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Further Development of the Spiral Model for Exercise Adherence

Kimio HASHIMOTOV

Abstract

The purpose of this study was to compare the explanatory power of Fishbein and Ajzen’s (1975) Theory of
Reasoned Action (TRA), Ajzen’s (1985) Theory of Planned Behavior (TPB), and Hashimoto’s (1998a;1998b)
Spiral Model for Exercise Adherence (SMEA). Two-hundred nine male and female students and 188 male
and female adults participated in this study. Participants completed a questionnaire including TRA and TPB
constructs (behavior, behavioral intention, attitude, subjective norm and perceived behavioral control), and
SMEA constructs (pleasant experience, goal setting, knowledge of results, successful experience and physical
resource). Results of hierarchichal regression analyses indicated that TPB variables accounted for a greater
portion of the variance in behavioral intention (student: R*=.28.4%, adult: R>=31.6%) than did TRA variables
(student: R>=10.1%, adult: R?=.8.2%). On the other hand, SMEA variables accounted for a greater portion of
the variance in behavioral intention (student: R*<19.7%, adult: R?=.25.9%) than TRA variables, but

accounted for less variance than TPB variables. The implications of the results for the development of the

SMEA are discussed.
(Journal of Health Science, Kyushu University, 23: 51-62, 2010)
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HDH, BEARITEIOS ITEBRO RS RHEE T
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THERIZITEEEZEBR T HTEORE & LTEL
bTVWa 7 ZLT, TBREKORER L LT3 >
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mL, BE LITHOREIBRPFENIC 2T 515 Y,
FEEEE L LD LT BRI 2D LTV 5,
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Hr OFER, HRIEENCA URBEE & 1TEh O MHlBIE TRl
NEF LTV, EBREBIX TR IR 20722
EERALMNILTNS,

ZO Xz, EELEZOMIE HIZTRA & TPB %
EBTENCHEA L, 1TERW LITEBER OB %3
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Adhirence: SMEA)
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O AEREIR (B, &) 2 FRIEHE L, 788K
~OFANB I OEBOBRENERDZ LT D,
A2 B #91%, Fishbein and Ajzen'® DTRA KL ¥
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EEOESROEERD, BIGSEEHLE, =
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ITEIOREFIRI, SEATHFZE DD 0% 8& LT, TH
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EERGE OIRIEE T VAW b DB, RER
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W, BERE, BAOR &) RO TITY ) & [SX¥0BES
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EWVIORRIZH L, TBERMXHSH-BRENRV] %[k
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1. TRA, TPB, SMEA ZEH D& A & FAEMELER
RGO D EEREHITL, 178 (B:
, TT8E KX (BI: Behavioral Intention) , R
(AB: Attitude towards Behavior) , E#RIHEL (SN:
Subjective Norm) , 178 @ I (PBC: Perceived
Behavioral Control) T& ¥, SMEA IZAV b D EEAR
SR, RERER, BIERE, FROMB, HIER,
BIUOHEHERD 5 R TH D, #ELZOHERA
ZAMBBROEREE 1 IR Lz, £ OEHCTHEE
RENRHZ LI, HEADIZI BFEELVEVERER
L7z, BAREIIZIE, TRA & TPB OEH CIHTEIER (BD)
LA (AB) , EBIRELE (SN) , TTEIDOHEHIE (PBC)

TRA & TPB

Behavior)



56

R %

32 &

DT RTOEEIT, SMEA ZECITRERSR, HIZRIE,
RO, BIEROEBIZBNT, 2 ADIES
PERE -T2, Lo TZ 2T, RAELHESAZRIX
ZatTT Az i L,

2. TRA & TPB DR

D TEBEROFE

TRA & TPB @ 2 DOEERZ AT HENT, ZEH D
B E A5 Z 12T 5, OB T, THERIIT
BOWERTH 5, EHTEHIHREDER (EHHA
BExBRExKERE]) L L7ed, ITHERE OMEITEET
Hotz (FE =57, =N =51), TRA Ti, 178
BEMTEE L TENREICL > THESND, — 7,
TPB TiE, ZHIZTEIORFIESEBMSh, TEEK
CITEERET D, ZnLOEEBOMBEIIEETH
AT THD, BRIIMBERBY Thol, AL

JHITEIER & ORI, BBET =25, EHNHAFT
=26, ITRIOHHET =50 TH Y, & AD0ZhiT,
REE T =27, ZEHHE T =17, 7THOHKHIKT
=55 Thol (F2), TXT5%KELUTOHRERM
BERL, 20 Th, THOREIRE OMBERE» -
2o 7z, TPB THEET HITEIDOKEHIEK & BB TE & D
B S, FAET=33, R ATr=39 OFERMEENE
bl Bl b, MEEICHV b 2 B O MEBEITREIT,
FALHERANBELLZEEZ R L,

ITEIBR DO TR D7D, step 1 THEE & THAVHEE
ZEAL, step 2 TITEIDOHHIEZ AT D REEHIEE]
IR EIT o7, step 11X TRA DRFETH U, step 2 13X
TPB DIRFEETH D, b LATEIDREHIRDIRE I 23E
725, TPB 2R3 X 912, FBNHESELEEIZ3 2BED
B L UTITEIORGHIEREZ BT 5 2 L OB/ MER KR
FE &AL, TPB OEMHESRIES N2 2 L1725,

F1. B e 7 AV SREEH DR FEE

LIS PN EA
n=188 n=209 t-test
M SD M SD

HEENMTE) (B) 20.9 13.92 23.2 21.35 n.s.
THER BD 3.5 1.42 2.9 1.46  p<.0l, #>%
TRA & FEE (AB) 34.5 5.04 30.9 6.40  p<.Ol, >4
TPB  #IAYHEL (SN) 37.4 16.14 26.3 15.89  p<.0l, #=>%
ITEhOFHI (PBC) 152 3.50 13.3 3.64 p<Ol,fE>%
PR R 7.1 1.07 6.6 122 p<0l,4:>%
HAZRRE 5.5 1.58 4.7 1.53  p<01,#>%
SMEA #&ESROHI 4.9 1.79 3.8 1.37  p<O01,#:>%
FREL R 6.6 1.14 5.9 1.25  p<Ol,#:>%

B R EIR 4.8 1.14 4.6 1.41 n.s.

note. B: Behavior; Bl: Behavior Intention; AB: Attitude towards Behavior;
SN: Subjective Norm; PBC: Perceived Behavioral Control

a: TRA &TPB, b: MAE

#2. TRA & TPBOZEH R D#H B2 K

E B BI AB SN PBC

BEYTE) (B) STRE S 27%% 30%* 33k

TEER (BD 25%k 2%k 50*x

¥ 4 RBE (AB) 33%E 33kx

n=209 FHAIHE (SN) 15%
TR DHFEHIE (PBC)

EH{TE) (B) SR 20%%  34%k 30%x

ITEER (BD 27%  17* 55%*

#ta AN BB (AB) 20%  Dg%x

n=188 FHIAIHIEI (SN) 5%

TTENOHEHIE (PBC)

#%p<. 01, *p<.05
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TERXA~ORERERROT OB REE 3 ITRL
Tro FEEZD L, step | TITREE & BEBIRBEFL O
NEBRBRENZS D, [THEROSED 10.1%%
BA U7z, 72, TPB 23R & BV, step 2 DITEIOFHk
DIBNNIE SMEA DY) (28.4%) %=, EEIRIHE
LITBIORBIECEBRBENI N A b, SD&EITH:
SANEHRD L, step | TIXREMTHENOFHICHEE

RRENE LD, THEROSHD 82%%HH Lz,
F 72, step 2 DITEIDFEHIEDEIITATENE R D58 D
31.6% % BB L, ITBIDMEIER D 03 F B2 BLE N %
R L, RBEDHESNMEEL LI, step 2 TORREIL, 17
BORFBRATHEROPTRICHEERAEN L b b,
TPB DEMMEEZERT D, LA L, BE L FENHE
DEBERBENTIH N7,

3. BB, TEAVRE, ITEIOMEIRDLOITENE X O E K E\E ST

Step = R R*  R’change Fchange B B
He B 189 ** 048
2 1 318 .101 .101 11.608
M T 200 %181 *
2 ITEIOMHIEK 533 284 182 27.062 452 *x
HE E 237 #1102
TN 1 " 286 082 082 8.225
1;’1:8@ EBAHE 106 071
2 TENOMHIKE 562 316 234 63.092 507 **
k% p<,01

2) EEITEIOTA

EEBTEIOTFRIOT-HIZ, step 1 TITBIRERKZHRAL,
step 2 TITENDREHIREZ BT 2 EENERYFE ST &2
1To 7z, step 11X TRA OFRFET, step2 % TPB DRRFET
b2, FEEHD L, TEHEKITEHITEO B
32.1%% A L7z (£ 4), step 2 DITEIOHHIE A 1B
T 5L, [TEIOWMA L 324%~ L TN L
5, TTEORHIEDEERRENIHONRoT2, D
TN, B ANEARD L, THERILEBTEI OO
25.6% % 7B L7z, step 2 DITEIOMHIEZBINT 5 &,

TEIOFHBA ST 27.5%~L#EML, TEBORFRDOA
BRBEAENRH DN, Lo T, 2 ADOEBHITENCE
VWNTIE TPB OEBALMEAS SRR S 7z,

Lk, 1TEHERIC) L TIE TRA £ Y TPB OB /123
3-4 fEE <, TPB OEMIEITFRD bz, BeE, T8
HWHEOFEBRRENIAONT, EEBITHICR
WTh TPB OEMPEITIHER TE 2 b OOBHE R 21T
mofe, £oT, TPB Z#HAORICKE L2 LIk b,
T, BPELHESANETRERZFERTH- T,

R4, ITHE R LATBIOFER DO EENTENO K E R E R 04T

Step LA R R? R? change F change B B
2 ok 1 TEEE 567 321 321 97.903 567 ** 537 **
=209 2 {TEhOMHIR 569 324 .003 0.800 .059
Ha 1 ATEEX .506 256 256 63.880 506 ** 415 **
n=188 o FTEIOHIE 524 275 019  4.896 165 *

2. SEESEEILDOIEEETIL (SMAE) OET
ERMR L OWRIETE T /L (SMAE) (ZHWH v EE
TREERY, PERER, HAZERE, BROME, BTk,

* p<.05, ** p<.01

BIOHEKHERTHY, TRA X TPB ICHEHL L, 1TE)
BEXETRHEHE T3, EEKOMEBEGREEZE 5 TR
L7z,
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32 &

9, PEOEEEFOMBEARS L, ITEERI,
RIERRER & OFBRMBENFR N R0, £, BF
FICIE, RGBSR & RRIVEER & OB (=72, p<01)A®
HEHE o T, R ANERD &, ITBHRRIL, T

#5. SMEAZ#K [ O +8 BIFRER

DEE T 1%KEOFEZHEENFE LN, £, BT
RICId, PRERRER & B RER & OB (=.67, p< 0D
A RIRR LA D> o T,

ITBNER POERER BESE MR IR & &R

EENTTE) ST 02 A0** A1#* 18 33
ITEEX .08 36%* 28%* 1% 34
2 A RERER 26%* .09 72 33
n=209 gimEE S58%% 6% 36*
R D il 35%* 30%*
R ER A0**
EETH) ST .02 AQ** A1%* 18%* 33k
TENEX 20%% J3g** 42%* 31%x 30%*
A A B 36%* 30 6T** 26%*
n=188  pjmene SO%K  4G¥E Q0%x
AE RO R 49H* 12%
BB 13*

IBEET NV OBEDEERIET 5 7=, BERERE
SR AT > 77, step 112 SMEA @ 4 DEHEHRAL,
step 2 THEHIEIREZ A LTz, stepl ITEBREHEER
DIRFETH Y, step2 T ZNEMIEET N LT DD
WiETh D, FEEARD L, step 1 TiX, ITEIERDT
N BEREICARBRHENNS DN, ITEIER DS
B0 142% % Lz (£ 6), step 2 DEIFHIEIR % &
ATBE, ST 197% ~S#ENL, BERELY

#*p<. 01, *p <.05

RHEFICAEBRBENNRA BT, 7ok, PRk L
FERDOHBIIIERERRENIAONRD 2 T2D, R
IEBRIL 10%KEDOBOHEN TH o7,

OXTHEANERD L, step 1 TIL, {THENOFH
WCHERE L EROHBICHEE RN AN, 17
BEM DD 20.8%% 3 LTz, step 2 D RATEIR
ERATDE, SANIE 259% ~LHEL, KEROm
e FHEIRICE B RBUEN A b,

F6. EBkL LOWRIEE 7 VERNLDOITENER ORE BRI EREIF 4T

B R R*  R’change Fchange B, B2
VSIEE .080 037
. H AR E 323 *¥% 278 **
iz(% stepl k0 e 376 142 14.2 8.408 3 096
TR -139 -1824
step2  HARER 444 197 056 14.154 267 **
USELE L 026 -.045
#Ha A stepl E*’%g‘hﬁ_ 456 208 20.8 12.021 667 131
=188 i R Hn7k 272 %% 269 **
FRIh AR .083 119
step2 B ARV .509 259 051 12.515 237 **

2 p<.10, * p<.05, **p<.01
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Lk, SMEA ORRGFEREREHD &, 5 DOELTITE
BRDO5ED 19.7%-25.9%% 8 L, TRA (8.2%-10.1%)
X Vix 2 FRETRIZE VD, TPB (28.4%-31.6%)
K&,

5 B

AW, EEBB N TS T A~D Fay P77 b
W 3%, M LR D 2, EEkR b~
TR ETNVOBELRAL LI ETHEDTHD, £D
728, BESIT OBREND 5 SDOEERERESR (i
TRB, BAEERRE, RO, RMER, FELL)
0B 7 BEBEREAL DIRHEE T L 2O D EERL,
Fishbein and Ajzen'”? TRA *° Ajzen' ' TPB DEFE
FITHE LB, TNOLOHEBICL DAL L OB
WEt&EIT o7,

1. TEEEEITEN S DRERFR

TRA & TPB CTTH S 2ITENIARBIEDITE) T2
<FERDITENTH D03, RIFFE T, hOZEHOFE
L RIBFHICBRIEDOEEN TR 2 AT, & o T, BEMTENC
BLTIEFHEWD ZVBBHALWOIE)RE 2D, 2B,
EEITENT Kasari®™® 0 FAIEENE S (GREE X SR X i
) & L7,

TRA & TPB T3, TEIERIIATEIORER TH D D
T, WEOHBENE < RITIUTR B0, KIFEORR
Tid, mEDOMBIREIL51-57 <0D)TH Y, KB
BOWEERMERE DI, Kimecik™ TR 4 BE O &
EFSEREMNEBLITHEN (1HA) LOMEET 68
(p<.01, n=332), Yordy and Lent’*}33# % 4 [0 3 3 EILL
toxzr7evy 7EBETEEN 3 HE) L0MHEE
T .68(p<.01, n=284) &, FNEFNFEEDOHBEET
Wb, LA L, TTEER EITEIOXIGEGEE K0 ek
THE, MEOMHBIZHEFICES RS, &2,
Riddle1 3Dy 2 ¥ 7 OITBHERN (1 HE) L%
BRICAT - 72 TEV & OB 2 TR, 82 (p<ol,
n=296) DEHWAEEZE T\ 5 L, Riddle®DBf5E0;8
REIToMEAD (1980) &, TEVEM (1 HA) &¥
3 ¥ 71TEIRIZ 90 (p<.01, n=204) DORD TEVHE
B %48-C\ %, Hausenblas et al*}Z, TRA & TPB %58

L7 RATHIROERICEL, A 20 AW ITHE
X &ATE) & DRMRE RN, £ ORER, MEMICKE R
effect size Z R L, TEIERIOBKIITEIZ AT 2 &
HREEWRWEES LTW5, 2, ITTEERINITE)
DRERTH D LT 5, TRA & TPBIEXFFIN 5D &
2B, LA L, EBROEETEZ FBR R RE TRIET
DOFEE L <, BIEERNICEEL S RER 0,
TPB IMERAER SICBOWTIRADRER TH Y, #
B TIEH 20, FBH R T HRES) EBTE & HE
LRTNIE2 6T, 5% S 6ITHER & 0K
EEmODICDDORERBIINETHA I,

2. TRA & TPB D&

AFZRDOBHD 1 2, THERLCITEOFBAICE
L, TRA IZx49 % TPB DEMIEZTHAND Z & Th 5,
Ajzen' PIXTEIOTRIR & L THE—TEEXZME
3% TRA TiE, ABMTEIAZZITT H2RVERE - T
WTHMOERNZNELET 2 AR H D D TR
+oThY, ITEIOFHIRAE T2 TPB %4278 L7,
THEROFHIZE L, TRA & TPB & O T, TPB
DOFRABRENZ ERALNIT STz, TRA Tl BE
B EBHBEITE B ITBHEROAERTFRHETH
D 8.2%-10.1%%FH L7123, T8 OMHIRE M 5 &,
Ajzen'” PO LB 0 ITBIORKEIRICE B R HE D
WA B, FEATII 28.4%-31.6% & 9 3-4 fEIZHEM L7z,
ZOX I, ITEORRIEOITERERICK 5 TRl
DD TEWZ L3500, [TBOMHIEL THIK &
LTz % TPB OEMMENEHE N, LavL, TPB
THFAEOFBHBEICITERRBENNH TR,
REOHRENEbNT, ZOERIIFEINTH o2,
ITENEMA~OHEIRBE DI REBRHEEL L W
DB EIER D 72V 3D 23, Hausenblas et al??d A &
SMTORERTIE, FENREMIVBEDITS N 2 513
EFHAEBNZ ERRHIN, BEZTHENOE
ERTFRIERTHD Z ENEHELTNS,

D OECKEEEOWFERER & ARFRORER & DR
BEOHBL L T22oFZ2 515, 1 DIEIARHETORNE
FEOBBIH T HRESRNFEET 309, 2 AT
345 (B 40.0) LHFHEICHEL, IZLALOENEFEN
BEZHEL NI ERNEZLNS, LEXST, bo
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R B

%32 %

LEENIKT A HFBENEBENMENT — & Bkt 5 &
BEOHEANALILDNE LRV, © 5 1 DOH
ML, BCKEEE L bAEOSULI R ZEEZEKR L TV 3
Do LR, DFE D, BARADITENS, fEOHRF

FEHT Ly ¥ —) ZRL, TR ZD XD IZE)
ST BB 2 RN, BCKFEEO A 2 1ZE 3 HE
SLLTWB DT, hF ORI X 2 e b n
EWVWIOIHEWT Ly vy —, DEV, ITEIOXRTICH
T 5 EFBEOLENIEC DL L LRy, L
LieW b, TBIRKICKT LIRE L » ZEAMRFEDIE S
PHENIE O ETAERE PbHY, LHTLbBE
WUEHBZTTROYMAE LAY, Smith and
Biddle” 51T 5 X 918, FIERORI L > CHEDE
HEIRRDZEBEBEXOND, WTHRIZLTH, 20
REEZBOBRENRAONT, AN TCIIERD
REICHBERBEABL LN » oz Z LITEL TR
BRI REBE LA 5,

E7o, BEETEIORBICE L TiZ, TRA TIHITEE
BT 25.6%-32.1%% A L, 178 ORI E L7z
TPB Tl 27.5%-324% &, 1TENER &1TE) D%
Mz % TPB MIE 5 AN b EEY, 2 N TIEIRSG
WCHBRBREANE ORI, Lo T, 1TBIOBBAAICE

LR S%OEMERL, LObEERBREABELNE, -

ZDZLIZE 5T, 4 DOBERDENNCE IR AN
e 52 LT, EITERIZHA-THILLS>ET2Z0
TG L OIRIEE T L (SME) OFETMILE
Wz b, LaL, SMEA OITEIEROFHA AL,
TRASCTPB & DHHETH S &, TRA (8.2-10.1%) LV &
W23, TPB (28.4%-31.6%) & 0 {&hvo Tz, AR T,
R, BAZRRE, RO, KEBROWECH
WEIHEBRZENEN 2 HETOTHo7ZOT, &5
EHBEEZESL, R L CEBRERORNELERN
i, AN EREmD DAL+ b D LB X D,

L ZAT, BIEET NVOEREFREDORHT, BIEHR
E, RO, FERNERICABRRBRENNRA LN
Teo TOZ LT, BEBOITHENE®ED 5720, BiE
ERETHZ & (FE), EEEITUILHRE Y 4 —
Ry 79528 RN, FEREEIR (080
DA EEXD Z E OBEBEMEZRE L TV D, /I, EE)
BINOMINCB T 2B ST OFEE LT, BEOR

WT% TRA K Y TPB DEAMESFER S L7, LL,
TEROBINCE LTI, DTN 0.3%-1.9%% L350
L7gnole D¢, SEORERE CIIITBI~DHEEN
FENEEE e, Amenz s,

PLE, A CIRATEENB L OCESTEOMEA A
I TRA £V TPB DI1E 5 2@ <, 1TEOHEHIEE {03
%5 TPB OEMHENERMTE 2, Lvl, BESEEN
BEOBRBRRENIFEOTHORE I LA OH
3, TPB DER 4372 e & g o 1o, (TBYOHEIE &)
T8 (R XGRE XERR) ~OHENTENEERmS
WX ote, EETEIZ YO L S ICHIET B TEL
<, BED & Z ABEBLSNIZRIEEN 2V, SR
P& UL T L EBTEOREILEORRB I
Do

3. EBHRILDRIEE TILDRELE

EEEGH L OIRIEE T /L (SMEA) 13, tRE®SR, H
ERE, RO, IR, HEHERD 5 SO
R CHR SN ATEER OB CIE, 24 T3 ER
FI, 2 A TITEERE S BROMBIZENENE
BRRENRHZ LN, 142-208% %A L, £, &
TS RBTEIRZATINT % &, AL 19.7-25.9%~
E, EROMHBEE X T ZEDEEMENERCTE
Do RERBRORIERPITERERICN L THEN &
BALTWRNRTZ EICEL T, B WMEHDFE
HfE (BB =6.8, MIER=62) 3@ <, OBIR
STWEZEREZLND, ZDXDITESNIRE
13&H 505, SMEA 1X5ETHY, 7010 HE DO
HIEE T, ITBHREMA~OFATIN TRA LV EHNEND
ZEHERICBRERDALEERDbNS, YRS,
SMEA 13E5OEHEYEE 00 5 < T ICEKR
KRS DEHTHRENTVENLTHD, 5%
DESIATHER~DOREN 2 HTHEERERDOR
ExR5Z Lt k- T, AHARESMRRLOET L
DIBENRTFREL 2D TH A9,

C: 3

AU, EEOMFILE T VEBRT 272D,
REEA L2 N 402 & 25812, NEBHEFH L ORIEE
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5 /v (SME:A Spiral model for Exercise Adherence) 262D
DEDEERFT LI b DTH D, £ D72, TRA X TPB
DRFEZE RRFIZIT O & & HiT, T b O & DL
REEAT o T, MR EZENT D L, TRIDRT &RV T
»5,

1. TRA, TPB, SMEA OEBE&IZIBNTHEAE LA
DORICBEE R EZN L DI, L ADIiE 5 BIFERT
Hote, TOHEBEDOE D3R ADOFHERFES<
DEVE—~DOREFEERZL LI LIZEDHD
MH LR,

2. EENCHT A ITEIE R & 1TE) & OB AT E
ERGELN, THERNZITHOEERTRARL T
TRA X° TPB BXFr a7z,

3. ITEEN O FENCE VT, TRA (RRE & 81
&) TI%0.8-10.1%, TPB (RBEE, FHIAHIE, 178D
MR TIX 28.4-31.6%CTdH 0, TPB DEALMEIIIRFE
ENT=H, RBE L EBRBOREREENTED
T, TPB IEER IR X Th o 7z,

4. EBEGLOBRIEET T/ WITITEIB N A 19.7-25.9%
B L, TRA & 0 IZ@EV 2%, TPB & 0 13 & -7, E72,
TEERICK L, BEORE, RO, FEHE
BICHEBRBEN B A BT,
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