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Abstract

Daily consumption of a variety of fruits and vegetables (FVs) has been proven to be an es-
sential requirement for keeping good health. Despite its importance, few studies have analyzed
the determinants. This study characterizes FV-intake variety by considering both perceptive
and socio-economic predictors within a single analytical framework. A questionnaire survey
was conducted to measure FV-intake variety in terms of the number of FV items consumed
in the last seven days and to collect perceptive and socio-economic information. Multivariate
regression analysis demonstrates that critical thinking disposition, health locus of control, nu-
tritional knowledge and variety seeking tendency are strong determinants for FV-intake variety,
whereas a number of family members and age are the only significant variables among socio-
economic factors. Overall, this paper finds that perceptive factors have stronger influences on
FV-intake variety than socio-economic factors, suggesting a relative importance of improving
general perceptions and education such as awareness or the way of thinking about health and
nutrition.
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1 Introduction1

It is widely recognized that intake of fruits and vegetables (FVs) plays a protective role against2

major diseases. In fact, FV intake is found to decrease the risk of cardiovascular disease (CVD),3

and the risk of certain cancers, mainly in the digestive system, and it is inversely associated with4

body weight and fat mass (see, e.g., Davis et al., 2006, He et al., 2006, Vainio and Weiderpass,5

2006, Guillaumie et al., 2010). Additionally, there is a growing consensus that intake of varied FVs6

is essential for keeping good health. For example, in the US, the governments dietary guidelines7

recommend eating a variety of FVs each day (U.S. Department of Health and Human Services,8

2005, 2015). The American Heart Association has issued a similar recommendation as a way to9

reduce the risk of CVD (Lichtenstein et al., 2006). Given this state of affairs, this paper addresses10

the determinants for FV intake focusing on its variety.11

Many previous works focus on quantity of FV intake rather than FV-intake variety and one12

major approach is to consider economic determinants (see, e.g., Behrman et al., 1988, Irala-Estevez13

et al., 2000, Grunert, 2005, Fuller et al., 2013, Conklin et al., 2013, Dave et al., 2016). Most of14

these works focus on the effect of various socio-economic status such as age (adults vs. children),15

gender, education, prices and income on quantity of various food intake. Conklin et al. (2013)16

show that old and children are very vulnerable and tend to have less FV intake in response to17

varied economic factors. Emanuel et al. (2012) focus on gender difference in the quantity of FV18

intake, demonstrating that females take more favorable perception and behaviors to FV intake than19

males. Behrman et al. (1988), Irala-Estevez et al. (2000), Wyse et al. (2012) and Dave et al. (2016)20

demonstrate that education and income generally increase the quantity of FV intake, leading to21

healthier food habits.22

The other major approach is to address the quantity of FV intake by mainly considering not23

only economic but also perceptive (or cognitive) factors (Krebs-Smith et al., 1995, Cox et al.,24

1998, Guillaumie et al., 2010, Williams et al., 2010, Graham et al., 2013). Michie et al. (2005)25

demonstrate that a series of perceptive and cognitive factors including a variety of beliefs over26

consequences can characterize the behaviors related to health, claiming a further necessity of psy-27
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chological theory to promote healthy and diet practices. Following this work, many researches28

focus on perceptive factors analyzing the correlation with FV intake, concluding that perceptive29

and cognitive factors are important determinants for FV intake (see, e.g., Moser et al., 2005, An-30

derson et al., 2007, Watters et al., 2007, Wolf et al., 2008, Ball et al., 2009). Nollen et al. (2008) and31

Wyse et al. (2012) employ a randomized trial approach to see the causality between psychosocial32

factors and FV intake with intervention measures, finding that interventions to increase knowledge33

for the necessity of FVs can improve FV intake in treatment groups.34

While FV intake has been empirically characterized in the past literature, there has been a35

long-standing debate on the relative importance between the quantity of FV intake and its varieties36

for improving health status (Padayatty and Levine, 2008, Bhupathiraju and Tucker, 2011, Griep37

et al., 2012, Cooper et al., 2012, Ye et al., 2013). Buchner et al. (2010) find that FV intake variety38

was negatively associated with lung cancer in current smokers. Bhupathiraju and Tucker (2011)39

demonstrate that variety, not quantity, of FV intake is inversely associated with coronary heart40

disease risk in Puerto Rican adults. Furthermore, they find that greater variety, not total quantity,41

of FV intake is associated with higher cognitive function in middle-aged and older Puerto Ricans.42

Cooper et al. (2012) show that FV variety is associated with a reduced risk of type 2 diabetes (T2D)43

even after controlling for FV quantity. Overall, FV variety, not the quantity, has been established to44

contribute to good health. Recent empirical evidence establish that FV variety is equally important45

to improve health status.46

While numerous works have analyzed the determinants for FV intake focusing on perceptive47

and socio-economic factors, few works has been found to characterize the FV variety. To the best48

of our knowledge, no previous works exist to empirically examine the determinants of the FV49

intake variety, considering both socio-economic and perceptive factors. Therefore, we hypothesize50

that FV variety is associated with both fundamental perceptive factors and socio-economic ones,51

and seek to empirically characterize how these two kinds of factors contribute to the variety of52

FV intake within a single analytical framework. Our analysis demonstrates that perceptive factors53

of critical thinking disposition, health locus of control, nutritional knowledge and variety seeking54
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tendency are strong determinants for FV-intake variety, whereas a number of family members and55

age are the only significant variables among socio-economic factors. Overall, this paper finds56

that perceptive factors have stronger influences on FV-intake variety than socio-economic factors,57

suggesting a relative importance of improving general perceptions and education such as awareness58

and critical thinking about health and nutrition.59

2 Methods60

2.1 Sample61

Data were collected via a Japanese Internet research company, Cross Marketing, Inc. As of62

September 2010, this company had 1,428,846 registered members throughout Japan. Among them,63

adult participants between 20 and 79 years old were invited via e-mail to participate in the prelim-64

inary survey. Then, some of the participants were invited to proceed to the main survey so that65

nine groups, defined by three age categories and three categories of geographical remoteness of66

residence, have the same sample size. Following Coveney and O’Dwyer (2009), distance to su-67

permarkets is adopted as the measure of geographical remoteness. Specifically, in the preliminary68

survey, respondents were asked the distance between their residence and the nearest supermar-69

ket. The scales used for this question were 1 = within 0.8 km (10min by foot or 2min by car);70

2 = within 2.4 km (30min by foot or 6min by car); 3 = more than 2.4 km. Cross Marketing71

provided data on 600 respondents to the authors in such a way that the participants’ identities re-72

main unknown. All participants had agreed with this method of data utilization when they became73

registered members of Cross Marketing.74

2.2 Measures75

The socio-economic and demographic variables are included in the questionnaire: (1) age; (2)76

number of family members; (3) annual household income (scale: 1 = less than 3 million yen; 2 =77
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3-4.99 milllion yen; 3 = more than 5 million yen; 4 = not willing to to answer); (4) education78

(scale: 1 = high school or less, 2 = junior college, 3 = university or graduate school); (5) car79

ownership (scale: 1 = yes and 2 = no). Also, perceptive variables included in the analysis are80

general scientific and nutritional knowledge and scales such as meal-making self-efficacy, health81

locus of control, variety-seeking tendency, and logical thinking disposition. The details of these82

instruments are given below.83

Meal-making self-efficacy84

The 10-item Meal-making Efficacy Scale was adopted. The items were as follows: (1) I can cut85

food materials in a way that is suitable for the meal that I am preparing, (2) I can arrange cooking86

in my own way, (3) I have techniques for making meals delicious, (4) I can arrange the process of87

cooking to enhance efficiency, (5) I can prepare delicious dishes at lower cost, (6) I can prepare88

meals that are good for my health, (7) I can prepare meals according to the health conditions of89

those who eat them, (8) I can consider menus taking nutritional balance into account, (9) I can90

decollate table of the meal to welcome guests, and (10) I can prepare meals taking into account91

the balance of the colors of the foods. Items were rated from 1 (strongly disagree) to 5 (strongly92

agree). The theoretical range of scores was 10-50.93

Health locus of control94

The internality subscale of the Japanese version of the Health Locus of Control Scale was95

adopted. The items were “If I get sick, my behavior determines how soon I get well,” “I am in96

control of my health,” “When I get sick, I am to blame,” “If I take care of myself, I can avoid97

illness,” and “If I take the right actions, I can stay healthy.” Items were rated from 1 (strongly98

disagree) to 5 (strongly agree). The theoretical range was 5-25.99
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Dietary knowledge100

Omori (2011) proposes a set of 12 questions to measure people’s food and cooking knowl-101

edge in the Japanese context. Among them, two questions with high percentages (greater than 70102

percent) of correct answers are deleted and 10 questions are adopted. Respondents are presented103

with 10 facts of cooking techniques regarding food materials; in each case, they are asked to give104

a response of 1 (“I know it”), 2 (“I have heard about it”), or 3 (“I do not know it”). The number105

of items for which respondents give an answer of 1 is defined as their nutrition knowledge score.106

The items are “It is impossible to make jellies using raw pineapples or kiwis,” “Sugar and salt107

have infinite length of shelf life,” “It is more difficult to peel boiled fresh eggs,” “When stored108

with apples, fruits become ripe faster,” “The meaning of the term Men-tori” (i.e., the technique109

of chamfering, or cutting off corners of food materials), “The meaning of the term Otoshi-buta”110

(i.e., the technique of resting the lid directly on food in the simmering liquid in the pot), “Agar and111

gelatin are different things,” “In boiling green leafy vegetables, it is better not to use a lid on the112

pot,” “The meaning of the term Nikogori” (i.e., the technique of making jellies with fish or meat113

broth rich in gelatin), and “The meaning of the term Sashi-mizu” (i.e., the technique of inserting a114

small amount of cold water into the pot to prevent it from boiling over).115

Critical thiking disposition116

The logical thinking subscale of the critical thinking disposition scale developed by Hirayama117

and Kasumi (2004) was adopted. This subscale consists of 13 items, which could be translated118

into English as follows: (1) “I am good at thinking about complex problems in an orderly fashion,”119

(2) “I am good at collecting my thoughts,” (3) “I am confident in thinking about things precisely,”120

(4) “I am good at making persuasive arguments,” (5) “I am confused when thinking about complex121

problems” (reversed item), (6) “I am usually the one to make decisions because my peers believe I122

can make fair judgments,” (7) “I can concentrate on grappling with problems,” (8) “I can continue123

working on a difficult problem that is not straightforward,” (9) “I can think about things coher-124

ently,” (10) “One of my shortcomings is that I am easily distracted” (reversed item), (11) “When125
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I think about a solution, I am unable to think about other alternatives” (reversed item), (12) “I can126

inquire into things carefully,” and (13) “I am constructive in proposing alternatives.” Items were127

rated from 1 (strongly disagree) to 5 (strongly agree). The theoretical range was 13-65.128

Variety-seeking tendency129

To measure variety-seeking tendency, VARSEEK scale developed by Van Trijp and Steenkamp130

(1992) is included in the questionnaire. This instrument includes eight items: (1) “When I eat131

out, I like to try the most unusual items, even if I am not sure that I would like them,” (2) “While132

preparing food or snacks, I like to try new recipes,” (3) “I think it is fun to try food items that133

I am not familiar with,” (4) “I am eager to know what kind of food people from other countries134

eat,” (5) “I like to eat exotic food,” (6) “Items with which I am unfamiliar on a menu make me135

curious,” (7) “I prefer to eat food products that I am accustomed to,” and (8) “I am curious about136

food products that I am not familiar with (reversed item).” The items were rated on a five-point137

Likert scale ranging from 1 (completely disagree) to 5 (completely agree). The theoretical range138

was 8-40.139

Scientific literacy140

Items to measure scientific literacy were adopted from a questionnaire-based survey on atti-141

tudes toward science and technology conducted by National Institute of Science and Technology142

Policy (2001). The present study utilized 15 questions regarding general scientific knowledge.143

Questions 113 describe scientific propositions such as “the temperature of the core of the earth is144

extremely high,” “all radioactive materials are artificial,” and “the oxygen we breathe is produced145

by plants.” The respondents are required to choose one of three alternatives: “The proposition is146

true,” “the proposition is false,” and “I have no idea.” Question 14 asks whether light or sound is147

faster. Respondents are required to choose one of four alternatives: “light,” “sound,” “The speeds148

are nearly the same” and “I have no idea.” Question 15 comprises two sub-questions, and respon-149

dents are considered to have answered the question correctly only when correct answers are chosen150
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for both of them. The first question asks if the sun is rotating around the earth or if the earth is151

rotating around the sun. Then, respondents who have answered the first sub-question correctly are152

asked how long it takes for the earth to make a trip around the sun. The scale is defined as the153

number of questions to which respondents provided correct answers. The theoretical range is 0-15.154

Variety in fruit and vegetable intake155

Access to varied FVs was determined by the number of FVs that a participant had eaten in the156

previous seven days. The respondents were presented with a list of 115 FVs generally available157

in Japanese supermarkets and grocery stores and were asked to mark all the items they had eaten158

in the past seven days. Fresh juices (orange, apple, other kinds of single fruit, and mixtures of159

multiple FVs) were also included in the list of 115 items.160

3 Results161

Multivariate regression analysis is applied to examine FV intake variety in terms of socio-162

economic and perceptive variables. The socio-economic variables included in the regression are163

(i) age, (ii) number of family members, (iii) annual household income, (iv) education, (v) car164

ownership, while the perceptive variables are (vi) general scientific and nutritional knowledge,165

and (vii) psychometric scales on healthy cooking efficacy, health locus of control, variety-seeking166

tendency, and critical thinking disposition. In addition, interaction terms were stepwise included.167

Scale scores to be included in the interaction terms were centered (i.e., normalized so that the mean168

of the variables was equal to zero).169

3.1 Demographics and other characteristics of the sample170

Table 1 summarizes the sample’s characteristics. The average age of the 600 respondents is171

51.6 (SD = 16.4 years). The most frequent annual household income level (16.2%) is between172

3 and 3.99 million yen (i.e., $30 000 to $39 900 USD). Of the respondents, 489 (81.5%) own a173
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car, and the average VARSEEK score is 22.4 (SD = 5.9; theoretical range 540). The average174

meal-making self-efficacy scale score is 29.0 (SD = 9.8). Finally, regarding FV intake variety,175

as measured by the number of different FVs consumed in the last seven days, the average is 22.5176

(SD = 11.6). Although the present study did not check the test-retest reliability of the 115 item177

FV variety scale, the Cronbachs alpha of this scale is quite satisfactory at 0.91, showing that the178

measurement is highly reliable. The Cronbachs alpha coefficients of the adopted six scales range179

between 0.77 and 0.96, demonstrating that the scales have acceptable levels of internal consistency.180

[Table 1 about here.]181

3.2 Regression analysis182

Table 2 summarizes the results of regression analysis without interaction terms. Six predictors183

are significant at the 5% level: (i) age ≥ 60 [B = 6.06 (β = 0.25) in reference to being in the 20-184

39 age group]; (ii) number of family members = “two” and “three” or more [B = 5.33 (β = 0.21)185

and B = 4.09 (β = 0.18), respectively, in reference to “one” (i.e., living alone)]; (iii) critical186

thinking disposition [B = 0.19 (β = 0.14)]; (iv) health locus of control [B = 0.41 (β = 0.12)]; (v)187

nutrition knowledge scale [B = 0.73 (β = 0.17)]; and (vi) variety-seeking scale [B = 0.23 (β =188

0.11)]. In addition, the 20 variables shown in table 2 and a single interaction term are included189

in the regression model. We do this to check whether the interaction term significantly increases190

the log likelihood compared to the model. Six among the 20C2 interaction terms listed in table 3191

were found to significantly increase the log likelihood at the 5% level, including “critical thinking192

disposition × nutrition knowledge” and “critical thinking disposition × female gender.” We have193

finally run the regressions taking independent variables in table 2 together with the interaction194

terms that were identified to be significant in table 3 as a further robustness check. We find that195

the result does not change with the one shown in table 2 with respect to the magnitude and sign196

of statistically significant predictors. In other words, we confirm that our result in table 2 is quite197

robust against a change in model specifications. We include all the regression results of robustness198

check in the appendix.199
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[Table 2 about here.]200

[Table 3 about here.]201

Overall, our results seem to suggest that perceptive predictors play important roles in affecting

FV intake, while only a few socio-economic variables are statistically significant. First, we discuss

socio-economic variables in the regression results, focusing on those with statistical significances.

When compared to the 39-and-under age group, older respondents (age 60 or older) had a greater

variety of FV intake (B = 5.89, p < 0.01). This result is consistent with the finding of Ander-

son et al. (2007) that FV intake is positively associated with age. They suggest that older adults

consume more FVs in part perhaps because they perceive greater social support (support from fam-

ily for healthier eating) and are more likely to use self-regulation strategies. Some other studies,

including those of Krebs-Smith et al. (1987), Resnicow et al. (2000) and Watters et al. (2007),

include age as a candidate for predicting FV intake and did not observe a significant association. A

possible explanation for this contradiction is that older people eat more varied FVs, but only small

portions of them.

In reference to those living alone, those with two or more family members (including oneself)

consume significantly more varied FVs (B = 5.10 and 3.90, respectively; p < 0.01). This result

is consistent with the finding of Fuller et al. (2013) that household size is positively associated

with FV consumption among people who use cars rather than public transportation for their major

shopping trips. A similar result was reported by Temple (2006), who find, when studying a sample

of Australian households headed by adults age 55 or over, that households with one family member

have less dietary variety as measured by the total number of food items purchased within a two-

week period. In summary, socio-economic predictors other than the aforementioned ones are not

significant such as household income, distance to the supermarket and education (We may need to

discuss why these variables are insignificant).

Regarding perceptive predictors, critical thinking disposition, heath locus of control, nutrition

knowledge and variety seeking are identified to be statistically significant. The findings regarding

the perceptive predictors offer a scientific basis on which to consider intervention measures to

11



promote people’s varied FV intake. We discuss each of the variables step by step in what follows.

First, critical thinking disposition is indeed significantly associated with variety in FV intake, with

a standardized coefficient of 0.14 (table 2). Considering that Guillaumie et al. (2010) identify

knowledge as a consistently significant predictor of FV intake in the research literature and that

the standardized coefficient of nutrition knowledge is 0.17 in this study, it can be concluded that

critical thinking disposition has a substantial effect on variety of FV intake, even though this is a

general construct not intrinsically or logically connected with FV intake or health concerns. This

finding suggests that people who have the motivation to tackle challenging situations actually do

so in the context of FV intake. Critical thinking disposition is indeed positively and significantly

associated with varied FV intake.

Health locus of control was found to interact with female gender and to significantly affect FV

intake variety. This interaction could be interpreted in terms of the low rate of women’s advance-

ment in Japanese society, suggesting that women are more likely to be responsible for housekeep-

ing activities, including buying food and cooking at home. It is of practical importance for family

members responsible for these activities to hold the belief that their health is not predetermined

and that they can control it. This finding could be useful outside Japan as well, if we interpret it as

suggesting that being responsible for housekeeping interacts with health locus of control.

• A paragraph for nutrition knowledge scale

• A paragraph for variety seeking scale

• A paragraph to discuss how this research is novel in including both perceptive and socio-

economic predictors to characterize FV-intake variety and emphasize “to the best of our

knowledge, this is the first time that the role of critical thinking disposition and other per-

ceptive factors in predicting FV intake variety has been demonstrated. ”
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4 Conclusion

This study examines the determinants of FV-intake variety by considering both perceptive and

socio-economic predictors within a single analytical framework. A questionnaire survey was em-

ployed to gather the individual information of FV-intake variety in terms of the number of FV

items consumed in the last seven days and to collect the associated perceptive and socio-economic

factors. Our empirical analysis illustrates that general perceptive factors of critical thinking dis-

position, health locus of control, nutritional knowledge and variety seeking tendency are strong

determinants for FV-intake variety, whereas a number of family members and age are the only sig-

nificant variables among socio-economic factors. Overall, this paper suggests that general percep-

tive factors have stronger influences on FV-intake variety than socio-economic factors and implies

a relative importance of improving general perceptions and education. More specifically enhanc-

ing awareness or the way of thinking about health and nutrition through education or some public

health program can be a key for increasing FV intake variety.

Several limitations of our study should be mentioned. First, the present study aimed to ex-

plain only FV intake variety; future research should examine whether critical thinking disposition

is associated with FV intake quantity as well. Second, the present study collected data via an

internet research company. We should investigate whether the findings apply to a more general

sample. Indeed, those who can access the Internet could be more likely to purchase food items via

the internet, and such a special approach to obtaining foods may have influenced their FV intake.

Given the results and limitations this research posed, future studies should conduct some field

experiments and/or individual questionnaire surveys to examine how perceptions and education

regarding health and nutrition can affect both FV intake variety and its quantity within a single

framework. These caveats notwithstanding, it is our belief that this research can be considered an

important first step to characterize FV intake variety in relation to perceptive and socio-economic

factors. Our results clearly suggest relative importance of general perceptions and education re-

garding health and nutrition as compared to socio-economic factors.
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Table 1: Characteristics of the sample
n % Mean SD Cronbach’s alpha

Age 51.6 16.4
20-39 177 29.5
40-59 202 33.7
≥ 60 221 36.8

Gender
Male 279 46.5
Female 321 53.5

Marital status
Yes 432 72.0
No 168 28.0

Employment status
Full-time employee 230 38.3
Part-time employee 93 15.5
Unemployed 277 46.2

Education
Low 383 63.8
High 217 36.2

Number of family members 2.8 1.4
One 188 31.3
Two 90 15.0
Three or more 322 53.7

Annual household income
<3 million yen1 180 30.0
3-4.99 million yen 180 30.0
≥5 million yen 240 40.0

Distance to the nearest supermarket
≤0.8 km 202 33.7
0.8-2.4 km 202 33.7
>2.4 km 196 32.7

Household’s car ownership
One car 296 49.3
Two cars 193 32.2
No cars 111 18.5

Variety seeking tendency scale 22.4 5.9 0.77
Dietary knowledge scale 5.0 2.7 0.82
Meal-making self-efficacy scale 29.0 9.8 0.96
Health locus of control scale 19.1 3.5 0.87
Logical thinking disposition scale 40.3 8.4 0.91
Science literacy scale 2.5 2.4 0.90
Fruit and vegetable variety 22.5 11.6

1 As of June 2016, 2 million yen amounts to approximately 27 thousand US dollars.
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Table 2: Multivariate regression analysis

Independent variables Model 1 Model 2
B s.e. β1 B s.e. β

Socio-economic predictors

Age
20-39 (Reference)
40-59 1.89 (1.09) 0.08 1.82 (1.08)
≥ 60 6.06** (1.37) 0.25 5.89** (1.35)

Gender
Male (Reference)
Female −1.06 (1.06) −0.05 1.07 (1.05)

Marital status
Yes −1.89 (1.14) −0.07 −1.88 (1.13)
No (Reference)

Employment status
Full-time employee 0.48 (1.15) 0.02 0.20 (1.14)
Part-time employee −1.34 (1.29) −0.04 −1.25 (1.28)
Unemployed (Reference)

Education
Low (Reference)
High −0.30 (0.96) −0.01 −0.05 (0.95)

Number of family members
One (Reference)
Two 5.33** (1.35) 0.21 5.10** (1.34)
Three or more 4.09** (1.32) 0.18 3.90** 1.31

Annual household income
<3 million yen (Reference)
3-4.99 million yen −1.11 (1.03) 0.05 1.35 (1.10)
≥5 million yen −0.86 (1.08) 0.08 2.05 (1.17)

Distance to the nearest supermarket
≤0.8 km (Reference)
0.8-2.4 km 1.26 (1.11) −0.05 −1.07 (1.02)
>2.4 km 1.85 (1.18) −0.03 −0.69 (1.07)

Household’s car ownership
Yes 2.13 (1.22) 0.07 2.45 (1.21)
No cars (Reference)

Perceptive predictors

Critical thinking disposition scale 0.19** (0.06) 0.14 0.20** (0.06)
Health locus of control scale 0.41** 0.12 0.12 0.77** (0.17)
Meal-making self-efficacy scale 0.05 (0.05) 0.04 0.03 (0.05)
Science literacy scale −0.04 (0.20) −0.01 −0.04 (0.19)
Nutrition knowledge scale 0.73** (0.19) 0.17 0.79** (0.19)
Variety seeking tendency scale 0.23** (0.08) 0.11 0.22** (0.08)

Interaction terms

Health locus of control scale
× female

0.72** (0.23)

Critical thinking disposition scale
× Nutrition knowledge scale

0.05** (0.02)

1 Standardized coefficients.
*: p < 0.05; **: p < 0.01.
Model statistics: R2 = 0.30 and adjusted R2 = 0.28
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Table 3: Interaction terms that significantly improve the log
Interaction variable B s.e. ∆ (−2 log likelihood)

Critical thinking disposition scale
× Nutrition knowledge scale

0.05** 0.02 6.85**

Critical thinking disposition scale
× female

0.25** 0.10 6.68**

Health locus of control scale
× female

0.72** 0.23 9.72**

Health locus of control scale
× variety seeking scale

0.04* 0.02 5.02**

Health locus of control scale
× marital status1

−0.50* 0.25 4.08*

Health locus of control scale
× # of family members = 2

0.50* 0.25 4.15*

1 Marital status = 1 if it is yes.
*: p < 0.05; **: p < 0.01.
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