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Abstract 

The average intake of added sugar was 17 teaspoons for children in 2017-2018 (USDA, 2020). 

This is 5 teaspoons more than the recommended limit of 12 teaspoons based off a 2000 calorie 

diet set by the Dietary Guidelines for Americans (DGA). This is concerning due to research that 

shows overconsumption of added sugars is associated with reduced diet quality and preventable 

diseases and ailments (Yang et al., 2014). While there are interventions that have been done to 

reduce sugar intake and improve the diet quality of children, relatively few studies have 

examined the effect of a comprehensive nutrition education program taught by dietitians to 

fourth grade students with familial/parental involvement. The purpose of this proposal is to 

recommend a study that evaluates the effectiveness of a nutrition program such as this in 

reducing sugar intake and increasing vegetable and fruit intake. It is hypothesized that children 

enrolled in the nutrition education program will consume significantly less added sugar and 

include a higher quantity of fruits and vegetables following the year-long program, in 

comparison to the control groups. A total of 620 fourth grade students from 12 different 

Milwaukee Public Schools will be included in the study. Anticipated results indicate the 

intervention group will significantly decrease their sugar intake and significantly increase their 

vegetable intake following the completion of the nutrition program at the end of the school year. 

The control group is not anticipated to have significant changes in dietary intake from the 

beginning of the school year to the end of the school year. A final discussion will include topics 

such as the strengths and limitations of the study as well as a comparison to other studies and 

suggestions for further studies.  

Keywords: added sugar, diet quality, nutrition education program, preventable diseases
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Chapter 1: Introduction to the Study   

The purpose of this document is to detail a study that will investigate the effectiveness of 

a nutrition education program delivered to elementary students at public schools. The program 

will consist of a bi-weekly nutrition educations classes led by a registered dietitian. Students in 

this program will also partake in nutrition-related activities and projects throughout the course of 

the schoolyear. Measures will be taken to create a health promoting environment at the 

participating schools and parent involvement will be encouraged with take-home activities. The 

goal of this program will be to improve the participants’ nutrition knowledge, diet quality and 

health-related behaviors. 

Background 

Overconsumption of added sugars is associated with reduced diet quality, obesity, 

cardiovascular disease, diabetes, high blood pressure, mood disorders, dental caries and other 

preventable diseases and ailments in both children and adults (Yang et al., 2014). While the 

harmful effects of added sugar intake are well known, studies have found that most Americans 

consume more than the recommended limit set by the Dietary Guidelines for Americans (DGA). 

Drewnowski et al. found that the greatest source of added sugar in the diet of US children and 

adults was sugar-sweetened beverages, followed by grain desserts, fruit drinks, candy, and then 

dairy desserts (Drewnowski et al., 2014). According to the United States Department of 

Agriculture (USDA), in 2017-2018 the average daily intake of added sugars was 17 teaspoons 

for both children and adults (USDA, 2020). This is 41.7% more than the recommended limit of 

12 teaspoons based off a 2000 calorie diet set by the DGA. Multiple health organizations propose 

that the recommended limit of calories consumed from added sugars should be even less than the 

10% limit set by DGA, with World Health Organization (WHO) recommending lowering added 
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sugar intake to 5% of total energy intake (WHO, 2015) and the American Heart Association 

(AHA) recommending lowering added sugar intake to 6% of total energy intake for further 

health benefits (AHA, 2022). 

 Health care organizations agree that sugar intake should be decreased by both children 

and adults, but the most effective time and intervention to target this change needs to be 

determined. Authors of a prospective cohort study found a strong association between sugar-

sweetened beverage intakes in early childhood and in later childhood (Ziesmann et al., 2019). 

Results of another prospective cohort study indicated that food behaviors established in 

childhood may significantly transpire into adulthood (Mikkilä et al., 2005).  This research 

suggests that not only could health behaviors as a child have an impact on the health outcome as 

an adult, furthermore, establishing positive health behaviors and dietary patterns as a child may 

lead to a continuance of positive health behaviors as an adult. For this reason, targeting reduction 

of sugar intake in young children may allow for the largest impact on health outcome. 

Problem Statement  

While there have been studies on various nutrition education programs, relatively few 

studies have examined the effect of a comprehensive nutrition education program taught by 

dietitians to fourth grade students with familial/parental involvement.  

Purpose of the Study 

In this study, I will explore the difference in dietary intake between the students who 

participate in the nutrition education program and those who do not receive nutrition education.  

Research Question: 

The research question is: Will the nutrition education program have a significant impact 

on participant dietary intake of added sugar, fruits, and vegetables?  
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 Hypotheses 

Ho: There will be no statistically significant difference in dietary intake between groups.  

Ha: Children enrolled in the nutrition education program will consume significantly less 

added sugar and include a higher quantity of fruits and vegetables following the year-long 

program, in comparison to the control groups. 

Nature of the Study 

The study will be a randomized controlled trial. The study will take place in Milwaukee 

Wisconsin, within participating Milwaukee Public schools (MPS schools). The goal of the study 

will be to include at least twelve MPS schools with a minimum of 40 fourth grade students.  

Classrooms with students in the fourth grade will be randomly selected as control or intervention 

groups.  

The intervention group will participate in a yearlong nutrition education program 

developed by based mostly off the Nutritious, Delicious, Wisconsin and Serving up MyPlate 

curriculum (Williams et al., 2022) (USDA, n.d). The curriculum will contain topics such as the 

importance of a nutritious diet, building a balanced plate, the function of macronutrients and 

micronutrients in our body, the importance of hydration and more. Please refer to Appendix A 

for further details on lesson contents and class schedule. Nutrition education will be delivered in 

60-minute-long bi-weekly sessions by the registered dietitian to the intervention students. 

Students will be sent home with a printed summary of the lesson taught that week. They will be 

asked to review it with their parents and return a signed slip the following week indicating that 

this was completed, please see Appendix B for the form. Students will also be asked to complete 

at least one suggested activity provided by the program at home with their family each month 

and once again be asked to return a signed slip to show this is completed. Please refer to 
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Appendix C for the list of suggested activities and Appendix D-H to see the activity sheets that 

will be provided. Refer to Appendix I to see the slip that must be signed to show completion of 

the activities. 

Students in both the intervention and control groups will be asked to complete a set of 24-

hour diet recalls with the help of their parents prior to and following the intervention to assess for 

diet quality. Parents and students will also be asked to provide feedback on the course and the 

components of the study to gain information on what was done well and what could be 

improved. Independent t-tests will be used to compare the results between the intervention group 

and the control and paired t-tests will be used to compare results within the two intervention 

groups. 

Definitions 

 

Key terms Definitions 

Diet quality 

An indicator of variety across key food groups relative to 

those recommended in dietary guidelines. Dietary intake of 

vegetables, fruits, whole grains and added sugars will be 

measured to assess for changes in diet quality 

Added sugars  
Sugar that is added to food during process, cooking, and/or 

before eating 

Sugar sweetened 

beverage 
Any beverage with added sugar 

Dietary patterns 

The quantity, proportion, and variety of different 

foods/beverages in diets and the frequency at which they are 

consumed  

Health outcome 
The physical and mental well-being of an individual, 

including not only the length of life but the quality of life 
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Assumptions 

An initial assumption in this study is that participants will answer dietary recall/interview 

questions honestly and factually. This assumption will likely be met because the identities of 

participants will be concealed, and their confidentiality will be preserved. Assuring study 

participants that their responses will be kept confidential will make it much more likely that they 

will respond honestly. Another assumption is that parents/families will participate in the nutrition 

education program with the students outside of school hours. To help ensure this assumption is 

met, parents/head of households will be asked to fill out weekly/monthly slips documenting if 

home/activities have been completed. While it is possible the parents may sign the slips without 

participating, efforts will be made to explain the value and purpose of the nutrition program to 

encourage the participation of the parents prior to the initiation of the program. Another 

assumption is that there will be a <20% drop out rate of participants. Aside from promoting the 

purpose and benefit of this program, a $50 grocery store gift card will be provided to participants 

at the end of the school year that complete all the required components of the program and study 

as well as the opportunity to be entered into a raffle to win a gift basket valued at $500. This 

incentive is expected to motivate students and their families to participate in the program. 

Limitations 

Some limitations of this study are that the nutrition program may not have the same 

impact at different schools or in other communities. If this program is found to be successful, 

additional studies will need to be conducted in other communities to determine the overall 

effectiveness of this program on a broad population. Another limitation is that this study will 

only be able to be conducted at 12 local Milwaukee Public Schools (MPS) to begin with due to 

available resources and funding. Other limitations of this study are that participating students 
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may not be present for all education sessions and some students may dropout/transfer during the 

school year.  

Delimitations 

Inclusion criteria for this study will consist of fourth grade students attending the same 

MPS-participating school for the entire school year.  

Significance 

The results of this study will benefit the field of nutrition in community practice because 

it will show whether a comprehensive nutrition promotion program such as this could have a 

positive change in student’s dietary intake. Following a more nutritious diet has the protentional 

to improve the student’s academic performance, mental health, reduce the risk for developing 

chronic disease and overall improve the health outcome of these students (Yang et al., 2014). Not 

only could the student’s health outcome be improved, but the health outcome of their family 

members and peers as well if they share their knowledge and influence.  

Summary 

 It is known that children on average consume more added sugar and less nutritious foods 

than recommended by the Dietary Guidelines for Americans (DGA). This poses a serious 

problem as high sugar intake is correlated high rates of obesity and chronic disease (Yang et al., 

2014). It is clear action needs to be taken to improve the diet quality of children and there have 

been many nutrition education programs implemented at schools world-wide that have had 

successful results. However, there have not been many school-based nutrition programs that 

include parental involvement and are led by highly educated nutrition professionals such as 

dietitians. The effective implementation of this study will allow researchers to evaluate the 

impact of a nutrition education program such as this. Feedback from both parents and students 
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will also be encouraged to gather valuable information on the difficulty of completing dietary 

recalls and home activities as well as the value the parents and children place on the nutrition 

program provided. The data and feedback obtained from this study can help determine if efforts 

should be made to implement a nutrition program such as this in more schools as core 

curriculum. 

Chapter 2: Review of the Literature 

 An extensive review of literature regarding interventions to improve dietary intake in 

children was conducted. Parental and household factors have been found to have a significant 

impact on children’s dietary intake (Dunaway et al., 2017). For this reason, some interventions 

have been done that focused on targeting parent nutrition-related knowledge and behaviors with 

the goal of improving their child’s diet quality. Meanwhile, other studies have been conducted by 

authors to evaluate the effectiveness of an intervention directly targeting the child with the goal of 

improving their own nutrition related behaviors and attitudes. Some authors have decided to target 

both parent and child in hopes that this approach will result in the greatest outcome.  

 While a lot of interventions have had promising results in improving the dietary intake and 

health outcome of children, there are some studies with little to no success. The success or lack 

thereof can be contributed to controllable factors in some cases, but uncontrollable factors as well.  

The purpose of this literature review is to evaluate key features of these studies in hopes to develop 

and implement a study that can have the greatest impact.  

Literature Research Strategy 

Research articles were primarily found using PRIMO, Mount Mary University’s 

Haggerty Library online catalog. Key phrases such as “intervention to reduce sugar intake in 

children”, “school-based nutrition education”, “impact of sugar intake on health” and 
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“intervention to increase vegetable/fruit intake in children” were utilized. Primary, peer reviewed 

research articles were assessed from PubMed Central, EBSCO Host and Nursing and Allied 

Health Databases. Abstracts of articles were first assessed to determine relevance to the purpose 

of this review. If relevant, articles were then thoroughly read and assessed for quality and ability 

to use in this review.   

Interventions to Reduce Child Sugar Consumption 

Parent-Delivered Intervention  

Use of Smart Phone App. Bradley et al. conducted an intervention called Changes 4Life 

Sugar Smart, this was a national health marketing campaign in a community setting in England. 

The study included 539 children ages 5 to 11 years old, and their parents. Participants were of 

various socioeconomic status, ethnic groups, and from various areas in England. Advertising to 

support this campaign ran on television, billboards, and digital advertising for 6 months (Bradley 

et al., 2020). A free app, Sugar Smart, was made available for participating parents to download, 

allowed users to scan barcodes on food and drink packaging to find out how many grams of total 

sugars were contained in the product. Packets that contained information and tools to help them 

cut down on their child’s sugar intake were also distributed to the participating parents. Parents 

were asked to report their child’s dietary intake using an online 24-hr dietary recall system at 

baseline, peak intervention, immediately post intervention, and 12 months following the 

intervention. Qualitative telephone interviews were also completed with 20 parents to get 

feedback on their impression of the study. Bradley et al. found that total sugar intake decreased 

an average of 6.2 g/day at peak campaign. The percentage of energy from free sugars 

significantly decreased across all assessment points except at 12-months, post campaign. The 

qualitative telephone interviews found that time constraints, the normalization of sugary treats, 
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and confusing information were the greatest barriers the parents experienced in reducing their 

child’s sugar intake (Bradley et al., 2020). The results indicated that the Changes 4Life Sugar 

Smart campaign was successful in decreasing sugar intake however, not necessarily long term.  

The Changes 4Life Sugar Smart campaign gathered important feedback from 

participating parents which may allow for improved effectiveness of public health campaigns 

developed in the future. Some positive feedback received by the mothers is that they liked the 

Sugar Smart app because it provided their child with a visual rather than simply a number they 

would not understand (Bradley et al., 2020). When assessing the results of this study, it is 

important to realize that the parents included in the study may have been more motivated to 

make changes in their child’s diet temporarily because they were hyperaware their child’s sugar 

intake would be documented. Additionally, the parents included in the study were selected from 

the Public Health England Change4Life database and may already have been more motivated to 

make changes to their child’s diet (Bradley et al., 2020). Regardless, this intervention was 

successful in reducing sugar-consumption in children and similar trials of this study could be 

implemented in various communities to assess the effectiveness of this campaign elsewhere. 

Use of Authoritative Food Parenting Practices. Food, Fun, and Families (FFF) is 

another community-based program that aimed to decrease added sugar intake as well as solid fat 

intake in children (Fisher et al, 2019). FFF is a 12-week program developed with the purpose of 

decreasing the intake of calories from sugar and fat in preschool children from low-income 

families. This program utilized authoritative food parenting techniques that emphasized the use 

of structure and autonomy support in feeding. This was done by promoting the development of 

eating routines, setting limits, and providing children with guided choices at mealtimes. 

Autonomy support practices were also encouraged such as including effective praise and parental 
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modeling. In the education sessions, mothers were educated on “WHOA” foods and beverages as 

well as the healthier “GO” choices. “WHOA” foods include items such as sugar sweetened 

beverages, french fries, potato chips and desserts. “GO” foods include items such as water, low-

fat milk, fruit, vegetables, and whole grains. Lessons particularly emphasized limiting sugar 

sweetened beverages. This education was provided in 60-min weekly in-person group sessions. 

Sessions started with a group discussion regarding progress on weekly goals and problem-

solving around challenges the mothers were experiencing in meeting their goals. Dietary recalls 

were completed at baseline and post-intervention and included recalls from two weekdays and 

two weekend days. The recalls were collected over the phone by trained staff.  Researchers 

found that the intervention was effective in significantly (p< 0.05) decreasing the number of 

calories the children consumed from solid fat and added sugar. 

The Fischer study is an important resource because it evaluates how parents can be 

educated to promote positive changes in their child’s diet. Parent support is an important factor 

in creating child behavior change which can ultimately impact health outcome (Fisher et al, 

2019). However, it is important to note that this study only measures short term and not long-

term adherence to the positive health behavior changes. In order for this program to have the 

largest impact, it is important to consider what follow up tactics can be used to encourage these 

mothers to continue the authoritative food parenting practices. To assess the effectiveness of this, 

it would also be of benefit to assess these individuals’ behaviors and their child’s dietary intake 

and anthropometric data a year after the intervention.  

Intervention Targeting both Mother and Child. Smart Moms was another parent-

based program developed to reduce sugar sweetened beverage and juice consumption by children 

ages 3-5 years old and reduce maternal weight (Nezami et al., 2018). This was a smartphone-
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developed intervention that occurred over 6 months. Mothers with a body mass index of 25–50 

kg/m2 and, who had a child between the age of 3 to 5 years old that consumed at least 12 oz of 

sugar sweetened beverages or juice daily were included in the study. Intervention participants 

attended one 75-min in-person group session and received phone-based interventions which 

included lessons on a mobile website and text messages. The primary outcome of child sugar-

sweetened beverage/juice intake was assessed using one weekday in-person 24-h dietary recall at 

baseline, 3 months, and 6 months. According to the results of the study, children in the Smart 

Moms intervention group consumed significantly less sugar sweetened beverages and juice at 3 

and 6 months. Mothers in the intervention group also consumed significantly less sugar 

sweetened beverages 6 months into the intervention and lost more weight than the control group. 

The Smart Moms program is unique in that the intervention targeted behavior change in both 

children and mothers. Children often model their behavior based on their parents, so an 

intervention that targets both could result in a stronger outcome. 

Child-Delivered Interventions 

Community Food Environment. Large supermarket chains tend to be less prevalent in 

low-income urban communities and instead these community members are left to rely on smaller 

corner grocery stores. These stores tend to not have nutritious options such as, fresh fruits and 

vegetables and instead are filled with processed, packaged goods. One study found the 

prevalence of obesity tends to be higher in areas that have more of these small grocery stores and 

fast-food restaurants and lower in areas that had larger supermarkets (Moorland et al., 2008). 

This indicates that the type of food stores available may substantially influence dietary intake of 

individuals and impact their health outcome.  
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The B’more Healthy Communities for Kids (BHCK) was a childhood obesity prevention 

trial conducted in Baltimore City with the purpose of improving the food environment outside of 

school (Trude et al., 2018). The intervention sought to increase the availability of more nutritious 

food options over the high-sugar, high-fat beverages and snacks typically found in small food 

stores. Nutrition education sessions were provided to 9–15-year-old children at community 

recreation centers in hopes to increase the demand for these healthier items. BHCK partnered 

with wholesalers, corner stores and carry out stores within the community and worked to 

improve the supply of healthier options at these locations. Gift cards were provided to the 

smaller stores to assist in purchasing healthier items. BHCK worked to improve the demand for 

these healthier items with the provision of nutrition education classes, point-of-purchasing 

promotion and giveaways, in-store taste tests, and the use of promotional posters and handouts.  

Participating individuals completed a Child Impact Questionnaire that contained 79 questions 

pertaining to food purchasing habits and demographics. A Food Frequency Questionnaire was 

also completed to collect dietary intake information of the participating youth. Trude et al. found 

that the BHCK intervention significantly decreased the percentage of calories consumed from 

sweet snacks and desserts. The participating youth in the BHCK intervention also purchased 1.4 

times more healthier foods and beverages per week in comparison to the control group. These 

findings suggest that interventions to increase the availability of nutritious foods in low-income 

communities and the promotion of these items may lead to healthier food purchasing and 

decrease youth’s consumption of sugar sweetened items.  

 Creating a positive environment for healthy eating is not limited to the promotion and 

availability of healthy foods, but also to limit less healthy options available to children. Highly 

processed foods that have a large amount of fat, salt, or sugar (HFSS) are often advertised 
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through commercials, social media, celebrity-endorsements, and in-store promotions. High 

exposure to marketing of HFSS food products can influence children’s perception of these foods 

and ultimately impact their consumption patterns. The government of the United Kingdom 

realized this issue and began investigating the implementation and effect of new restrictions on 

marketing for HFSS food. Eleven to nineteen-year-olds in the United Kingdom completed an 

online survey (Critchlow et al., 2020). Participants were asked questions both on their exposure 

and awareness to the marketing of HFSS foods and their intake of these foods. For example, 

participants were asked to complete the statement, “Over the last month, how often, if at all, have 

you” and were presented with various marketing activities for HFSS foods (Critchlow et al., 

2020). For each marketing activity, the frequency of awareness was self-reported using a six-

point scale. Participants also answered questions regarding their intake of various HFSS foods as 

well as non-HFSS healthier alternative foods. Researchers found that 90.8 % of participants 

reported seeing marketing for HFSS foods through at least one activity in the past month and 

67% of the participants reported awareness of these marketing activities at least weekly. 

Significant associations were found between both medium and high awareness of marketing for 

HFSS foods, and higher weekly consumption of sugar-sweetened beverages, pastries, and crisps. 

There were also associations between high awareness of marketing for HFSS foods and higher 

weekly consumption of flavored yogurts and chocolate/sweets. Due to these finding, the authors 

of this study hypothesize that if the UK government implemented marketing controls of HFSS 

products, there would be a decrease in consumption of these foods which would benefit public 

health, specifically adolescent health (Critchlow et al., 2020).  

School Lunch Environment. As students consume about 180 lunches at school a year, 

schools have the potential to positively impact children’s health by providing nutritious meals.  
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A study conducted by Koch (2021) examined the effects of the Wellness in the Schools (WITS) 

programming on school lunch consumption by second and third grade students in New York City 

public schools. The WITS programming consisted of transitioning the schools from providing 

the standard menus to an alternative WITS menu that included the addition or expansion of a 

salad bar, made from scratch entrees, the elimination of chocolate milk as a beverage option, and 

the addition of a waterjet station if one was not already available. The WITS cooks and cafeteria 

staff were also trained to encourage students to eat the school lunch and to take and consume the 

offered vegetables. To assess the effectiveness of this programing, school lunch consumption 

was measured using the System of Observational Cafeteria Assessment of Foods Eaten 

(SOCAFE) tool with anonymous observers at both control and intervention school lunch times. 

These observations were completed in the fall of 2015 and in the spring of 2016 for three 

consecutive days. The variety and quantity of various food items selected by the students in the 

cafeteria line was measured as well as the amount of these items consumed during the lunch 

period. Researchers found that the students from the WITS schools ate significantly more fruits 

and vegetables than the students in the control schools. By eliminating the offering of chocolate-

milk at WITS intervention lunches, the students did not have access to sugar-sweetened 

beverages provided by the school at lunch so thus, consumed significantly less of these items. 

However, students from the WITS intervention also consumed 21% less milk overall in 

comparison to the control group. This is important to consider when weighing the pros and cons 

of not offering chocolate milk as a beverage option (Koch et al., 2021). Overall, this intervention 

shows that providing more nutritious options at school lunch can improve the diet quality of 

students. 
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A multi-component intervention that focused on altering the school lunch environment to 

improve student vegetable and fruit intake was conducted at three rural elementary school 

cafeterias and included participants in kindergarten through 8th grade (Hamdi et al., 2020). The 

four main intervention components included cafeteria decorations, creative names for menu 

items, social norming taste tests, and flavor stations which were implemented at separate time 

periods as well as all at once. Plate waste, phone interviews and observations were used to 

evaluate the impact of the intervention. Authors of the study found that fruit consumption 

significantly increased at School 1 during the taste test and flavor station intervention months 

and at School 2 during the creative names intervention months compared to baseline. Students 

were three times more likely to select a vegetable during the taste test intervention months at 

School 3. Cafeteria decorations were not found to have a significant impact on fruit and 

vegetable consumption but were found to be well accepted from information collected via phone 

interviews and were found to be easily implemented. While the impact of the interventions was 

not consistent amongst schools, some positive results were found by authors following the 

implementation of this study. It would be beneficial for these interventions to be conducted at 

more schools to see if more consistent results could be found. 

Promoting Water at Schools. A controlled trial was conducted to help the authors 

evaluate the effect of the social marketing developed “Water Campaign” on sugar-sweetened 

beverage consumption. A select group of primary schools in the Netherlands were included in 

the intervention group, non-participating schools were the control and continued with their 

regular health promotion program. The Water Campaign included lessons at the intervention 

schools and integrated community activities that encouraged water consumption in favor of sugar 

sweetened beverages. Researchers found that the intervention group consumed significantly 



INTERVENTION TO REDUCE SUGAR INTAKE IN CHILDREN 20 

more water and less sugar sweetened beverages (Kruitwagen et al., 2014). This study was unique 

in that it utilized the promotion of a positive health behavior (drinking water) with the purpose of 

decreasing a negative health behavior (consuming sugar sweetened beverages).  

Twenty-two public schools in Rio de Janeiro, Brazil also participated in a healthy 

lifestyle education program that promoted water consumption to fourth graders in hopes that it 

would result in a decrease in sugar sweetened beverage intake and prevent excessive weight gain 

(Sichieri et al., 2009). Over the course of one school year, the healthy lifestyle education 

program was delivered to the students using simple messages encouraging water intake over 

sugar sweetened beverage intake. The students participated in classroom activities by creating 

drawings and songs about the importance of water and how much the body needs it. 

Anthropometric data and intake of sugar-sweetened beverages/juice was measured at baseline 

and at the end of the trial. Researchers found that following the program, the intervention group 

consumed significantly less soda than the control group, however it was also found that the 

intervention group reported drinking more juice than the control group after the program. There 

was no statistically significant reduction in BMI overall for the intervention vs control group, but 

there was a statistically significant reduction in BMI among students, who were overweight at 

baseline (Sichieri et al., 2009). This indicates that interventions to reduce added sugar intake may 

result in weight loss for overweight adolescents, but not necessarily for adolescents with a 

normal or underweight BMI. 

The Ministry of Health and Long-Term Care in London, Ontario implemented a program 

that did not quite result in the desired outcome. The program was called Water Does Wonders, it 

promoted water consumption with the hopes that children would consume more water and less 

sugar-sweetened beverages (Irwin et al., 2019). Schools participating in this program each 
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received a new automatic water bottle filling station and implemented an education program at 

their school to promote healthy beverage consumption. Unfortunately, this intervention was not 

found to be successful as water and SSB consumption did not significantly change from baseline 

to post-intervention. However, authors of this study felt that the absence of positive results may 

be due to lack of adherence to the education program, improved devotion to the program could 

possibly occur by offering the schools an incentive for sticking with the program and following it 

precisely. 

Discouraging Sugar-Sweetened Beverages at Schools.  Another school-based 

intervention with the purpose of reducing sugar-sweetened beverage consumption was conducted 

in Shanghai, China. While end goals were similar to the previous studies, this intervention 

focused on educating students about SSB consumption rather than focusing on the promotion of 

water. A total of 2,202 students were randomly recruited from elementary and middle schools in 

Shanghai and were randomly assigned to the intervention and control group. The nutrition 

education intervention was conducted over one year by the teachers in the intervention schools, 

with the collaboration of public health doctors. The program focused on providing sugar-

sweetened beverage (SSB) related material, praising students with outstanding health behaviors, 

distributing promotional cards to students, and creating a blackboard painting activity with the 

theme of “understanding SSBs”. A sugar-sweetened beverage frequency questionnaire was 

completed to collect information on SSB intake and frequency over the past 3 months both at 

baseline and after the one-year intervention. Researchers found that the intervention group 

consumed significantly less SSB than the control group (Zhu et al., 2021). 
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Child-Delivered Intervention with Parent Involvement  

Discouraging Foods with Added Sugar. A nutrition education program was conducted 

in Korea with the primary purpose of reducing sugar intake in the pre-school children. A total of 

one hundred-eighty-eight children were recruited in ten pre-schools located in Seoul, Korea (Ma-

Young et al., 2019). The enrolled children were then divided into two groups, the nutrition 

education group and the control group. The nutrition education program included hands-on and 

interactive activities such as, cooking lab, play, activity, animation, songs, and visual materials. 

The contents of the program were created with the purpose of discouraging foods with added 

sugar, such as baked goods, beverages, sweetened milk, yogurt, and ice cream. In contrast, fresh 

nutrient dense foods were encouraged to maintain healthy diet habits. All nutrition education 

materials and contents were provided to the parents of the children to also help promote healthier 

meal intake at home.  After the 11-week nutrition education program, trained interviewers 

obtained food recalls for each child on two weekdays and one weekend day. Pictures of the food 

served at the pre-schools were taken by the teachers before and after eating and the actual intake 

sugar, fiber, macronutrients, and micronutrients were analyzed using CAN Pro 5.0 software. 

Researchers found that the nutrition intervention group consumed significantly less total sugar 

than the control group. Ma-Young et al. also found that the consumption of sugar sweetened 

beverages and yogurt was 14.97% in the educated group and 19.77% in the non-educated group, 

but this was not a statistically significant difference. However, the education group did consume 

significantly less sugar sweetened bread, cookies, and rice cakes than the control group. The 

findings are important as it suggests that a nutrition intervention aiming to decrease the amount 

of added sugar in children’s diets may not only be successful in decreasing sugar intake, but also 

increasing nutrient density of children’s diets as well (Ma-Young et al., 2019).  
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 A strength of this study was that it did not solely rely on the accuracy of human recall. 

Having pictures taken of meals provided to the children before and after consumption made the 

assessment of dietary intake a lot more reliable. With the widespread use of smart phones, before 

and after photos of meals and snacks would be very feasible and could be used in addition to, or 

in replacement of, dietary recalls to better improve the accuracy of intake assessments. A 

weakness of this study is that baseline dietary recalls were not completed for the intervention and 

the control groups. This undoubtedly decreases the validity of the results because it cannot be 

known if the intervention group may have consumed less sugar sweetened foods at baseline. 

Another weakness is that while the authors of the study state the parents were provided with the 

nutrition education materials from the program, it does not say if parents had to sign off on 

whether they reviewed the materials or if there was any direct interaction with the parents about 

the information provided aside from simply sending it home with them. While the idea of this 

hands-on, interactive nutrition education curriculum seemed promising for success, the study 

conducted to assess the effectiveness of this intervention could be stronger (Ma-Young et al., 

2019). 

A Salt Reduction Intervention with Considerations for Sugar Reduction 

Interventions. While not related to sugar consumption, a school-based nutrition education 

program with parent involvement was conducted in China with the purpose of reducing salt 

consumption (He et al., 2015). Children in their 5th year of primary school were included in this 

study. Participating schools were randomly assigned as the control group or intervention group. 

Over the course of one 3.5-month school term, children from schools in the intervention group 

were educated on the harmful effects of salt and how to reduce salt intake throughout their 

school’s usual health education lessons. Children then were asked to deliver the salt reduction 
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message to their families. As homework, children were asked to share the 50% salt reduction 

target with their family and deliver the salt reduction methods and tips they were taught at 

school. Parents were also provided with educational materials and a family quiz to complete on 

the information provided. The primary outcome of difference in salt intake between the 

intervention and control group was measured by 24-hour urinary sodium from baseline and at the 

end of the intervention. The secondary outcome of difference in salt intake between the 

intervention and control group was the difference between the two groups in the change of blood 

pressure. He et al. found that both the children and adults in the intervention group had 

significantly lower levels of urinary sodium compared the control group. Researchers also found 

that parents in the intervention group had significantly lower blood pressure, but there was no 

statistically significant difference in blood pressure amongst the children (He et al., 2015).  

The use of randomization and large sample size are some strengths of the study. Another 

strength is the inclusion of a family completed quiz, so it is known if the participating parents are 

reviewing the education information provided and discussing with their child. Also, by using the 

24-hour urinary sodium test and blood pressure as measurements, you eliminate some inaccuracy 

of human recall. However, it also would have been beneficial to include a 24-hour dietary recall 

as other biological and physiological factors may impact both the urinary sodium level and blood 

pressure measurements. This intervention was particularly impactful because by including the 

students’ families, it not only allowed the health promotion education to reach more people, but 

the students were also likely greater effected by having their families involved. Overall, this was 

a strong study and certain aspects of this program could be utilized when developing a nutrition 

education program with the purpose of reducing sugar consumption in students and participating 

families.  
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School Garden Program. A school-based randomized- controlled trial was conducted to 

assess the impact of a one-year school-based gardening, nutrition, and cooking intervention in 

elementary school children at in Texas (Davis et al., 2021) Sixteen elementary schools within a 

60-mile radius of Austin, Texas was included in the study. Eight schools were randomly selected 

to receive the Texas Sprouts Intervention and 8 schools were selected to serve as the control and 

received a delayed intervention.  The Texas Sprouts intervention consisted of a 0.25-acre outdoor 

teaching garden and 18 lessons that were each 60-minutes in length. The lesson contained topics 

on gardening, nutrition, and cooking and were taught by trained educators. Every lesson included 

either a garden taste test or a cooking activity. Parents of the participating students were also 

asked to participate in the Texas Sprouts intervention and were provided nine 60-minute 

education sessions throughout the school year. The education sessions included topics such as 

the importance of family eating, healthy shopping, and increasing home available and access of 

healthy foods. Parents were incentivized to attend the lessons with the provision of free childcare 

for their children, produce giveaways, raffles for gift cards, and more.  Anthropometrics, blood 

pressure, and dietary intake data on both the children and parents was collected at baseline and 

post intervention.  

 On average, 96% of students attended each of the 18 lessons provided (Davis et al., 

2021). In contrast, only 7% of parents attended 1 of 8 provided lessons and < 1% of parents 

attended 50% of the provided lessons despite incentivization and offers to reschedule classes. 

The data collected by the authors showed that following the intervention there was a significant 

increase and vegetable intake, however the intervention did not have any significant effect on 

BMI, blood pressure, or added sugar intake. While this study did have the potential to assess the 

impact of a school-based program with parent involvement, it was unsuccessful in doing so due 
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to such low parent participation. Some thought should be put into tactics to improve parent 

participation rates such as offering virtual lessons as an alternative, increasing the value of 

incentives offered, and decreasing the length of the lessons. While this program was not found to 

be effective in reducing obesity markers and blood pressure, it is possible that it could over a 

longer period.  

Promoting Fresh Fruits/Vegetables vs. Discouraging High-Fat/High Sugar Intakes. 

Epstein et al. conducted a study that included families with at least one obese parent and one 

non-obese child aged 6 to 11 years old. These families were recruited by physician referrals, 

posters, newspapers, and television advertisements for the Childhood Weight Control and 

Prevention Programs at the University of New York. Participating families that met the specified 

criteria were randomly split into two groups, one with an intervention aimed to increase fruit and 

vegetable intake and one that focused on a decreased high-fat/high-sugar food intake. Both 

groups received education on topics such as weight control and prevention, the Traffic-Light 

Diet, and developing a healthy eating environment for children throughout 14 education sessions. 

The difference between the interventions is that the emphasized goal of the Increase Fruit and 

Vegetable group was to incrementally increase the intake of fruits and vegetables to reach at 

least two servings of fruits and three servings of vegetables per day while participants in the 

Decrease Fat and Sugar group set incremental goals to decrease their consumed servings of high-

fat/high-sugar foods to no more than 10 servings per week. Anthropometric measures and food 

intake measures were collected for both parents and children at baseline and 12 months.  

As may be expected, authors of the study found that the Increase Fruit and Vegetable 

group had a higher increase in fruit and vegetable intake between groups and the Decrease Fat 

and Sugar group had the greatest decrease in consumption of high-fat/high-sugar foods (Epstein 
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et al., 2001). However, the Decrease Fat and Sugar group did not have a statistically significant 

increase in vegetable/fruit consumption following the intervention, but the Increase Fruit and 

Vegetable group did have a statistically significant reduction in high-fat/high-sugar intake 

following the intervention. Additionally, the percentage of weight loss was greater for parents in 

the Increase Fruit and Vegetable group than the Decrease Fat and Sugar group. These results 

may indicate that focusing on what is encouraged to be eaten versus focusing on what should not 

be consumed may make it easier to adhere to the caloric reductions needed for weight control. 

 The Pro Child Intervention uses a similar concept by focusing on increasing vegetable 

and fruit intake in children. The Pro Children Intervention was a multi component intervention 

consisting of a classroom component, a school component, and a family component in Spain, 

Norway and the Netherlands among mothers of 11-year-olds (Te Velde et al., 2008). The Pro 

Children Intervention program included both classroom and home-based activities that focused 

on vegetable and fruit intake such as, taste-tests, learning how to prepare produce, a recipe 

competition, creating a poster and more. Fruit and vegetable intake was assessed with the use of 

questionnaires completed before the intervention, immediately after the first year of the 

intervention, and 1 year later. Te Velde et al. found that the intervention group consumed 

significantly more fruit and vegetables immediately after the first year of intervention with a 20 

% higher fruit and vegetable intake in comparison to children from the control group schools. 

However, statistically significant differences in the consumption of fruit and vegetables between 

the intervention and control group was not found one year following the intervention (Te Velde 

et al., 2008). Since the previous studies found that a nutrition education intervention focused on 

increasing fruit and vegetable consumption also resulted in a decrease in sugar intake, it would 

have been interesting if this study also assessed the amount of sugar consumed. 
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Home-Based Intervention 

Promotora-Led. According to National Center for Health Statistics (NCHS) data from 

2015, approximately 16.7% of Latino preschool children are obese, which is a higher rate of 

obesity than other racial/ethnic groups (Ogden et al., 2015). This shows a need for culturally 

appropriate, obesity interventions effective for Latino children. ANDALE Pittsburgh is a program 

that was developed that included Latino parents and their two to five-year-old children. ANDALE 

Pittsburgh stands for Actividad, Nutrición, y Diversión, Apoyando a los Latinos En Pittsburgh 

(Physical activity, nutrition, and Fun, Supporting Latinos in Pittsburgh). In this intervention, 

Promotoras, community members who are trained to provide health education and share 

characteristics with the priority population, led a 10-week home-based intervention. The focus of 

the intervention was to promote a healthy weight in Latino pre-school children by improving 

dietary intake, decreasing sedentary behavior, and increasing physical activity (Taverno Ross et 

al., 2018).  

A total of ten, 90-minute weekly sessions were provided that included an education, 

practice, and activation component. Promotoras provided the session content related to the 

weekly topic, the families would then participate by completing hands-on-activities and role 

play, and then the families would set goals and problem solve together. Data was collected on 

child physical activity by use of an accelerometer that was worn for 7-10 days prior to the 

intervention, child and parent dietary intake was collected by use the validated Block Food 

Screener, anthropometric data of both parent and child collected, and parents completed a survey 

that included questions on topics such as parent/child screen time, parent health behaviors, parent 

self-efficacy and parental support. The same information was also collected following the 

intervention. Authors found that while there was not a significant decrease in BMI amongst all 
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preschoolers at baseline and follow-up, there was a significant decrease in BMI percentile for 

overweight and obese children from baseline to follow up. Significant differences were also seen 

in dietary intake such as an increase in fruit, vegetable, and water intake. The authors also found 

that there was a significant decrease in saturated fat, added sugar and sugar-sweetened-beverage 

intake.  There was not a significant increase in physical activity among the preschoolers but there 

was a significant increase in physical activity amongst the parents. All in all, this program 

showed promising results on its ability to promote a healthy weight in Latino preschool children. 

A longer-term follow up would be needed to determine the true effects this program has on BMI. 

This study provides good insight that a home-based intervention that promotes well-rounded 

healthy lifestyle practices can be effective in reducing sugar intake by Latino preschoolers 

(Taverno Ross et al., 2018).  

Research Methodology 

This literature review has provided great insight on the effectiveness of various 

approaches to reduce sugar intake and improve diet quality in children as well as insight on the 

strengths and weaknesses of key study design characteristics. When possible, it is best to conduct 

a randomized controlled trial to reduce bias and minimize the risk of confounding factors 

impacting the results of the study (Hariton et al., 2018). Selecting the right sample size is also a 

very important part in improving the power of the study, the sample size should be large enough 

to effectively represent the population without being too large that it may be difficult to conduct 

properly and waste resources (Guerrera et al., 2017). Methods to increase participation rates are 

also very important, completing the intervention should be viewed as worthwhile for best 

participation. It is also of value to assess how participants viewed the program following 

completion of it and to be accepting of any feedback on it to take in consideration for future 
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improvements. Multiple studies reviewed did not find significant effects of the intervention on 

various anthropometric measures and authors discussed this may be because the study was not 

evaluated over a long enough period of time, this should be considered in selecting the duration 

of the study.  

Summary 

  Many children consume far more than the recommended amounts of added sugars and 

solid fat in their diet and include far less than the recommended amounts of fresh fruits and 

vegetables in their diet (USDA, 2020). It has also been shown that poor diet quality can have a 

significant, negative impact on health outcome (Yang et al., 2014). It is clear that something 

needs to be done to improve the diet behaviors of young children and adolescents, but the 

question is: what are the best interventions to solve this public health crisis? Many studies have 

been conducted to help assess the effectiveness of parent-based interventions in reducing the 

sugar-intake of their children (Fisher et al, 2019; Bradley et al., 2020) and there are studies on 

school-based interventions provided directly to children (Koch et al., 2021; Kruitwagen et al., 

2014) but there is not a lot of research on school-based interventions with parent involvement. 

Children are very curious beings who may be less likely to follow their parents’ encouragement 

to decrease sugar intake without understanding the purpose of doing so. In contrast, if children 

are taught the importance of reducing sugar-intake at school but then come home to pantries 

filled with sugar-sweetened products and see their familial role models consuming these 

products, they will presumably be less likely to decrease their sugar intake despite their 

knowledge regarding the importance of this.  

The impact of environment on dietary intake should also not be disregarded. If children 

are taught about the importance of consuming a healthy diet but do not have access to healthy 
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meals at their school or around the community they dwell in, that is a significant barrier in 

translating nutrition knowledge to positive diet behaviors. It is also important to note that the 

interventions that included interactive activities for the children had better results. For this 

reason, it is believed that a multicomponent program that includes school-based nutrition 

education, interactive activities, the provision of healthy school lunch and active parent 

involvement would have the largest impact on diet related behavior change and reducing the 

intake of added sugars by children. It would take a significant amount of work and resources to 

develop and implement a program such as this, but if conducted correctly the program could 

decrease child sugar consumption and ultimately improve children’s diet quality which would be 

well worth the time and resources spent.  

Chapter 3: Methodology 

This chapter outlines how the multicomponent, school-delivered nutrition education 

program with parent involvement will be implemented and evaluated.  Many steps will need to 

be taken to ensure the program runs smoothly and necessary information is gathered. Topics 

discussed in this section include research protocol, study design, data collection process, 

instrumentation, data analysis plan, threats to validity and ethical procedures.  

Research Protocol 

The research question that will be tested is: Will the nutrition education program have a 

significant impact on participant dietary intake? I hypothesize that children enrolled in the 

nutrition education program will consume less added sugar and consume a higher quantity of 

fruits and vegetables in comparison to the control group. 
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Table 1 

 

 Hypothesis and confounding variables  

 

Hypothesis Independent variable Dependent variable  Confounding variables 

Intervention 

participants will 

consume less 

added sugar 

Nutrition Education 

Program  

Average daily 

intake of added 

sugar  

Nutrition education 

provided at physical 

education class or at 

extracurriculars, 

Resources provided in the 

community, family size, 

family income level, 

parent employment 

status, gender, ethnicity, 

weight, primary- 

language 

Intervention 

participants will 

consume a higher 

quantity of 

vegetables 

Nutrition Education 

Program  

Average daily 

intake of 

vegetables  

Nutrition education 

provided at physical 

education class or at 

extracurriculars, 

Resources provided in the 

community, family size, 

family income level, 

parent employment 

status, gender, ethnicity, 

weight, primary- 

language 

Intervention 

participants will 

consume a higher 

quantity of fruit 

Nutrition Education 

Program  

Average daily 

intake of fruit  

Nutrition education 

provided at physical 

education class or at 

extracurriculars, 

Resources provided in the 

community, family size, 

family income level, 

parent employment 

status, gender, ethnicity, 

weight, primary- 

language 

_________________________________________________________________________ 
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Study Design 

The study will be a randomized controlled trial. This study design was selected because it is 

considered the “gold standard” when evaluating the effectiveness of a program (Guerrera et al., 

2017). Within twelve participating MPS schools, fourth grade classrooms will be randomly 

selected as control or intervention groups. Intervention/Control groups will complete dietary 

recalls on the same specified days. The control group allows for confounding variables to be 

controlled for which can increase the validity of the study. While it would not be possible to 

blind participants and educators on whether each group is the control or intervention group, 

trained dietary interviewers will be blinded from whether participants are in the 

control/intervention group when collecting dietary recalls to reduce the risk of bias. 

Setting and Sample  

The study will take place in Milwaukee, Wisconsin at various Milwaukee Public Schools 

(MPS). MPS is the largest school district in the state of Wisconsin with approximately 5,700 

fourth grade students enrolled in 2018 (MPS, n.d). MPS has a high population of minorities and 

students from low-income families. Students from MPS have a history of scoring significantly 

lower in standardized testing in comparison to other public schools in Wisconsin (Public School 

Review, n.d). This data is of importance due to research that indicates minorities, low-income 

individuals and people with low educational attainment are at higher risk for having poor diet 

quality (McCullough et al., 2022).  Inclusion criteria for this study will consist of fourth grade 

students attending the same MPS participating school for the entire school year. Students that do 

not complete all dietary recalls and compete/attend <80% of the nutrition education classes and 

activities will be excluded from the study. 
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The goal of the study will be to include at least twelve MPS schools with a minimum of 

40 fourth grade students.  Schools will be screened on the likeliness to have the minimum 

number of participants enrolled by looking at past enrollment information on the District 

Enrollment and Demographics Page on MPS website. Superintendents of MPS schools that may 

meet the minimum enrollment will be contacted regarding their willingness to participate in the 

education program. By including ten MPS schools with a minimum of 40 fourth grade students 

each, the potential sample size is >/= 480 participants. However, there is the possibility that a 

significant portion of the students/parents will elect to not participate in the study. In order to 

meet the suggested sample size, at least 75% of these student/parents must agree to participate in 

the study. The suggested sample size for this study is 360 participants. This sample size was 

determined using the Qualtrics sample size calculator set to a 95% confidence interval with a 5% 

margin of error (Qualtrics, 2022). The total population size of 5699 fourth grade students 

enrolled at MPS in the year 2018-2019 was used to produce an ideal sample size of 360 students. 

Data Collection Process 

A registered dietitian will deliver a nutrition education curriculum that contains topics such 

as the importance of a nutritious diet, building a balanced plate, the function of macronutrients 

and micronutrients in our body, the importance of hydration and more. This curriculum will be 

based off the Nutritious, Delicious, Wisconsin and Serving up MyPlate curriculum (Williams et 

al., 2022) (USDA, n.d). Nutrition education will be delivered by the registered dietitian over 18 

nutrition education classes to the intervention students. The lessons will be 60-minutes long and 

will be conducted over the course of one school year, which is approximately 41 weeks long. 

Students will be sent home with a printed summary of the lesson taught that week and will be 
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asked to review it with their parents and return a signed slip the following week indicating that 

this was completed. Please see Appendix B for the Nutrition Class Summary Slip.  

Students and parents will also be encouraged to complete at least one suggested activity each 

month. Suggested activities can be found in the binder that will be provided to all intervention 

participants at the beginning of the year. Contents of the binder will include healthy, age-

appropriate recipes, fun educational games related to nutrition and suggested activities. Some 

activity suggestions may include “Try a vegetable you have not had before,” “Practice your fruit 

and vegetable knowledge using the Fruit and Vegetable Flash Cards,” (USDA, n.d) or “Try a 

new recipe from MyPlate” (USDA, n.d). More suggested monthly nutrition activities can be seen 

in Appendix C and the slip that parents/guardians must sign to indicate the completion of a 

monthly activity can be seen in Appendix I.  

Instrumentation  

 A tool called Research Randomizer will be used to randomize the fourth-grade 

classrooms at each participating school to determine which will be the intervention group and 

which will be the control group (Generate Numbers). All participating students will be asked to 

complete 24-hour diet recalls both prior to the intervention and following the completion of the 

intervention with the help of their parents. The 24-hour diet recalls will be conducted over two 

school days and two weekdays. The parents of the students will report their child’s dietary intake 

to trained staff at the Nutrition Coordinating Center (NCC) over the phone and the Nutrition 

Data System for Research (NDSR) dietary analysis software application will be utilized. The 

NCC is located in the University of Minnesota’s School of Public Health and was initiated in 

1974 with the mission to support nutrition research by providing state-of-the-art software and 

databases for assessing food and nutrient intake. NDSR utilizes a multiple pass approach when 



INTERVENTION TO REDUCE SUGAR INTAKE IN CHILDREN 36 

collecting dietary recalls, reducing the risk of inaccurate reporting (University of Minnesota, 

n.d). Additionally, before/after consumption pictures will be taken of the student’s lunch by staff 

to help provide accurate intake information when the parents are not around to help document.  

Funding  

 The Pioneering Ideas: Exploring the Future to Build a Culture of Health grant from the 

Robert Wood Johnson Foundation will be used to fund this program and study (RWJF, 2022). 

The money that will be received from this grant will be used to pay the Dietitian’s salary, 

purchase gifts for the participants and materials used in the program, pay for the Nutrition 

Coordinating Center, and will be used for other costs that may occur when conducting this 

program.  

Data Analysis Plan 

Independent group t-tests will be used to compare the average results between the 

intervention group and the control group. For example, the independent t-test will be used to 

compare the average race/ethnicity and gender distribution of the control and interventions 

groups. Paired t-tests will be used to compare results within the intervention groups. For 

example, the paired test will be used to compare the average consumption of added sugar 

amongst the intervention group prior to the nutrition education program in comparison to the 

average consumption of added sugar in the intervention group upon the completion of the 

nutrition education program.  Excel software will be used to determine the results of all statistical 

tests mentioned by using the t-test function to find the p-values. 
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Table 2 

 Descriptive Statistics    

Research 

Question  
Independent 

Level of 

Measurement 
Dependent 

Potential 

Responses 

Test of 

Significance  

1a. 

Nutrition 

Education 

Program  

Ratio 

Average daily 

intake of added 

sugar intake 

Grams of sugar 

(0- unlimited) 

Independent t-test 

and paired t-test 

1b. 

Nutrition 

Education 

Program  

Ratio 

Average daily 

intake of 

vegetables 

consumed 

Cups of 

vegetables (0- 

unlimited) 

Independent t-test 

and paired t-test 

1c.  

Nutrition 

Education 

Program  

Ratio 

Average daily 

intake of fruit 

consumed 

Cups of fruit (0- 

unlimited) 

Independent t-test 

and paired t-test 

      

 

Threats to Validity 

While there are some controlled aspects of this study, there will be many factors that are 

uncontrollable and will be threats to the validity of this study. There is potential for historical 

threats to validity, which are unrelated events that may influence the outcome. An example of a 

potential historical threat would be a participating student throwing a birthday party on a day 

when one of the 24-hr diet recalls is collected and inviting their classmates to the party and many 

members of the class consume more sweets and fried food than they otherwise typically would. 

Interaction between intervention and control students can also be a threat to validity due to a 

potential influence one another's behaviors. For example, a student from the intervention group 

shares what she has learned with a student in the control group who then shares this with her 

classmates and behaviors are influenced as a result. Lastly, with any study conducted over time 
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there is the potential threat of maturation. It is possible that the participants knowledge of 

nutrition would have grown over time regardless of the program and thus their dietary intakes 

would improve as well. Utilizing a control group for comparison should help when assessing the 

outcomes of the study and control for any changes that would have occurred as a natural result of 

time (“Stating the obvious”, 2013).   

Ethical Procedures 

 It will be of utmost importance that this study will be conducted ethically. IRB approval 

of the study will be obtained prior to the recruitment of participants, please see Appendix J for 

further details. There will be informed consent of all participating students and their parents, 

please refer to Appendix K for this document. Students will be asked to complete an assent form 

to show that they agree to participate in the study, please see Appendix L. A thorough 

explanation of the program and study will be provided, and participants may drop out at any 

time. It will be required for parental consent and assent forms to be signed prior to the initiation 

of the study. Participation in the study will be voluntary, however it will be up to the discretion 

of the parents to determine if students are allowed to opt out of the nutrition coursework. There 

will also be practices of responsible conduct of research. Data collectors will be blinded when 

possible, such as in the collection of 24-hr diet recalls, any potential conflict of interests will be 

identified and shared in the study publication and all findings will be reported as accurately and 

objectively as possible. All information obtained will be kept confidential by the researchers and 

the researchers will be the only people with access to the data. Information obtained will be 

stored electronically and will be password protected, all data will be destroyed 3 years after the 

end of data collection. Individual participants will not be identified in any report or publication 

about this study. 
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Summary  

The effective implementation of this study will allow researchers to evaluate the impact 

of this nutrition education program. Feedback from both parents and students will also be 

encouraged to gather valuable information on the difficulty of completing the at-home activities 

and the value the parents and children place on the nutrition program provided. By obtaining the 

data from the results of this study and evaluating the feedback provided, it can be determined if 

efforts should be made the implement a nutrition program such as this in more schools as core 

curriculum.  

Chapter 4: Anticipated Results 

Characterization of Study Participants 

 A total of 620 fourth grade students from twelve Milwaukee Public Schools (MPS) will 

be recruited to participate in the study. Student enrollment characteristics from each school can 

be seen in Tables 3-5. This enrollment data is taken from the 2021-2022 school year details and 

enrollment characteristics of each MPS district published by the National Center for Education 

Statistics (NCES). Twelve schools will be randomly sorted into six intervention and six control 

groups using the Research Randomizer tool (Generate Numbers). This randomization can be 

seen in Table 6. There were no statistically significant differences found between the 

intervention and control groups when assessing for gender and ethnicity/race distributions of the 

sample population used as a model for this study (Table 7-8). Figure 1 shows the predicted 

quantity of participants that will complete the study. 
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Enrollment Characteristics 

Table 3 

Enrollment by grade 

Milwaukee Public Schools Fourth grade students (n=620) 

Story Elementary 43 

Neeskara Elementary 46 

Allen-Field Elementary 73 

Lincoln Avenue Elementary  53 

Townsend Public School 40 

Bethune Academy  63 

Burbank Elementary 69 

Brown Street Academy  44 

Hawley Environmental  45 

Barton Elementary  43 

Burdick Elementary  61 

Cass Street Elementary  40 

  

Note: Enrollment data is based off 2021-2022 school year details and enrollment characteristics 

shared by NCES 

 

Table 4 

Enrollment by race/ethnicity  

Milwaukee Public 

Schools Black White Hispanic Asian Other 

Story Elementary 69.50% 2.30% 4.60% 20.50% 3.10% 

Neeskara Elementary 79.80% 2.90% 8.20% 3.80% 5.30% 

Allen-Field Elementary 7.10% 2.90% 87.60% 0.00% 1.70% 

Lincoln Avenue  15.60% 1.80% 77.20% 0.90% 4.50% 

Townsend Elementary 92.50% 0.00% 3.40% 0.00% 4.00% 

Bethune Academy  60.00% 0.30% 2.30% 35.70% 1.60% 

Burbank Elementary 0.40% 6.20% 78.20% 8.70% 6.50% 

Brown Street Academy  94.40% 0.40% 1.60% 0.40% 3.20% 

Hawley Environmental  63.20% 4.30% 13.80% 7.60% 11.20% 

Barton Elementary  82.00% 2.40% 4.00% 6.00% 5.60% 

Burdick Elementary  7.70% 45.10% 36.10% 5.10% 6.00% 

Cass Street Elementary  84.80% 3.20% 6.40% 0.30% 5.40% 

Average 52.02% 6.24% 28.82% 8.06% 4.79% 

Note: Enrollment data is based off 2021-2022 school year details and enrollment characteristics 

shared by NCES 
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Table 5 

Enrollment by gender 

Milwaukee Public Schools Male Female 

Story Elementary 51.30% 48.70% 

Neeskara Elementary 53.10% 46.90% 

Allen-Field Elementary 50.10% 46.90% 

Lincoln Avenue Elementary  50.80% 49.20% 

Townsend Public School 53.70% 46.30% 

Bethune Academy  54.90% 45.10% 

Burbank Elementary 49.50% 50.50% 

Brown Street Academy  52.00% 48.00% 

Hawley Environmental 53.00% 47.00% 

Barton Elementary  54.40% 45.60% 

Burdick Elementary  49.60% 50.40% 

Cass Street Elementary  52.20% 47.80% 

Average 52.04% 47.62% 

 

Note: Enrollment data is based off 2021-2022 school year details and enrollment characteristics 

shared by the National Center for Education Statistics (NCES) 

 

Table 6 

Randomization of participating schools 

Intervention Schools  Control Schools 

Total (n=311) Total (n=309) 

Allen-Field Elementary Story Elementary 

Lincoln Avenue Elementary  Neeskara Elementary 

Townsend Public School Bethune Academy  

Brown Street Academy  Burbank Elementary 

Burdick Elementary  Hawley Environmental School  

Cass Street Elementary  Barton Elementary  
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Table 7 

Average gender distribution  

  Male  Female 

Intervention Group  51.40% 48.10% 

Control Group  52.70% 47.30% 

p-Value  0.178 0.451 

 

Table 8 

Average race/ethnicity distribution  

  Black White Hispanic Asian Other 

Intervention Group 50.35% 8.90% 35.38% 1.12% 4.13% 

Control Group  59.15% 3.07% 18.52% 13.72% 5.55% 

p-value  0.751 0.446 0.502 0.065 0.242 

 

Figure 1 

Flowchart illustration of study participants 

 

Enrollment

N=620

Intervention 
Group

N=311

Dietary Intervention 
Group

N=244

Less than 80% of 
classes/activities 

attended: 18

Not all pre/post 
dierary recalls 
completed: 38

School transfer: 11 

Control Group

N=309

Control Group

N= 259 

Not all pre/post 
dietary recalls 
completed: 41

School transfer: 9 
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Dietary Intake Assessment  

All participating students in the intervention and control groups will complete dietary 

recalls at the beginning and at the end of the school year. The predicted average results of the 

intervention group can be seen in Table 9 and the result of the control group can be seen in Table 

10. 

Table 9 

Intervention schools’ average daily dietary intake per 24-hr diet recalls 

    Sugar (teaspoons) Vegetables (cups)  Fruit (cups) 

  Pre Post  Pre Post Pre Post 

Allen-Field Elementary 16.50 13.00 0.50 1.00 1.50 1.75 

Lincoln Avenue  22.00 17.50 1.00 1.25 2.00 2.00 

Townsend Public School 14.00 12.50 1.00 1.00 1.00 1.25 

Brown Street Academy  17.50 10.00 1.25 1.75 1.25 1.50 

Burdick Elementary  19.50 12.50 0.50 1.00 2.25 2.00 

Cass Street Elementary  16.00 13.00 0.75 1.50 1.75 1.75 
        

Average 17.58 13.08 0.83 1.25 1.65 1.71 

SD 3.29 0.35 0.37 

p-value *0.05 *0.01 0.36 

*p < 0.05 indicates statistical significance. SD= Standard Deviation 

 

 

 

 

 

 

 

 

Table 10 
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Control schools’ average daily dietary intake per 24-hr diet recalls 

        
    Sugar (teaspoons) Vegetables (cups)  Fruit (cups) 

  Pre Post  Pre Post Pre Post 

Story 

Elementary  14.00 16.00 1.00 0.75 2.00 1.75 

Neeskara Elementary 15.50 16.00 0.75 1.00 1.50 1.50 

Bethune Academy  18.00 15.50 0.75 0.75 1.00 1.25 

Burbank Elementary 19.50 17.50 1.00 1.25 1.75 1.50 

Hawley Environmental  20.00 19.00 0.50 0.75 1.75 2.00 

Barton Elementary  22.00 18.50 0.75 0.50 1.75 1.75 

        
Average 18.17 17.08 0.79 0.83 1.55 1.63 

SD 2.21 0.21 0.28 

p-value 0.25 0.69 1 

      
 

Summary 

 Anticipated results were shown in tables 3-10. Chapter 5 will discuss the anticipated 

findings of the study and how they align with existing research. The strengths and weaknesses of 

the proposed study will also be discussed, as well as suggestions for future research. 

Chapter 5: Discussion 

This chapter will discuss the sample population and anticipated results of the proposed 

study and compare those results from previous studies. The proposed study’s strengths and 

limitations will also be discussed as well as suggestions for future studies 

Sample Population  

 The schools that will serve as the intervention and control sites will be randomly selected. 

The intervention schools will include Allen-Field Elementary, Lincoln Avenue Elementary, 

Townsend Public School, Brown Street Academy, Burdick Elementary and Cass Street 

Elementary with a predicted total fourth grade population of 311 students. The control schools 
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will include Story Elementary, Neeskara Elementary, Bethune Academy, Burbank Elementary, 

Hawley Environmental School, and Barton Elementary with a predicted total fourth grade 

population of 309 students. The student sample enrollment characteristics will be based off 2021-

2022 school year details and enrollment characteristics shared by the National Center for 

Education Statistics (NCES). The intervention group student population is predicted to be 51.4% 

male and 48.1% female, the control group student population is predicted to be 52.7% male and 

47.3% female. The differences in these distributions are predicted to be insignificant (p < 0.05= 

statistically significant). The difference between the ethnicity/race distribution between the 

intervention and control groups is also not expected to be significant. The intervention group 

ethnicity/race distribution is predicted to be as follows: 50.35% black, 8.9% white, 35.38% 

Hispanic, 1.12% Asian, 4.13% other. The control group ethnicity/race distribution is predicted to 

be as follows: 59.15% black, 3.97% white, 18.52% Hispanic, 13.72% Asian, 5.55% other. 

Interpretation of Results 

 Dietary intake of fruit, vegetables, and added sugar will be measured prior to and 

following the intervention for both groups. The average added sugar intake amongst students at 

the beginning of the nutrition education program is predicted to be 17.58 teaspoons for the 

intervention group and 18.17 teaspoons for the control group. The average added sugar intake by 

intervention participants following the nutrition education program is predicted to be 13.08 

teaspoons, this is a 25.6% decrease in added sugar intake which is statistically significant (p = 

0.05). Added sugar intake is predicted to decrease by 5.9% to 17.08 teaspoons in the control 

group following the intervention, this difference is not statistically significant (p=0.25). In the 

intervention group, vegetable consumption is predicted to increase significantly by .42 cups 

daily. Vegetable intake in the control group also is predicted to increase at the end of the 
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schoolyear compared to baseline but only by .04 cups which is not significant (p=0.69). Fruit 

intake is predicted to increase in both the intervention and control group, however neither 

predicted increase was found to be statistically significant. While there was not a statistically 

significant increase in fruit intake following the intervention, the null hypothesis that the 

nutrition education program does not have an impact on dietary intake was rejected due to the 

significant increase in vegetable consumption and decrease in sugar intake measured. 

Comparison to Other Studies  

 There are similarities when comparing to previous studies. For example, Ma-Young et 

al., 2019 found that a nutrition program in North Korea resulted in students consuming 

significantly less sugar sweetened bread, cookies, and rice cakes following the program in 

comparison to the control. Epstein et al., 2001 found that a childhood weight control and 

prevention program with an intervention aimed to increase fruit and vegetable intake resulted not 

only in an increase in fruit and vegetable intake, but in a decrease of sugar intake as well.  

Nezami et al., 2018 also found success with a nutrition program in reducing added sugar intake 

in 3–5-year-old children. While these studies had nutrition interventions that resulted in positive 

improvements in dietary intake, not all interventions were as successful in impacting dietary 

intake (Irwin et al., 2019).  

Strengths, Limitations and Suggestions for Further Studies 

A strength of this study is the large sample size and inclusion of 12 elementary schools. 

Another strength of the study is the use of randomization, and that data-collectors will be 

blinded. A limitation of the study is that 24-hr dietary recalls will only collected on 4 different 

days and it is possible that there will be some false-reporting. Another limitation of the study is 

the amount of data that will be collected. In the future, if resources allow, it will be beneficial to 
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gather more anthropometric data such as BMI and blood pressure and biochemical data such as 

A1c levels. It will also be beneficial to conduct a 5-year follow up with students to assess 

whether intervention group students still consume more fruits/vegetables and less added sugar 

than the control students to see if the intervention has long-lasting effects.  

 Conclusion  

 With the link that dietary intake in childhood may be related to dietary intake in 

adulthood (Mikkilä et al., 2005), and the fact that most children consume far more than the 

recommended amount of added sugar and less than the recommended amount of fruits and 

vegetables (USDA, 2020), it is important for action to be taken to improve dietary intake in 

children. One way to do this is to implement nutrition-education programs for elementary school 

students. Encouraging the involvement of parents in their child’s nutrition education curriculum 

has the potential to elicit stronger positive results. While there are many nutrition education 

programs that target children, there are few studies that assess the effect of a school-based 

nutrition education program with parent involvement. The proposed study will allow for more 

data to be obtained on the feasibility and impact of a program such as this.  
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Appendix 

Appendix A Nutrition Education Program Curriculum and Schedule 
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Appendix B Nutrition Class Summary Slip 

 

Nutrition Class Summary Slip 

 

Please ask your child to tell you one thing they learned at their nutrition education class this 

week, then review the class summary with them. Once completed, please sign this slip, date it, 

and have your child bring it to school to give to their nutrition education teacher.  

 

Name: ______________________________________________________________________ 

Signature: ____________________________________________________________________ 

Date: ________________________________________________________________________ 
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Appendix C Activities for Home 

 

Options for Monthly Activities  

Please complete at least one of the activities below at home each month.  Have your 

parent/guardian sign one of the Monthly Nutrition Activity Slips that are in your nutrition binder 

once this is completed and bring the slip to class to give your nutrition education teacher. 

 

• Play MyPlate Grocery Store Bingo 

• Practice your fruit and vegetable knowledge using the Fruit and Vegetable Flash Cards 

• Compete the MyPlate Word Banks “Cook off Craze” handout 

• Complete the MyPlate Activity Sheet 

• Complete the Parts of a Plant Activity Sheet 

• Try a new recipe from MyPlate 

• Try a vegetable you have not had before 

• Try a fruit you have not had before 

• Try a whole grain you have not had before 

• Try eating a vegetable in a new way (steamed, roasted, added to a dish, etc.) 

• Show a family member how to use the nutrition label 
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Appendix D Fruit and Vegetable Flash Cards (44 Cards)  

 

 
 (USDA, n.d)  
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Appendix E Grocery Store Bingo 
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Appendix F MyPlate Word Blanks 

 
(USDA, n.d)  
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Appendix G MyPlate Activity Sheet  

 

 
Williams et al., 2022) 
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Appendix H Parts of a Plant Activity Sheet 

 

 
(Williams et al., 2022) 
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Appendix I Monthly Nutrition Activity Slip 

 

Monthly Nutrition Activity Slip 

 

Please fill out what suggested “Monthly Nutrition Activity” your child completed below. Then, 

sign/date this slip and have your child bring it to school to give to their nutrition education 

teacher.  

 

Type of Activity Completed: _____________________________________________________ 

Name: ______________________________________________________________________ 

Signature: ____________________________________________________________________ 

Date: ________________________________________________________________________ 
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Appendix J IRB Document  
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Appendix K Consent Form 
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Appendix L Child Assent Form 

 


