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Abstract This study aimed to develop affective experience, attitude, and behavioral inten-
tion scales for exercise, and examine their associations with exercise behavior. A web-based
questionnaire survey was conducted among 500 individuals aged 60 to 69 years at baseline.
The survey measured respondents’ affective experiences, attitude, behavioral intention, exercise
behavior, and demographic factors. The same survey was conducted 2 weeks (n = 345) and 1
year later (n = 338). Exploratory and confirmatory factor analyses showed that the factor struc-
tures of the affective experience (2 factors: 3 items each for positive experience and negative
experience), attitude (2 factors: 3 items each for affective attitudes and instrumental attitudes),
and behavioral intention scales (2 factors: 4 items each for intention to maintain behavior and
intention to overcome barriers) were acceptable. For these scales, the Cronbach’s alpha coef-
ficients ranged from 0.69 to 0.92, Pearson’s correlation coefficients for baseline and 2-week
follow-up ranged from 0.51 to 0.81, and Cohen’s d values for the associations with exercise be-
havior ranged from 0.46 to 0.98. After adjusting for demographic factors and exercise behavior
at baseline, structural equation modeling showed that an affective attitude toward exercise at
baseline significantly predicted exercise behavior at 1-year follow-up (standardized coefficient
= 0.27), and that the affective attitude was predominantly explained by the positive affective
experience of exercise (standardized coefficient = 0.80). The results confirmed the validities
and reliabilities of the scales. Positive affective experiences and affective attitudes may be im-

portant determinants of exercise behavior.
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Table 1. Frequency distribution of each item and exploratory and confirmatory factor analysis for scale of affective experience of

exercise

Frequency distribution EFA®? CFA}

Definitely not Probably not Neither Probably Definitely

FactorI FactorII  FactorI Factor II

HELA®%IT, BRLEKKLICRS 4.4% 9.6% 26.0% 43.8% 16.2% 0.89 20.07 0.91 —
EEE L TWIERTIE, BLORFELIZRS 4.2% 13.0%  33.8% 37.8% 11.2% 0.88 | -0.01 0.84 —
EHL%IT. [ELMTo&EDTD 4.2% 82%  222% 46.0%  19.4% 0.87 | -0.07 0.92 —
E#E LTV oEPIE, EEBNCEPRTED 4.4% 104%  30.6% 42.0%  12.6% 0.86 0.01 — —
EE) Lotkid, TRbEBHLV) LRERUD 4.6% 162%  262% 39.8%  13.2% 080  -0.11 — —
EBE L TWAERFIX. V2 U7 LEKELICRD 7.8% 19.0%  47.0% 202%  6.0% 079 0.3 — —
EBE LTV A EFIL, RERRRDICRS 23.8% 48.0%  22.0% 4.8% 1.4% 0.00 | 0.71 — 0.64
EE Uit BRRTTLES 9.8% 29.4%  31.8% 232%  5.8% -0.05 | 0.63 — 0.63
EE) L %iE, FErVTRELRED 16.6% 38.6%  288% 13.0%  3.0% 0.14 | 057 — 0.69
BEE L TOVAEFIR, BRELEK/FLICRS 10.4% 33.4%  34.0% 196%  2.6% 042 . 047 — —

EFA, Exploratory Factor Analysis, CFA; Confirmatory Factor Analysis.

*The maximum likelihood method with promax rotation, "GFI=0987, CFI=0.991, RMSEA=0.057

Correlation coefficients between the factor were —0.13 in exploratory factor analysis, and -0.27 in confirmatory factor analysis.
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Table 2. Frequency distribution of each item and exploratory and confirmatory factor analysis for scale of attitude toward exercise
Frequency distribution EFA? CFA®

Strongly Moderately Slightly Moderately Definitely Factor | Factor Il Factor I Factor II

disagree disagree agree agree agree
BRI o TEBEIT) Z i3, fF&ie il 78%  222% 332% 272% 9.6% 095 | -0.07 0.88 —
BRI~ TEBNZITH LT, VIV sTD L 68%  30.8% 34.8% 21.2% 6.4% 093 | -0.11 0.88 —
BRCL > TEBEITIZ &1, BLWZ &K 54%  194% 33.0% 32.8% 9.4% 0.89 | -0.01 0.93 —

B> TCHEEIZITHIZ &I, VIV I RATEDZER 56%  154% 324% 354% 11.2% 0.82 0.10 — —
BlcE > CTEEBZITH> Z L. RELORWVWI LR 48%  134% 32.0% 37.8% 12.0% 0.79 0.16 — —
AMIZE > CTHEZITH Z &k, BRBMORBVWI & 72%  272% 350% 25.4% 5.2% 0.65 0.17 — —

B > TESEITD Z &3, HHREZESMECHD Z L7 46%  122%  324%  39.4% 11.4% 0.61 0.35 — —

BRIZe - TERERITI) Z&X, RERZEE 1.6% 9.8%  252% 43.0%  20.4% -0.04 | 093 — 0.90
AR E » CHEEVZITH Z Lid, RIS &R 2.8% 8.6%  264% 43.6% 18.6% 0.06 0.86 — 0.91
BT > TEEZITH Z LT, BEICOWZ &7 14%  48%  200% 458%  28.0% -0.01 | 0.84 — 0.82

EFA, Exploratory Factor Analysis, CFA; Confirmatory Factor Analysis.
*The maximum likelihood method with promax rotation, °GFI=0.992, CF1=0.998, RMSEA=0.034
Correlation coefficients between the factor were 0.72 in exploratory factor analysis, and 0.69 in confirmatory factor analysis.

Table 3. Frequency distribution of each item and exploratory and confirmatory factor analysis for scale of behavioral intention to
exercise

Frequency distribution EFA® CFAb

Strongly Moderately Neither Somewhat Strongly Factor I Factor Il Factor I Factor II

disagree  disagree agree agree
SHOEET, CEDRY, EHBEZTo TV &N 5.6% 8.0%  18.4% 47.0% 21.0% | 097 | -0.18 0.82 —
b LEBEHRDZL, TELHETREFERT -V 5.0% 98%  23.0% 45.6%  16.6% 092 | -0.10 0.85 —
b LEBZ DL, T2 EDOTHEHELEL, 5.4% 13.0% 350% 358% 108% | 0.81 | 0.03 0.85 —
b LEBZ DL, BRPTHRITL 20 52% 13.6%  282% 424% 10.6% | 0.68 | 0.14 0.79 —
ROBEBRAATNDHC S, BEZIT D 8.6%  17.0% 286% 38.0%  7.8% 0.61  0.28 — —
HE DR RVEETYH, EBEAT O R ZRER Lz 7.2% 164%  260% 354% 150% 055  0.19 — —
AT TSI LRI RITEO A TH, BREITW =W 234%  40.0%  256%  8.4% 2.6% -0.27 | 0.99 — 0.78
HAFERLRFERLTILLVETY, EBHriT v 140%  314%  324% 19.0%  32% 0.02 | 085 — 0.89
MOFERLHERERH->TH, TEXLHETEBZEELLY 102%  332% 392%  142%  3.2% 0.13 | 0.69 — 0.75
b LEBZAHT- 5, RKEICAER SHTIOEB 28T -0 150%  28.6%  29.0% 222%  52% 0.15 | 0.64 — 0.75
EWRBPHED L RVETYH, EBEZTV 214%  368% 25.0% 14.0%  2.8% 0.06  0.58 — —

b LEBZHADL, TES7ET 1 AURETIOESZ Loy 104%  27.0%  314%  246%  6.6% 027 051 — —

L LENTVWLEETYH, BEIZITV N 9.4% 232%  35.0% 27.0%  5.4% 042 043 — —

EF A, Exploratory Factor Analysis, CFA; Confirmatory Factor Analysis.
*The maximum likelihood method with promax rotation, "GFI=0949, CFI=0.963, RMSEA=0098
Correlation coefficients between the factor were 0.68 in exploratory factor analysis, and 0.65 in confirmatory factor analysis.
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Table 4. Binary cross-sectional association of affective experience, attitude, and behavioral intention with exercise

behavior

Exercise behavior, M (SD)

< 30 min on 2 days/week? > 30 min on 2 days/week® t-value Cohen’sd p-value

Positive affective experience of exercise (range, 3 to 15) 9.6 (2.9) 11.9(2.0) 10.4 0.93 <0.001
Negative affective experience of exercise (range, 3 to 15) 7.92.3) 6.9(2.2) 5.1 046  <0.001
Affective attitude toward exercise (range, 3 to 15) 8.0(2.8) 10.6 (2.4) 10.9 098  <0.001
Instrumental attitude toward exercise (range, 3 to 15) 103 (2.7) 12.5(1.9) 104 093  <0.001
Intention to maintain exercise (range, 4 to 20) 12.6 (3.7) 15.7 (2.6) 10.5 0.95 <0.001
Intention to overcome exercise barriers (range, 4 to 20) 9.5(3.3) 11.3(3.5) 5.8 0.52  <0.001

=271, "n=229
M, Mean; SD, Standard Deviation

Table 5. Logistic regression analyses for predictive validity of affective experi-
ence, attitude, and behavioral intention on exercise behavior

Adjusted OR (95% CI) p-value
Positive affective experience of exercise at baseline (score) 1.40 (1.21, 1.62) <0.001
Negative affective experience of exercise at baseline (score) 0.86 (0.75, 0.98) 0.027
Affective attitude toward exercise at baseline (score) 1.50(1.29, 1.73) <0.001
Instrumental attitude toward exercise at baseline (score) 1.28 (1.11, 1.48) 0.001
Intention to maintain exercise at baseline (score) 1.27(1.12, 1.43) <0.001
Intention to overcome exercise barriers at baseline (score) 1.17 (1.06, 1.29) 0.001

OR, Odds Ratio; 95% CI, 95% confidence interval
Dependent variable was exercise behavior at follow-up (< 30 min on 2 days/week

=0, > 30 min on 2 days/week = 1).

Each odd ratio was adjusted by age, sex, educational background, current working

status, and exercise behavior at baseline.
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Fig. 1 Initial model for the association of affective experience, attitude, and behavioral intention with exercise behavior (structural

equation modeling).

“e” represents error terms for observed variables and “d” represents disturbance terms for latent variables. While the actual anal-
ysis examined all paths from demographic factors, these paths are not shown in this figure for readability. All coefficients were
standardized. Exercise behavior (< 30 min on 2day/week = 0, > 60 min on 2 days/week = 1) was a dummy variable. Dotted lines
represent a non-significant path, solid thin lines represent a significant path with a standardized coefficient value < 0.20, solid bold
lines represent a significant path with a standardized coefficient value < 0.50, and solid extra-bold line represents significant path
with a standardized coefficient value > 050, respectively. The model-fit indices were GF1=0.895, CF1=0.953, and RMSEA=0.058.

*p<0.05, **p<0.01, **p<0.001.

Lol TV ERBIC, BRIEEED, MBS
B2 EBITEHOFHURT TH o7z BIEWREE I,
BEENE L OB EN 72 BRAERERSEREBEE L Tz /&
TERRERE IS, EBOBEEN L IEEL Thiroi.
EENTENC N T A ERLR AR, EBICNTLETE
B2 RERBIROKE L, KT, KIENEBEIKE
Motz RFETHN LA, BaifAxicBI) &
BT D29% %, 1EBEBHAZICBIT 2 EBTEHO
53% % B L Tz,

BT E LT, BRIENWREL AR, EBOME
ENEERER L LA-ERESH 21T, Fig 2 CTEIE
BIRERE L BB OB ER E OFELRBEMIR SN
PolzmEE L. FOKE, EXBRME L FRWEE
DEBLFEICHIE L2 EFMIIBWTIE, BIEMRE
Eix, EBoSREERICEREICEEL T (=032
p<001). LH L, BABM L FEMEEOEEIIMAT,
HEN - TENRIERBROEELREIICHELET
MZBWTIE, BIEEELESOKEENICAEICE
LT osz (=007 p=0133).

£ =

AREORER, HIFRLIRETH D, EBEDORK
TE#EER, EB~NORE, BIUEHOTBERRER,

—EDORYE - ERUEELET LI EFHLPIC R0 7.
ZOHRIE, ThOoORER, EEHTHOREICRIFEE
RARLTHREDORIEICFHATCELIRETHDL I L &R
LT3 REOERFELEICOVT, BIERBRRE
DEMEE Thol: [EB% LTV EEPIE, EEIcE
mTEL |, [EELARIZ TROEBLV] LKL
5], BEEAL DL, BB L TR 2ol
HIREAIRZTBY), RERBRREL L COBYHRICH
ZOEBHYH 72000, WIEBIERGRER 75 TR
BIEB L LTRIREN oz, T2, ERHBRTHH
THHENWARTHEBIUCETANEDOEVEBIL,
BHHEF I OBEERESTEINDEEDTH o7,
Lo T, WIFhORESRHFRZUELETH LM
T&5. T/, FEEEZLEIIOVT, EFHTEICH
THMORES IE, SiyHse L OREMICET 2 5E
ENFELEIRTHSL. —FH, KRBT, GTEH
% RIERERRE & EBTE & OBEROMEEOKE &
i3 (d=046) ZHREOBER (d=050) ITEL TV iho
724, MEFOBESEBRIIHFNIIEERZLDOTH -7
Z0®, HEROEEREZUHEIIHLTWEEE
Aohb, FOMOREDHEEREZ LMHEIZONWTIE,
HERENRELKRTHY, MORESY &% L AEN
FoNnb. IS OBERES Y TR LSO



EEZBY 5 RIERER, BE, TERERRE 113

-0.27™
-0.27 *l
-0.23™ > Educational Current working
' background status (baseline)
(baseline)
\ 4
0.61™
0.16" Positive Affective .
(ba':gl?ne) affective experience attitude 0.20 .
d (baseline) (baseline) l -0.11
Intention to o . .
0.29
-0.12" -0.36™ 0.16'1 maintain exercise Exez(t:z:ellnii:?vnor <e
(baseline)
> Negative Instrumental [-0.08" K
—> Sex affective experience attitude -0.13
(baseline) P h
(baseline) (baseline)
I \ 0.56™
\ 0.27"?| Exercise behavior

"1 (1-year follow-up) |ee

Fig. 2 Final model for the association of affective experience, attitude, and behavioral intention with exercise behavior (structural

equation modeling).

“e” represents error terms for observed variables and “d” represents disturbance terms for latent variables. Exercise behavior (<
30 min on 2days /week = 0, > 30 min on 2 days/week = 1), sex (male = 0, female = 1), educational background (less than 4-year
college = 0, 4-year college or more = 1), current working status (no = 0, yes = 1) were dummy variables. Solid thin lines repre-
sent a significant path with a standardized coefficient value < 0.20, solid bold lines represent a significant path with a standardized
coefficient vatue < 0.50, and solid extra-bold lines represent a significant path with a standardized coefficient value > 0.50, respec-
tively. The model-fit indices were GFI=0.905, CFI=0.962, and RMSEA=0.054.

*p<0.05, **p<0.01, **p<0.001.
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Table 6. Association of affective experience, attitude, and behavioral intention with exer-
cise behavior in final model of structural equation modeling

Exercise behavior? Exercise behavior*

at baseline (R>=0.29)  at follow-up (R?>=0.53)

Positive affective experience of exercise at baseline 0.42 0.45
Negative affective experience of exercise at baseline -0.16 -0.11
Affective attitude toward exercise at baseline 0.20 0.38
Instrumental attitude toward exercise at baseline 0.10 0.06
Intention to maintain exercise at baseline 0.29 0.17
Age at baseline 0.07 0.07
Gender at baseline -0.05 -0.03
Educational background at baseline 0.03 0.04
Current working status at baseline -0.11 -0.06

—_ 0.56

Exercise behavior at baseline?

Each value represents standardized total effects on exercise behavior in final model of

structural equation modeling (Fig. 2).

*Exercise behavior at baseline and follow-up were dichotomized by the cut-off time as 30

min on 2 days/week.
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