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Objective(s): Culinary education may be one way to improve children's eating behaviors. We formatively evaluated the effect of a hands-on afterschool 12-module, registered dietitian-led culinary education program on healthy eating behaviors in a predominately Hispanic/Latino, low-socioeconomic community.

Methods: Of 234 children participating in the program, 77% completed both pre- and post-assessment surveys (n = 180; mean age 9.8 years; 63.3% female; 74.3% Hispanic/Latino, 88.4% receiving free/reduced lunch). In addition to program satisfaction, we assessed changes in children's self-reported fruit, vegetable, and whole-grain consumption, knowledge, and culinary skills using binary and continuous mixed effects models. We report false discovery rate adjusted p-values and effect sizes.

Results: 95.5% of participants reported liking the program. Improved whole grain consumption had a medium effect size, while effect sizes for whole grain servings and vegetable consumption were small, but significant (all p < 0.05). Culinary skills increased between 15.1 to 43.4 percent points (all p < 0.01), with medium to large effect sizes.

Conclusion(s): The program was well-received by participants. Participants reported improved eating behaviors and culinary skills after program completion. Therefore, this hands-on afterschool culinary education program can help improve healthy eating in a predominantly Hispanic/Latino, low-socioeconomic community.
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INTRODUCTION

The US has seen an emerging public health challenge with the rise of childhood obesity (1). Nationally, 18.5% of 2 to 19 year olds were obese based on data from the 2015–2016 National Health and Nutrition Examination Survey, with Hispanic youth having significantly higher rates of obesity compared to non-Hispanic White youth (24.8% vs. 14.1%) (2). In Texas, 15.5% of 10–17 year olds were children with obesity based on recent data from the 2017–18 National Survey of Children's Health (3). Hispanic and non-Hispanic youth were not significantly different in Texas [16.7% (Confidence Interval CI: 10.8–24.8) vs. 9.8% (CI: 6.4–14.9)] (4). However, one study examining trends and disparities in childhood obesity in South Texas from 2009 to 2015 found levels of obesity exceeding national averages as well as significant racial/ethnic disparities (5). As obesity is linked to an increased risk of a number of obesity related comorbid conditions (6), prevention of obesity in children is paramount.

One first step in curbing childhood obesity and reducing its negative health effects, is to address childhood nutrition and culinary education (7, 8). Several programs for children have been developed and tested in different settings (school, community, afterschool) for different age groups and target populations. Some programs incorporate exercise interventions (9, 10), others focus on bringing trained chefs into schools to improve attitudes toward fruits and vegetables and increase healthy eating self-efficacy (11–13) or using gardening experiences jointly to improve preferences and willingness to try healthy foods (14). Evaluation of these studies have demonstrated promising results. For instance, a randomized controlled assessment of a 4-h cooking with kids program among fourth graders found that significantly improved fourth-grade students' vegetable preferences, attitudes and self-efficacy among participants compared to the control group (11). However, participants were predominately non-Hispanic white and the study did not assess changes in dietary intake. A randomized controlled trial in a largely Hispanic community combined gardening, nutrition, and cooking education in a 12-week program to successfully improve knowledge and self-efficacy among 3rd through 5th graders (14). Another study among third to eighth graders using a one-group pre-test/post-test evaluation design demonstrated significantly improved nutrition knowledge, cooking self-efficacy, vegetable consumption, and communication about healthy eating 6 months after the end of the 10-week course (13). The study focused on socioeconomically disadvantaged students and had a high participation rate of Hispanic and African American students. Another culinary and nutrition program in an afterschool setting had promising results for reducing BMI and increasing children's desire to cook at home (15, 16). While implemented with predominately minority children, the overall sample sizes were small and the studies reported few significant effects highlighting the need for further investigation.

The CHEF Bites Curriculum is a registered dietitian led hands-on 12-module culinary education program that incorporates nutrition education, culinary skills demonstration and practices, and guided food tasting. This program is novel as it was designed specifically to (1) include nutrition programming that is basic, friendly, unintimidating and relevant to children and their caregivers; (2) integrate culinary skills training into nutrition lessons for younger and older children; (3) incorporate ingredients and modified recipes that are culturally relevant to South Texas; (4) build on a curriculum that allows children to be physically engaged in the nutrition and culinary lesson; (5) engage children based on priorities important to them (i.e., how they will feel, their energy, their ability to be alert, do well in school rather than emphasizing words like “healthy”); and (6) include a bilingual curriculum and bilingual recipes. Our aim was to formatively evaluate the effect of this culturally sensitive, hands-on culinary education program delivered in English at a Boys and Girls Club on eating behaviors, knowledge, and culinary skills of children from predominately Hispanic/Latino and low-socioeconomic communities and to estimate effect sizes for future planning.



MATERIALS AND METHODS


Intervention and Implementation

A team of registered dietitians, culinary professionals, and curricula specialists developed and refined the CHEF Bites Curriculum. Social Cognitive Theory (17) served as the theoretical framework to guide the design of the class structure, and lesson content. Lessons required the instructor to model culinary skills and healthy eating to not only create the initiation of a new behavior, but also to promote maintenance of healthy habits including increased fruit, vegetable, and whole grain consumption, and cooking more at home. The lesson objectives aimed at fostering healthy eating behaviors among participants. Additionally, the team incorporated aspects of the Health Belief Model (18) to break down the perceived barriers to healthy eating and cooking. Lesson materials promoted healthy eating as a way to prevent disease in order to encourage behavior change. CHEF Bites has 12 modules of nutrition and cooking skill education led by a registered dietitian. Each module consists of education on a culinary/nutrition topic, demonstration of skills and a recipe, hands-on cooking by participating children, as well as family-style tasting of the recipes. The modules taught include “Cook Well, Eat Well, Live Well”; “Go With Nature”; “Building Flavor with Herbs and Spices,” “Taste and See a Rainbow of Fruits and Vegetables”; “Power Up with Breakfast”; “Rethink Your Drink”; “Smart Snacks”; “Discovering Foods of the World”; “Dulce De Health”; “The Great Garden Experience-Enjoying Seasonal Foods”; “Sports Nutrition”; and “The Good, the Bad, and the Ugly – Cooking with the Healthiest Dietary Fats.” These modules addressed the basics of healthy eating and cooking; the importance of a healthy breakfast; how to use herbs and spices; choosing healthy drinks and creating infused water; reading nutrition labels and identifying and making healthier snacks and treats; basics of sport nutrition and healthy fats. A registered dietitian and culinary professional guided the development of the curriculum and recipes. The program is culturally sensitive and includes flavors of the local cuisine. The curriculum focuses on five tenets for healthy eating and living: (1) Eat a healthy breakfast; (2) Drink plenty of water; (3) Fill half their plate with fruits and vegetables; (4) Eat mostly plant-based, less processed foods; and (5) Cook and eat at home. The curriculum was piloted at the Boys and Girls Club prior to the formative evaluation. Classes included nutrition education, culinary skill demonstration, hands-on skill practice by children, and dietitian-guided, family-style sit down tasting.

For the evaluation of the program at the Boys and Girls Club, three implementations took place as afterschool programs with once-a-week classes over a 3-month period and one implementation took place over the summer with twice-a-week classes over an 8-week period for a total of 12 modules at the same teaching kitchen. Each module was ~60 min but varied based on module content and recipe used. Programming was similar across implementation cycles with changes in the order of class modules. Class instructors reported high fidelity with 92% of modules taught as outlined in the curriculum. If classes had to be canceled due to illness, holidays, or other reasons, the instructor offered make-up classes. There was no additional cost for children to participate in the culinary education program besides the regular annual or summer membership fee.



Design of Survey Instruments

For the purpose of evaluation, we developed pre- and post-assessment surveys for children participating in the program to complete before and after receiving programming in a pre-test/post-test within subjects design. Surveys assessed eating behaviors, culinary skills, and nutrition knowledge as well as program satisfaction (see Supplementary Materials). Further, children completed a short after-class survey after each module to assess attendance as well as satisfaction with the module and the recipe. Instrument development was guided by a review of existing tools (19, 20) and tailored specifically to the evaluation needs of the program and the target population. The instruments were evaluated for readability and were tested with four children from the Boys and Girls Club of the target age group. During the first round of implementation, we observed pre-assessment survey administration identifying no major difficulties with children completing the surveys. Surveys were collected during four cycles of implementation in 2018 and 2019.



Participants

Inclusion criteria for the evaluation study were that children had to be able to speak English and read and write in English. The recommended ages for participation were 9 to 13 years old to ensure children would be able to complete the assessments and to maximize retention as older children had more flexibility in selecting and attending afterschool activities. As these ages were recommendations only, some younger and older children also participated. Participants were selected by the Boys and Girls Club based on these recommended inclusion criteria. The Boys and Girls Club provided us with children's sociodemographic information from their annual registration forms. The Boys and Girls Club has multiple branches across the city. One branch has a fully equipped teaching kitchen. Children from the branch with the teaching kitchen as well as children from other branches were able to participate in the program through transportation provided by the Boys and Girls Club. A total of 234 school-aged children completed the pre-assessment survey before participating in the program. At the end of the program, 180 children had completed both the pre- and post-assessment surveys.



Data Collection

All evaluation data were collected and managed using REDCap electronic data capture tools hosted at UT Health San Antonio (21, 22). Evaluation staff trained local staff and instructors on how to administer the survey to children using tablets. To help participants estimate serving sizes of fruits, vegetables and whole grains, children had access to serving size food replicas that they could pick up while taking the pre- and post-assessment survey. Our evaluation project was reviewed by the UT Health San Antonio Institutional Review Board and deemed to be a non-research activity. Parents/caregivers of participating children agreed when enrolling children at the Boys and Girls Club that children were allowed to be observed during program implementation and that children were allowed to complete surveys for the purpose of program evaluation.



Outcome Measures

We assessed behaviors at baseline and after completion of the program using a variety of measures. First, children were asked whether they consumed fruits, vegetables, whole grains, and sugar-sweetened beverages on the day prior to the survey If they indicated eating or drinking these food types/beverages, they were asked how many servings they had consumed using food replicas as aids for estimation. Children were further asked how often children participated in buying groceries, making food choices for the family, and speaking with their families about healthy food. We also assessed nutrition and culinary knowledge and skills through items that asked whether children had ever heard of MyPlate, whether children were able to identify all five tenets of the program correctly, and through several self-reported cooking skills.



Data Analysis

To show the sociodemographic composition of our participants, we calculated descriptive univariate statistics for (1) all children who completed the pre-assessment (n = 234), (2) those who only had pre-assessment surveys (n = 54), and (3) those who completed both pre-and post-assessment surveys (n = 180). We also report p-values based on Chi-Squared tests comparing those who only completed the pre-assessment and those who completed both pre- and post-assessments.

Estimates and p-values for behaviors, knowledge, and skills are based on binary or continuous mixed effects models depending on the outcome. These models accounted for within subject correlations (pre/post) and the implementation cycle in which children were enrolled. Additionally, we calculated false discovery rate (FDR) adjusted p-values accounting for testing of the same dataset for multiple outcomes (23). We estimated effect sizes using Cohen's d (continuous outcome) and g (binary outcome) as a supplement to our significance tests to provide measures of effect magnitude for future study planning (24, 25). Effect sizes greater or equal to 0.2 and 0.05 are considered non-trivial using Cohen's d (24) and Cohen's g (25), respectively. All analyses were conducted using R (R Foundation for Statistical Computing, Vienna, Austria).




RESULTS


Sociodemographic Characteristics and Program Satisfaction

At total of 234 children participated in the culinary program in four rounds of implementations in 2018 and 2019. Approximately 77% of children (n = 180) completed both pre- and post-assessment surveys. Participating children were predominately female, Hispanic/Latino, lived in single parent households, and received free or reduced lunch at school (Table 1). Children who only took the pre-assessment survey were more likely to be older, males, Hispanic/Latino, and had free/reduced lunch compared to those who completed both surveys (p < 0.05 for all). Hispanic/Latino children were 3 times more likely to only complete a pre-assessment survey compared to non-Hispanic/non-Latino children (p = 0.029). All children (n = 234) enrolled in the program attended on average 8.8 of the 12 classes, with 74.4% of children attending 8 or more classes. On average, children who completed the post-assessment survey (n = 180) attended 9.7 classes, with 87.8% of children attending at least 8 classes.


Table 1. Children's sociodemographic characteristics, program participation, and program satisfaction of children who completed the pre-assessment survey, those who completed both the pre- and post-assessment surveys and those who only completed the pre-assessment survey.
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During the post-assessment survey, we asked children how well they liked the classes overall and whether they would recommend the program to their friends. The program was very well-received. As such, 82.2% of all children who completed the survey stated that they liked the classes a lot, with an additional 13.3% of children stating that they liked the classes overall. In addition to high overall satisfaction, 77.2% of all participants stated that they would recommend the culinary program to their friends. Program satisfaction was similar across all implementation cycles.



Changes in Behavior

We saw significant increases in the percent of children stating that they ate vegetables and whole grains (Table 2). At baseline, 55.6% of children stated that they had eaten vegetables the day before the survey compared to 68.3% of children during post-assessment (FDR adjusted p = 0.02). Further, 49.4% of children indicated eating whole grains the day before the baseline survey compared to 68.3% of children during post-assessment (FDR adjusted p < 0.001). Participants also significantly increased the number of servings of vegetables (FDR adjusted p = 0.028) and whole grains (FDR adjusted p < 0.001) that they consumed. The change in servings of fruit was significant using traditional p-values but not significant using FDR adjusted p-values. There was a small improvement toward fewer sugary beverages consumed, but this trend was not significant. We saw no changes in eating breakfast or preparing and eating dinner at home. During post-assessment, 76.7% of children stated that they felt the program had changed the way they ate at home and 81.7% stated that they now liked new foods because of participating in the program. We further assessed how often children participated in buying groceries, making food choices for the family, and speaking with their families about healthy food. Children stated being more involved in picking out foods eaten at home in the post-assessment survey compared to the pre-assessment survey (FDR adjusted p = 0.01). Participants also reported talking more frequently with their family about eating and cooking healthy food (FDR adjusted p = 0.005). While we saw a positive trends toward more children indicating going grocery shopping with their family, this trend was not significant in our cohort of children participating in the culinary program at the Boys and Girls Club in 2018–2019. Effect sizes for eating whole grains were in the medium range, while effect sizes for servings of whole grains, vegetable consumption, making food choices for the family and speaking with their family about healthy were small, but significant. The effect size for vegetable servings was too small and is considered to be trivial.


Table 2. Changes in eating behaviors in children who completed both pre- and post-assessment surveys (n = 180).
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Changes in Knowledge and Skills

We saw significant improvements in children's knowledge and self-reported culinary skills (Table 3). All culinary skills assessed in the pre- and post-surveys showed significant (FDR adjusted p < 0.05) improvements ranging from 15.1 to 43.4 percent point increases in self-reported skills. Further, during the post-assessment, almost all children (92.2%, 166 out of 180) stated that they had heard of MyPlate compared to 53.9% (97 out of 180) during pre-assessment, a statistically significant improvement (FDR adjusted p < 0.001). During pre-assessment, 22.2% of children correctly identified all the program's tenets, the five activities they should do to grow healthy and strong (eat a healthy breakfast; drink plenty of water; fill half their plate with fruits and vegetables; eat mostly plant-based foods; and cook and eat at home), compared to 53.3% of children during post-assessment (FDR adjusted p < 0.001). Effect sizes for all knowledge and skill measures ranged from |0.25| to |0.49|, indicating medium to large effect sizes using Cohen's g.


Table 3. Changes in knowledge and skills among children who completed both pre- and post-assessment surveys (n = 180).
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DISCUSSION

Overall, the 2018–2019 hands-on culinary program at the Boys and Girls Club was well-received by participating children. The curriculum, which was designed using social cognitive theory and the health beliefs model, predominately served Latino/Hispanic children and children who received free or reduced lunch at school. For the four implementation cycles, we saw statistically significant improvements in whole grains and vegetable consumption, knowledge of MyPlate and the program's five tenets for healthy eating and living, and self-reported culinary skills as well as changes in talking about healthy eating and cooking and helping pick out foods, with effect sizes ranging from small to large. We saw no statistically significant changes in other outcomes such sugary beverage consumption, eating breakfast or preparing and eating dinner at home. However, a vast majority of children stated that they liked the program and that the CHEF Bites Curriculum had changed the way they ate at home, including liking new foods because of their participation in the program.

Our findings in improved consumption of healthy foods and knowledge are supported by other studies. A study in Chicago among socioeconomically disadvantaged and minority students also reported significantly improved scores for nutrition knowledge, vegetable consumption, and communication about healthy eating (13). Similarly, to our evaluation, the Chicago study used a one-group pre-test/post-test evaluation design. However, the study had a 59% completion rate for pre- and post-assessment surveys (13). Our study, while having a smaller sample size, was able to collect pre- and post-assessment from 77% of children who began the program. A study using a randomized control trial in a largely Hispanic community that included gardening and nutrition education, also found significant improvements in nutrition knowledge and other factors influencing dietary behavior (14). Our study adds to these findings as the majority of our program participants were Hispanic.

While we found improvement in some behaviors, we saw no significant changes in consumption of sugary beverages. Wieland et al. reported positive trends in attitudes and motivation for fruit and vegetable consumption, sugary beverage consumption but these were not statistically different from baseline in their afterschool nutrition and exercise intervention fielded at a Boys and Girls Club (10). The authors cite small sample and timing of data collection as potential reasons for lack of statistical significance. The Wieland study collected baseline surveys in October with greater availability of fruits and vegetables and outdoor exercise opportunities while post-assessment took place in April in Minnesota with limited opportunities for exercise (10). Similarly, timing of our data collection may have affected the assessment of sugary beverage consumption, as participants completed post-assessment surveys at the end of December and late Spring where classroom celebrations (e.g., for Winter and Spring holidays) including sugary beverages and more unhealthy foods may be more common. Future studies should consider the effect of timing on outcomes.

Our study was able to show improvements in healthy eating behaviors immediately following the completion of the program; however, our evaluation was not designed to assess sustained changes in eating behaviors and other outcomes for children. Other studies have included longer-term follow-up to assess sustained changes (13, 26). For instance, one study found sustained improvements in healthy eating communication at 6 months after program completion (13). Future evaluation efforts should include longer-term follow-up to assess whether the CHEF Bites Curriculum has a lasting effect on children's eating behaviors.

This evaluation was based on children's self-reported outcomes only, while other studies have assessed parent-reported changes in child and family outcomes (13), as children live in complex environment and their eating behaviors are influenced by their home environment both through accessibility of healthy foods and lived experiences (27). An evaluation including both children's and parents' perspectives on changes in healthy eating behaviors can shed light on these complex environments and may aid in the development of culinary and nutrition programs aimed at children and their families. Future iterations of the program could also assess changes in cooking skills by observation instead of self-report.

Based on the promising findings presented here, future studies should examine how children perceive the CHEF Bites Curriculum in other settings with or without the hands-on component, for instance in schools without teaching kitchens, or other modes of delivery, for instance registered dietitian vs. community health worker or promotores as instructors. Additionally, future studies with a larger sample of children could examine whether the program works equally well for different age groups and how many classes are needed to achieve meaningful change in behaviors. The calculated effect sizes that we report for all outcomes including eating behaviors, culinary skills, and involvement in making food choices at home may be used for future planning purposes.


Limitations

We acknowledge the following limitations to this evaluation. (1) We used a one-group pre-test/post-test evaluation design surveying children before and after participating in the program without administering surveys to a control group. (2) The evaluation was not sufficiently powered for subgroup analyses and the program may have different effects on some children based on their sociodemographic characteristics. (3) We did not adjust for how many modules each child completed in our analysis. However, 87.8% of children who completed both surveys attended at least 8 out of 12 classed, which was needed to be considered a program graduate. (4) Approximately 77% of children completed both pre- and post-assessment surveys and children who were lost to follow up were different in age, sex, ethnicity, and school lunch status. This non-random loss to follow-up also poses a limitation as it is possible that children who did not complete the post-assessment had a different experience with the program, resulting in selection bias and reduced generalizability. (5) Our study did not include a systematic follow-up with children to establish longer-term changes in behavior, knowledge, and skills as the study was designed as a formative evaluation. While these limitations exist, the results from this evaluation are promising that hands-on culinary education programs in afterschool and summer program settings can have a positive effect on children's eating behaviors and cooking skills, which—if sustained—can lead to improved health in children.




CONCLUSION

Our formative evaluation of the CHEF Bites curriculum, a hands-on, registered dietitian-led culinary education program, implemented at a Boys and Girls Club as an afterschool and summer program improved healthy eating behaviors, knowledge, and self-reported culinary skills in participating children. The evaluation took place in a predominantly Hispanic/Latino, low-socioeconomic community and incorporated healthy versions of dishes inspired by the local cuisine into the curriculum. Cultural appropriateness may be one factor that needs to be considered in designing and implementing successful culinary education programs for children and their families. Children reported becoming more involved in making decisions regarding the food that the family consumed which may have positive effects on their families as a whole.



DATA AVAILABILITY STATEMENT

De-identified raw outcomes data supporting the conclusions of this article will be made available upon request.



ETHICS STATEMENT

The UT Health San Antonio Institutional Review Board reviewed our program evaluation and deemed it to be a non-research activity (Protocol number: HSC20170654N). Separately, parents/caregivers of participating children agreed when enrolling children at the Boys and Girls Club that children were allowed to be observed during program implementation and that children were allowed to complete surveys for the purpose of program evaluation.



AUTHOR CONTRIBUTIONS

SS has contributed to all parts of the manuscript, including designing the evaluation plan, data collection, analysis planning, data analysis and interpretation, manuscript writing, and revision. MG conducted the statistical analysis, interpreted the results, contributed to writing, and revising the manuscript. JG contributed to design of the evaluation plan, designed the analysis plan, interpreted the results, contributed to writing, and revising the manuscript. SF and AM-E contributed to the development of the evaluation plan, data collection instruments, writing, and revising the manuscript. CG and KB developed and revised the CHEF Bites Curriculum, provided the theoretical framework for the program, contributed to writing, and revising the manuscript. AR supervised all activities and contributed to the evaluation design, interpretation of results, manuscript writing, and revision. All authors agreed to be accountable for the content of the work, contributed to the article, and approved the submitted version.



FUNDING

This project was supported by a contract from CHEF (Culinary Health Education for Families) to UT Health San Antonio to conduct the independent evaluation of the CHEF program at the Boys and Girls Club in 2018 and 2019.



ACKNOWLEDGMENTS

The authors would like to acknowledge the contribution of Andrea A. Fernandez, MPH for her support in conducting this evaluation and assisting with data collection, data entry, and field observation.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2022.719015/full#supplementary-material



REFERENCES

 1. Lobstein T, Baur L, Uauy R. Obesity in children and young people: a crisis in public health. Obes Rev. (2004) 5(Suppl. 1):4–104. doi: 10.1111/j.1467-789X.2004.00133.x

 2. Robert Wood Johnson Foundation,. National Obesity Monitor - The State of Childhood Obesity. (2020). Available online at: https://stateofchildh.oodobesity.org/monitor/ (accessed June 4, 2020). 

 3. Robert Wood Johnson Foundation,. State Obesity Data - The State of Childhood Obesity. (2020). Available online at: https://stateofchildhoodobesity.org/states/tx/ (accessed June 4, 2020). 

 4. Child Adolescent Health Measurement Initiative. 2017-2018 National Survey of Children's Health (NSCH) Data Query. Data Resource Center for Child Adolescent Health supported by the U.S. Department of Health and Human Services, Health Resources and Services Administration (HRSA), Maternal and Child Health Bureau (MCHB) (2019). Available online at: www.childhealthdata.org (accessed June 4, 2020). 

 5. Foster BA, Maness TM, Aquino CA. Trends and disparities in the prevalence of childhood obesity in south Texas between 2009 and 2015. J Obes. (2017) 2017:1424968. doi: 10.1155/2017/1424968

 6. Pulgarón ER. Childhood obesity: a review of increased risk for physical and psychological comorbidities. Clin Ther. (2013) 35:A18–32. doi: 10.1016/j.clinthera.2012.12.014

 7. Veugelers PJ, Fitzgerald AL. Effectiveness of school programs in preventing childhood obesity: a multilevel comparison. Am J Public Health. (2005) 95:432–5. doi: 10.2105/AJPH.2004.045898

 8. Dudley DA, Cotton WG, Peralta LR. Teaching approaches and strategies that promote healthy eating in primary school children: a systematic review and meta-analysis. Int J Behav Nutr Phys Act. (2015) 12:28. doi: 10.1186/s12966-015-0182-8

 9. Cunningham-Sabo L, Lohse B, Smith S, Browning R, Strutz E, Nigg C, et al. Fuel for Fun: a cluster-randomized controlled study of cooking skills, eating behaviors, and physical activity of 4th graders and their families. BMC Public Health. (2016) 16:444. doi: 10.1186/s12889-016-3118-6

 10. Wieland ML, Biggs BK, Brockman TA, Johnson A, Meiers SJ, Sim LA, et al. Club fit: development of a physical activity and healthy eating intervention at a boys & girls club after school program. J Prim Prev. (2020) 41:153–70. doi: 10.1007/s10935-020-00582-4

 11. Cunningham-Sabo L, Lohse B. Cooking with Kids positively affects fourth graders' vegetable preferences and attitudes and self-efficacy for food and cooking. Child Obes. (2013) 9:549–56. doi: 10.1089/chi.2013.0076

 12. Caraher M, Seeley A, Wu M, Lloyd S. When chefs adopt a school? An evaluation of a cooking intervention in English primary schools. Appetite. (2013) 62:50–9. doi: 10.1016/j.appet.2012.11.007

 13. Jarpe-Ratner E, Folkens S, Sharma S, Daro D, Edens NK. An experiential cooking and nutrition education program increases cooking self-efficacy and vegetable consumption in children in grades 3-8. J Nutr Educ Behav. (2016) 48:697–705 e1. doi: 10.1016/j.jneb.2016.07.021

 14. Davis JN, Martinez LC, Spruijt-Metz D, Gatto NM. LA Sprouts: a 12-week gardening, nutrition, and cooking randomized control trial improves determinants of dietary behaviors. J Nutr Educ Behav. (2016) 48:2–11.e1. doi: 10.1016/j.jneb.2015.08.009

 15. Isoldi KK, Dolar V. Cooking up energy: a culinary education program for children with parent outreach. Am J Health Behav. (2020) 44:543–58. doi: 10.5993/AJHB.44.5.1

 16. Isoldi KK, Dolar V. Cooking up energy with predominately Latino children during afterschool hours. Am J Health Behav. (2016) 40:634–44. doi: 10.5993/AJHB.40.5.10

 17. Bandura A. Health promotion by social cognitive means. Health Educ Behav. (2004) 31:143–64. doi: 10.1177/1090198104263660

 18. Janz NK, Becker MH. The Health Belief Model: a decade later. Health Educ Q. (1984) 11:1–47. doi: 10.1177/109019818401100101

 19. The The Network for a Healthy California California California Department of Public Health. Compendium of Survey for Nutrition Education and Obesity Prevention. (2017). Available online at: https://www.cdph.ca.gov/Programs/CCDPHP/DCDIC/NEOPB/CDPH%20Document%20Library/RES_CompendiumofSurveys.pdf (accessed October 1, 2017). 

 20. National Collaborative on Childhood Obesity Research. National Collaborative on Childhood Obesity Research: Measures Registry. (2016). Available online at: https://www.nccor.org/nccor-tools/measures/ (accessed October 1, 2017). 

 21. Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O'Neal L, et al. The REDCap consortium: building an international community of software platform partners. J Biomed Inform. (2019) 95:103208. doi: 10.1016/j.jbi.2019.103208

 22. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)—A metadata-driven methodology and workflow process for providing translational research informatics support. J Biomed Inform. (2009) 42:377–81. doi: 10.1016/j.jbi.2008.08.010

 23. Glickman ME, Rao SR, Schultz MR. False discovery rate control is a recommended alternative to Bonferroni-type adjustments in health studies. J Clin Epidemiol. (2014) 67:850–7. doi: 10.1016/j.jclinepi.2014.03.012

 24. Cohen J. Statistical Power Analysis for the Behavioral Sciences. 2nd ed. New York: Routledge (1988).

 25. Mangiafico SS,. Summary Analysis of Extension Program Evaluation in R, Version 1.18.8 rcompanion.org/handbook/ (2016). Available online at: rcompanion.org/documents/RHandbookProgramEvaluation.pdf (accessed May 25, 2021). 

 26. Bellows LL, Johnson SL, Davies PL, Anderson J, Gavin WJ, Boles RE. The Colorado LEAP study: rationale and design of a study to assess the short term longitudinal effectiveness of a preschool nutrition and physical activity program. BMC Public Health. (2013) 13:1146. doi: 10.1186/1471-2458-13-1146

 27. Gross SM, Pollock ED, Braun B. Family influence: key to fruit and vegetable consumption among fourth- and fifth-grade students. J Nutr Educ Behav. (2010) 42:235–41. doi: 10.1016/j.jneb.2009.05.007

Conflict of Interest: SF is the CEO and AM-E is the Vice President, Strategy and Operations of the CHEF (Culinary Health Education for Families) program, the program that was evaluated in this manuscript, provided feedback for the development of the evaluation plan and data collection instruments but were not involved in the analysis of the data and remained independent of the evaluation. CG and KB developed and revised the CHEF Bites Curriculum.

The remaining authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Schmidt, Goros, Gelfond, Bowen, Guttersen, Messbarger-Eguia, Feldmann and Ramirez. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpubh-10-719015-t002.jpg
Pre-assessment  Post-assessment p-value FDR adjusted Effect

N (%) N (%) p-value size
Ate vegetables yesterday (a) 001 0.02 0.14
Yes 100 (55.6) 123 (68.3)
No 80 (44.4) 57 (31.7)
Ate fruit yesterday (a) 011 0.149 0.1
Yes 136 (75.6) 148 (82.2)
No 44 24.0) 32(17.8)
Ate whole grains yesterday (a) <0001 <0.001 022
Yes 89 (49.4) 123 (68.3)
No 91(50.6) 57(31.7)
Drank sugary drinks yesterday () 032 0.358 -0.07
Yes 121(67.2) 113 (62.8)
No 59 (32.8) 67(37.2)
Servings of vegetables (b) 002 0028 0.18
0 servings 80 (44.4) 57(31.7)
1 senving 40 (22.2) 51(283)
2 senvings 44.(24.4) 49(27.2)
3 or more servings 16 (89) 23(12.8)
Servings of frut (o) 004 0051 0.16
0 senvings 44 (24.4) 32(17.8)
1 senving 60(33.3) 55(30.6)
2 senvings 46 (25.6) 51(289)
3 servings 13(7.2) 25 (13.9)
4 servings 10 (5.6) 5(2.8)
5 or more servings 739 12(67)
Servings of whole grains (b) <0001 <0.001 033
0 servings 91(50.6) 57(31.7)
1 senving 41 (228) 51(283)
2 servings 34(189) 36(200)
3 or more senvings 14078 36(20.0)
Servings of sugary drinks (o) 008 0117 ~0.18
0 senvings 59 (32.8) 67(37.2)
1 drink 66(36.7) 73 (40.6)
2 drinks 43(23.9) 29(16.1)
3 or more drinks 12(6.7) 116.1)
Had breakfast yesterday (a) 0.41 0.441 -0.07
Yes 154 (85.6) 149 (82.8)
No 26 (14.4) 31(17.2)
Last week, cooked and ate dinner at home at least 5 times (a) 066 066 002
Yes 77 (42.8) 81(45.0)
No 103 (57.2) 99(55.0)
Program changed the eating habits at home - - -
Yes - 138 (76.7)
No - 42(233)
Like new foods because of the program - - -
Yes - 147 (81.7)
No - 33(183)
Go to store to buy food with family (o) 0.12 0.155 0.1
Yes—often 84(46.7) 96(53.3)
Yes —sometimes 82 (45.6) 72(40.0)
Amost never 8(4.4) 6(33)
No 6(33) 6(33)
Help pick out foods eaten at home with family (b) 0.01 0.01 021
Yes—often 55 (30.6) 73 (40.6)
Yes—sometimes 86(47.8) 82 (45.6)
Almost never 16(8.9) 10(5.6)
No 23(12.8) 15 83)
Talk with family about eating and cooking healthy food (o) 0.003 0.005 022
Yes—often 36/(20.0) 52 (289)
Yes—sometimes 82 (45.6) 81(45.0)
Almost never 24 (13.3) 21 (11.7)
No 38(21.1) 26 (14.4)

(a): Mixed effects model (binary), effect size using Cohen's g.
{b): Mixed effects model (continuous), effect size using Cohen's d.
FDR, False discovery rate.
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Completed pre-assessment  Completed pre-assessment only Completed pre- and p-value

N (%) N (%) post-assessment
N (%)
Number of children 234 54 180
Implementation cohort 0.300
Spring 2018 54(23.1) 14(25.9) 40(22.2)
Summer 2018 62(26.5) 9(16.7) 53(20.4)
Fall 2018 57(24.4) 14(25.9) 43(23.9)
Spring 2019 61(26.1) 17 (31.5) 44 (24.4)
Age 0,008
Mean (sd) 991(132) 10.33 (1.50) 979(1.29)
Range 7-16 8-16 7-15
Gender 0046
Female 140 (59.8) 26 (48.1) 114 (63.3)
Male 94 (40.2) 28 (51.9) 66 (36.7)
Ethnicity 0.024
Hispanic/Latino 187 (79.9) 49(90.7) 138 (76.7)
Non-Hispanic/Latino 47 (20.1) 5(9.3) 42 (23.3)
School meal status 0,042
Recelves free/reduced lunch 202 (89.8) 49(98.0) 153 (88.4)
Does not receive free/reduced lunch 21(0.3) 1(20) 20(11.6)
Missing 9 2 7
Lives in single parent household 0.144
Yes 141 (64.7) 36(73.5) 105 (62.1)
No 77 35.) 13 (26.5) 64(37.9)
Missing 16 5 1
Number of classes attended <0.001
Mean (sd) 876 (2.71) 5.65 (2.62) 9.70(1.93)
Range 1-12 -1 2-12
Children attending 8 or more classes <0.001
Yes 174 (74.4) 16(206) 158 (87.8)
No 60(25.6) 38(70.4) 22(12.2)
Overall program satisfaction
Liked program a lot - - 148 (82.2)
Liked program = &= 24 (13.3)
Unsure - - 6(3.3)
Did not like program - - 0
Did not like program at all - - 2(1.9)
Would recommend CHEF program to friends
Yes - - 139 (77.2)
Maybe - - 37(20.6)
No = - 42

sd, Standard deviation; P-value comparing children who completed pre-assessment only and children who completed pre- and post-assessments.
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Ever heard of MyPlate (a)
Yes
No
Correct program tenets (a)
Yes
No
Cooking skills
Measure ingredients (a)
Yes
No
Chop an anion or other food (@)
Yes
No
Make a salad dressing (e)
Yes
No
Cook rice (a)
Yes
No
Slice a cucumber or other food (a)
Yes
No
Follow a recipe (2)
Yes
No
Use aknife safely (@)
Yes
No
Boll pasta ()
Yes
No
Stir-fry vegetables ()
Yes
No
None of these (a)
Yes
No

Pre-assessment
N (%)

97 (53.9)
83 (46.1)

40 (22.2)
140 (77.8)
91(50.6)

89(49.4)

101 (56.1)
79 (43.9)

38(21.1)
142 (78.9)

41(22.8)
139(77.2)

100 (55.6)
80 (44.4)

117 (65.0)
63(35.0)

127 (70.6)
53 (29.4)

47 (26.1)
133 (73.9)

31(17.2)
149 (82.8)

20(11.1)
160 (88.9)

(a): Mixed effects model (binary), effect size using Cohen’s g.

FDR, False discovery rate.

Post-assessment
N (%)

166 (92.2)
14(7.8)
96 (53.3)
84(46.7)
134 (74.4)

46 (25.6)

147 81.7)
33(18.3)

104 (57.8)
76 (42.2)

110(61.1)
70(38.9)

151 (83.9)
29(16.1)

154 (85.6)
26(14.4)

158 (87.8)
22(122)

74(41.1)
106 (58.9)

109 (60.6)
71(39.4)

8(4.4)
172 (95.6)

p-value

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

0.002

FDR adjusted p-value

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

0.001

<0.001

0.004

Effect size

0.49

0.36

0.38

0.37

0.38

0.44

0.42

0.34

0.30

0.26

0.43

-0.26
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