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Abstract 
Objective: Thhis study aimed to investigate the reason why people choose to consume less vegetable and fruit 
through examining how the stage of change and psycho-social parameters relate to vegetable and fruit intake. 
Methods: We carried out a cross-sectional study in 4 regions of Japan in which 2308 individuals (1012 men and 
1296 women) aged 18 years or older who completed the questionnaires were included in the study. 
Results: The results showed 56% of the participants were in the precontemplation stage (not thinking about 
consuming recommended amount of fruit and vegetable) and their average amounts of vegetable and fruit intake 
were far below the level of current recommendations, and subjects in the precontemplation stage showed lower 
scores of attitude and self efficacy. Men were more likely to be in precontemplation (67.7%) and less likely to be in 
action/maintenance stage (7.9%) than women (46.9%, 12.1%, respectively) (p < 0.001). We also observed the 
scores of attitude (p = 0.06) and self-efficacy (p < 0.01) rose as the stage went up from the precontemplation to 
action/maintenance for increasing vegetable and fruit intake. Moreover, a linear trend was found toward higher 
vegetable (p < 0.05) and fruit (p = 0.121) intake from precontemplation to action/maintenance stage. 
Conclusion: The present evidence suggests more attention should be focused on strategy for perceptions of 
personal need for recommended amount of vegetable and fruit intake for those who are in the precontemplation 
stage. Moreover, effective programs on enhancement of self-efficacy and attitude toward vegetable and fruit 
consumption are needed for increasing the vegetable and fruit intake. 
Keywords: vegetable and fruit intake, stages of behavior change, knowledge, attitude, self-efficacy 
1. Introduction 
Adequate fruit and vegetable (F&V) intake have been reported to decrease the risk for many chronic diseases 
(Boeing et al., 2012) including ischemic stroke (Joshipura et al., 1999), cardiovascular disease (Bazzano, Serdula, 
& Liu, 2003; Hartley et al., 2013), hip fracture (Byberg, Bellavia, Orsini, Wolk, & Michaëlsson, 2015), and cancer 
(Block, Patterson, & Subar, 1992; Van’t Veer, Jansen, Klerk, & Kok, 2000; Wakai et al., 2015). In Japan, the daily 
recommended amounts of fruit and vegetable are 200 g or more and 350 g or more, respectively (Ministry of 
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Health, 2000; Ministry of Agriculture, 2005); however, the average daily F&V intakes remained low, 110.3 g and 
277.4 g in 2011 and 107.6 g and 293.6 g in 2015, respectively (National Institute of Health and Nutrition, 2011; 
National Institute of Health and Nutrition, 2015). Therefore, understanding the real reasons why people do not 
consume more F&V is crucial to the development of effective nutritional intervention programs. 
Many studies have shown the psychological factors and the stages of readiness to change are related to F&V 
intakes (Havas et al., 1998; Watters, Satia, & Galanko, 2007; Shaikh, Yaroch, Nebeling, Yeh, & Resnicow, 2008). 
A few studies in Japan have demonstrated that positive attitudes, self-efficacy, social support, and perceived barrier 
were associated with daily F&V intakes (Kobayashi, Asakura, Suga, & Sasaki, 2015; Okamoto, Nakao, & Muto, 
2015; Kato, 2011; Kato, Watanabe, Haga, Imada, & Osada, 2014; Wang et al., 2016). However, there is limited 
evidence from Japan that addresses the association of the stage of behavioral change with daily F&V intake as well 
as with psycho-social factors among general population. The present study aimed to understand why people 
choose to consume less F&V through examining the stage of behavior change and psycho-social parameters of the 
subjects. 
2. Method 
2.1 Study Design and Setting 
This study was a cross-sectional survey performed from October 2011 to June 2013. We collected the subjects 
conventionally from classes for college/university students, places of employment, and personal network in 4 
regions of Japan (Chugoku region, Kinki region, Kyushu region, and Kanto region) (Wang et al., 2016). 
2.2 Participant Characteristics 
Three thousand one hundred and seventy-nine individuals aged 18 years or older were recruited, in which 1012 
men (43.8%) and 1296 women (56.2%) who completed the questionnaires were included in the study. 
Information on demographic characteristics, daily F&V intake (instruction and examples were presented in the 
questionnaire), how the subject thinking about eating or planning to eat the recommended amount of F&V, 
psycho-social parameters related to F&V intake were collected through a self-administered questionnaire (Wang et 
al., 2016). The study design was approved by the Ethics Committee of Okayama University Graduate School of 
Medicine, Dentistry, and Pharmaceutical Sciences (EKI 529). Written informed consent was obtained from all 
participants in accordance with the principles stated in the Declaration of Helsinki. 
2.3 Measures 
2.3.1 Vegetable and Fruit Intakes 
Vegetable and fruit intakes were assessed with food frequency questionnaire by asking whether they consumed the 
38 items of fruits, vegetable, and juice (including fresh, cooked, frozen, canned and dried F&V) on the day prior to 
the day of investigation, if the answer is “Yes”, then asking “How many times yesterday” and “the serving size 
(small, medium, large)”. The standard serving size with gram and volume was indicated in the questionnaire. 
General instructions about definition for fruit, vegetable, juice, and standard serving size (medium size) and 
examples were provided in the questionnaire. A sample of the questionnaire was kindly provided by Dr. Havas 
(Havas et al., 1998) and modified and tested for use in the Japanese population (Wang et al., 2016). 
2.3.2 Psycho-Socail Parameters 
Individual’s psycho-social parameters (including nutritional knowledge, attitudes, responsibility, social support, 
self-efficacy, and perceived barriers) related to F&V intake were measured by a questionnaire originally developed 
by Havas et al. (1998), and translated into Japanese and examined with a pilot study (Wang et al., 2016). 
Nutritional knowledge of the participants regarding F&V intake was measured with 5 items. Attitudes toward 
F&V intake were assessed with a five-point Likert scale. Responsibility for food shopping and preparation was 
evaluated by 3 items and assessed with a three-point Likert scale. Social support was measured with 3 items. 
Self-efficacy was measured with 10 items and assessed by a three-point Likert scales. Perceived barriers, including 
economic/distribution factors, family- and self-preference, availability when eat away from home, personal 
judgement and comprehension, personal habits, were measured with 18 items and each item was scored on a 
five-point Likert scale. Further details are described elsewhere (Wang et al., 2016). 
2.3.3 Stage of Change 
Stage of change behaviors related to increasing F&V intake was measured for 5 eating behaviors by asking 
questions including “Eating 350g or more vegetables and 200g or more fruits a day most day”; “Having 100% 
juice or fruit in the morning most days”; “Eating a green salad or another vegetable for lunch most days”; “Eating 
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2 or more servings of vegetable for dinner most days”; “Eating more fruits and vegetables” with a four-choice 
response format. Based on the transtheoretical model (TTM) of behavior change (Prochaska & DiClemente, 1983), 
the answers were converted to the following 4 stages: precontemplation stage (not thinking about doing it), 
contemplation stage (thinking about starting to do it in the next 6 months), preparation stage (definitely planning to 
start doing it in the next months), and action/maintenance stage (already doing it). 
2.4 Data Analysis 
We compared the proportions of subjects among the stages of change for the habits of F&V intakes using 
Chi-square test. A trend analysis (based on linear-contrast one-way analysis of variance) was also performed to 
examine the relation of psycho-social factor scores, F&V intake with the stages of change. All statistical analyses 
were performed using IBM-SPSS for Windows (SPSS Inc., Chicago, IL, USA). 
3. Results 
Table 1 illustrates the participants’ profiles. A total of 1012 men (43.8%) and 1296 women (56.2%) who completed 
the questionnaires were analyzed in the study. More than half of the participants were aged less than 30 years old, 
and 76.1% were college educated or higher. Half of the participants (54.2%) reported currently working and 33.2% 
worked full-time (Wang et al., 2016). 
 
Table 1. Participants' characteristics  
  n (%) 

Gender 
Men 1012 (43.8) 

Women 1296 (56.2) 

Age 

< 30 1335 (57.8) 

30-59 776 (33.6) 

≧60 190 (8.2) 

Non-response 7 (0.3) 

School education 

< College/University 531 (23.0) 

≧ College/University 1757 (76.1) 

Non-response 20 (0.9) 

 
Distribution in stage of change for increasing F&V intake across gender was shown in Table 2. For response to the 
question “Eating 350g or more vegetables and 200g or more fruits a day most day”, there was a significant 
difference in proportion of participants among 4 stages of change (p < 0.001). The largest proportion of the 
participants (56.0%) answered “not thinking about doing it” (in the precontemplation stage) and 29.8% answered 
“thinking about starting to do it in the next 6 months” (in the contemplation stage), and men were more likely to be 
in precontemplation (67.7%) and less likely to be in action/maintenance stage (7.9%) than women (46.9, 12.1%, 
respectively) (p < 0.001). The least men (3.7%) and women (4.3%) were in the preparation stage. 
Regarding the question “Having 100% juice or fruit in the morning most days”, there was a significant difference 
in proportion of participants among 4 stages of change (p < 0.001) (Table 2). About 46.8% of the participants were 
in the precontemplation and 25.9% in the contemplation stages. More than half of men were in precontemplation 
stage (55.3%) and the proportions of men were smaller in the contemplation, preparation, and action/maintenance 
stages compared that of women, respectively (p < 0.001). 
Regarding the question “Eating a green salad or another vegetable for lunch most days”, there was a significant 
difference in proportion of participants among 4 stages of change (p < 0.001). Nearly half of the men (49.9%) and 
one-third of the women (30.8%) were in the precontemplation stage, and relatively small proportions of men and 
women were in preparation stage (5.4%, 5.0%, respectively) (p < 0.001) (Table 2). 
To the question “Eating 2 or more servings of vegetable for dinner most days”, there was a significant difference in 
proportion of participants among 4 stages of change (p < 0.001). The proportion of men (48.3%) in the 
precontemplation stage was two times higher than that of woman (24.3%). The least men (5.7%) and women 
(5.8%) were in the preparation stage (p < 0.001) (Table 2). 
To the question “Eating more fruits and vegetables”, there was a significant difference in proportion of participants 
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among 4 stages of change (p < 0.001). Both men (36.1%) and women (45.0%) were more likely to be in the 
contemplation stage; and higher proportion of women (26.1%) was in the action/maintenance stages compared 
with that of men (18.2%) (p < 0.001) (Table 2). 
 
Table 2. Distribution in stage of change for fruit and vegetable intake across gender 

 
Stage of Change Difference 

among stage 
(Chi-square 
test) 

Precontemplation Contemplation Preparation Action/Maintenance 

1. Eating 350g or more vegetables and 200g or more fruits a day most day #, ***  

Total (n = 2292) 1283 (56.0) 682 (29.8) 92 (4.0) 235 (10.3) 

p < 0.001 Men (n = 1005) 680 (67.7) 209 (20.8) 37 (3.7) 79 (7.9) 

Women (n = 1287) 603 (46.9) 473 (36.8) 55 (4.3) 156 (12.1) 

2. Having 100% juice or fruit in the morning most days*** 

Total (n = 2291) 1073 (46.8) 594 (25.9) 132 (5.8) 492 (21.5) 

p < 0.001 Men (n = 1006) 556 (55.3) 224 (22.3) 52 (5.2) 174 (17.3) 

Women (n = 1285) 517 (40.2) 370 (28.8) 80 (6.2) 318 (24.7) 

3. Eating a green salad or another vegetable for lunch most days*** 

Total (n = 2290) 897 (39.2) 652 (28.5) 118 (5.21) 623 (27.2) 

p < 0.001 Men (n = 1006) 502 (49.9) 228 (22.7) 54 (5.4) 222 (22.1) 

Women (n = 1284) 395 (30.8) 424 (33.0) 64 (5.0) 401 (31.2) 

4. Eating 2 or more servings of vegetable for dinner most days*** 

Total (n = 2298) 801 (34.9) 612 (26.6) 132 (5.7) 753 (32.8) 

p < 0.001 Men (n = 1008) 487 (48.3) 216 (21.4) 57 (5.7) 248 (24.6) 

Women (n = 1290) 314 (24.3) 396 (30.7) 75 (5.8) 505 (39.1) 

5. Eating more fruits and vegetables*** 

Total (n = 2291) 545 (23.8) 941 (41.1) 287 (12.5) 518 (22.6) 

p < 0.001 Men (n = 1006) 353 (35.1) 363 (36.1) 107 (10.6) 183 (18.2) 

Women (n = 1285) 192 (14.9) 578 (45.0) 180 (14.0) 335 (26.1) 

Note. # Recommendation level of daily vegetable and fruit intake in Japan. 

*** p < 0.001 (Men vs. women by Chi-square test). Values in the parenthesis denote percentage. 

 
The highest proportions of the subjects answered not thinking about consuming recommended amount of fruit and 
vegetable (in the precontemplation stage) and the subjects in this stage consumed the least amount of fruit (Figure 
1A) and vegetable (Figure 1B) daily. We also found there were linear trends toward higher fruit (p = 0.121) and 
vegetable (p < 0.05) intakes from precontemplation to action/maintenance stage (Figure 1). 
Subjects in the precontemplation stage showed lower scores of attitude and self-efficacy than in the stages of 
contemplation, preparation, and action/maintenance stage (Table 3). We also observed the scores of attitude (p = 
0.06), self-efficacy (p = 0.005) increased and the scores of responsibility decreased (p = 0.003) as the stage went up 
from the precontemplation to action/maintenance stages (Table 3). The average score of perceived barriers to 
increasing fruit and vegetable intakes tended to decrease as the stage went up although it was not statistically 
significant. 
In the previous work, we found a 7-factor structure (2 self-efficacy factors and 5 barrier factors corresponding to 
loading values > 0.45) was a best-fitting model for deter-mining the major factors of self-efficacy and barriers that 
might influence F&V intake of the subjects (Wang et al., 2016). Table 4 demonstrates that as the stage went up 
from the precontemplation to action/maintenance stages, the subjects perceived more “willingness to consuming 
fruit and vegetable anytime” and “ability to designing meal”, and had less barriers related to 
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“economic/distribution factors”, “personal habits ”. 
 
A. 

 
B. 

 
Figure 1. Self-reported daily fruit (A) and vegetable (B) intakes across the stages of change. Subjects in the 
precontemplation stage consumed the least amount of fruit (A) and vegetable (B) daily. After adjustment for 
gender, there were linear trends toward higher fruit (pTrend = 0.121) and vegetable (pTrend < 0.05) intakes from 

precontemplation to action/maintenance stage 
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Table 3. Mean scores of psycho-social deterninants for fruit and vegetable intakes across the stages of change 
Stage of Change 

 Precontemplation Contemplation Preparation Action/Maintenance pTrend
‡ 

 (n=1196) (n=640) (n=83) (n=211)  

Knowledge 3.0 ± 1.0 3.2 ± 0.9 3.0 ± 0.9 3.3 ± 0.9 0.089 

Attitude 18.2 ± 4.6 20.3 ± 3.7 20.9 ± 3.4 21.5 ± 3.3 0.060 

Responsibility 6.1 ± 2.3 5.6 ± 2.2 6.1 ± 2.2 5.1 ± 2.3 0.003 

Social support 1.1 ± 1.2 1.4 ± 1.2 1.5 ± 1.3 1.3 ± 1.3 0.661 

Self efficacy 17.4 ± 4.6 19.1 ± 4.0 21.5 ± 4.5 22.6 ± 4.2 0.005 

Perceived barriers 45.6 ± 11.4 44.0 ± 10.5 41.2 ± 10.8 39.2 ± 11.1 0.191 

Note. Values are mean ± standard deviation. 
‡: Trend analysis adjusted for gender. 

 
Table 4. Tendency of self-efficacy and perceived barriers across the stages 
 Stage of change for increasing fruit and vegetable intakes 

pTrend
‡  PC C PR A/M 

 (n = 1283) (n = 682) (n = 92) (n = 235) 

Self-efficacy      

Willingness to consuming V&F anytime 1.8±0.5 1.9±0.4 2.1±0.5 2.3±0.4 < 0.001 

Ability to designing meal 1.6±0.7 1.8±0.6 2.1±0.7 2.1±0.7 0.008 

Perceived barrier      

Economic/distribution factors 3.5±1.2 3.4±1.1 3.1±1.1 2.7±1.2 0.021 

Family and self preference 1.6±0.8 1.5±0.7 1.5±0.8 1.4±0.6 0.106 

Availability when eat away from home 2.9±1.3 3.0±1.3 2.7±1.1 2.5±1.4 0.454 

Personal judgement and comprehension 2.5±1.0 2.2±0.9 2.1±0.9 2.4±1.0 0.63 

Personal habits 2.7±1.0 2.5±1.0 2.4±1.0 2.2±1.1 0.026 

Note. PC: Precontemplation, C: Contemplation, PR: Preparation, A/M: Action/Maintenance. V&F: Vegetable and fruit. 
‡: Trend analysis adjusted for gender. 

 
4. Discussion 
The TTM of behavior change is a useful framework for research on understanding multiple behaviors in the 
general population (Prochaska & DiClemente, 1983; Marshall & Biddle, 2001). The results on the stage of change 
showed that more than half of the subjects were in the precontemplation stages of readiness to change for 
increasing F&V intake, among them the daily F&V intakes were much less than the recommended amount. Such a 
big proportion in the precontemplation can partially be ascribed to unawareness of the current recommended levels 
of F&V intake and its health implication as approximately 75% and 87% were unaware of the recommendations 
for daily F&V intakes, respectively, particularly in men (Wang et al., 2016). The study by Stables et al. (Stables et 
al., 2002) showed a significant improvement in population’s F&V intake when the strategies focused on enhancing 
public awareness of guideline and health implication for F&V. Lower scores of knowledge and attitude to F&V 
intake in the precontemplation stage imply that increasing the public awareness of the current recommendations 
and health benefits of F&V might promote the stage transition from the precontemplation to the higher stages for 
F&V intake. 
We also found that people in the precontemplation stage were those who had lower scores of self-efficacy. Many 
studies have indicated that self-efficacy strongly predict health behavior change and maintenance (Lawrance & 
Rubinson, 1986; Strecher, DeVellis, Becker, & Rosenstock, 1986; Velicer, Diclemente, Rossi, & Prochaska, 1990). 
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According to social-cognitive theory (Bandura, 1986; Bandura, 1997), people with low self-efficacy always think 
that they cannot perform well and avoid of challenging new things, therefore increase of opportunities for 
shopping, designing, and preparing meals at household level may make them feel competent to 
purchase/prepare/plan meal with F&V. 
In addition, people in the precontemplation and contemplation stages were those who had higher scores of 
perceived barriers to F&V intake. The most subjects also perceived higher barriers to F&V intake as those of 
“economic/distribution factors” and “availability when eat away from home”, implying a necessity of approaching 
to the food service industry and workplace environment to create or popularize high F&V ingredients menu at the 
dining room of the workplace, schools, and as well to increase availability of such as low price salad bar and 
takeout salad box in the market. 
Consistent with previous research (Ozawa et al., 2013), our study observed there was a positive movement relating 
F&V intake while the stage of behavior going up (from precontemplation to action/maintenance); we also found 
from the precontemplation to preparation stages the social support increased as the stage went up. Social support is 
considered as a potential moderator of the associations between motivation and F&V intake (McSpadden, 2016). A 
multicenter cross-sectional study in Japan (Kobayashi, Asakura, Suga, & Sasaki, 2015) also demonstrated 
perceived family support positively associated with F&V intake. Thus, promoting social support from family 
members and friends might be one of the effective strategies of forward stage transition for F&V intake. 
We found the subjects in the early stage of behavior change (precontemplation stage) showed a negative attitude 
towards F&V consumption and low knowledge score, and the scores of attitude increased as the stage went up 
from the precontemplation to action/maintenance stages. It is noting only 11.8% of the participants thought that 
‘Having a green salad or another vegetable for lunch is very important to me, and 10.9% thought “Having two or 
more dishes of vegetables for dinner is very important to me”, implying the importance of incorporating the 
participants’ awareness of their low F&V consumption into health benefit. 
To our knowledge, this study is the first published work addressing the stage of readiness to change for F&V 
consumption and its relation with psycho-social determinants of F&V intake in varying regions of Japan. Although 
the current findings will be useful for the development of effective nutritional intervention programs in Japan, 
there are also limitations. First, it was a cross-sectional study and it limited to a number of participants in 4 regions 
of Japan by a conventional recruitment process, the findings may be affected by selection bias. Future study with 
sample groups from the other regions of Japan is needed. Second, self-reported measure on F&V intake might 
introduce some reporting bias although the average daily F&V intakes reported by our participants were consistent 
with the latest results of the National Health and Nutrition Survey in Japan (National Institute of Health and 
Nutrition, 2011; National Institute of Health and Nutrition, 2015). Third, since data on household income of the 
participants were not available, we could not exclude the possibility of a potential confounding by socio-economic 
status. 
In conclusion, our findings provide the evidence that majority of the subjects was in the precontemplation stage, 
and among them the scores of knowledge, attitude, and self-efficacy were relatively low in comparition with those 
in the other stages. The identified differences in stage of change and psycho-social characteristics of F&V 
intake-related behaviors in this study may serve as a reference for tailoring future intervention programs, in which 
gender-specific approach should be considered. 
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