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Development of a “Vegetable Intake Self-Efficacy”
Scale for Adults

Kumiko Yamamoto*!, Rie Akamatsu*!, Yuki Tamaura*?** and Yukari Takemi**

*!Graduate School of Humanities and Sciences, Ochanomizu University
*’National Hospital Organization Zentsuji National Hospital
*Ex-Graduate School of Humanities and Sciences, Ochanomizu University
*4Kagawa Nutrition University

ABSTRACT

Objective: To examine the reliability and validity of the “Vegetable Intake Self-Efficacy” scale, a measure
of self-efficacy for vegetable intake in adults.

Methods: Selfreport questionnaires were administered to a cross-sectional sample of 317 adults
employed at a Tokyo transportation company during February 2009. We examined the reliability
of the “Vegetable Intake Self-Efficacy” scale on the basis of internal consistency (Cronbach’s alpha
coefficient) and analyzed its validity in terms of the relationships among the behavioral stages and
cognitive factors related to vegetable intake and demographic characteristics of participants.

Results: The surveys were completed by 221 adults (response rate: 69.7%). Exploratory factor analysis
revealed that “time and effort™, “environment”-, and “fatigue”-related factors contributed to vegetable
intake. Results of the confirmatory factor analysis showed that each of the 3 factors included 3
items from the 9-item “Vegetable Intake Self-Efficacy” scale (Goodness-of-Fit index (GFI) = 0.96,
adjusted GFI = 0.92, root mean square error of approximation = 0.07). The reliability (Cronbach’s
alpha cofficeint) (all items = 0.90, “time and effort” = 0.87, “environment” = 0.78, “fatigue” = 0.91)
and validity of the scale were confirmed (i.e., adults at the maintenance stage showed higher
efficacy scores than did those at the pre-contemplation stage [p < 0.01]).

Conclusions: This study developed a “Vegetable Intake Self-Efficacy” scale to measure self-efficacy for
vegetable intake in difficult situations and confirmed its reliability and validity in adults.

Jpn. J. Nutr. Diet,, 69 (1) 20~28 (2011)

Key words: scale, vegetables, self-efficacy, adult
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18.0 ver. for WindowsZ MR L, AEK#EZ
5%& L7=.

m# =R

1. HREORERMY
HREOFHER (BEERFRE) 1344.7 (9.5)
=, F¥HBMI (F # @ %) 1323.9 (3.1) kg/
m'Thorz. EHIE, BHEE414% (79.9%),
KiEE101% (19.5%) Tholz (RKE3 4,
0.6%). BB, FRE312% (60.2%), —
ANEL L824 (15.8%) Tdh-7: (RiH124%,
23.9%). &biz, BEROFET, T2L] &
Mm% L7-&d1854% (35.7%), [Hb] LEE
L7=&4%305% (58.9%) TdH- 7> (K284,
5.4%).
2. B IZTI 714 HY—DOTRREDEBREY
S28—
BENTZTA AT —DFHNREDFEYM
(ERE) 13, #M 4.6 1.1) &, TEM
Big4.6 1.1 &, ZHE2.30.D 4, VY

#T, /BRABRIBI2hEEROLN T T4 SV~

7 24.2 (1.1) |, AFu3.2 (1.1) &, #
KMEN3. 4 (1.0) HTho7-.
6ONENTITTIA AT —DOTFTNRERE%
AW, NBREXISFAT—SH L&, 3
DD GAY—HFLNI, 30D FAF —
BEEVTZ T4 AV—DTHRENSHTEY
BREEBL, 2TIHMEWIFTRAF—, £TH
BRI IR —, FHEIEBLTWAEZ 5 R
F—TholzZ b, FhENER, B,
EHRE LI, B2 5 A5 —DABUL, Fh¥
1474 (28.3%), 1354 (26.1%), 236%
(45.6%) Tdh-o7z (H1).
3. 95RO %

IR —TLDORUERHF LR, BMI
LHHBRTHITNEESSAON: (B4 p=
0.001, p=0.009). BMI* BB CTHIZ L 5
TREVHDH Y, ZEEBOEE, EHOBMIO
A, FHHE (p=0.004), B (p<0.001)
DOBMIL W B, BAED (2] AL
i, EHOLY, BHLVSZ o7 (p=
0.003) (F1).

FIAY—TEDEFBEER LAGE,
M (p<0.001), MBA2RMUHNOASH
(p=0.002), EBHEE (p=0.047), X } L
A (p=0.002) IZBVWTHIPWAEENADL

6.0

50 |

40 P

3.0 r

)

20

1.0 ¢

0.0 L L
WA T ERER

YZ92X  AFFE HENES

—— e TR —a (BB - ox T
B1 eN7I714h-BRICEB 75 X4~



HEE#EE £19% $£15 20114

&1 7525 LORUDEHY

x* e

B’ o8 R BB (B ) plE
£#" (n =518) 45.0(40.0,49.3) 45.0(39.3,53.0) 45.0(37.8,53.0) 0.4(2)  0.813
BMI” (n =510) 24.5(22.9,26.7)* 23.5(22.0,25.2)° 22.7(20.7,24.7)* 28.2(2) <0.001
EW?  (n =515) 2.3(2) 0.314
BRI 118(80. 3) 193(82.8) 103(76.3)
R 29(19.7) 40(17.2) 32(23.7)

BEREY (n=394) 0.8(2)  0.677
Gl 80(76.2) 147(80. 3) 85(80. 2)
—AEHL 25(23.8) 36(19.7) 21(19.8)

BAERE?  (n =490) 9.2(2) 0.009
ZL 38(27.7) 89(39.6) 58(45.3)
»HD 99(72.3)* 136 (60. 4) 70(54.7)"

"Median (25% 7 4 V1, 75% % 4 Vi), Kruskal-Wallis®®E, *n (%), B
@A 27 b7 7 X b iiBonferroni® M F # 17 - 72Mann-Whitney® URE, yRETHEENHLI L EFRT

(p<0.0167=0.05/3)

hi-. MRz LAY LRV] ERELAHE
1%, BEOHITEHE (p=0.001), & (p<
0.001) X WA%<, REW2HHAAAOAE
2 MEEALENE] LEELER, BF
OHFHFEHHE (p=0.005), BEEF (p=0.001)
IO hhhot., T, EBEEN [(HE] L
g L&, BHOEPERL Y DRP o7
(p=0.016). EHIZ, AMLAN [HB] L
M L7-%13, KEOHIFHEE(p=0.001),
BB (p<0.001) X hEHho7z (F2).
BRBIZ, 7R —EHRDTBHERAT —
JIZoWTHRE L7-BR, HEMAEEERADL
n7: (p=0.001). ZERBEOEE, BELE
BOBMTHEENALR (p<0.001), EBRT
RO S P Lot LA LRI,
MAEHIIEH L $30~40%% HED T
(%3).

v # &

AR T, REEHOFERGHEHOEN 7
TAAY—IlLoTHREORAEHE 2 T A

¥ =Y, 79 AF—TLONREDREY,
AEEE, AEERONROITHEER T
OHBERS L. FOKR, ¥VT7T 747
V=300 FAF—itaibh, BT
TAHT—-DISAY—L, BMI, EHEHED
ILHE, REWZHMUANORE, EEY
#, AMVA, BIUCKEERONKROITHE
BAF— VAN ER SN,

IF, V7T T4 A V—-DTNRERA:
BAWT, BREDIFAY —HH T2 T
AEE, EHE, BREO3IOOIITAF—HE
b, CORREDPS, 79RY—3H%fio
b0, KAESHEOLLV I 74 AV —idE
TOFEBRPECTENTLT 4 HV—DENE,
EHNRE, BWEDI AL TICFT6NEZ
LASRENS. LA L, ZOHERIE, Yhhic
BoltEV T T4 AV —%FHO2LVH LT
2%, ETCOFEBREETENTLT 4 50—
HEWILNERETHLI L ERBET S, ER
CHRESBE SO 7T MIBWTEN T T4 H
V-DETHURETHENALONTET, BE



T, /ERABRCBIA2EREDELV I 74 AV —

®2 V7528 -EDEFBEROBH
g & ks OB O CEEHE) pf

& (n =518) 5.1(6) 0.532
BEAEREREN 19(12.9) 35(14.8) 18(13.3)
2~ 3Mm 10( 6.8) 6(2.5 7(5.2)
BW4~5H 13( 8.8) 16( 6.8  9(6.7)
E3E<:32 105(71.4) 179(75.8) 101(74.8)
HE (n=518) 5.0(4) 0.290
AL LN 34(23.1) 61(25.8) 41(30.4)
B2~6H 56(38.1) 103(43.6) 56(41.5)
#A 1AL 57(38.8) 72(30.6) 38(28.1) _
& (n =518) 36.6(4) <0. 001
LA Ln 0(40.8)* 140(59.3)* 101(74.8)*
H2~6M@ 62(42.2) 75(31.8) 29(21.5)
#H 1B 25(17.0) 21( 8.9 5(3.7)
Bifi (n =517 11.4(6) 0.076
BEALHKT RN 33(22.6) 61(25.8) 33(24.4)
Hi1~2M 42(28.8) 62(26.3) 31(23.0)
EH3~6Mm 38(26.0) 45(19.1) 20(14.8)
#H 33(22.6) 68(28.8) 51(37.8)
BH/NNF A (n =517) 2.8(6) 0. 839
FEALEREW 6(4.1) 7(3.0) 5( 3.7)
H3~6HK 26(17.7) 37(15.7) 24(17.9)
BH1K 57(38.8) 102(43.2) 47(35.1)
Bi2ER 58(39.5) 90(38.1) 58(43.3) :
R 2 BHUROASE (n =517) 20.9(6) 0. 002
BEAY LW 21(14.4)* 58(24.6)" 42(31.1)°
H1~2m 49(33.6) 82(34.7) 41(30.4)
¥ 3~5m 39(26.7) 66(28.0) 37(27.4)
1312ER ~37(25.3)  30(12.7) 15(11.1)
ARLHEE (n =518 5.9(4) 0.207
By 17(11.6) 21( 8.9) 20(14.8)
2] 45(30.6) 83(35.2) 52(38.5)
B 85(57.8) 132(55.9) 63(46.7)
¥ 33 (n =518) 6.2(4) 0.186
W2 LM\ 68(46.3) 87(36.9) 51(37.8)
L7 54(36.7) 92(39.0) 47(34.8)
BELTWS 25(17.0) 57(24.2) 37(27.4)
HEPEE (n =518) 6.1(2) 0.047
ZL 112(76.2) 169(71.6) 85(63.0)
»b 35(23.8)* 67(28.4) 50(37.0)°
BEIR - 4<% (n =518) 4.9(2) 0. 086
‘iz hTnS 61(41.5) 125(53.0) 68(50.4)
A M (@AY IN 86(58.5) 111(47.0) 67(49.6)
HEEHOMM (n =515) 3.8(2) 0. 151
L 63(42.9) 104(44.4) 46(34.3)
»Hb 84(57.1) 130(55.6) 88(65.7)
A ML A (n=516) 12.3(2) 0. 002
L 17(11.6) 62(26.5) 31(23.0)
HhH 130(88.4)* 172(73.5)° 104(77.0)®

n (%), r¥E .
BREBT NI 7y MiBonferroniDBIE % {To o MECTHEEENH B EETT (p<0.0167=0.05/3)
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£3 IIRE-ZLOTBHERIAT -V

THERATF—Y {li% 35 Py 35 x* 8 (B ) p it
B#ER (n=194) 53 (36.3) 84 (35.6) 57 (42.2) 27.4 (8) 0. 001
BEH (n=9) 38 (26.0) 39 (16.5) 13 (9.6)
HMmH (n=79 27 (18.5) 37 (15.7) 15 (11.1)
£ (n= 73) 15 (10.3) 40 (16.9) 18 (13.3)
WrH (n=81) 13 (8.9 36 (15.3) 32 (23.7)

n (%), ry'KE

wRAEBTNT 7y b idBonferroniDBEE T o 2 RETHBEESDSHZ L &R T (p<0.0167=0.05/3)

PRLTHILOBELHBHY
KizkN727 4 H Y=L BHEOBETE,
V7L 4 HV—HPEWEIETLE, BMIAE
, BERODLENSVIENRIN. B
WMHLIERBEOENTLT 4 N —2 BT
AL, 2BE, BENTLIAHAY—DTHUR
BB EBIL, BREFOHFVPARIENC &2
HEESRTWBE I ERLY, ABIEOKRIZE
e e -H 3 5. T/, BEmEICITOREBR
WREERBBETHIENZ VI LH5Y, BMIA®
BWENTLT 4y —DRWET, HERD
BHOLBENEP T LR LLERPLE X
5.
BnTENV 7743y — L ERHEBOME
Tid, BV 774 2T —MEVRIE, BEER
RER 2 FEUNORFOHENEC, BT
Bobsdboldhhrot., /), VT
T4 hY—PECEIZIE, APVRERLTY
LEVE Dol LoT, ¥V TZTAH TV —
PROEIZEFEE, BERENFEL Y
ZENRFHENRL., ENVTZTA IR ED
HI LI LEFEBRBEHCOTLOHIC
ﬁﬂ,f&ém.
BEREEIIENTII T4 —LHRT M
FBlehbsrEvnbhTwnaI E»n"®, BANIC
BEEBROENVTIZTI4 AV —ROIHEE
LT, ShEEROREBEEMII>VWTHITON
59, bz, ETMREZSML, EWiE
HARTHERBETOEN I 74 AV —% 8

HEFUS I LANRREEND. [VFv 7 R]
PENFIIH LTI, FLERRALY, GiF%
TBXIRVTy 2 ALLRKICIIE W2
ieBrwEkdicLiy, RENEHN] B
BEWEICH LTI, BX3LHEOLNARIC
MBAFNEHIIOTTHL ) TS T AR
RTED. 5%, bPEICBVWTbLEIV 7L
TAAY—ICEAR S TRAREESEREO
AEZEMBIEL T BEXED S,
ARFRETRENVIZT 4 AV —LTHERA
F—VOMELR L. FOER, BT
T4 H Y —BECETIIMEREIELRL, ¥V
TIT7AHY—DECBETIHEFANEIRY
RRERWRREN, LAL—HT, #RZHIE
ENTITT A IV —HFECEILL BN LR
Ehl. Chig, FRENOBCERSELH
mEoHzbhTEBLT, EBRIIGHEZHALT
VRVEREZTRA TN THALS . BIEIC
BT A ETMEDICBWT, AIBREMICIZVL
DI T A TRESHLIEPBEENRTY
3, TORTHETIINRBLREOLV 7
TAAY—BEEBEOBRRENT VADR
Yy bBIOFA) y FOB/AEILL-T4DD
5 AY—IZHELE. BRBRENT vV ARST
B1%479 A v b (Pros) £ 7 AY v b (Cons)
DRV AERTY. THOEFRT—-II%
BLRIITHBATRELZERO 1 2L 3h 5V,
4ODYFAY—-REN T T4 AV —BHE
BERENT Y ABHOTEHFRY [ETHL2



B (progressive) ], WA AE W [R5 A%

{ EBIM 2 # (disengaged pessimistic) J,
NWILT 4 AT —DANRE [REAML (R
BB (disengaged optimistic) J, BR#E
NG YADAY v POANE [EBSTEL
# (immotive) | THo. AMBTRENTS:
RAEMOLN 7T 74 AT —DE B,

[RBEN% BB (disengaged opti-
mistic) ] ICHTWRTLLEELSE. T4hbb,
TV TLT7 4 AT - REPEBRRENT VA
DAy FIEVALBLTHY, FEGEHEICH
WTHHE DS, REFEHOEERLRL
TVRWEHRIREIVIEALLETHLLE
Abha, FHRETIE, BRRENT VADF
fliziToTwinid, SohiRFFIIIZT
ET&LVv. BIREMIIEIhEH T4 71
DWTEHSHORFFETH 5.

BREICEHRIIZVOPOBRAEYD S, F
3, HCHEIC L 2B TH - LD
Fohsd, 070, HREEFRIZHEL,IZTSE
T, RIZ, L edo W REOHK
BB IUMASEOARER, RERKE, a8
BRI, iR, YBERBESTERNFOTEE
BTHLILIEIOND, E6I12, AWET
WBFAZ 7= LOITRE 1 HOBERB
MERDAERFRLL TV -Z EEHITON
bH., 7, ARTRBEROAZHREL T
B, —BILTRERICIERIH . 55
TR EEDLRLIEMICBNT, BETIL
ENdb.

DED LS ZBERENDHZ 0D, KFFETIF
BEEBROBERBREOELN 774 AV —OTF
MREDBENTI SAZ—IZ0EL, F0%
BERL7:. TOER, V774 H =D
SEMICHVED, BREMLEFEEBE L AT
WAHZEPIRENT, VT T4 H T —%FE
flil, REEFLHFEOE LIS LIS 0%
HiAsifFshs.

BT, /BABRICBY26EEROLNTI T4 H Y~

V. BbHIC

FHRETIX, BABHZHRIC, 172
ARV —DTHREBREHWTISAY -
GWRITY, 2 9RY-TLORE, £5E
B, hEFROFBREONKTHOER A
TUVEOMEERE LA, TORRE, B,
B, BEO3IDOELTIZ T4 HI—DY
FAY =N, BIIFAY—-LEDMHBD
FHHOMER KR L2 2 n, BHEOWME
Tid, BEHIIBWTIBMIFE L, BEENED S
BVRED o7 EETHELOBETIE, KBRIC
BUYTHARALAB2RUNOETOHENS
{, BBRROLZVE, AFLVADHLENS
ol REEBROFRBHOMNETBHOESE
AF—JLOMETE, BRIERPOERS
ol TOTENL, REBEHOLLV 7T
TAAT—BEI EIE, BT LWAETEEE,
RRRBICBLET S LRI R, Cho Dk
BEEI2, 5BV TIZTILHI—%BD
LI UL REN LR FEERIF LTV D
E¥dh 5.

# =B

FEERG, FR21F R A B ET R R AR S O
RABMEFTRERE) [EEHEBY BT 2AHE
FEHRPCRIAEEZROFHEICHT 2R (F
EHRE RRPHD) ] O—RELTERKL .

X M

1) 5 - XREHHELE. DERE - FROBK
—FRIVEEE A REE - FEWEEI D —,
HR H—HRR, 2010 : 54-55.

2) BESWERKE. HENLRD - RREkE 70
77 h (FEER) 2007.
http:// www .mhlw . go. jp / bunya / shakaihosho /
iryouseido01/info03a.html (2010 6 A7H IZ 7 ~
£ A)

3) Strecher V], DeVellis BM, Becker MH, et al. The



Hitskik $£19% $1%5 2011F

role of self-efficacy in achieving health behavior
change. Health Educ. 1987; 13: 73-92.

4) Elfhag K, Rossner S. Who succeeds in maintain-
ing weight loss? A conceptual review of factors
associated with weight loss maintenance and
weight regain. Obes Rev. 2005; 6: 67-85.

5) Bandura A. Self-efficacy: toward a unifying the-
ory of behavioral change. Psychol Rev. 1977; 84:
191-215.

6) Stanton AL, Garcia ME, Green SB. Development
and validation of the situational appetite measures.
Addict Behav. 1990; 15: 461-472.

7) BAEE, REAE, KNEF, B RTBHOH
CHHRREOEE—BFHBEIREGHBRRE

(KC-SAM) 8 & U'H ARSI R BE (KC-
DEM) R UH L EHYE. BFXFRAFRE.
2000 ; 47 © 131-139.

8) Clark MM, Abrams DB, Niaura RS, et al. Self-ef-
ficacy in weight management. J Consult Clin Psy-
chol. 1991; 59: 739-744.

9) Bas M, Donmez S. Self-efficacy and restrained
eating in relation to weight loss among overweight
men and women in Turkey. Appetite. 2008; 52: 209—
16.

10) Rimal RN. Closing the knowledge-behavior gap
in health promotion: the mediating role of self—effi-
cacy. Health Commun. 2000; 12: 219-237.

11) Prochaska JO, Velicer WF. The transtheoretical
model of health behavior cange. Am J Health Prom.
1997; 12: 38—48.

12) WHO expert consultation. Appropriate body-
mass index for Asian Populations and its implica-

tionsfor policy and intervention strategies. Lancet.

2004; 363: 157-163.

13) BE#R, 2. B AR 0HED N RRE
ZFRS HLVEBRONE L IRBEDODH 2K,
WRFZE. 2000 6 :18-28.

14) Warziski MT, Sereika SM, Styn MA, et al
Changes in self-efficacy and dietary adherence: the
impact on weight loss in the PREFER study. ] Be-
hav Med. 2008; 31: 81-92.

15) Richman RM, Loughnan GT, Droulers AM, et al
Self-efficacy in relation to eating behaviour among
obese and non—obese women. Int J Obes. 2001; 25:
907-913.

16) Tsugane S, Sasaki S, Tsubono Y. Under— and
overweight impact on mortality among middle-
aged Japanese men and women: a 10~y follow-up
of JPHC study cohort 1. Int ] Obes Relat Metab
Disord. 2002; 26: 529-537.

17) Maibach E, Flora A]J, Nass C. Changes in self-ef-
ficacy and health behavior in response to a minimal
contact community health campaign. Health Com-
mun. 1991; 3: 1-15.

18) Velicer W, Diclemente CC, Rossi JS et al Relapse
situations and self-efficacy: an integrative model.
Addict Behav. 1990; 15, 271-283.

19) E@ARL, FRAE, RRO2Y. KEFHICS
WA2ERBEONKRENIER. KRFEME.
2010 ; 68 : 87-94.

20) Schorr GS, Schmidt CO, Baumeister SE, et al
Does precontemplation represent a homogeneous
stage category ? A latent class analysis on German
smokers. ] Consult Clin Psychol. 2008; 76: 840-851.

(%4 2010, 7. 16; %HE 2010. 12. 28)



ET, W/BABECBIIGETEOELIZ T4 H Y —

Weight control self-efficacy among adult men:
A cluster analytic approach

Marie MIZOSHITA™', Rie AKAMATSU™,
Yuki TAMAURA***? and Yukari TAKEMI*

Objective: To examine the demographic characteristics, lifestyle and stage of coping behavior of
each cluster classified adult men according to weight control self-efficacy.

Methods: This is a cross—sectional study using self-administered questionnaires. 518 men were par-
ticipants for analysis in this study. The questionnaires included demographic characteristics,
weight control self—efficacy, lifestyle, stage of coping behavior and knowledge about weight con-
trol, and perception of current weight. Cluster analysis was conducted by self-efficacy which
was measured with 32 items using six sub-scales (food availability, social pressure, reward,
negative feelings, hunger, and relaxation). Kruskal-Wallis and Chri-square tests with multiple
comparisons were used for examining the characteristics of each cluster

Results: We identified three clusters defined according to whether all subscale scores were high,
close to average, or low. The body mass index of the low group (24.8kg/m? was significantly
higher than that of the average (23.7kg/m?) and high groups (23.2kg/m? (low and average
group: p=0.004, low and high group: p<0.001)}. The low group included more people with medi-
cal histories (72.3%) than did the high group (54.7%, p=0.003). Similarly, the men in the low
group were more likely to have a undesirable lifestyle.

Conclusions: This study suggestéd that high self-efficacy is related to a preferable lifestyle and
good health among men, and programs to improve weight control self-efficacy are needed.

(JSHEP ; 19(1) : 26-35]

Key words: weight control, self-efficacy, adult men

*! Graduated School of Humanities and Sciences, Ochanomizu University
** National Hospital Organization Zentsuji National Hospital
** Ex—Graduated School of Humanities and Sciences, Ochanomizu University

** Kagawa Nutrition University
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