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Abstract 

Objectives: The study investigated the relationship between state laws requiring physical education in high schools and 
childhood obesity rates across the United States. The primary objective was to discern whether the presence of physical 
education requirements correlated with varying rates of childhood obesity. 

Methods: A cross-sectional study design was employed, utilizing data from stateofchildhoodobesity.org and 
edweek.org. The study population included all 50 states in the United States, focusing on children aged 10-17 in high 
schools. Simple convenience sampling was used, and data were collected on childhood obesity rates in the country and 
state laws mandating physical education in high schools. Multiple regression analysis was employed to evaluate the 
impact of state laws on obesity rates, controlling for potential confounding variables. 

Results: Descriptive statistics revealed an even distribution of childhood obesity rates across the high, medium, and low 
categories. The contingency table and Pearson's Chi-squared test demonstrated a positive visual association between 
obesity rates and physical education requirements. However, the lack of statistical significance (p = 0.34) suggested a 
nuanced relationship. The study's power analysis indicated a sufficient sample size, and the results underscored the 
need for a comprehensive understanding of childhood obesity beyond physical education requirements. 

Conclusions: Despite a positive correlation, the study failed to establish a statistically significant connection between 
state laws mandating physical education and childhood obesity rates. This emphasizes the complexity of childhood 
obesity dynamics, indicating the need for comprehensive interventions. The study recommends further research 
incorporating a broader range of factors and adopting a more detailed approach to policy implications for effectively 
combating childhood obesity. 
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1. Introduction

Obesity is a significant health issue that results from an excessive accumulation of body fat, which can negatively impact 
various systems in the body.1,2 This can lead to multiple health problems, such as type 2 diabetes, cardiovascular 
diseases, orthopedic problems, psychological issues,1,3–6 and the development of cognitive abilities and attaining a 
superior level of education.7–9 Other studies indicate pediatric obesity results in significantly higher health costs and 
reduced productivity during adulthood due to excessive sick days, affecting the physical, mental, and social development 
that might lead to death.7,10,11 
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Childhood obesity is a severe problem that has increased over the past few decades.12 This is a type of obesity that 
affects individuals under the age of 18, specifically children and adolescents who are overweight or obese. It is 
determined by their sex-adjusted BMI z-score, equal to or greater than the 85th percentile.7 

Childhood Obesity has risen rapidly over the past decades, with over 340 million children and adolescents aged 5 – 19 
estimated to be overweight or obese in 2016.13 Approximately 22 million children under five are overweight or obese 
worldwide, indicating that 10% of schoolchildren globally are affected.10 The increasing rates of overweight and obesity, 
combined with a lack of physical activity, raise the risk of chronic diseases in children and adolescents, with greater 
severity in adulthood.9 

Physical Activity (PA) prevents and manages childhood obesity.6,14 Studies have shown that physical inactivity is the 
fourth major cause of global mortality, resulting in almost three million deaths.6 There has been a significant increase 
in obesity, physical inactivity, and unhealthy dietary habits across all age groups, as shown by various studies.15 
Insufficient physical activity in children and adolescents can result in an energy imbalance, whereby their diet intake 
exceeds their physical activity, leading to increased risks of obesity and associated complications.3,6 

Hence, physical activity helps burn calories, improve metabolic health, enhance muscle strength, and reduce fat mass, 
leading to healthy lifestyles that can persist into adulthood, mitigating the risk of obesity-related diseases.16 PA is highly 
recommended for promoting health and preventing diseases across all age groups because it involves increased energy 
expenditure and load-bearing forces essential for maintaining good health.17,18 Increased physical activity during 
childhood is a crucial intervention to prevent obesity. It leads to improved health outcomes, including sustained weight 
loss.17 

Physical activity helps children maintain a healthy weight and promotes overall physical and mental well-being.14 
Schools have a significant role to play in the battle against childhood obesity. Physical education programs have the 
potential to instill a lifelong appreciation for physical activity and equip children with the skills and knowledge needed 
to maintain a healthy lifestyle.19 

Furthermore, the problem of overweight and obesity in school-aged children poses numerous challenges that can 
impact their health and academic performance and have far-reaching societal effects. The environment in which these 
children reside, encompassing their homes, schools, and communities, represents a multifaceted set of factors 
contributing to their weight status.8,10 School-based interventions focus on improving students' dietary behaviors and 
increasing physical activity.2,6,14 This is achieved through rigorous enhancement of the nutritional education curriculum, 
providing information through workshops, booklets, pamphlets, and posters to ensure effectiveness. Furthermore, 
interventions modify physical education sessions to reduce sedentary behavior.8 Parental involvement, community 
initiatives, and public policy also shape the environment in which children grow and develop, as they can promote or 
hinder physical activity and healthy eating among children.20 . It will build upon previous research by exploring the 
specific strategies and programs to curb childhood obesity.2 

This study seeks to compare childhood obesity rates by examining the state laws in the United States that require 
physical education in high schools (10-17 years) and offer evidence-based insights that can inform policy 
recommendations and practical interventions to combat this critical public health issue. 

2. Material and Methods 

2.1. Study Design  

The study used a cross-sectional design to examine how state laws on childhood obesity correlate with obesity rates in 
the United States. The study drew data from reliable sources such as stateofchildhoodobesity.org and edweek.org, which 
provide information on states that require physical education. 

2.2. Data Sources 

2.2.1. Childhood Obesity Rates 

Childhood obesity rates were collected from publicly available datasets and reports from stateofchildhoodobesity.org. 
Stateofchildhoodobesity.org is a reliable platform that aggregates information from various trusted sources, including 
state health departments, legislative records, and public health initiatives. The platform serves as a comprehensive 
repository for data on policies and regulations addressing childhood obesity across all 50 states in the United States. 
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The data collection process involves regular updates and reviews of state policies related to childhood obesity. 
Researchers systematically gather, verify, and catalog information from official state documents, legislative records, and 
relevant health department publications. The data presented on the platform is highly accurate and reliable. 

These datasets provide information on obesity rates among children and adolescents within each state, typically 
reported as a percentage of the population. They were collected from 2004 to 2022. 

2.2.2. Physical Education Requirements 

Data on physical education requirements for each state were collected from edweek.org, which aggregates information 
on educational policies and conditions across the United States. This dataset includes details on whether states mandate 
physical education in their public schools, specifically high schools, and the specific requirements or regulations related 
to physical education programs. The variable related to physical education requirements is a binary variable that 
denotes whether states mandate physical education in their public high schools. This binary variable would have two 
distinct categories: "Yes" for states requiring physical education in their public high schools and "No" for states not 
requiring it. The binary representation of this variable simplifies the analysis and enables easy comparison across 
various states. It also makes it easier to distinguish between states with physical education requirements and those 
without, which can be beneficial for exploring potential correlations with childhood obesity rates. 

2.3. Data collection 

The data were gathered on childhood obesity rates and state laws mandating physical education in high schools in all 
50 states of the United States. The data were collected in the most recent years to ensure the information was current 
and relevant to the research goals. 

Consolidating data from various sources can be daunting. However, following a structured process can make it much 
more manageable.  

2.4. Study population 

The fifty states in the United States are used for this study. This covers the ages of the children in high school from 10 – 
17 years. The obesity rates were collected based on the ages of the children in high school. The state laws were effective 
from 2016. 

This study delves into the issue of obesity among high school students aged 10 to 17 years across all fifty states of the 
United States. The analysis primarily focuses on the relationship between state laws with physical education 
requirements and obesity rates among children within the high school setting. Specifically, the study examines the 
impact of state laws implemented in 2016 that targeted this age group. By solely analyzing high school data, the research 
aims to provide a comprehensive understanding of the trends in childhood obesity in the context of high school 
environments across the United States. 

2.5. Sampling method 

The study takes an innovative approach by analyzing data from all fifty states in the United States, providing a 
comprehensive understanding of childhood obesity rates and state laws regarding physical education requirements 
across the nation. Analyzing data from the entire population of interest, every state in the U.S., eliminates the need for 
sampling variability, ensuring accurate and reliable results. 

This study adopts a comprehensive approach by examining data from all fifty states in the United States, constituting a 
population study. Unlike traditional convenience sampling, which involves selecting participants based on convenience, 
this research analyzes data from the entire population of interest—every state in the U.S. This census approach 
eliminates the need for sampling variability and provides a holistic understanding of childhood obesity-related state 
laws, obesity rates, and physical education requirements across the entire nation. 

2.6. Data analysis 

The study involved descriptive statistics, including the percentages, were calculated to summarize the data. This 
provided an overview of the obesity rates and the prevalence of state laws related to childhood obesity and physical 
education requirements in the United States. 
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Correlation analyses examined the relationship between state laws related to childhood obesity and obesity rates. Chi-
square coefficients will be calculated to determine the strength and direction of the association between variables. 

State laws related to childhood obesity and physical education requirements were analyzed using Pearson chi-square 
analysis with the RStudio package to evaluate their impact on obesity rates. 

The data analysis plan provides a detailed approach to examining the relationship between state laws related to 
childhood obesity, physical education requirements, and childhood obesity rates across all fifty states in the United 
States. The first step in the analysis will be to conduct descriptive statistics to summarize the data. The dependent 
variable in this study is childhood obesity rates, reported as percentages, which represent the prevalence of obesity 
among children and adolescents in each state. The independent variable in this study is state laws mandating physical 
education in high schools. They are categorical variables indicating the presence or absence of specific legislative 
measures in each state. 

Correlation analysis examined the relationship between the independent and dependent variables. The dependent 
variable, childhood obesity rates, was treated as categorical, and the independent variable, state laws mandating 
physical education in high schools, will also be treated as categorical. This analysis will help identify any potential 
relationships between the variables. 

A chi-square analysis was conducted to assess the relationship between the dependent and independent variables. The 
dependent variable, obesity rates, will be categorized into high, medium, and low prevalence levels. The independent 
variables, state laws related to childhood obesity and physical education requirements, will be categorized as yes or no, 
indicating their presence or absence in each state. The chi-square analysis will be conducted using the RStudio package, 
and the steps will be documented to ensure replicability. 

Overall, the data analysis plan provides a comprehensive approach to examining the relationships between the variables 
and ensures that the analysis is appropriate for the data. The plan also provides clear steps for replication, which is 
important for ensuring the reliability of the study's findings. 

2.7. Ethical considerations 

This study will use no individual-level data, only publicly available prevalence data and a compilation of state laws to 
avoid loss of confidentiality. 

3. Results 

Table 1 illustrates the distribution of childhood obesity rates across all 51 states in the United States. Obesity rates are 
categorized based on the prevalence of childhood obesity in each state. High, Medium, and Low categories represent the 
distribution of states with higher, moderate, and lower childhood obesity rates, respectively. The categorization is 
determined by the percentage of children and adolescents classified as obese within each state. Table 2 displays the 
percentage of the 51 states supporting the physical education requirement in High schools in each state in the United 
States; this shows that most states (92.2%) accepted the Physical education requirement in High schools. Table 3 above 
shows the relationship between obesity rates and US states requiring physical education in High school (11- 17 years).  

Furthermore, figure 1 shows that states with a physical education requirement have a higher percentage of high school 
students who meet the CDC's recommendation for physical activity than states without a physical education 
requirement.8 Then figure 2 shows the expected childhood obesity rates in the United States. The states that require 
physical education have the highest rates (15.7%), while those that do not have the lowest rates (1.30%). 

The table shows a positive association between obesity rates and physical education programs in the United States. This 
means that more physically active people are less likely to be obese. The expected childhood obesity rates in the United 
States column shows the percentage of obesity rates that we would expect to be in each category if there were no 
relationship between obesity rates and states that require physical education in high schools. The Proportion of obesity 
for US states in each category column shows the proportion of obesity rates in each category of High, Medium, and low 
states. The standardized residual column indicates the number of standard deviations that each observed value is away 
from the expected value.  

The chi-square test of independence is a statistical test that can be used to determine whether there is a relationship 
between two categorical variables. The chi-square test statistic for this table is 2.17, with 2 degrees of freedom and a p-
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value of 0.34. This means there is no statistically significant relationship between childhood obesity rates and states 
that require physical education in high school at the 0.05 level of significance. The null hypothesis will not be rejected 
as there is no difference in the relationship between childhood obesity rates and states that require physical education 
in high schools. 

Overall, the table shows a positive association between childhood obesity rates and states that require physical 
education in high schools. However, this relationship is not statistically significant. 

4. Discussion 

The study aimed to investigate the association between childhood obesity rates and the requirements for physical 
education in high schools across the United States. The initial examination of the descriptive statistics indicated that the 
obesity rates were evenly distributed among the categories of High, Medium, and Low, with no apparent difference. 
However, further analysis sought to explore whether there was a relationship between these obesity rates and the 
state’s policies regarding physical education in high schools. 

The detailed breakdown of obesity rates in states with and without physical education requirements revealed exciting 
patterns. In states with High obesity rates, the proportion of those with PE requirements (15 out of 17) closely matched 
the expected number, indicating a balanced distribution. Conversely, states with Low obesity rates exhibited a similar 
pattern. Interestingly, Medium obesity rates showed a slight divergence, with a standardized residual of 0.34, suggesting 
a potential trend. 

Figure 1 shows the relationship between the percentage of high school students in each state who met the Centers for 
Disease Control and Prevention's (CDC) recommendation for physical activity and the state's physical education 
requirement.14,17 The CDC recommends that high school students get at least 60 minutes of moderate-to-vigorous 
physical activity (MVPA) daily.17 

In the states with a physical education requirement, 60% of high school students met the CDC's recommendation for 
physical activity, compared to 40% of students without a physical education requirement. This finding suggests that 
physical education requirements may effectively increase the percentage of high school students who meet the CDC's 
recommendation for physical activity. However, it is essential to note that the graph shows a correlation (association), 
not causation. This means that it is possible that other factors, such as the state's overall health and fitness culture, could 
be contributing to the differences in physical activity levels between states with and without physical education 
requirements. 

However, the findings from Figure 2 suggest that physical education requirements may be a promising strategy for 
increasing physical activity levels and improving the health of high school students. This is a surprising finding, given 
that physical education is widely believed to be an important tool for preventing childhood obesity. However, there are 
a few possible explanations for this result. One possibility is that the states that require physical education are also more 
likely to have other factors that contribute to childhood obesity, such as unhealthy diets and sedentary lifestyles. Having 
similar studies with the physically active lifestyle would negate these actions.2,8,15 

Table 1 Distribution of Childhood Obesity Rates Across U.S. States 

Obesity Rates Overall N = 51 

High 17 (33.3%) 

Medium 17 (33.3%) 

Low 17(33.3%) 

 

Table 2 Requirements for Physical Education in High Schools Across the States  

YES 47 (92.2%) 

NO 4 (7.8%) 

TOTAL 51(100%) 
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Table 3 The Relationship between Obesity Rates and US States Requiring Physical Education in High Schools 

Obesity 
Rates 

PE 
Required in 
States 

Number of States in 
the US that accepted 
the required PE in 
high schools. 

Expected 
Childhood obesity 
rates in the United 
States 

Proportion of 
obesity rates in the 
states in each 
category 

Standardized 
Residual 

High Yes 15 15.7% 0.88 -0.17 

High No 2 1.3% 0.12 0.58 

Medium Yes 17 15.7% 1.00 0.34 

Medium No 0 1.3% 0.00 -1.16 

Low Yes 15 15.7% 0.88 -0.17 

Low No 2 1.3% 0.12 0.58 

Pearson's Chi-squared test ; Chi^2 = 2.17   degree of freedom = 2   p-value = 0.34 

 

 

Figure 1 States in the United States that require Physical education in High Schools 

 

 

Figure 2 Expected Childhood Obesity Rates in the United States 
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Another possibility is that the physical education programs in the states that require them are ineffective at preventing 
childhood obesity. For example, these programs may not provide enough time for students to engage in vigorous-
intensity physical activity, or they may not be teaching students about healthy eating and other lifestyle habits that can 
help them maintain a healthy weight.17,19,21 

Finally, it is also possible that the graph shows a correlation between physical education requirements and childhood 
obesity rates, but not necessarily a causal relationship. In other words, it is possible that other factors, such as those 
mentioned above, are causing the differences in childhood obesity rates between states with and without physical 
education requirements. 

However, the findings from this graph suggest that physical education alone may not be enough to prevent childhood 
obesity. Other interventions, such as improving access to healthy food and opportunities for physical activity, may also 
be needed.6,15,19 

The application of Pearson's Chi-squared test aimed to provide statistical evidence of any association. However, the 
obtained chi-squared value of 2.17 with 2 degrees of freedom and a p-value of 0.338 suggested that there was no 
statistically significant relationship between obesity rates and the presence of physical education requirements in high 
schools. Consequently, the null hypothesis, asserting no association, cannot be rejected at the 0.05 significance level. 

The presented results suggest a positive association between childhood obesity rates and states with physical education 
requirements. However, the statistical analysis, including descriptive statistics and Pearson's Chi-squared test, does not 
establish a significant relationship. While the proportions of High, Medium, and Low obesity rates seem to align with 
the presence or absence of physical education requirements, the chi-squared test p-value of 0.34 exceeds the 0.05 
significance level, indicating a lack of statistical significance. 

This discrepancy between the visual association and statistical significance raises questions about the complexities of 
the relationship between childhood obesity rates and physical education requirements. The expected number of states 
column in the contingency table provides a baseline for comparison, showing that the observed proportions do not 
deviate significantly from what would be expected if there were no relationship among similar studies. Despite a 
positive association, the absence of statistical significance cautions against making definitive claims about causation. 

Limitations 

While the study's cross-sectional design may present challenges in establishing causation, it still provides valuable 
insights into the subject matter. However, it should be noted that the reliance on publicly available data introduces the 
possibility of inaccuracies or variations in reporting across states, which could impact the comprehensiveness of the 
analysis. Additionally, the absence of individual-level data limits the depth of research, and the study's scope does not 
encompass all potential influencing factors. Overall, these limitations should be taken into consideration when 
interpreting the findings of the study. 

Recommendations 

The following recommendations are provided in a broader view regarding childhood obesity: 

 Additional research is required to understand better the factors contributing to childhood obesity. This may 
include examining additional variables such as dietary habits, socio-economic status, and cultural influences. 

 Although this study did not establish a significant relationship, policymakers should recognize the potential 
impact of physical education on overall health. Encouraging physical activity in schools is essential for 
children's overall development. Policymakers should adopt a comprehensive approach to combating childhood 
obesity, addressing multiple contributing factors beyond physical education requirements. 

 Conducting longitudinal studies could provide a better understanding of the relationship between physical 
education requirements and childhood obesity rates over time. This would enable researchers to identify 
emerging patterns and track changes in obesity rates and physical education policies. 

 Collaborating with communities and schools to implement comprehensive wellness programs that include 
physical activity and nutritional education might contribute to a more holistic approach to combating childhood 
obesity.21 

 Future research should take a more comprehensive approach and consider a broader range of factors related 
to childhood obesity dynamics to understand better the causal relationship between physical education 
requirements and physical activity levels in high school students. 
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5. Conclusion 

The initial observation indicated a link between the obesity rate and physical education programs. However, the 
statistical analysis did not support the claim. The chi-squared test did not show any significant relationship between 
the prevalence of childhood obesity and the presence of physical education requirements in high schools across 
different states. Therefore, it can be concluded that while there seems to be a connection between childhood obesity 
rates and physical education requirements, this study failed to prove it statistically, suggesting that other factors may 
contribute to childhood obesity rates beyond the scope of this study. This highlights the need for comprehensive 
interventions that address physical activity, dietary habits, socioeconomic factors, and community influences. In 
summary, there is no significant relationship between childhood obesity rates and physical education requirements in 
high schools, which indicates that a more comprehensive approach is necessary to address the multifaceted factors that 
contribute to childhood obesity. 
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