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Abstract: Background: The stay-at-home circumstances due to the global coronavirus pandemic have 

had some negative impacts on people’s eating behavior. Purpose: Therefore, this study attempted to 

improve fruit and vegetable (FV) consumption intention and behavior through an online video 

intervention based on the social cognitive theory. Methods: Participants were recruited with a 

promotion video posted on social media channels. After consenting and completing a pre-survey, 

participants were randomly assigned to either a) the intervention group addressing FV consumption or 

the b) attention control group addressing physical activity. After two weeks, the participants completed 

an online post-survey. Results: The participants (N = 82) were 77% female and 50% students; 95% 

chose German for the survey language, and 84% were from Switzerland. The mean baseline FV 

consumption intention was 3.05 (standard deviation: 1.03), and FV consumption was 4.64 (standard 

deviation: 2.06) portions a day. The analysis showed no significant change in FV consumption 

intention (F = (1, 78) = 0.02, p = 0.88, ηp2 = 0.00) or behavior (F = (1, 78) = 0.019, p = 0.89, ηp2 = 

0.03) due to the intervention. Conclusions: Plausible reasons why no significant effect was found were 

the brief intervention duration, the setting and insufficient tailoring. The lessons learned from this study 

are to plan better, tailor more to the needs of participants and carefully consider the goals before 

promoting an intervention. 
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1. Introduction 

The current global coronavirus (COVID-19) pandemic has impacted social [1], economical [2], 

physical health [3] and mental health [4,5] aspects in people’s lives. Specifically, regarding eating 

behaviors, the access to markets and restaurants was severely limited or shutdown altogether, and people 

were only allowed to leave the house for essential shopping, such as buying food or housewares [6]. This 

changed people’s food-related behaviors. Goldman [7] found in an analysis of Google Trends Data that 

the term “cooking” was more often searched at the end of March in 2020 as compared to the months 

prior. There was a documented increase in home cooking and baking [8]. Although cooking may be 

related to healthy eating, not following cooking recipes can lead to overeating [9]. 

Many countries implemented “stay-at-home” policies, which meant setting up home offices and 

entertaining oneself at home; consequently, people changed their lifestyle to one that is more in front 

of a screen [10]. Screen time, even in the absence of food advertising, has been found to be associated 

with increased dietary intake compared with non-screen behaviors [11]. Thus, the related risk of eating 

more and unhealthy food likely increased during the stay-at-home period.  

Analysis of two Italian cohorts [12] and a cohort from Spain [13] showed that healthy eating 

improved during the first lockdown. However, the same two Italian cohorts also revealed that 

psychological distress from the COVID-19 confinement was directly associated with unhealthy dietary 

modifications [14]. In addition, almost half of another Italian population sample during the first 

COVID-19 stay-at-home reported an increase in body weight [15]. A longitudinal study from Italy [16] 

confirmed that obese children and adolescents changed their eating, activity and sleep behaviors to be 

more unfavorable during the national “stay-at-home” period. The intake of potato chips, red meat and 

sugary drinks all increased during this time [16]. Rundle et al. [17] also highlighted increased food 

insecurity for children and the stockpiling of shelf-stable, calorie-dense comfort and ultra-processed 

foods during the lockdown. 

Most ultra-processed foods are very durable, palatable and ready to consume, which is an 

advantage in a stay-at-home situation. However, ultra-processed products are usually energy dense, 

have a high glycemic load, are low in dietary fiber and micronutrients and are high in unhealthy types 

of fats, free sugars and salt [18]. The consumption of energy-dense ultra-processed foods often leads 

to energy overconsumption, harm to satiety mechanisms and obesity; it is also associated with 

increased rates of type II diabetes, some cancers, cardiovascular diseases, asthma, gallbladder disease, 

osteoarthritis and chronic back pain [18,19]. 

Fruit and vegetable consumption, on the other hand, is associated with lower risks of type II 

diabetes [20–22], certain cancers [23] and cardiovascular diseases [4,23–25]. Due to the benefits and 

protective effects of fruits and vegetables, a minimum of 400 g of fruit and vegetable consumption per 

day is recommended, which is about 3–5 servings [26]. 

Interventions based on behavioral theory (e.g., social cognitive theory (SCT)) are more effective 

than interventions that do not apply behavioral theories [11]. According to the SCT, action and 

motivation are influenced by forethought [27]. SCT factors that influence human behavior are 

perceived self-efficacy, outcome expectancies, goals, barriers and facilitators. Perceived self-efficacy 

concerns someone’s beliefs in their ability to perform a specific action required to attain a desired 

outcome. Outcome expectancies are concerned with people’s beliefs about the possible consequences 

of their actions. Individuals weigh the pros and cons of a certain behavior to develop an intention to 

act or an intention not to act. To adopt a desired behavior, individuals form a goal and then try to 
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execute the action [27]. Goals serve as self-stimulation and lead to health behaviors. They should be 

as specific as possible and challenging, but realistic, in order to facilitate a desired action. Goal setting 

also depends on perceived socio-structural factors such as barriers or opportunities of living conditions 

like health, economic, political or environmental systems [28]. High expectations of self-efficacy, 

positive outcome expectations, perceived social support and beneficial environmental variables 

increase the likelihood of changing a behavior [24,29]. 

Studies have shown the positive effects of SCT on healthy eating [30,31], and more specifically, 

on the consumption of fruit and vegetables [27,32]. Online interventions based on SCT have also 

shown positive effects on healthy nutrition [33].  

However, no interventions have been found to date that use SCT to address fruit and vegetable 

consumption during a time of crisis such as the COVID-19 stay-at-home situation. The purpose of this 

study was to examine the effect a brief SCT-based intervention delivered online on fruit and vegetable 

consumption intention and behavior during the COVID-19 lockdown period. The following 

hypotheses were investigated: 

1. Effectiveness hypothesis: The intention and consumption of fruits and vegetables will increase 

in the intervention group, whereas no change is expected in the attention control group. 

2. Dose hypothesis: The more often the participants watch the videos, the stronger will be the 

effect on the intention to eat and the actual consumption of more fruits and vegetables. 

3. Moderator hypothesis: Due to the novel nature of the pandemic, an exploratory hypothesis is 

put forth for the intervention to be moderated according to sex, age and education. 

2. Materials and methods 

2.1. Design and procedure 

The study was a 2 (group) by 2 (time point) randomized control trial. The participants provided 

informed consent prior to completing the online pre-survey. At the end of the pre-survey session, the 

participants were randomly assigned to an intervention (fruit and vegetable (FV)) group or an attention-

control (physical activity (PA)) group through a randomization program; at this time, they were also 

given a link to a YouTube channel containing the five videos for their assigned group. The intervention 

lasted over a two-week time period during the COVID-19 lockdown. After one week, a reminder email 

was sent out to the participants containing the link to the five videos of their intervention group again. 

After two weeks, the participants were emailed a link to complete the post-survey. 

2.2. Recruitment 

The main strategy to recruit participants for the study relied on the online distribution of a short 

promotion video (1 min 35s). The video’s purpose was to raise awareness of the project and motivate 

people to sign up for it. To obtain a broad sample size (possibly worldwide participation), the spoken 

language was English with German and French subtitles. In the recruitment phase, the video was 

shared over a period of nine days through three main promotion strategies. Media Unisport Bern, 

UNIK Sports, and the influencer Aniya Seki agreed to promote the project. Unisport Bern and Aniya 

Seki shared SportStudisMoveYou (SSMY) via their social media channels. UNIK Sports shared the 

project via their social media channels, as well as their newsletter. Another strategy focused on personal 
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contacts. Using a customizable text template, we reached out to as many personal contacts as possible. 

This was done via WhatsApp, email or personal social networks. Also, project-specific Facebook and 

Instagram pages were created, where the promotion video and the link to join the project were shared. 

Lastly, the video was posted on as many Facebook pages as possible. The video was shared on at least 

28 different Facebook pages and received over 2500 views. 

2.3. Measures 

2.3.1. Demographics 

Sex (male, female, other), age (years), education (years in school) and country were collected in 

the baseline survey. 

2.3.2. Fruit and vegetable consumption and intention 

To measure FV consumption, the participants reported the number of servings of fruits and the 

number of servings of vegetables they consumed daily. One serving was defined as a handful or 120 g, 

which is about the weight of an average banana or a small apple. These items have documented validity 

and reliability [34]. Servings for fruits and servings for vegetables were summed for a combined daily 

FV consumption score. 

Also, the participants were asked if they intended to increase FV consumption. The possible 

answers were “strongly agree”, “agree”, “neither agree or disagree”, “disagree”, “strongly disagree” 

or “do not want to answer”.  

2.3.3. Intervention dose 

To assess the dose, the following question was posed: “How many videos regarding health 

promotion did you watch in the context of this study?” The answer had to be a whole number. 

2.4. Intervention 

2.4.1. Procedures of the intervention 

According to the assigned group (FV or PA), the SSMY participants were provided with five 

videos that aimed to change their health behavior. The five videos followed the same concept and were 

based on SCT [35]. Each intervention included one basic motivational video and four videos with 

specific ideas for behavioral change. The purpose of the basic video was to motivate the people to 

change their behavior, highlight the benefits and set goals for the following four SCT-related aspects: 

self-efficacy, outcome expectations, pros and cons and goal setting. In the four videos with the specific 

ideas for behavioral change, the tasks progressed from easy in the first video to somewhat harder in 

the last video. The text was spoken in English by a professional male speaker. For wider reach, German 

and French subtitles were incorporated. The basic motivational video lasted about 1 min and 45 s, and 

the specific behavioral change idea videos each lasted around one minute. 
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2.4.2. Intervention group: FV consumption 

The intervention’s goal was to motivate the participants to try to eat one more portion of fruit 

and/or vegetable a day. The four behavioral change idea videos contained simple and quick-preparation 

recipes that do not require special skills or ingredients, and they were designed to help the participants 

achieve their personal FV goal. The first behavioral change idea video recommended the inclusion of 

fruits in their breakfast by adding them to the cereals or, as an alternative, the blending of fruits into a 

fruit smoothie. The second behavioral change idea video provided an oven-based vegetable lunch 

recipe. The third video focused on healthy snacks, such as a sweet and juicy fruit salad or healthy chips. 

The fourth video showed the preparation of a vitamin-rich vegetable soup for dinner. 

2.4.3. Attention-control group: PA 

To garner the same amount of attention but not influence FV consumption, this intervention 

content focused on PA. This intervention’s purpose was to motivate people to add 10–20 min of 

additional PA every day. The four specific ideas for behavioral change videos provided the participants 

with PA ideas that can be easily implemented at home without any equipment. Each video contained 

four PAs; among them, one exercise focused on cardiovascular health, and three exercises targeted 

large muscle groups, namely, the lower body (legs), the back and the front part of the upper body (chest, 

shoulders and triceps). Body weight exercises were presented, focusing on the core muscles. 

Furthermore, the participants were given PAs with different levels of difficulty that involved using 

objects (e.g., backpack with extra weight and bottles) that are likely to be found at home. The 

motivational process was supported by setting easy goals and promoting self-efficacy aspects in each 

of the four videos. 

2.5. Analysis 

2.5.1. Power 

A power of 0.8 and a medium effect of F = 0.25 between two groups required an overall n = 73 

(GPower 3.1.9.7.). 

2.5.2. Data cleaning and preparation 

The data sets were exported from Limesurvey and merged by using an individual anonymized 

code for each participant. Out of 166 baseline participants, 81 persons did not complete the follow-up 

questionnaire. In addition, three people did complete the follow-up questionnaire but provided no 

useful information. After excluding those participants, 41 participants from the FV intervention group 

and 41 participants from the PA attention-control group were included for analyses. 

Statistical outliers were adjusted as follows: the minimum and maximum ranges were respectively 

set as the mean ± three standard deviations, resulting in a range of 0–11 servings at both time points. 

Only one participant had an out-of-range value (14 servings at pretest), which was adjusted to 11 

servings of FVs. Missing data were only found for one demographic variable (education); they were 

deleted pairwise because the amount was minimal (<4%) and appeared completely at random. 
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2.6. Ethics approval of research 

This study was conducted according to the guidelines laid down in the Declaration of Helsinki, 

and all procedures involving research study participants were approved by the University of Bern 

Faculty of Human Sciences Institutional Review Board (IRB). Written informed consent was obtained 

from all subjects. 

3. Results 

3.1. Sample descriptives 

The participants (N = 82) were 77% female and 50% students; the average years of education 

were 12.1 (standard deviation (SD) = 2.0); 95% chose German for the survey language, and 84% were 

from Switzerland.  

3.2. Distribution assumption testing 

After adjusting the data for outliers, pretest FV consumption skewness was 0.68 (standard error 

(SE) = 0.27) and kurtosis was 1.00 (SE = 0.54); at post-test, the FV skewness was −0.65 (SE = 0.27) 

and the kurtosis was 0.30 (SE = 0.54), which indicated that the data were normally distributed. The 

pretest intention to increase FV consumption skewness was 0.18 (SE = 0.27), and the kurtosis was 

0.39 (SE = 0.3); at post-test, the intention to increase FV skewness was −0.3 (SE = 0.27) and the 

kurtosis was 0.30 (SE = 0.53), which indicated that the data were also normally distributed. 

The analyses (not shown) were repeated using non-parametric analyses; the same conclusions 

were reached. 

3.3. Outcome analyses 

The repeated-measures analysis of variance (RANOVA) results revealed a non-significant time 

by group interaction for FV consumption; specifically, F = (1, 78) = 0.019, p = 0.89 and ηp2 = 0.03 

(see Figure 1); also, for the intention to increase FV consumption, F = (1, 78) = 0.02, p = 0.88 and 

ηp2 = 0.00 (see Figure 2). 
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Figure 1. RANOVA results for FV consumption. 

 

Figure 2. RANOVA results for the intent to increase FV consumption. 

3.4. Outcomes regarding meeting FV guidelines 

To explore if the intervention had an effect on at-risk participants, which are defined as those not 

meeting guidelines, the outcomes were compared for the participants who met the FV guidelines at 

pretest (five servings or more; upper group) and those who did not meet the guidelines at pretest (<5 

servings/day; lower group). The RANOVA results showed a significant interaction effect in terms of 

change in consumption of FV from pretest to post-test in the upper and lower groups F = (1, 78) = 7.00, 

p = 0.01 and ηp2 = 0.08. The lower group increased FV consumption over time, unlike the upper group, 

which decreased slightly. 

 



697 

AIMS Public Health  Volume 9, Issue 4, 690–702. 

Thus, RANOVA was conducted for the upper and lower groups separately within the intervention 

(FV) and control (PA) groups. No significant interaction was found between the intervention and 

control groups for the upper intake group (F = (1, 38) = 0.03, p = 0.86, ηp2 = 0.077) or the lower intake 

group (F = (1, 38) = 0.03, p = 0.085, ηp2 = 0.001). 

The same procedure was conducted for FV intention. The RANOVA results showed no significant 

interaction for the change in intention of FV consumption from pretest to post-test for the upper and 

lower groups (F = (1, 77) = 0.19, p = 0.67, ηp2 = 0.002). 

3.4.1. Dose-response analyses 

During the intervention time, the participants watched an average of 4.62 (SD = 2.48) videos. A 

simple linear regression revealed that the number of times that participants watched the videos did not 

predict a change in FV consumption (F = (1, 77) = 0.00, p = 0.998, R2 = 0.00), nor did it predict a 

change in the intention of FV consumption (F = (1, 77) = 1.06, p = 0.31, R2 = 0.01). 

3.5. Moderation analyses 

The results of analysis of covariance (ANCOVA) tests showed that, in terms of FV consumption, 

there was no significant time interaction for sex (F = (1, 77) = 1.21, p = 0.27, ηp2 = 0.02), age (F = 

(1, 77) = 0.52, p = 0.47, ηp2 = 0.01) or education (F = (1, 74) = 1.23, p = 0.27, ηp2 = 0.02). 

The ANCOVA results also showed no significant time interaction in terms of the intention of 

FV consumption for sex (F = (1, 72) = 0.29, p = 0.59, ηp2 = 0.004), age (F = (1, 72) = 0.43, p = 0.52, 

ηp2 = 0.006) or education (F = (1, 72) = 0.36, p = 0.55, ηp2 = 0.005). 

3.6. Drop-out analyses 

The participants who completed the study were compared to those who did not complete it; no 

significant difference was found for sex (t(164) = −0.71, p > 0.05), age (t(164) = −0.13, p > 0.05), 

education (t(160) = −0.35, p > 0.05) or FV consumption at the first measurement time (t(160) = −1.56, 

p > 0.05). Only the intention to increase FV consumption differed by group (t(159) = 3.17, p < 0.05), 

as those who completed the study had a lower intention score (mean = 3.06, SD = 1.01) than those 

who did not complete it (mean = 3.53, SD = 0.87). 

4. Discussion 

Several studies have examined eating behavior and its effects on humans [16,36,37], but the 

studies on interventions to change eating behaviors during the COVID-19 lockdown are lacking. 

Therefore, the purpose of the SSMY intervention was to increase intention and consumption of FV 

during the COVID-19 lockdown by using SCT-based online videos. No differences between the 

intervention and attention-control groups were found. Further, neither sex, age nor education level 

moderated the effects. This is somewhat surprising, as some studies have shown that women were 

more likely to suffer psychological stress during and after the recent pandemic, which influenced 

eating habits [38,39]. 
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A plausible reason for the absence of any effect of the intervention was the baseline FV 

consumption, which was already close to the recommended five portions of FV per day. On average, 

an increase of 0.4 portions of FV per day may not be motivating enough for participants, as they may 

have already believed that they are close enough to consuming five FV servings a day. 

Another reason for the non-effect could be that there may have been intervention contamination, 

for example, the comparison group may have also accessed the video links of the interventions, as 

there were no limitations on who could access the other videos. Although the participants were only 

sent the link to the specific videos, if they searched online for the intervention videos, they would have 

received access to both types of intervention group videos, because there was no password required to 

get access. Since it was not assessed which videos the participants watched, the extent of intervention 

contamination could not be calculated. 

Although SCT was used as the basis for the intervention content, it is unknown whether it had an 

impact, because none of the SCT variables were measured. There was a perceived necessity of a brief 

measure to minimize the participant burden, as there were no incentives offered. Therefore, another 

potential reason for the lack of effect is that the intervention was not appropriate or provided at a high 

enough dose to change the SCT mediator variables. Including theory-based mediator variables is 

recommended to provide a more in-depth understanding of the mechanisms of health-related 

behavioral change [40]. 

Recruitment was performed by Health Promotion Master’s students and their professor via social 

media and direct messages on WhatsApp. The people reached by the recruitment were possibly more 

aware of health-related topics and have a higher health-related affinity because the reference person is 

interested in health promotion, which is supported by the relatively high baseline indicators. It is 

possible that those with no interest or motivation were not reached. 

Several limitations need to be considered when interpreting these results. Due to time and space 

considerations, the FV questions did not include FV drinks or juices, so the results are limited in this 

regard. The time to prepare the intervention was short because the COVID-19 lockdown in Switzerland 

lasted only six weeks. This was also the reason why the recruitment time was only nine days and the 

intervention time was only 14 days, which is quite short to change the intention and behavior of a 

person. A meta-analysis [41] showed that tailored, interactive and responsive internet programs lead 

to longer session times per visit and more visits to the website. Therefore, it may be that using only 

YouTube videos was not sufficiently interactive, tailored or responsive to the needs of the participants. 

Both groups (attention-control and intervention) were provided access to five videos with the 

encouragement to watch each video several times; however, the participants watched on average only 

4.62 videos over the course of the 2-week intervention. Not watching the videos several times and not 

even watching all of them on average could have been the reason for the lack of intervention results, 

since there was no dose-response relation found (the dose was too low). 

5. Conclusions 

This study found no effects of a video-based FV intervention on the intention of FV consumption 

and actual FV consumption during the COVID-19 lockdown due to various reasons. Therefore, the 

following recommendations should be considered. 

Including a more comprehensive nutrition intervention in terms of food preparation, balanced 

meals, grocery shopping strategies and cooking is recommended. Future interventions for FV 
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consumption during a pandemic should consider a larger variety of recruitment channels, a longer 

recruitment time (if possible), individualized tailoring (based on daily FV consumption, sex, age, 

education, motives, goals and interests) and more interactive and responsive internet material. 

Suggestions to overcome the barriers of buying fresh FVs during pandemic crises should also be 

included. Possibly piloting the intervention before conducting the actual intervention to understand 

what participants perceived to be the main themes of the intervention would be useful for adapting the 

intervention and maximizing potential effectiveness. 

Pandemics like COVID-19 present a higher risk for poor nutrition and unhealthy eating. Research 

should prioritize developing an effective healthy eating intervention that is appropriate during such a 

situation to counteract these risks and promote better health. 

Acknowledgments 

The authors acknowledge the following individuals for all of their contributions to this project: 

Aneas Zurkinden, Nando L.; Beck, Damian A.; Bisang, Xaviér J. B.; Charbonnet, Bryan; Dütschler, 

Benjamin; Felder, Timo M. O.; Ganic, Tarik; Grunder, Lara P.; Gürber, Marc P.; Konyo, Jacqueline; 

Lehmann, Remo D.; Meierhofer, Anna R.; Schnegg, Sandra; Kubica, Claudia; Vergères, Ludovic G.; 

Wieland, Fluri; Zimmermann, Patrick; Zuber, Alessia & Zutter, Melina T. 

Conflict of interest 

All authors declare no conflict of interest regarding this study. 

References 

1. Van Bavel JJ, Baicker K, Boggio PS, et al. (2020) Using social and behavioural science to 

support COVID-19 pandemic response. Nat Hum Behav 4: 460–471. 

https://doi.org/10.1038/s41562-020-0884-z 

2. Mckibbin W, Fernando R (2020) Crawford School of Public Policy CAMA Centre for Applied 

Macroeconomic Analysis The Brookings Institution Centre of Excellence in Population Ageing 

Research The Global Macroeconomic Impacts of COVID-19: Seven Scenarios. SSRN Electr J 2: 

12–22. https://doi.org/10.2139/ssrn.3547729 

3. Hall G, Laddu DR, Phillips SA, et al. (2020) A tale of two pandemics: How will COVID-19 and 

global trends in physical inactivity and sedentary behavior affect one another? Prog Cardiovasc 

Dis 64: 108–110. https://doi.org/10.1016/j.pcad.2020.04.005 

4. Dauchet L, Amouyel P, Hercberg S, et al. (2006) Fruit and vegetable consumption and risk of 

coronary heart disease: A meta-analysis of cohort studies. J Nutr 136: 2588–2593. 

https://doi.org/10.1093/jn/136.10.2588 

5. Li S, Wang Y, Xue J, et al. (2020) The impact of COVID-19 epidemic declaration on 

psychological consequences: a study on active Weibo users. Int J Environ Res Public Health 17: 

2032. https://doi.org/10.3390/ijerph17062032 

6. Faber M, Ghisletta A, Schmidheiny K (2020) A lockdown index to assess the economic impact of 

the coronavirus. Swiss J Econ Stat 156: 1–23. https://doi.org/10.1186/s41937-020-00056-8 

 



700 

AIMS Public Health  Volume 9, Issue 4, 690–702. 

7. Goldman DS (2020) Initial observations of psychological and behavioral effects of COVID-19 in 

the United States, using Google trends data. SocArXiv 4: 1–5. 

https://doi.org/10.31219/osf.io/jecqp 

8. HUNTER | SlideShare: Food Study Special Report, America Gets Cooking, 2020. Available 

from: https://www.slideshare.net/HUNTERNY/hunter-food-study-special-report-america-gets-

cooking-231713331. 

9. World Health Organisation: Food and nutrition tips during self-quarantine. Available from: 

https://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/publications-

and-technical-guidance/food-and-nutrition-tips-during-self-quarantine.  

10. Mata J, Wenz A, Rettig T, et al. (2020) Health behaviors and mental health before and during the 

COVID-19 pandemic: A longitudinal population-based survey. PsyArXiv. 

https://doi.org/10.31234/osf.io/qbgh7 

11. Marsh S, Ni Mhurchu C, Maddison R (2013) The non-advertising effects of screen-based 

sedentary activities on acute eating behaviours in children, adolescents, and young adults. A 

systematic review. Appetite 71: 259–273. https://doi.org/10.1016/j.appet.2013.08.017 

12. Ruggiero E, Mignogna C, Costanzo S, et al. (2021) Moli-LOCK Study Investigators. Changes in 

the consumption of foods characterising the Mediterranean dietary pattern and major correlates 

during the COVID-19 confinement in Italy: results from two cohort studies. Int J Food Sci Nutr 

72: 1105–1117. https://doi.org/10.1080/09637486.2021.1895726 

13. Navarro-Pérez CF, Fernández-Aparicio Á, González-Jiménez E, et al. (2022) Effects of COVID-

19 lockdown on the dietary habits and lifestyle in a population in southern Spain: a cross-sectional 

questionnaire. Eur J Clin Nutr 76: 883–890. https://doi.org/10.1038/s41430-021-01034-w 

14. Bonaccio M, Costanzo S, Bracone F, et al. (2022) Psychological distress resulting from the 

COVID-19 confinement is associated with unhealthy dietary changes in two Italian population-

based cohorts. Eur J Nutr 61: 1491–1505. https://doi.org/10.1007/s00394-021-02752-4 

15. Di Renzo L, Gualtieri P, Pivari F, et al. (2020) Eating habits and lifestyle changes during COVID-

19 lockdown: an Italian survey. J Transl Med 18: 229. https://doi.org/10.1186/s12967-020-02399-5 

16. Pietrobelli A, Pecoraro L, Ferruzzi A, et al. (2020) Effects of COVID-19 Lockdown on Lifestyle 

Behaviors in Children with Obesity Living in Verona, Italy: A Longitudinal Study. Obesity 28: 

1382–1385. https://doi.org/10.1002/oby.22861 

17. Rundle AG, Park Y, Herbstman JB, et al. (2020) COVID-19–Related School Closings and Risk 

of Weight Gain Among Children. Obesity 28: 1008–1009. https://doi.org/10.1002/oby.22813 

18. Moodie R, Stuckler D, Monteiro C, et al. (2013) Profits and pandemics: Prevention of harmful 

effects of tobacco, alcohol, and ultra-processed food and drink industries. Lancet 381: 670–679. 

https://doi.org/10.1016/S0140-6736(12)62089-3 

19. Guh DP, Zhang W, Bansback N, et al. (2009) The incidence of co-morbidities related to obesity 

and overweight: a systematic review and meta-analysis. BMC Public Health 9: 88. 

https://doi.org/10.1186/1471-2458-9-88 

20. Muraki I, Imamura F, Manson J, et al. (2013) Fruit consumption and risk of type 2 diabetes: results 

from three prospective longitudinal cohort studies. BMJ 347: f5001. 

https://doi.org/10.1136/bmj.f5001 

21. Carter P, Gray LJ, Troughton J, et al. (2010) Fruit and vegetable intake and incidence of type 2 

diabetes mellitus: Systematic review and meta-analysis. BMJ 341: 543. 

https://doi.org/10.1136/bmj.c4229 



701 

AIMS Public Health  Volume 9, Issue 4, 690–702. 

22. Hamer M, Hypertension Y (2007) Intake of fruit, vegetables, and antioxidants and risk of type 2 

diabetes: systematic review and meta-analysis. J Hypertens 25: 2361–2369. 

https://doi.org/10.1097/HJH.0b013e3282efc214 

23. Bradbury KE, Appleby PN, Key TJ (2014) Fruit, vegetable, and fiber intake in relation to cancer 

risk: Findings from the European Prospective Investigation into Cancer and Nutrition (EPIC). Am 

J Clin Nutr 100: 394S–398S. https://doi.org/10.3945/ajcn.113.071357 

24. Woodside JV, Young IS, McKinley MC (2013) Fruit and vegetable intake and risk of 

cardiovascular disease. Proc Nutr Soc 72: 399–406. https://doi.org/10.1017/S0029665113003029 

25. Steffen LM, Jacobs Jr DR, Stevens J, et al. (2003) Associations of whole-grain, refined-grain, and 

fruit and vegetable consumption with risks of all-cause mortality and incident coronary artery 

disease and ischemic stroke: the Atherosclerosis Risk in Communities (ARIC) Study. Am J Clin 

Nutr 78: 383–390. https://doi.org/10.1093/ajcn/78.3.383 

26. World Health Organisation: Healthy diet. Available from: https://www.who.int/en/news-

room/fact-sheets/detail/healthy-diet.  

27. Anderson ES, Winett RA, Wojcik JR, et al. (2001) A Computerized Social Cognitive Intervention 

for Nutrition Behavior: Direct and Mediated Effects on Fat, Fiber, Fruits, and Vegetables, Self-

Efficacy, and Outcome Expectations Among Food Shoppers. Ann Behav Med 23: 88–100. 

https://doi.org/10.1207/S15324796ABM2302_3 

28. Luszczynska A, Schwarzer R (2005) Social cognitive theory. In: Conner M, Norman P editor(s). 

Predicting Health Behaviour, 2 eds., New York: Open University Press, 127–169. 

29. Wilcox S, Bopp M, Oberrecht L, et al. (2003) Psychosocial and Perceived Environmental 

Correlates of Physical Activity in Rural and Older African American and White Women. J 

Gerontol B Psychol Sci Soc Sci 58: 329–337. https://doi.org/10.1093/geronb/58.6.P329 

30. Anderson ES, Winett RA, Wojcik JR (2007) Self-Regulation, Self-Efficacy, Outcome 

Expectations, and Social Support: Social Cognitive Theory and Nutrition Behavior. Ann Behav 

Med 34: 304–312. https://doi.org/10.1007/BF02874555 

31. Sheeshka JD, Woolcott DM, Mackinnon NJ (1993) Social Cognitive Theory as a Framework to 

Explain Intentions to Practice Healthy Eating Behaviors. J Appl Soc Psychol 23: 1547–1573. 

https://doi.org/10.1111/j.1559-1816.1993.tb01047.x 

32. Resnicow K, Davis-Hearn M, Smith M, et al. (1997) Social-Cognitive Predictors of Fruit and 

Vegetable Intake in Children. Heal Psychol 16: 272–276. https://doi.org/10.1037/0278-

6133.16.3.272 

33. Hou SI, Charlery SAR, Roberson K (2014) Systematic literature review of Internet interventions 

across health behaviors. Heal Psychol Behav Med an Open Access J 2: 455–481. 

https://doi.org/10.1080/21642850.2014.895368 

34. Prochaska J, Sallis J, Rupp J, et al. (2000) Brief self reported measures for assessing fat, fruit and 

vegetable and calcium intake with adolescents. Ann Behavior Med 22: 132. 

35. Bandura A, Walters RH (1977) Social learning theory. Englewood Cliffs, New Jersey: Prentice-Hall. 

36. Di Renzo L, Gualtieri P, Pivari F, et al. (2020) Eating habits and lifestyle changes during COVID-19 

lockdown: An Italian survey. J Transl Med 18: 229. https://doi.org/10.1186/s12967-020-02399-5 

37. Steffen LM, Jacobs DR, Stevens J, et al. (2003) Associations of whole-grain, refined-grain, and 

fruit and vegetable consumption with risks of all-cause mortality and incident coronary artery 

disease and ischemic stroke: The Atherosclerosis Risk in Communities (ARIC) study. Am J Clin 

Nutr 78: 383–390. https://doi.org/10.1093/ajcn/78.3.383 



702 

AIMS Public Health  Volume 9, Issue 4, 690–702. 

38. Torres SJ, Nowson CA (2007) Relationship between stress, eating behavior, and obesity. Nutrition 

23: 887–894. https://doi. org/10.1016/j.nut.2007.08.008  

39. Mattioli AV, Sciomer S, Maffei S, et al. (2021) Lifestyle and Stress Management in Women 

During COVID-19 Pandemic: Impact on Cardiovascular Risk Burden. Am J Lifestyle Med 5: 356–

359. https://doi: 10.1177/1559827620981014 

40. Nigg CR, Paxton R (2008) Conceptual perspectives used to understand youth physical activity 

and inactivity, In: Smith AL, Biddle SJH, editor(s), Youth Physical Activity and Inactivity: 

Challenges and Solutions. Champaign, IL: Human Kinetics, 79–113. 

41. Wantland DJ, Portillo CJ, Holzemer WL, et al. (2004) The effectiveness of Web-based vs. non-

Web-based interventions: a meta-analysis of behavioral change outcomes. J Med Internet Res 6. 

https://doi.org/10.2196/jmir.6.4.e40 

© 2022 the Author(s), licensee AIMS Press. This is an open access 

article distributed under the terms of the Creative Commons 

Attribution License (http://creativecommons.org/licenses/by/4.0) 

 

 


