
Journal of Food Research; Vol. 9, No. 1; 2020 

ISSN 1927-0887   E-ISSN 1927-0895 

Published by Canadian Center of Science and Education 

11 

 

Reasons Why Vegetable Cultivation Increases or Does not Increase 

Vegetable Intake among Adult Vegetable Growers Living in a City in 

Gunma Prefecture, Japan: a Qualitative Study 

Daisuke Machida1 & Tohru Yoshida2 

1Takasaki University of Health and Welfare, Gunma, Japan 

2Jumonji University, Saitama, Japan 

Correspondence: Daisuke Machida, Takasaki University of Health and Welfare, 370-0033, 37-1, Nakaoorui, 

Takasaki, Gunma, Japan. Tel: 81-27-352-1290. E-mail: machida-d@takasaki-u.ac.jp 

 

Received: October 11, 2019     Accepted: November 2, 2019     Online Published: November 6, 2019 

doi:10.5539/jfr.v9n1p11          URL: https://doi.org/10.5539/jfr.v9n1p11 

 

Abstract 

We examined the reasons why vegetable cultivation increases or does not increase vegetable intake among adult 

Japanese vegetable growers. A qualitative cross-sectional study using a self-completed anonymous questionnaire 

was sent to participants (aged 20–74 years residing in three areas of a city in Gunma Prefecture, Japan) in 

September 2016. The questionnaire addressed perceptions of whether vegetable cultivation would increase 

vegetable intake, with four possible answers: strongly disagree, disagree, agree, and strongly agree. Respondents 

were then asked reasons for their view, with free-text responses. We also asked about participants’ characteristics 

and whether they found that growing vegetables had changed their vegetable intake and access to vegetables. We 

categorized the free-text answers by content. We analyzed 442 answers, and reasons for vegetable growing 

increasing vegetable intake were grouped into five categories: “availability,” “purpose of cultivation,” “quality,” 

“increased positive emotions toward vegetables,” and “unconsciousness”; for it not increasing intake were also 

grouped into five categories: “limited quantities,” “negative emotions toward vegetables,” “cultivation for a 

purpose other than eating vegetables,” “access to vegetables from other sources,” and “limits associated with 

self-cultivation.” 
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1. Introduction 

In recent years, a positive relationship has frequently been reported between vegetable intake and vegetable 

growing among adults. In previous studies, positive influence of having a vegetable garden (Devine, Wolfe, 

Frongillo, & Bisogni, 1999), home-grown vegetable intake (Billson, Pryer, & Nichols, 1999; Nanney, Johnson, 

Elliott, & Haire-Joshu, 2007; Umezawa et al., 2012), gardening or cultivation (Carney et al., 2012; Sommerfeld, 

McFarland, Waliczek, & Zajicek, 2010; Machida, Onoe, & Yoshida, 2016; Machida & Yoshida, 2017; Machida 

& Yoshida, 2018a; Machida & Yoshida, 2018b; Machida, 2019), and participation in community gardening 

(Machida, 2019; Alaimo, Packnett, Miles, & Kruger, 2008; Blair, Giesecke, & Sherman, 1991, Johnson & Smith, 

2006; Barnidge et al., 2013; Litt et al., 2011; Soga et al., 2017; Machida & Yoshida, 2017) on vegetable intake 

has been indicated. Increased vegetable intake reduces the risk of certain chronic diseases and overall mortality 

(Boeing et al., 2012; Wang et al., 2017). It is therefore expected that increasing vegetable intake by promoting 

the growing of vegetables will have a positive impact on health.  

In the previous studies, the reasons why vegetable cultivation increases vegetable intake are discussed as follows: 

improvement of the accessibility of vegetables and fruits owing to the existence of the community garden 

(Barnidge et al., 2013), improvement of the availability of vegetables due to having a vegetable garden (Devine 

et al., 1999), and using vegetables naturally for daily meals due to the participation of community garden 

(Alaimo et al., 2008). However, empirical studies addressing the reasons why vegetable cultivation increases 

vegetable intake among adults remains scarce. In addition, there may be scenarios where vegetable intake is not 

increased by vegetable cultivation, e.g., in circumstances where only a few vegetables are grown, or if they are 

grown with the intention of being sold. By clarifying these, the understanding of the mechanism of the influence 

of vegetable growing on increased vegetable intake will be deepened. Thus, it may contribute to further effective 
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practices that encourage increased vegetable intake by vegetable growing. It is therefore necessary to clarify the 

reasons for vegetable intake increasing (or not) as a result of vegetable cultivation.  

This study aimed to examine the reasons why vegetable cultivation increases or does not increase vegetable 

intake among adult Japanese vegetable growers. This study addresses the question from a qualitative perspective. 

2. Method 

2.1 Study Participants and Methods 

We conducted a qualitative study using responses to an open-ended question in a self-administered questionnaire, 

drawing on data collected in a previous study (Machida & Yoshida, 2018c). Participants were residents aged 20–

74 years from three areas of a city in Gunma Prefecture, Japan. We identified three geographic regions of the city: 

rural, suburban, and urban. Rural area B is located northwest of the city and vegetable cultivation flourishes 

there (607 households). Suburban area C is located in the middle of the city; vegetable cultivation flourished 

there once but now the amount of agriculture has reduced owing to land conversion for residential or commercial 

use (743 households). Urban area D, on the east side of the city, is the most urbanized region of the city (910 

households).The questionnaire was sent to a total of 2,260 households, reaching about 3,000 residents aged 20–

74 years, according to the most recent Japanese national census (E-stat, 2015). We collected survey data in 

September and October 2016 using a self-administered questionnaire. We mailed two sets of the questionnaire to 

all households in the three areas on September 12, using TOWNPLUS by Japan Post Co., Ltd.; this service 

helped us to send mail to all households in the selected areas, even without knowing the specific addresses. An 

explanatory letter and a stamped, self-addressed return envelope were enclosed with the questionnaire. We 

explained that (1) there was no need to reply if there were no residents aged 20–74 years in the household; (2) if 

there were three or more residents aged 20–74 years in the household, then two residents should reply; and (3) 

the survey was anonymous, and submitting a response would constitute consent to participate. In addition, we 

numbered each questionnaire so that we could identify from which of the three geographic areas each response 

came. 

2.2 Survey Instruments 

The questionnaire aimed to establish why vegetable cultivation increased or did not increase vegetable intake. 

First, participants were asked: “Do you think vegetable intake will be increased by growing vegetables?” A 

choice of four possible responses was given (strongly disagree, disagree, agree, and strongly agree). Participants 

were then asked to respond in their own words to the question: “Why do you think this?” Moroever, we asked 

participants’ sex, age, cultivation style, and perceptions of changes in vegetable intake and the availability of 

vegetables as a result of vegetable cultivation. It is worthy to note that there were many farmers among the 

participants. However, a previous study has shown that 96% of farmers cultivate vegetables for home 

consumption (Machida & Yoshida, 2018b), so we deemed their inclusion appropriate. 

2.3 Analysis 

We divided participants into two groups according to their answer to the question: “Do you think vegetable 

intake will be increased by growing vegetables?” (“agree or strongly agree” vs. “disagree or strongly disagree”). 

Responses to the above open-ended question were categorized using the grounded theory approach (Flick, 1995). 

We segmented the answers and identified reasons why respondents thought that vegetable intake would increase, 

or not, as a result of growing vegetables. We then coded the segmented answers and generated abstracted 

categories using these codes. These steps were repeated multiple times to ensure the validity of the results. We 

also calculated the perceptions of changes in vegetable intake and vegetable availability as a result of vegetable 

cultivation. Answers from those who said that there was no time when they had not grown vegetables were 

excluded. 

2.4 Ethical Approval 

This study was approved by the Gunma University Ethical Review Board for Medical Research Involving 

Human Subjects (Submission No.160074, approved on August 16, 2016). 

3. Results 

A total of 873 residents from 586 households responded (25.9% household response rate). Of these, 421 were 

excluded because they did not grow vegetables and 10 because they did not respond to the question: “Do you 

think vegetable intake will be increased by growing vegetables?” The study hence included responses from 442 

people. 

The distribution of respondents' characteristics is shown in Table 1. In total, 55 people (12%) thought that 
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vegetable growing would not increase vegetable consumption (disagree), and 387 (88%) thought that it would 

(agree). By characteristics, those who responded “agree” in rural and suburban had high percentages, and those 

in urban were low (rural: 89%, suburban: 88%, urban 80%). The percentage of “agree” was higher among 

women compared with men (women: 89%, men: 85%). There was no difference in the percentage of “agree” by 

age (<60: 88, ≧ 60: 87). The percentage of those who answered “agree” by cultivation style was as follows: 

farmer = 88%, home gardener = 89%, community gardener = 33%, and others = 67%. 

Table 1. Distribution of characteristics 

    disagree*  

n = 55 (12%) 

agree*  

n = 387 (88%) 

    n % n % 

Area         

  rural 19 11 154 89 

  suburban 26 12 192 88 

  urban 10 20 41 80 

Sex        

  female 26 11 218 89 

  male 29 15 166 85 

  (no response) 0 0 3 100 

Age        

  <60 22 12 168  88 

  ≥60 33 13 217  87 

  (no response) 0 0 2 100 

Cultivation style (multiple answers permitted)        

  farmer 15 12 109 88 

  home gardener 35 11 279 89 

  community gardener 2 67 1 33 

  others 4 33 8 67 

  (no response) 0 0 10 100 

* “Disagree” denotes those who responded “disagree” or “strongly disagree” and “agree” denotes those who 

responded “agree” or “strongly agree” to the question “Do you think vegetable intake will increase by growing 

vegetables?” The total number of responses included in the analysis was 442. 

 

The subjective changes in vegetable intake and vegetable availability as a result of vegetable cultivation are 

shown in Table 2. Of the 442 participants who grew vegetables, 145 (33%) said that there had been no time when 

they did not grow vegetables, and were hence excluded. Of the remaining 297 participants, 172 (58%; in total of 

“increased” (77 [26%]) and “somewhat increased” (95 [32%]) said that their vegetable intake had increased 

since they began growing vegetables. There were 105 (35%) participants who answered no change, and few 

respondents answered “decreased” (2 [1%]) and “somewhat decreased” (13 [4%]). The participants of 217 (73%) 

said that the availability of vegetables had increased (in total of “agree” (118 [40%]) and “strongly agree” (99 

[33%]). The participants of “Disagree” and “strongly disagree” were 63 (21%) and 10 (3%), respectively. 
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Table 2. Subjective changes in vegetable intake and vegetable availability as a result of growing vegetables 

    n % 

How has your vegetable intake changed since starting vegetable cultivation?  

  decreased 2  1  

  somewhat decreased 13  4  

  no change 105  35  

  somewhat increased 95  32  

  increased  77  26  

  (no response) 5  2  

Do you have more access to vegetables than you did before you started growing vegetables?  

  strongly disagree 10 3  

  disagree 63 21  

  agree 118 40  

  strongly agree 99 33  

  (no response) 7 2  

Number and percentage of responses excludes 145 participants (33%) who said there was no time when they did 

not grow vegetables. 

 

The reasons for respondents thinking that vegetable cultivated increased vegetable intake (or not) are shown in 

Table 3. Reasons for this increase were placed into five categories, across 18 codes: “availability,” “purpose of 

cultivation,” “quality,” “increased positive emotions toward vegetables,” and “unconsciousness.” Similarly, the 

reasons why vegetable cultivation did not increase vegetable intake were placed into five categories, across 13 

codes: “limited quantities,” “negative emotions toward vegetables,” ”cultivation for a purpose other than eating 

vegetables,” “access to vegetables from other sources,” and “limits associated with self-cultivation.” 
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Table 3. Reasons why vegetable growing increases or does not increase vegetable intake 

Reasons why vegetable growing increases vegetable intake 

category code 

availability large amounts 

no need to purchase 

immediate access 

large variety 

continuous availability 

ease of access 

purpose of cultivation cultivating what one wants to eat 

cultivating vegetables to eat 

quality safe 

worry-free 

tasty 

fresh 

increased positive emotions toward vegetables interest in vegetables 

desire to avoid waste 

  attachment 

  fun 

unconsciousness shifting menus to include what is grown 

  eating vegetables without thinking about it 

    

Reasons why vegetable growing does not increase vegetable intake 

category code 

limited quantities already eat enough vegetables 

ability to eat only small meals 

negative emotions towards vegetables preference (do not like vegetables) 

no sense of waste 

cultivation for a purpose other than eating vegetables cultivation for fun 

cultivation for sale 

cultivation with no intention of eating produce 

access to vegetables from other sources receive a lot of vegetables 

buy enough vegetables 

limits associated with self-cultivation limited kinds 

limited amount 

limited cultivation skill 

limited harvest period 

 

4. Discussion 

This study attempted to clarify the reasons why vegetable cultivation did or did not increase vegetable intake 

among adults. The topic has not been widely studied; nevertheless, it is an important issue for public health. 

Results will help to identify more effective intervention strategies to increase vegetable intake through vegetable 

cultivation. Of those who had not grown vegetables over a period of time, 58% answered that their vegetable 

intake had increased since they began to grow vegetables, and 73% observed that the availability of vegetables 

had increased. This suggests that vegetable growing improves both vegetable intake and the availability of 

vegetables. Perhaps, as discussed in previous studies, increased availability increases vegetable intake (Barnidge 

et al., 2013; Devine et al., 1999).  

As to why vegetable cultivation increases vegetable intake, “availability” may be one of the key reasons. 

“purpose of cultivation” may be a factor linked to availability. In other words, growing vegetables with the aim 

of eating them increases their availability and vegetable intake therefore also increases. The category “quality” 

may be related to safety, whether actual or perceived. Soil contamination can be a problem in community 

gardens (Alaimo, Beavers, Crawford, Snyder & Litt, 2016). However, participants seemed to feel “safe” and 

“worry-free” when managing the growing space themselves. The code “tasty” may be biased because of both the 

fact that participants equated taste with freshness and cognitive dissonance (Festinger, 1962). The code 

“increased positive emotions toward vegetables” suggests that participants may have developed greater 
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attachment toward vegetables as a result of exposure (Zajonc, 1968). As a result, they may seek to avoid waste. 

Knowledge about vegetables develops through cultivation. Participants may thus become more interested in 

vegetables and find growing them fun as their knowledge increases, which in turn may encourage them to eat 

more vegetables. The code “unconsciousness” suggests that vegetable cultivation may steer participants toward 

increasing their vegetable intake at an unconscious level (Alaimo et al., 2008; Thaler & Sunstein, 2008). 

Growing vegetables may therefore encourage increased vegetable intake without the requirement for a conscious 

choice on the part of the grower. 

Regarding the reasons why vegetable cultivation does not increase vegetable intake, the category “limited 

quantities” was used to refer to the amount that people can physically eat. For example, older people may eat less 

because they find it harder to chew and swallow. Some may be unable to eat, even if the supply of food is 

unlimited. Different approaches would be required to encourage these people to increase their vegetable intake. 

The category “negative emotions toward vegetables” was divided into reasons related to preference and those 

related to an absent sense of waste. People who do not like vegetables are unlikely to increase their intake 

because they have grown their own produce. Encouraged or forced to do so, they would likely waste 

considerable amounts. However, encouraging vegetable cultivation may help those who like vegetables or who 

are indifferent to increases in their vegetable intake. A number of respondents felt that “cultivation for a purpose 

other than eating vegetables” may not result in an increased vegetable intake. However, as previously noted, 

greater exposure to vegetables may have a subconscious effect on intake (Alaimo et al., 2006; Thaler & Sunstein, 

2008). It is therefore possible that those growing vegetables for other purposes may also increase their intake, 

possibly without being aware of it. It is hence unclear whether this category is a genuine reason for vegetable 

intake not increasing or simply an unfounded perception held by some of the respondents. Vegetable cultivation 

may have no effect among those who are already getting enough vegetables from other sources, hence the 

category “access to vegetables from other sources.” For example, a previous study in a rural area of Japan 

reported an interactive effect on vegetable intake between vegetable cultivation and participants being given 

vegetables (Machida & Yoshida, 2018a). In an area where vegetable cultivation flourished, many people grew 

their own vegetables; moreover, they were also given vegetables or able to purchase them from farmers' markets 

(Machida & Yoshida, 2018c). This area therefore had large numbers of people with high vegetable intakes 

(Machida & Yoshida, 2018c). Interventions to encourage vegetable cultivation may therefore be more effective 

in areas with little vegetable growing and where access to other sources or vegetables (e.g., supermarkets) is 

relatively poor. Some respondents commented on the “limits associated with self-cultivation.” It may therefore 

be helpful to provide guidance to improve the effectiveness of interventions encouraging people to grow 

vegetables. This may require cooperation with professional growers and experts. 

This study had some limitations. First, the methodology was only qualitative. Quantitative studies are therefore 

also needed to explore the findings over a larger sample. It also cannot be said that the data was theoretically 

saturated, as we did not use gradual theoretical sampling. However, a strength of the study was that we were able 

to incorporate data from a range of people, including those with different cultivation styles and living in three 

types of geographic area. 

5. Conclusion 

We clarified the reasons for vegetable intake increasing (or not) due to vegetable growing. As a result, there were 

five main reasons why vegetable growing both may and may not increase vegetable intake. In the future, 

quantitative studies are needed to explore the findings. 

Authors’ contributions 

DM designed the study and analysis and wrote the initial draft of the manuscript. TY provided assistance in 

designing the study, analysis, and interpretation in addition to critically reviewing the manuscript. Both authors 

approved the final version of the manuscript and agreed to be hold accountability for all aspects of the work in 

ensuring that questions related to the accuracy or integrity of any part of the work are appropriately investigated 

and resolved. 

Acknowledgments 

We would like to thank the participants in this study. This study was funded by the Nakatani Suzuyo Memorial 

Fund for Nutrition and Dietetics and JSPS KAKENHI (JP18K13037). The authors would like to thank Enago 

(www.enago.jp) for the English language review. 

Confrict of Interest 

The authors have no conflict of interest to report. 



http://jfr.ccsenet.org Journal of Food Research Vol. 9, No. 1; 2020 

17 

 

References 

Alaimo, K., Beavers, A. W., Crawford, C., Snyder, E. H., & Litt, J. S. (2016). Amplifying health through 

community gardens: A framework for advancing multicomponent, behaviorally based neighborhood 

interventions. Current Environmental Health Reports, 3(3), 302-312.  

https://doi.org/10.1007/s40572-016-0105-0 

Alaimo, K., Packnett, E., Miles, R. A., & Kruger, D. J. (2008). Fruit and vegetable intake among urban 

community gardeners. Journal of Nutrition Education and Behavior, 40(2), 94-101.  

https://doi.org/10.1016/j.jneb.2006.12.003 

Barnidge, E. K., Hipp, P. R., Estlund, A., Duggan, K., Barnhart, K. J., & Brownson, R. C. (2013). Association 

between community garden participation and fruit and vegetable consumption in rural Missouri. 

International Journal of Behavioral Nutrition and Physical Activity, 10(1), 128-135.  

https://doi.org/10.1186/1479-5868-10-128 

Billson, H., Pryer, J. A., & Nichols, R. (1999). Variation in fruit and vegetable consumption among adults in 

Britain. An analysis from the dietary and nutritional survey of British adults. European Journal of Clinical 

Nutrition, 53(12), 946-952. https://doi.org/10.1038/sj.ejcn.1600877 

Blair, D., Giesecke, C. C., & Sherman, S. (1991). A dietary, social and economic evaluation of the Philadelphia 

urban gardening project. Journal of Nutrition Education, 23(4), 161-167.  

https://doi.org/10.1016/S0022-3182(12)81191-5 

Boeing, H., Bechthold, A., Bub, A., Ellinger, S., Haller, D., Kroke, A., ... & Stehle, P. (2012). Critical review: 

vegetables and fruit in the prevention of chronic diseases. European Journal of nutrition, 51(6), 637-663. 

https://doi.org/10.1007/s00394-012-0380-y 

Carney, P. A., Hamada, J. L., Rdesinski, R., Sprager, L., Nichols, K. R., Liu, B. Y., ... Shannon, J. (2012). Impact 

of a community gardening project on vegetable intake, food security and family relationships: A 

community-based participatory research study. Journal of Community Health, 37(4), 874-881.  

https://doi.org/10.1007/s10900-011-9522-z 

Devine, C. M., Wolfe, W. S., Frongillo Jr, E. A., & Bisogni, C. A. (1999). Life-course events and experiences: 

association with fruit and vegetable consumption in 3 ethnic groups. Journal of the American Dietetic 

Association, 99(3), 309-314. https://doi.org/10.1016/S0002-8223(99)00080-2 

E-stat. (2015). National census 2015. Retrieved from  

https://www.e-stat.go.jp/stat-search/files?page=1&toukei=00200521&tstat=000001080615&tclass1=00000

1089055&tclass2=000001089057&tclass3=000001089067&second=1&second2=1 (in Japanese).  

Festinger, L. (1962). Cognitive dissonance. Scientific American, 207(4), 93-106. Retrieved from 

https://www.jstor.org/stable/24936719 

Flick, U. (2011). Qualitative Sozialforschung. Reinbek bei Hamburg: Rowohlt Verlag GmbH (Japanese edition, 

H. Oda, Trans.). Tokyo: Shunju-sha. (Original work published 1995) 

Johnson, D. B., & Smith, L. T. (2006). Testing the recommendations of the Washington State Nutrition and 

Physical Activity Plan: The Moses Lake case study. Preventing Chronic Disease, 3(2), A59. Retrieved from 

http://www.cdc.gov/pcd/issues/2006/apr/05_0096.htm 

Litt, J. S., Soobader, M. J., Turbin, M. S., Hale, J. W., Buchenau, M., & Marshall, J. A. (2011). The influence of 

social involvement, neighborhood aesthetics, and community garden participation on fruit and vegetable 

consumption. American Journal of Public Health, 101(8), 1466-1473.  

https://doi.org/10.2105/AJPH.2010.300111 

Machida, D. (2019). Relationship between community or home gardening and health of the elderly: A web-based 

cross-sectional survey in Japan. International Journal of Environmental Research and Public Health, 16(8), 

1389. https://doi.org/10.3390/ijerph16081389 

Machida, D., Onoe, H., & Yoshida, T. (2016). The relationship between vegetable cultivation and consumption 

among participants of food and nutrition classes in Gunma Prefecture. Nihon Shokuiku Gakkaishi (Journal 

of Japanese Society of Shokuiku), 10, 109-114. https://doi.org/10.14986/shokuiku.10.109 

Machida, D., & Yoshida, T. (2017). Relationship between fruit and vegetable gardening and health-related 

factors: male community gardeners aged 50-74 years living in a suburban area of Japan. Nihon Koshueisei 

Zasshi (Japanese Journal of Public Health), 64(11), 684-694. https://doi.org/10.11236/jph.64.11_684 



http://jfr.ccsenet.org Journal of Food Research Vol. 9, No. 1; 2020 

18 

 

Machida, D., & Yoshida, T. (2018a). The influence of vegetable growing, receiving, and buying in farmers’ 

markets on the frequency of vegetable intake: focusing on residents of mountainous rural areas with limited 

food access and flourished vegetable growing. Nosonkeikaku Gakkaishi (Journal of Rural Planning), 37, 

43-50. https://doi.org/10.2750/arp.37.43 

Machida, D., & Yoshida, T. (2018b). Negative association of vegetable cultivation with the proportion of 

severely insufficient vegetable intake both directly and indirectly: A cross-sectional study in a city in 

Gunma, Japan. Journal of Rural Medicine, 13(2), 160-167. https://doi.org/10.2185/jrm.2966 

Machida, D., & Yoshida, T. (2018c). Vegetable intake frequency is higher among the rural than among the urban 

or suburban residents, and is partially related to vegetable cultivation, receiving, and purchasing at farmers’ 

markets: A cross-sectional study in a city within Gunma, Japan. Journal of Rural Medicine, 13(2), 116-123. 

https://doi.org/10.2185/jrm.2960 

Nanney, M. S., Johnson, S., Elliott, M., & Haire-Joshu, D. (2007). Frequency of eating homegrown produce is 

associated with higher intake among parents and their preschool-aged children in rural Missouri. Journal of 

the American Dietetic Association, 107(4), 577-584. https://doi.org/10.1016/j.jada.2007.01.009 

Soga, M., Cox, D., Yamaura, Y., Gaston, K., Kurisu, K., & Hanaki, K. (2017). Health benefits of urban allotment 

gardening: improved physical and psychological well-being and social integration. International Journal of 

Environmental Research and Public Health, 14(1), 71. https://doi.org/10.3390/ijerph14010071 

Sommerfeld, A. J., McFarland, A. L., Waliczek, T. M., & Zajicek, J. M. (2010). Growing minds: Evaluating the 

relationship between gardening and fruit and vegetable consumption in older adults. HortTechnology, 20(4), 

711-717. https://doi.org/10.21273/HORTTECH.20.4.711 

Thaler R. H., & Sunstein, C. R. (2009). Nudge: Improving decisions about health, wealth, and happiness 

(Japanese edition, M. Endo, Trans.). Tokyo: Nikkei Business Publications, Inc. 

Umezawa, A., Miwa, T., Shibui, E., Namikawa, T., Tanaka, N., & Ishikawa, M. (2012). Total vegetable intake 

and homegrown vegetable intake in the rural area residents of Hokkaido. The Japanese Journal of Nutrition 

and Dietetics, 70, 283-293. https://doi.org/10.5264/eiyogakuzashi.70.283 

Wang, X., Ouyang, Y., Liu, J., Zhu, M., Zhao, G., Bao, W., & Hu, F. B. (2014). Fruit and vegetable consumption 

and mortality from all causes, cardiovascular disease, and cancer: systematic review and dose-response 

meta-analysis of prospective cohort studies. BMJ, 349, g4490. https://doi.org/10.1136/bmj.g4490  

Zajonc, R. B. (1968). Attitudinal effects of mere exposure. Journal of Personality and Social Psychology, 9, 1-27. 

http://dx.doi.org/10.1037/h0025848 

 

Copyrights 

Copyright for this article is retained by the author(s), with first publication rights granted to the journal. 

This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution 

license (http://creativecommons.org/licenses/by/3.0/). 

https://doi.org/10.1136/bmj.g4490

