e~—ADEL SN
352 51 PRGN — AT ma s sd P F1 s — A Bl
43 M Pl [ C s — ANELEET S0 0? P B L — A O I
54 34 Pl ] O~ — A @R T HIREAT S LA P Cs— A L ek
H5M TGl [ O — A bR A 12 A C R — A L JLE) o #kbt
5 6.4 PrfipiCR—ZAnE Lo it i Ot — A EER
07 M Biticho-HEZ Y TL AN [ E oo R N
058 M HEEO L TH TR AA DA S 1? FidLE B LTI E B
09 M B+ 7 1 — Fr5 2T Hiflikg e 7 1 — F2xw s ok
B0 RO 7 4 — Koy 2 2FF 51217 L TEZYY) YO
AR W AT S = W S 1) I 1R & FHE o R
A2 JAThERiD A 1 = X 4 RIS (L OB fEE 7L O
F2 EHOEFNHDRICETIEROARE
o F = 7 M ke .
B | ALl 2T 512 > AT AT B A 4t

452 5
534
7454 8
056

MTHA LA EE A o BT,
MEh L TvD ARREE TS
HONTER L S niad?
WE & bl <2y

Tk —=F S OELEN

chizAL 51?

| R oL

8 M ToA—F I FTHEREIC
4594 JROGER) Tl < L {172
51054 (870, B & N8 65 i A4
511 Let's Walking!!

95124

M A2 & A 55
ALl E Fdr o PR

B TN T =

T e A 1 Bl ) 4

J &AL & D AED
T > AT (i ) 4L

Jfh & RO Y

JEOE { A% k5

W > 22— X8 )
WyohFn £ L
DT+ —F 2 TRBIND A =T

5. A E
RO F— 7 I2BWTIETFEHE E GOz RS

05268 N L I EFRANEL D] L) lEYED
VoA (*”"' <, 1994) fkREERISM A D B < ST
IS EB LI, p()sl B L U follow-up I2B1T 5 #%

gt m% TR L T R T o 7, FRLERD
e T A S B S Mﬁnnn‘mmg A

TwhlePEZONID, ¥ ;HuciFlHI-JLf:'
(823 » HIM oG8 o4 E) X3 (hAlE) o

2 R T 2 72
w R

#2: 3 o J Mo EHE o4 RIS post B X U fol-
low-up [2B1F 47 4 —F > FHlHFeE & 0 g L,
x A ERIM L2 GB2:3 o H O o A7 %)
X3 (FrAJith) ©2BRMGHEIT-72,

post DREBEH A [ 2 1277 L 7z, post Tld, ANk

LGEEHEM DA LA A AR S 7z (x° =6.451, p<.05),
£ITC. @E3 ¥ }JU)JLMFJJ”—‘?'KW)%?“'E?}U!'ﬂ‘}\}jﬂ&@'li
E R EEVIE oSl o) WO VFIZBWTHD

511
s B

Bk
(N=33)

Dkpe
(N=37)

Oovro—Lg
(N=61)

(=) REN

EmiL

2 BE3 5 BEOEHRBOFEDS
FHI=tT 4 — % 2 T DOk

o S (x°=10.210, p<0l). 4712 5

ST T o722, JEH) o YRR Eh Y. & Hilo %

D - D 2 oONiHt e R L 22928 A AN o

SRR O AR L 22 )imBEB o > fo—

LEEE D S AFICE VSR Z R LA, — 4, iEE
DHLFICBOTIEHEMIZAELEEASN o7

(x*=.442, n.s.)s
BECCREGET ST B id Ao Ry
R EM O 2 ER R AR SN

follow-up T4,

(x° =.334, ns.).



BB A P - LIS R O 2 A ASEE B F O o — % o BRI A )

(x*=7.658, p<.0l). JEBEM DD » 72 FHhite o7
FHL DB ER L,

£z =

AWf7EId. 3 r HIMOIEEBI Y + — % > Vi~
SN E AR, B OB E LIET B 720, FAX %
7213 E-mail 2 IV THE#ZRMEL, 2088 2 HE+
BT L HME L7 MRHEE, MHO LSRG EI
T 5[k &R DR D FRgEBALOF O 2 Fi o1
B ZTINBERE, MO SR AN E T B HO AT T
WIRAHEB LI PO— LI, 2RFhD
post 3 & U follow-up (2B B REEE LI S,
Z OB, FEEBNT OB EMDY + — F » 7 O#HR
IKHELTWL I ENEZ N, 2 GB35
WOEERE L) X3 (AN O 2 LNy
il & o THd & 7o 72,

F DY, HEHTHIZB O TR, EEHIO A2
M OR #AR I % 2 7 BEOREBRAES) O LRI R R
T AWEROAE LI R bOo— UL DO
BCwidb oz, —Ji, BRI & o 78 ORERERICA
BELBENERASN A7, SHNHOHYIE, CSEP
R iSRS L OMEE TN D X D BB DR Y J 4Lk
I A1, b &b LB R KL SIS —
FOURBDEIIELTOAHFIIMLTHITHL L
EREL TW5, EEORR L KT HEIE, dHo
AR T B ORI TRATFTHY . En &
L THBELAL LR A ENNYTHL L
HbhTwd (A, 2000), 0, CSEP (34550
(I3 & D BB B 2475 20O BRI & Nk B B,
CSEP OFllsiid. H 4 & 5 il o (ki R &5 DIk
BIZL o TR—ADEHEATE, ML PURIZER A
TELHILTHDH (AR, 2000), F 7. lifhakEiiLo
HEE TV IIMNENBIEED T o FEAIEIE E K
THENDS R - TEHED (EA, 1998). FIELGEE R H;
RORD & S RN REAETEND, LT,
SIS VTR SR DS + —F
Tl L) ELTOLHEDHEEIES S LS
s,

LALads, i Lesrs78I2BIF2I0L
) BRI ADNFNL 5 2 A follow-up T Tladki L T
Whhol, Sl gE Licy+—F 2 7i¥icid,
37 HIT300 K1 > b &E L2 Azt oo
RIS 2 615 LV SN RIS R STy
2o LAL. 209 2AOBILDATIZIENIZD 5
TN EE LR 8¢5 2 L 138 L <, N2
FRHAENBBOUNEETHI LGOI T S

(Dunn and Rollnick, 2003), %7z, Bellg (2003) %45
JR 2 AP BRI ISH AL R 4TI A58 0 S %) T
HHN. D& REHEORYING L MR iR 17 E)
EENIL S, NCHEMITIT A S EATET
HBHLIBXTWVD, ABFFETH 72 CSEP R 51 ) ke
TEDESEE 7 023D L, NI 2 1
DT 2R - (T A2 HETH O, HEE O KWW
LREBIIANTHD L EZONDH, ZOHRITED S
Ndprotee THEAMANI » L EHIHTH - 727-
B, 74— F 2 TOMifti e NIRILL . NI %
EREARE Pl b RS A A - AN E R AL NP ARE 5 -3
ns,

T ADRIRAS # Atk $ TR L 2o 22BN
ELT, WAL N TORREFEZ SN, &
IR g i D P NI B3 2 f %8 (Dishman et al.,
1985) Tld, SRR FMIE L HIEHON) TERDI L
DRENTE D FRCLBOEORHINFHE WA T 3
AHMIZH 5 (Caspersen et al., 1994), A7 TIL,
AT WE L7z post (1 A L) & follow-up (5 H
FA) oD% OIECH E KL 572728, h
W4 =X FHBONT e oDhb Lithuw,

Owen et al. (1987) (2, 12EM DA BEHEH 70 75
LIBWT, BEEZINOIZAAFELIT>TVWEA, K
WFgEmlEk. 104 A # 0 follow-up £ TH ADKYLFFHE
ENbdolze SOLILBEICLEAALR, KX}
Ev) M3 555, R LMR LG5 1213155125
NedboTEhvwin) b A HN S (Sallis and
Owen, 1999)o €0 -Ji, WiKE N2 AT,
MEMIINI D7z > THRIPRRT LI LPREINTVS
(King et al., 1991), ZAUITWIGIZ L B AP EE %
MOz AL b BHIZE > TRIETH Y. FAm%
V= x VG R—- b ERBTELHTH S (Sallis
and Owen, 1999), L 725> T, &o X %5k
EFHODPICL > THAADHR SR L ->THPH LA
T, 4k, &% S LlEHA T N T AT E) 8
2B D RN R ROFERIZOVWTHEE T 5 2 L9
iha,

AHFER Owen et al. (1987) DD L H 12, F&K
HHRERD 72O OE L WA E LIt AZBW T, £
OHRO R L it EF 25 BRI Tw b E
EVEEV, T, SO G EEAE LSS
GO0 AEILLCOHFBIKTH S
(King et al., 1991; Lombard et al., 1995; Owen et
al., 1987), #MfEH LML LA AL, FHEELORE
PEREINTEIVD 00, KT RX FTOERLWHETH
D BINEDPERRKEZIZE) L) ABEEETES



6 JUMRTT - AH— VR B19% B 15 FIRIEEIH

(Sallis and Owen, 1999), X523, TN L) LlfE
2BLTY— Y v HR— PEEHETL I LI HHE
fhowskIZsh R A SH 5 (Dishman and Buckworth,
1996) %z FOEM b WMEIN TV D, LT, 44,
WAE IS X AR OWI M R ¥ 5 WE A% £ DY
ERNLMEAREL. FORMNLHEERETHL
EhHb, FAIZ, COLILBETRS I LT
HELDNAERFELTITRAS &) Y AT L ORI
X HITKH LN S (Sallis and Owen, 1999),

BB

AL, HORED < DIHESAFEMT S 3 » AR
DY +—F v FREIBIIEERTOI+—F 2 7D
MHEETETLIRAL LT, FAX, $£/:02 E-mail /]
WTRLBNHMERMEL 2o £ORR, #FE3 B
WIEEO L VEIZBWT, EEO G EIRRICINT S
ffRicmz, FAC~N— A (HHEEREH, 1993; A,
1998; 2000) & EEHREBALDERIEE TN (FFA, 1998) I
D GEREYOR ) FH LT e o o8
A, BB O G EIEHRICHT A HROA L IREE L 2 BER
I hO—ABEE ) IETIEHCRBBERERL, Ly
L. EEfEos B ICHEERZERIAOR P o7,
DFED &, EE OB AR T HHE. LB O kY
MECETZ2HMELZTTERTGTH Y, EBORH K
RHEEXRIDIEDNBETHY, TD L) ALl
EBOLWEIZEHTHEI LI EMIL o7, L
ML, D& BEIFIES5 5 AED follow-up #A E T
L T oo, RHEITEIORIIMERITIINEER
DT CHBMBB ISP EETHL L SNEN, K
METEAAMEEII » ABTHD, Tho 2 - {2
ETEFTILRESLholohb Ly, FEEMTO
WEREBED 7o 0 DE Z A L it bz, s &F
LRAPHEH I TV, KR T4 % RIYL)
REBER SN Lol 4. ThOo:EDSFEER
MEE LWL, SOCHMICHRIETALEND S,

X B

Bellg. A. J. (2003) Maintenance of health behavior
change in preventive cardiology. Behavior Modifi-
cation. 27: 103-131.

Caspersen. C. J., Merritt, R. K., and Stephens, T.
(1994) International physical activity patterns: A
methodological perspective. In R. K. Dishman
(Ed.), Advances in exercise adherence. Champaign,
IL.: Human Kinetics, pp.73-110.

Csikszentmihalyi, M. (1990) Flow: The psychology of

optimal experience. Harper Perennial: New York.

Deci, E. L. and Ryan, R. M. (1985) Intrinsic motiva-
tion and self-determination in human behavior.
Plenum Press: New York.

Dishman, R. K. (1982) Compliance/ adherence in
health- related exercise. Health Psychology, 1: 237-
267.

Dishman, R. K. and Buckworth, J. (1996) Increasing
physical activity: A quantitative synthesis.
Medicine and Science in Sports and Exercise, 28:
706-719.

Dishman, R. K. and Sallis, J. F. (1994) Determinants
and intervention for physical activity and exercise.
In C. Bouchard, R. J. Shephard, and T. Stephens
(Eds.), Physical activity, fitness, and health:
International proceeding and consensus statement.
Champaign, IL.: Human Kinetics, pp.204-213.

Dishman, R.K., Sallis, J. F., and Orenstein, D. R.
(1985) The determinants of physical activity and
exercise. Public Health Report, 100: 158-171.

Dunn, C. and Rollnick, S. (2003) Lifestyle change.
Elsevier Limited: London, p.74.

Gauvin, L. and Spence, J.C. (1998) Measurement of
exercise-induced changes in feeling states, affect,
mood, and emotions. In J.L. Duda (Ed.), Advances
in sport and exercise psychology measurement.
WV: Fitness Information Technology: Morgan-
town, pp.325-336.

Hardy, C. J. and Rejeski, W.J. (1989) Not what, but
how one feel: The measurement of effect during ex-
ercise. Journal of Sport and Exercise Psychology,
11: 304-317.

MEALHE - MUK HE - SOMIEE - AR - BIEA
(1993) B H O — RAEIL X BB OELICHET
UM T aFr SO EHEVIIOWT. AER= V.0
PEERTSE, 20: 5-12.

ALK - FIERR] - Sk - SIUDRE - BEREA
(1995) Bl H e — A BT & BT ZEAL &l G5
HE. EHERE, 17: 131-140.

GALNHE - FEERE] - kel - fEREE - BABA
(1996) Heidi Bl C— RIS Alfihh - [mB08 0K
WOZALERE. UM S, 10: 31-40.

WAL HE (1998) Ik % K> 5 LS. Frep 2
(%) feHe A K — v LB, KISHRNE, pp.32-39.
Hashimoto, K. and Tokunaga, M. (1999) Comfortable

self-established pace (CSEP) and affect change in



HE - 45 - B - A - B GEE RO AASIEERT O 4 — % 2 SN RIZ TR 7

running. Proceedings of 3rd International Congress
Asian-South Pacific Association of Sport Psycho-
logy, Wuhan, China, pp.324-326.

fEALHE (2000) MH) LEEMRORE : A ¥ VAN
ADYED 1= DEFY; O % BIF LT, AHK—
VLHEREZE, 27: 50-61.

B8 EGAZ - HADYER - ASERE - IWCIFREE (1996) b - 5
FEHFOEHER L RET 2 EH © LIOYER % s
L T. &1, 41: 68-81.

King, A. C., Haskell, W. L., Taylor, C. B., Kraemer,
H. C, and DeBusk, R. F. (1991) Group- vs. home-
based exercise training in healthy older men and
women. Journal of the American Medical Associ-
ation, 266: 1535-1542.

Landers, D. M. and Boutcher, S. M. (1990) Arousal-
performance relationships. In H. M. Williams (2nd
Ed.). Applied sport psychology: Personal growth
to peak performance. Mayfield Publishing Comp-
any, Mountain View, Calif.

Lombard, D. N., Lombard, T. N., and Winett, R. A.
(1995) Walking to meet health guidelines: The ef-
fect of prompting frequency and prompt structure.
Health Psychology, 14: 164-170.

Martin, J. E.., Dubbert, P. M., Kattel, A. O,
Thompson, J. K., Raczynski, J. R., Lake, M.,
Smith, P. O., Webster, J. S., Sikora, T., and Cohen,

R. E. (1984) Behavioral control of exercise in seden-
tary adults. Studies 1 through 6. Journal of
Consulting and Clinical Psychology, 52: 795-811.

OBE - HEER (199) LHEEODHO T — 7 RIT
TI=ANT 2 (H5R) . AL KEERE, pp.195-202.

Oldridge, N. B. (1982) Compliance and exercise in pri-
mary and secondary prevention of coronary heart
disease: A review. Preventive Medicine, 11: 56-70.

Owen, N., Lee, C., Naccarella, L., and Haag, K. (1987)
Exercise by mail: A mediated behavior-change pro-
gram for aerobic exercise. Journal of Sport
Psychology, 9: 346-357.

Rejeski, W.J. (1992) Motivation for exercise beha-
viour: A critique of theoretical directions. In G.C.-
Roberts (Eds.), Motivation in sport and exercise.
Champaign, IL: Human Kinetics, pp.129-157..

Sallis, J.F. and Hovell, M.F. (1990) Determinants of
exercise behavior. Exercise and Sport Sciences Re-
views, 18: 307-330.

Sallis,J.F., and Owen,N. (1999) Physical activity in-
terventions with individuals. In Sallis,J.F. and
Owen,N. (Eds.), Physical activity and behavioral
medicine. SAGE Publications, Inc., California, pp.-
135-152.

IWCIgEHE (1996) EH) - AR —r OHERT L. &
R A K=V [EF, 13: 1221-1226.

(qzli&‘.lﬁfﬁ 4 A19H '52'1’-)‘)
TFRE164E 8 A23H 3l



R > 9

TTENMBRZRIC X 2 51 R DEBhRE J1 DHEE 1

R H

Estimation of Motor Ability in Childhood
through Observation of Daily Living

Osamu Aoyagi

Abstract

One hundred and seven items common in day-to-day life were surveyed in seven hundred and eighty-
seven households. Each item was graded based on the child’s motor performance in connection with it. The

”

items were graded on a three-point scale: “can,” “unknown” and “cannot.” The data were analyzed using

Item Response Theory to obtain the difficulty, the discrimination and the ability parameters because they

were homogenous and one-dimensional scale.

Results were obtained from the following facts.

1) The correlations between the difficulties computed with samples randomly divided into two and between
the ability parameters with items randomly divided into two, were very high. Therefore it is believed that
they had item and sample invariants.

2) A significant correlation was found between estimated ability parameters and age. Therefore it is be-
lieved that the ability parameters develop with age.

3) The method of estimation used for all items was designed for a lower ability level, considering from the
information function in an effort to discriminate between individual differences.

Thus a test which had higher reliability and fewer items was constructed using the information function.
The result could be used to test four and five-year-olds, but for six-year-olds would have an insufficient
amount of information and would not be suitable. However, an observation method itself would not have
very high accuracy. Finally a simple method based on each child’s age was proposed, which required no com-

plicated computation but had low accuracy.

Key words: Child Motor Abiity, Item Response Theory, Graded Response Model
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Trends of the Activities for School Hygienic during the Meiji era:
With reference to the articles of Journal concerning school
hygiene titled ‘Dai-Nihon Shiritsu Eisei-kai Zasshi’

Eiko Kaneda

Abstract

Dai-Nihon Shiritsu Eisei-kai (the Japan Association of Hygienics in Private Institutions) published its
journal almost monthly in between 1883 and 1922. The purpose of the association was to develop hygienic ac-
tivities in Japan and to improve the nation’s health including school hygiene.

Activities of the school hygiene started in 1872, when the new school system was proclaimed. This jour-
nal revealed the trends of 40 years towards improvement of school hygiene in the eras from Meiji through
Taisho. During this period, a system of the system of school hygiene among schools was being established.

The purpose of this paper is to analyze the evolutionary process of school health services in the Meiji era
with referring to the articles from the ‘Dai-Nihon Shiritsu Eisei-kai Zasshi’.

As a conclusion, major factors in the evolution were: setling up of a school doctor in each school; pro-
posals and creation of a new school hygiene system by ‘Gakkou eisei komon-kai (association of school hy-
giene advisers)’ which was organized by staffs and medical doctors; as well as their illuminative activities

and distribution of information concerning school hygienic issues through the journal of the association.
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