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Abstract

Now recognized as a worldwide epidemic, childhood obesity has been an overlooked critical
health condition in which one retains an excessive amount of body fat negatively impacting their
overall health in both the present and future. The causes for childhood obesity that continue to
be explored include lack of physical activity, often due to a sedentary lifestyle, limited variety in
food choices, socioeconomic status, marketing, and packaging. An unexpected factor
contributing to this issue is the marketing of a product which can heavily impact an individual's
likelihood of purchasing this item through the use of vibrant colors, children’s cartoons, and
graphics. The lack of education and knowledge about one’s nutrition from both children and
parents is also recognized as a cause of childhood obesity. To fully understand obesity’s impact
on younger generations, the numerous effects are crucial to address. Through research, it was
discovered that there are many effects of childhood obesity ranging from short-term to long-term
physical and mental effects. The topic of discussion connects to three United Nations Sustainable
Development Goals; the first goal, which focuses on ending poverty, the second goal, which
targets ending hunger, and the third, which aims to improve global health and well-being.
Following the determination of key causes and effects of childhood obesity, we researched
possible solutions and chose one. To target childhood obesity, it is important to recognize these
children as a vulnerable population; most of the time they are not old enough or capable of
understanding and educating themselves on the nutritional value of certain foods. This is why
parental involvement and awareness of what they should be feeding their child are key factors
for the prevention of childhood obesity. Influenced by these ideas, we found that creating a
nutritional app and holding child nutrition and physical activity classes are the best options to
get parents involved and improve the population’s access to nutrition label education which can
help reduce obesity overall.

Introduction

Childhood obesity emerges as a critical issue, impacting children's health well into their
adulthood. A child is considered obese when their BMI (body mass index) is greater than the
95th percentile (Cleveland Clinic, 2024). Obesity is classified as a form of malnutrition and
poses serious health risks especially long-term obesity (World Health Organization, 2020). In
addition to the negative health implications as a child, childhood obesity can lead to depression
and anxiety due to poor self-esteem, body dysmorphia, and potential bullying. To ensure
adolescents can live long, healthy lives, childhood obesity requires effective prevention methods.

It is imperative to discuss how childhood obesity develops as discovering the causes will



teach us how to prevent this condition from developing. Causes include overeating, a sedentary
lifestyle, consuming processed foods, packing and marketing of foods, lack of nutrition and label
understanding, and low socioeconomic status. Limited physical activity and overconsumption of
low nutritional value, excessive sugars, and highly processed foods are among the most common
ways childhood obesity has developed to combat this. The most straightforward solution is
enforcing more physical activity and better eating habits. However, not all childhood obesity is
caused by avoidable choices but can also be impacted by genetics. (Smith et al., 2020).

Socioeconomic status also plays a large factor in childhood obesity, specifically when
living in poverty. These poor living conditions often result in food insecurity which means
limited to no access to sufficient, adequate, food for this community, depriving them of adequate
nutrition. The United Nations Sustainable Development Goals (UN SDGs) first goal is to end
poverty everywhere (United Nations) relating to the association of obesity in underprivileged
communities, their second goal focuses on ensuring nutritious food security for all. The adverse
chronic and mental health issues associated with childhood obesity raise risks for their health and
well-being, highlighting the third goal. These three UN SDGs are interconnected by addressing
childhood obesity and the socioeconomic status, physical impacts, and mental health effects.

The packaging and marketing of food products significantly contribute to childhood
obesity because children are attracted to the bright colors used in food packaging. Studies show
that children under the age of eight do not have the cognitive ability to understand the persuasive
nature of advertisements, making them susceptible to believing advertisements (APA, 2004).
Lack of knowledge about nutrition labels also contributes to the climbing childhood obesity rates
as many packages today contain untrue or exaggerated health claims on the product label to
appeal to consumers. Thus, causing consumers to choose foods that are unhealthy, believing
them to be healthy. Additionally, required nutrition labels often have an ingredient list where
they use the not commonly understood names for ingredients (American Heart Association,
2023).

We underwent a research process to first understand the significance of the situation and
its complex causes. After evaluating possible solutions, we began drafting a digital health
application that can provide accessible nutritional and physical education. This app intends to
engage both children and parents by utilizing a variety of features such as behavior change
techniques (BCTs), user interface design patterns (UIDPs), and multilevel intervention.
Preventing obesity is crucial due to its difficulty to reverse, requiring a solution that addresses
the multiple causes, causing us towards health apps.

Problem Statement

The primary objective of this research is to identify the factors and causes of child
obesity, as understanding these factors and developing effective solutions are critical steps
toward addressing this issue. This includes analyzing lifestyle choices such as diet and physical
activity, investigating environmental and socioeconomic influences, and considering



psychological aspects involving marketing and packaging appeal. Our research paper aims to
provide evidence supporting our proposed solution of creating a digital application to educate
and encourage healthy eating behavior and physical activity. Additionally, our paper intends to
address childhood obesity and its impact on three United Nations Sustainable Development
Goals: one, which focuses on ending poverty; two, which focuses on improving global health
and well-being; and three, which aims for good health and well-being for all. Our paper
addresses how our solution can aid in meeting these goals and the significance of our novel app
in preventing childhood and creating a healthier society.

Methods
Significance

Having a good understanding of childhood obesity allows us to recognize why it is such a
pressing issue and to communicate the urgency of prevention to our audience. In our first step of
research, we used Google to search using the keywords and phrases “childhood obesity
significance” and “importance of childhood obesity prevention.” We proceeded to conduct
searches on Google Scholar, Science Direct, PubMed, Academic Search Complete, and EBSCO
Information Services, using the same keywords to gather more detailed information. We then
continued to explore the history of this problem to gain a broader view of its development over
time, specifically searching “history of childhood obesity” and “childhood obesity over time”.
During this entire research process, we took notes of key information to be used in our paper.
While researching, we constantly held the thought of understanding how childhood obesity
relates to the UN SDGs by searching for keywords and phrases such as “UN Sustainable
Development Goal” and “UN SDG correlation to childhood obesity,” allowing us to learn and
connect these goals back to our study of childhood obesity prevention.

Causes

To research solutions for preventing childhood obesity, we began by investigating its
causes. Starting with a broad search, we aimed to gain an overview of prevalent factors that lead
to the development of childhood obesity. After identifying key causes, we continued to explore
the topics to gather credible sources. Other significant key phrases we researched include “causes
of childhood obesity,” “socioeconomic effects on childhood obesity,” and “diet and nutrition
effect on childhood obesity.” We verified the credibility of each source by examining the author,
website, funding sources, and organizational dependability.

Solutions

With a complete understanding of what childhood obesity is, we continued researching
current prevention methods so we could develop our own. We compiled our research on the
advantages and disadvantages of each possible solution to help determine the solution that would
be most effective. After deciding on our solution, we sought studies on health apps reusing the
databases we verified the credibility of prior. To increase the number of results we used terms
such as “fitness apps,” “nutritional apps,” and “diet apps” in conjunction with “preventing
childhood obesity.” In our research we took notes on how health apps affected children’s
lifestyles and behaviors, studying more about the results and uncertainties coming from the



studies.
Background
Significance

Childhood obesity is a prevalent issue across the world and without prevention to
mitigate it, an increasing number of people are in danger. Childhood obesity is shown to lead to
death in early adulthood (World Health Organization, 2020). Emphasizing the harm that
childhood obesity can cause to individuals, we can prevent obesity in adults and overall, in all
populations which lowers their risks of chronic diseases. Besides physical health risks,
psychiatric disorders, and obesity are considered major health concerns for youth that continue to
stretch into adulthood. Studies have suggested that obese children and adolescents are more
likely to show signs relating to body dysmorphic disorders, sleep disorders, insomnia, and
headaches (Smith et al., 2020).

History

The condition of obesity in children has been a persistent issue over time but was notably
less prevalent in the early 1900s due to the availability of different types of food. During this
period, diets primarily consisted of fresh fruits, vegetables, lean meats, and whole grains, which
were less calorie-dense and processed compared to today's popular foods (Schanzenbach, 2022).
In the early 1900s, obesity was relatively uncommon among children, with about only five
percent classified as obese compared to more than twenty percent today (Office of the Surgeon
General, 2010). Moreover, the era's active lifestyle, encouraged by a lack of technology,
encouraged regular exercise among children, contrasting with today's indoor activities like
television and video games (Schanzenbach, 2022). Thus, the healthier diets and active lifestyles
of the early 1900s played a crucial role in mitigating childhood obesity compared to the current
lives being led today. From 1990 to 2010, there was a sixty percent increase globally, ~27
million to ~43 million in overweight or obese preschool children (de Onis et al., 2010). This
statistic highlights the increasing rates of childhood obesity that require intervention or
prevention methods to aid in helping kids become healthier and less likely to develop chronic
diseases later in life.

Causes
Individual Decisions

The Office of Disease Prevention and Health Promotion has shown that the most
commonly believed reason for childhood obesity is the lack of physical activity and the
overconsumption of food, especially unhealthy food or processed food (OASH, 2024). To
prevent obesity caused by a sedentary lifestyle and unhealthy eating habits, it is suggested that
more physical activity and better eating habits such as eating healthy foods and eating more
appropriate proportions (Smith et al., 2020).

The consumption of ultra-processed foods (UPFs) significantly contributes to the risk of
childhood obesity. The Global Food Research Program states that different types of processed
food ranging from minimally to ultra-processed with UPFs pose the most health risks and causes



of child obesity as they contain flavorings, colors, and other cosmetic additives, with little actual
food remaining (UFRP Team, 2021). UPFs have been designed specifically for their appealing
taste and long shelf life, maximizing profit at the cost of using low-cost ingredients, typically
high in calories, sugars, starches, fats, and sodium (UFRP Team, 2021). Over time, the
consumption of UPFs has increased for all socioeconomic classes, especially those in
disadvantaged groups, coinciding with a rise in childhood obesity (GFRP Team, 2021; Calcaterra
et al., 2023). UPFs further exacerbate overconsumption, a cause of childhood obesity, due to
their convenience, hyper-palatability, easy accessibility, and persuasive marking often targeted
specifically toward children (GFRP Team, 2021). These factors make UPFs especially unhealthy
and a significant contributing factor to childhood obesity.

Socioeconomic Factors

Specifically for people in poverty, socioeconomic status determines access to types of
food. Low-income to middle-income families have an increased risk of childhood obesity
because according to a study that discovered the correlation between household poverty and
childhood overweight risk and health behaviors in the U.S., children facing financial struggles
were more likely to have an adverse BMI growth trajectory, meaning a pattern of BMI that
changes over time and can be used to identify groups at risk of poor health (Min et al., 2018).
Children and families experiencing poverty can lead to food insecurity as food deserts are often
present in low-income areas where it is difficult to access nutritious and fresh food at affordable
prices, causing the people living in these areas to consume fast foods or UPFs regularly (Ploeg,
2010). In addition, families with low income often cannot afford physical activity opportunities
like sports, clubs, or extracurriculars for their children. Public exercise facilities like parks and
recreational centers are inaccessible in unsafe and impoverished neighborhoods (Ploeg, 2010).
With the lack of access to proper food and places for exercise, children in poverty are more
susceptible to becoming obese.

The first, second, and third UN SDGs are intrinsically linked in the endeavor against
childhood obesity, each playing a crucial role in shaping a healthier future for children. By
ending all forms of poverty, children would have access to healthy and nutritious food, and not
be restricted by their financial constraints, connecting back to the UNSDGs second goal. By
preventing childhood obesity, children around the world can lead a healthier lifestyle allowing
them longer, happier, and safer futures regarding their mental and physical health.

Packaging and Marketing

Though commonly overlooked, the packaging and marketing of food products play a
critical role in the development of childhood obesity. As children watch television for extensive
amounts of time, they are exposed to advertisements for unhealthy food products (APA, 2010).
According to the APA, food ads make up 50 percent of all ads on children's shows (APA, 2010).
Because of the targeted food advertisements towards children and their television habits,
companies create an environment where children are more likely to push their parents to
purchase food items with their favorite colors and television show characters causing more
potential for childhood obesity the more television they watch (APA, 2010).

Color is a common tool used to make certain products stand out from others. Bright



colors draw the attention of children because they recognize and appeal to their developing
vision (Angka et al., 2020). This can lead to children choosing unhealthy food options due to
advertisements that they can not help as their young age makes them susceptible to marketing
tactics. It has also been proven that although colors significantly impact consumer’s perceptions
of a food product they can also enhance the taste of certain products (Su & Wang, 2024).

Amongst children and parental consumers, the addition of cartoons and special characters
has been quite effective. As the release of childhood entertainment continues at an all-time high
in the past two decades so does the development and presence of new cartoons (Ogle et al.,
2017). Many children who are inspired by or enjoy a cartoon build a bond with the cartoon
beyond the screen, increasing the likelihood for children to find the appearance of certain
packaging to be appealing or taste better (Ogle et al., 2017). This can lead to children's parents
being encouraged to purchase food products with cartoons.

This correlation can be supported by a secondary study done on Guatemalan children to
investigate whether the addition of a cartoon on the packaging would influence a child’s
preference for a food product (Letona et al., 2014). This study found that the majority of children
between the ages of about 4 and 11 were more inclined to pick a product with the appearance of
a cartoon on the packaging (Letona et al., 2014). In addition to this, there was a clear correlation
found between the age of the child and the percentage of children swayed by the packaging
(Letona et al., 2014). As seen in the graph (Appendix 1) children get older, the appearance of the
packaging becomes less important as their brains develop, however, this doesn’t mean that these
older children aren’t still influenced by the presence of cartoons on packaging (Letona et al.,
2014). These studies demonstrate the importance of children being aware of marketing
techniques and having critical evaluation skills to ensure that they are consuming healthy and
nutritious food.

In a study conducted, it was found that children associated plain packaging as healthy,
and were not attracted to the food product, deeming them as ‘boring’ (Ogle et al., 2017).
Children found less colorful packing without cartoon characters or ‘fun’ images to be healthier
choices than if the packing included these aspects (Ogle et al., 2017). While children themselves
might not be drawn to characters on food packaging it is suggested that parents are possibly more
inclined to purchase their child foods with special characters as they signify to adults a child-
friendly item (Ogle et al., 2017).

Lack of Knowledge

A cause of childhood obesity is the lack of knowledge about nutrition labels and
nutritional education. Food packaging with labels on the front makes untrue or exaggerated
health claims (Bjarnadottir, 2020), causing consumers to choose foods that are unhealthy,
believing them to be healthy (Bjarnadottir, 2020). For example, packaged food contains the label
“multigrain,” meaning that the food contains more than one type of grain, which does not
necessarily mean it is healthy, but it is commonly associated with being healthy (Bjarnadottir,
2020). Another example is when a product has a label stating “low-fat.” This label is very
misleading as the fat has been reduced, but more sugar has been added to make it up in the flavor
(Bjarnadottir, 2020). This causes the consumer to need to rely on the ingredient list and have a
good understanding of the ingredient list.



Food labels have numerous components to them including serving size, calories, fat, and
other nutrients nonetheless the numbers, percentages, and certain ingredients can be hard to
understand for consumers, which can negatively impact their food choices as they do not
understand what they are reading (Center for Food Safety and Applied Nutrition, 2024).
Ingredient lists often have different names or use different foods as substitutes. For example,
other names for sugar include corn syrup, high fructose corn syrup, agave nectar, dehydrated
cane juice and honey (American Heart Association, 2023). When sugar is consumed in moderate
amounts, the human body will not experience any negative impacts; however, when too much
sugar is consumed can cause heart issues and gaining of weight (American Heart Association,
2023). This demonstrates the importance of understanding food labels and ingredient lists to
judge whether a food product is healthy and nutritious. In changing one’s lifestyle and diet,
education is an important component of instigating a behavior change that can lead to educated
choices of food and opting for healthier food options (Smith et al., 2020).

In the United States, students receive less than eight hours of nutrition education each
year. To have an effect on a student’s diet, at least 40 to 50 hours a year is required (Murimi et
al., 2018; Connell et al., 1985), demonstrating that nutritional and diet behavior education is
severely lacking. In a study, students learned about healthy lifestyle habits through video lessons,
interactive talks, classes, and projects led to a significant reduction in students’ BMIs (Menor-
Rodriguez et al., 2022). Multiple studies have found that a school-based nutrition education
intervention had a positive impact on views of high nutritional value foods; however, this does
not directly translate to a significant change in dietary behavior such as preference for fruits or
vegetables (Smith et al., 2020). For some, it is enough to instigate a behavior change; however,
for many, education is not enough to cause a behavior change, requiring the need of family
intervention and the use of behavior change techniques to help change their child’s diet and
physical activity (Smith et al., 2020).

The rise in childhood obesity has long-term health consequences, including a higher
likelihood of chronic diseases, psychological issues, and social challenges. Specifically mental
disorders such as anxiety, depression, and eating disorders have shown to be commonly found
with factors of poor physical health including obesity (Kokka et al., 2023). Children and
adolescents are already at higher risk for mental health disorders, and combined with potential
bullying and body dysmorphia the prevention of childhood obesity is critical to this
demographic.

Behavior Change Techniques (BCTs)

Behavior change techniques (BCTs) help improve or change one's behavior to have better
health through methods such as setting goals, removing unhealthy foods, providing
consequences of behavior, and more (Smith et al., 2020). This principle is derived from the
theory that an individual's behavior is responsible for maintaining their health. In studies, it was
found that integrating SMART goals, an acronym to create effective and feasible goals, along
with motivation and nutritional education in children leads to a majority positive impact on
behavior change and all positive outcomes for children’s weight (Barkin et al., 2018). This
shows that the implementation of BCT techniques is effective in changing dietary behavior and
weight.



Parental Intervention

As children typically live and rely on their parents, they are often the ones to implement
BCTs when teaching their children which are linked to children’s eating behavior and weight
(Smith et al., 2020). Parents have the potential to positively impact their children’s dietary habits
and physical activity. It was found that parents-only intervention programs contributed to a
significant improvement in the BMI of children if their parents received this education
intervention compared to children of parents who did not receive the intervention program
(Gato-Moreno et al., 2021). In multiple studies, it was found that parenting prevention
intervention significantly enhanced the effect of school-based interventions against childhood
obesity and nutritional education (Tomayko et al., 2021; Sobol-Goldberg et al., 2013, Oosterhoff
et al., 2016; Mannocci et al., 2020). These studies show that nutritional and health education is
important for both children and their parents to get the most promising results.

Health Apps

In this day and age, technology has become widespread and involved in everyday life.
According to the Pew Research Center, 97% of Americans owned a phone of some kind (2024-
PewResearch). On average, kids aged 8 to 12 spend 5.5 hours on screens daily, while teens spend
8.5 hours (Movie & TV reviews for parents). This widespread and constant use of devices,
especially smartphones demonstrates their usefulness in daily life tasks from fast communication
to purchasing products online. While too much screen time can have many effects such as an
increase in depression, loneliness, sleep disturbance, eye strain, and neck pain, there is the
potential to use them to improve the health of children around the world.

This positively impacting avenue is using mobile health (mHealth), phones, or wireless
technology used in medical care (Yang et al., 2017), such as nutritional, diet, and physical apps
that are on the rise (Miiller et al., 2018). These health and fitness apps aim to change diets and
weight management for a healthier lifestyle and have the potential to prevent childhood obesity
with the addition of wearable devices that can track physical activity (PA) daily (Yang et al.,
2017).

A study was conducted where it was found that the use of diet and nutrition-related apps
led to an increased motivation to eat healthy, improved self-efficiency, and increased desire to
accomplish healthy diet goals along with an increase in the frequency of healthy foods consumed
and their consistency (West et al., 2017). Health apps used by parents resulted in lower intakes of
treats and less screen time in their children (Alexandrou et al., 2023) and parental intervention
with nutritional education led to a decrease in BMI and an increase in parenting confidence
(Smith et al. 2020). These results suggest that the Health app intervention positively impacted
their nutritional education and parenting techniques, thereby benefiting their children’s lives.

Some of these nutritional and diet-tracking apps utilize BCTs in Health apps such as
fostering motivation to achieve these goals (ZeCevi¢ et al., 2021). In a study of multiple health
apps integrating BCTs of goal planning, the BCTs had a higher presence in effective studies
(Aguiar et al., 2022). These results suggest that BCTs have the potential to positively influence a
person’s dietary habits and physical activity.



Fitness apps have also been shown to have a positive impact on children's behavior. In a
study, fitness apps allowed users to share exercises and display fitness achievements (Cai & Li,
2023). This promotes social communication, which improves their mental state by distracting
them from their troubles and stress (Cai & Li, 2023). As stress is associated with changes in
dietary behavior leading to weight gain, and increased food intake (Scott et al., 2012), which
have the potential to increase the risk of obesity, this aspect of the app aids in preventing obesity.
Furthermore, fitness apps increased the average amount of steps by 2000 (Angosto et al., 2023)
and increased physical activity (Direito et al., 2015).

Improvements Needed

User interface design patterns (UIDPs) can enhance the impact and retention of BCTs,
which in turn can prevent childhood obesity. UIDPs are reusable parts that can be used to solve
problems (Interaction Design Foundation, 2009), improving the performance of the app, and
contributing to how easy and enjoyable it is to use (Vlahu-Gjorgievska et al., 2023). UIDPs
allow for users to have customizable experiences. Some examples of UIDPs include lazy
registration, where instead of having to sign up right away, the user is allowed to browse a
shopping website before making a purchase (Interaction Design Foundation, 2009). Another
example is clear primary actions, with buttons that stand out, letting the user know which ones
take priority and drawing attention from the user (Interaction Design Foundation, 2009). The
UIDPs influence the app's usage prevalence, as well as user satisfaction and perception (Vlahu-
Gjorgievska et al., 2023). In a study done by Vlahu-Gjorgievska, it was found that half of the
apps they reviewed had UIDPs to support BCTs (Vlahu-Gjorgievska et al., 2023), suggesting the
addition of UIDPS can enhance Health apps.

A challenge that comes with utilizing a Health app is the lack of commitment to
maintaining healthy behaviors. It was found that children’s commitment to using health apps
reverted to unhealthy habits (Murimi et al., 2018) and loss of interest in these apps (Mustafa et
al., 2023).

Inclusion of Games

On these Health apps, it is common to have video games appealing to children. When
trying to help children become healthy, the most logical and straightforward approach is not
always the most effective. Traditional teaching methods are sometimes one-dimensional and
disengaging, leading to children feeling bored; however, educational games allow children to
learn in a fun and interactive way, increasing their motivation and engagement (Nieto-Escamez
and Roldan-Tapia, 2021). Not only are games fun and engaging for children, but they also cater
to a wide audience as the included movement and physical activity can help children with a feel
or movement (kinesthetic) learning style, or the added visual aid in a certain game can help
children with visual learning styles (Hayati et al., 2017). Since kids enjoy games more than
traditional teaching methods, and because these games are customized and adaptive to their
individual needs, they offer many possibilities for improving children's health.

Components Children are Attracted

There are many components of games that make children attracted to them such as the



dopamine effect and the reward system. When doing something they enjoy like playing, children
experience a rise in dopamine, making them want to continue playing and keep experiencing this
hit of dopamine (Luker, 2022; Cleveland Clinic, 2022). Alongside the dopamine effect, the
reward system increases kids' attraction to video games. Most games follow a structure of a
reward system of points, tokens, and prices, with the reward schedule being unpredictable and
increasing in challenging levels, heightening their compulsion to continue playing to overcome
obstacles and get that dopamine feeling (Luker, 2022).

Solutions

To prevent childhood obesity, we propose our own app, Nutrinfo, taking the good
attributes of others and adding extensions along with improvements. This app will be similar to
other health-tracking apps having components of tracking calories, advising food to eat, how
much to exercise, and more. Nutrinfo will be used by both parents and children. Parents will be
able to monitor their children's progress in their national education course, the food they eat, and
everything their children do on the app. In addition, this separation in login will allow content-
specific material to be provided for parents and children, as intervention from both children and
parents is best for making a change in the children’s lifestyle (Smith et al., 2020).

Customizability

Nutrinfo will first contain a place to put information regarding sex, weight, age, food
allergies, fasting, amount of physical activity, health issues, diseases, and the goal of a certain
weight or fitness activity. This is crucial in understanding whether an individual is healthy
according to their BMI, the number of calories that should be consumed, how active they should
be, and how other contributing factors affect one’s weight or intake of a certain nutrient. For
example, sugar intake varies by gender (Yang et al., 2017). If our app did not adjust accordingly,
then an app user could easily consume too little or too much if following Nutrinfo’s instructions,
which wouldn’t be beneficial for their health.

Nutrition Aspect

Nutrinfo will contain a nutritional and physical activity path according to the
customizations of each user, tailoring the experience to them. There will be an apple button in
the app labeled “Nutrition.” This button will lead the user to a screen where they have the option
to learn about nutrition, track what they eat and drink, recommend foods, and recommend
vitamins. The nutritional education section will be adjusted for the children’s food preferences
and personal information for them to best understand the importance of having a healthy and
balanced diet. Studies have shown that nutritional education has the potential to have a positive
impact on their eating behavior (West et al., 2017; Alexandrou et al., 2023). Nutritional
education will be taught through a series of videos along with visuals such as photos and
presentations to allow accessibility to different learning styles of education. In addition, each
lesson will have a supplementary activity that teaches them about the topic they learned whether
it be playing a game, drawing a picture, or something hands-on or in groups. As traditional
teaching methods have the potential to not engage all people, making activities fun and enjoyable
will cause the kids to enjoy learning more. These activities will include a reward system in which
the children can earn digital points and badges that can be displayed and traded into prizes,



motivating the kids to do these activities.

Children will be encouraged to set SMART goals related to their diet or physical activity,
and BCTs will be used to motivate them to complete these goals through a customized plan. This
plan will include an award system, self and parent monitoring, and support and encouragement
from our app. Our app will also encourage children's parents to motivate them. Furthermore, as
school programs are often used to prevent childhood obesity or improve dietary habits in
children, pushing this app use in school and my teachers can further improve children's health
and prevent childhood obesity. This approach will have more impactful changes in the children’s
dietary behavior (Pereira & Oliveira, 2021).

An important topic Nutrinfo will teach kids is how to read and understand food labels and
not fall for false or exaggerated health claims on food packaging. In addition, kids will be taught
to choose healthier and more nutritious food over UPFs. Lots of unhealthy food or UPFs
specifically target kids as their brains are still developing (American Psychological Association,
2010). Our app will teach kids about which foods are healthy to eat and encourage them to pick
healthier options as a way to prevent bad eating habits, thereby helping prevent childhood
obesity and obesity later in life. To aid kids in choosing healthier options, Nutrinfo can offer
healthier options when a certain food is put in. In addition, our app offers meal plans and
suggested foods based on the children’s food preferences. Having more resources and
information provided to the children ensures that they are educated, allowing them the potential
to make healthier choices to better their lifestyle (Menor-Rodriguez et al., 2022; Perdew et al.,
2021).

An important element used in the app is UIDPs, which help create an enjoyable and
engaging experience for parents and children. One UIDPs that will be utilized in the app is an
easy and intuitive navigation menu to access different information regarding nutrition or physical
education. In addition, notifications will be utilized to alert users when to eat and exercise.
Furthermore, users will have progress indicators to help users understand where to proceed after
each lesson and what still needs to be done.

Physical Activity Aspect

Our physical activity component will follow a similar structure, including all features like
BCTs and games. Users will have the option to connect their fitness trackers, such as Fitbits or
Apple Watches and children will be educated on the recommended daily exercise requirements
and the importance of physical activity.

General Information

A key component of our parental intervention is the focus on monitoring healthy
behavior rather than imposing strict restrictions on sedentary activities, such as screen time. A
study found that encouraging desirable behaviors in physical activity and dietary practices was
more effective when parents monitored and simulated healthy habits, rather than restricting
sedentary time, which often led to unhealthy choices and increased BMI (Gubbels et al., 2011).
This highlights the importance of not completely restricting unhealthy foods or behaviors.
Instead, these should be allowed in moderation or used as a BCT to motivate children to stay



engaged in reaching their goals. This approach serves as positive reinforcement, teaching
children the significance of their actions (Erinkitola, 2019). Rewards, whether physical or digital,
will be given only upon task completion, based on the parent's preference. Digital rewards could
include badges, stickers, or special events like a movie day, encouraging children to achieve their
goals, such as eating more nutritiously or losing weight. While Nutrinfo will have calorie
tracking, this information will be only viewable to the parents. This is because calorie tracking
has the potential to contribute to the development of eating disorders (Messer et al., 2021).
Allowing parents to view this, will reduce the chances of children focusing too heavily on
tracking their calories. In addition, Nutrinfo will not teach kids about eating healthier and
engaging in physical activity to prevent obesity but to be healthy. Our goal is to spread the
message of being healthy, not a certain weight or BMI. This is because spreading the message of
being healthy supports holistic well-being, and helps to develop long-term, sustaining habits that
can be carried into adulthood (CDC, 2017).

Adjusting for Socioeconomic Status

Socioeconomic factors such as location and income significantly contribute to childhood
obesity, particularly through issues like food deserts or food insecurity (Anekwe et al., 2020).
Understanding a user’s financial situation and location will allow for an understanding of what
foods they can purchase, so food recommendations are in their budget. In addition, meal plans
will be adjusted to accommodate the user's budget, providing substitute foods if certain items
cannot be purchased, while still aiming to be as healthy as possible within the price range.

Addressing UN SDGs

By attempting to meet these UN SDGs, we can aid the prevention of childhood obesity
through our app. Nutrinfo can help alleviate financial impacts on food security and the general
well-being of children, as it will adjust meal plans and physical activity regimes to meet the
resources and needs of the user. While our app is unable to directly alleviate financial stress,
helping indirectly to minimize its effects on food choices and the well-being of the user is
poignant and important in reducing childhood obesity in all populations, especially low-income
households.

Conclusion

Childhood obesity prevention is essential for the betterment of the future of these
children's health and the overall improvement of population health moving forward. Historical
comparisons show that dietary and lifestyle changes have played a major role in the increased
prevalence of obesity. With the rise of childhood obesity also comes the greater risk of numerous
health implications, including diabetes, heart disease, and severe mental health and behavioral
disorders. With children’s health and future at risk, it is important to aid in prevention methods
of obesity to ensure their well-being, in line with UN SDG three stating that there should be good
health and well-being for all.

Childhood obesity can be caused by a lack of physical activity, overconsumption of
unhealthy foods, varying socioeconomic status, influence of marketing and packaging, and lack
of knowledge about nutrition labels. Over the years, sedentary lifestyles and the prevalence of



calorie-dense, nutrient-poor foods have risen as mainstream contributors to childhood obesity.
While some solutions like nutritional education to teach kids and parents about healthy foods can
be directly addressed, others, such as low socioeconomic status, are more difficult. Poverty
impacts food insecurity and access to healthy foods and physical activity relating back to the UN
SDGs' first and second goals of no poverty and zero hunger. Combating them globally is a
challenge, but through our app, Nutrinfo, we see potential.

In our research, we found that comprehensive strategies to combat childhood obesity
involve promoting physical activity and healthier eating habits through education and
community programs, addressing food insecurity and improving access to nutritious foods in
low-income areas, and enhancing nutritional education to make food labels more understandable,
and the use of health apps. We chose to combine solutions and create our own health app,
Nutrinfo, that can help track diet and exercise, offering personalized recommendations,
nutritional and physical activity lessons, and support. In addition, it provides adjustments based
on socioeconomic status, allowing low-income families to still have the best diet and lifestyle
they can while not burdening them financially. A key aspect is that Nutrinfo can be used by both
parents and children, as parental intervention has been shown to be more effective. Furthermore,
Nutrinfo will utilize UIDPs, BCTs, and video games to engage and motivate the users, making
them more willing to adopt a healthier lifestyle, preventing childhood obesity.

With our app, addressing childhood obesity is not only about preventing adult obesity but
also about fostering a healthier, better society. Ensuring that children grow up with healthy
habits, access to nutritious foods, and opportunities for physical activity is a shared responsibility
that demands concerted efforts from individuals, communities, and policymakers. Nutrinfo is a
step in the right direction, but only through such collaborative efforts can we hope to fully
eradicate childhood obesity and secure a healthier future for all.
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Figure 3. Association between taste preference scores and chil-
dren’s grades. Total preference scores may range from -1 (preferred
the snack without licensed character in all comparisons) to +1
(preferred the snack with licensed character in all comparisons).
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