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Abstract
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Increased Physical Activity and Stricter Physical Education Policy in Public Schools Will Help Reduce Child and Adult Overweight and Obesity in Pennsylvania 


Nanina Oliverio Sexton, MPH

University of Pittsburgh, 2020


Abstract

Background: Physical inactivity, overweight, and obesity are risk factors for the nation’s most common chronic diseases. In the United States, 39.8% of adults and nearly one in five youth, ages 6-19, are obese. Lax and inconsistent policy regarding physical education and physical activity in public schools is relevant to public health because physical inactivity is associated with poor physical health in a multitude of ways. States vary in the frequency, overall quantity, and type of activity they require, and for which grade levels. Some states have no requirements but they make recommendations based on guidelines from external entities. The last several decades have revealed a systematic decline in school-based physical activity due to an increased emphasis on core academic disciplines and conditional funding based on standardized test scores. 
Methods: The Centers for Disease Control and Prevention (CDC), the Pennsylvania Department of Health (DOH), and other professional organizations are primary sources of health data for Pennsylvania children and adults. The Pennsylvania Department of Education’s (DOE) School Code is the subject of this policy analysis. Pertinent research studies and reports from state agencies are reviewed here, to convey the current landscape of physical education, school-based physical activity, and policy implementation in Pennsylvania public schools. 
Results:  Children and adults in Pennsylvania are highly physically inactive. The adult obesity rate increased from 13.7% in 1990 to 30.9% in 2018. With regard to childhood and adolescent obesity, Pennsylvania underperformed on both corresponding Healthy People (HP) 2020 objectives. Rural youth are more likely to be overweight than urban youth, which will become increasingly problematic as the state’s rural population grows faster than the urban population. Current Pennsylvania School Code mandates physical education instruction for all grade levels but does not require a minimum frequency or amount of instruction. A three-part reform of this policy will promote increased physical activity and the monitoring of students’ fitness levels and improve accountability and adherence among schools. 
Conclusion: Schools should adopt more rigorous physical education and physical activity policies as means to increase physical activity among youth. This is a systemic approach to help delay, and potentially prevent, the perpetuation of obesity-related chronic diseases. 
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Physical inactivity, overweight, and obesity underlie many of the deadliest health conditions that currently face the United States (Centers for Disease Control and Prevention, 2019a). In Pennsylvania, specifically, nearly one third of youth and adolescents are either overweight or obese (National Physical Activity Plan Alliance, 2018). Rural areas in Pennsylvania are experiencing faster population growth and consistently higher prevalence rates of overweight youth than urban areas of the state (Gajanan and Fiorentino, 2019). This raises alarm because early onset of overweight and obesity can indicate early onset of chronic disease. However, an increase in one’s physical activity can help mitigate these adverse health outcomes because physical activity is a highly protective factor against overweight and obesity (Centers for Disease Control and Prevention, 2013). Therefore, Pennsylvanians are in need of far-reaching, easily accessible, and evidence-based interventions that promote regular physical activity. This essay argues that a broad, system-wide policy intervention in Pennsylvania public schools meets the aforementioned intervention criteria and thus is well positioned to combat this growing public health concern. This policy solution also mitigates common individual, interpersonal, community, and societal barriers to physical activity.
This essay proposes a three-pronged revision of the Pennsylvania Department of Education’s (PDE) physical education policy. The primary recommendations are to incorporate greater amounts of physical activity and physical education during the school day, require universal use of the FITNESSGRAM® test battery to assess student fitness levels, and mandate school district reporting of related programming and student assessment outcomes. This essay demonstrates the need for stricter policy regarding physical education and school-based physical activity as a vehicle to improve public health outcomes in Pennsylvania, in contrast to decades of public education policy that prompted the redirection of resources and attention away from these areas and toward other core academic disciplines. 
[bookmark: _Toc40285998]Background
[bookmark: _Toc106513529][bookmark: _Toc106717787]Obesity is a serious public health concern because it is a risk factor for several of the United States’ deadliest chronic conditions such as heart disease, hypertension, type II diabetes, sleep apnea, kidney disease, stroke, asthma, bone and joint damage, and multiple forms of cancer (National Center for Health Statistics, 2016). Heart disease is the leading cause of death in American males and females, claiming 24.4% and 22.3% of all deaths, respectively (CDC, 2019a). Greater chronic disease burden leads to increased mortality, worse quality of life, and higher health care costs (Centers for Disease Control and Prevention, 2019a). The Centers for Disease Control and Prevention (CDC) estimates that medical care costs of obesity in the U.S. total $147 billion (Centers for Disease Control and Prevention, 2019a). 
CDC data show that 39.8% of adults in the United States are obese (Centers for Disease Control and Prevention, 2019a). The CDC defines obesity by body mass index (BMI). BMI is a simple calculation of weight in kilograms divided by height squared in meters. Although BMI does not consider body composition (fat mass versus muscle mass), it is strongly correlated with body fat levels. BMI-for-age is a useful measure for youth populations because one can compare overweight and obesity rates for age cohorts across states, counties, or schools (Gajanan and Fiorentino, 2019). Other obesity measures such as waist circumference and waist-to-hip ratio, which are widely used for adult populations to assess chronic disease risk, lack adequate reference data for youth and adolescent populations (Harvard T.H. Chan School of Public Health). 

[bookmark: _Toc40286008]Table 1. BMI weight status categories used by the CDC 
	Adult weight status category
	BMI range

	Underweight
	≤ 18.5 kg/m²

	Normal or healthy weight
	18.5 – 24.9 kg/m²

	Overweight
	25.0 – 29.9 kg/m²

	Class I obesity
	30.0 – 34.9 kg/m²

	Class II obesity
	35.0 – 39.9 kg/m²

	Class III obesity
	≥ 40.0 kg/m²

	Child and adolescent (age 2-19) weight status category
	BMI range for children of same sex and age

	Underweight
	BMI percentile < 5

	Normal or healthy weight
	5 ≤ BMI percentile < 85

	Overweight
	85 ≤ BMI percentile < 95

	Obese
	BMI percentile ≥ 95


[bookmark: _GoBack](Centers for Disease Control and Prevention, 2018b; National Center for Health Statistics, 2016)

Obesity-promoting lifestyle habits such as sedentarism and poor nutrition that children build early in life become more difficult to break as they age (Centers for Disease Control and Prevention, 2018a). Currently, nearly one in five school age children and young people (age 6-19 years) in the United States has obesity. This figure has tripled since the 1970s. A myriad of factors contribute to obesity, with four of the top five being modifiable factors: genetics (non-modifiable), metabolism (how efficiently the body utilizes food for energy), short sleep duration, community and neighborhood design and safety, and eating and physical activity behaviors (Centers for Disease Control and Prevention, 2018a). The American College of Sports Medicine (ACSM) defines physical activity as any bodily movement produced by the contraction of skeletal muscles that results in a substantial increase in caloric requirements over resting energy expenditure (American College of Sports Medicine, 2019). Table 2 demonstrates that obesity prevalence increases with age in the United States (National Center for Health Statistics, 2016).
[bookmark: _Toc40286009]Table 2. American obesity prevalence rates by age group 
	Age group
	Obesity prevalence rate

	WIC participants ages 2-4
	13.9%

	Children ages 10-17
	15.3%

	High school students 
(includes children in the ages 10-17 range who are in high school)
	14.8%

	Adults (ages 20+)
	39.6%


(National Center for Health Statistics, 2016)

Obesity is a serious public health concern for the United States because preschool children who are overweight or obese are five times more likely to be overweight or obese as adults than normal-weight preschool children. Obese adolescents have a 70% chance of remaining overweight or obese as adults. The greater the proportion of children and adolescents who have obesity, the higher the prevalence of early-onset, obesity-related chronic conditions in that population (Centers for Disease Control and Prevention, 2013). 
Although this paper focuses on physical activity as a vehicle to reduce obesity and chronic disease prevalence in youth and adults, it is important to recognize the role of the American diet as another major risk factor (Centers for Disease Control and Prevention, 2019a). Most Americans consume more than the daily recommended amounts of saturated fats, sodium, added sugars, and overall calories, and less than the daily recommended servings of vegetables, fruits, dairy, and oils (USDHHS & USDA, 2015). These eating patterns contradict the Dietary Guidelines for Americans’ healthy eating pattern, lead to a chronic overconsumption of calories, and cause high rates of overweight and obesity (USDHHS & USDA, 2015). 
To address the school-aged population, the Healthy, Hunger-Free Kids Act (HHFKA) of 2010 mandated several reforms to better align the nutritional quality of school meals with the Dietary Guidelines for Americans. This involved stricter limitations on high-fat, high-sodium, and high-sugar foods and drinks, and greater access to vegetables, fruits, whole grains, and low-fat and fat-free milk for students (Gearan & Fox, 2020). A recent study assessed the change in nutritional quality of meals in the National School Lunch Program (NSLP) and School Breakfast Program (SBP) from pre- to post-HHFKA implementation. Using the Healthy Eating Index 2010 assessment tool, the authors found that NSLP and SBP meals improved their scores from 58% to 82% of the maximum score and 50% to 71% of the maximum score, respectively (Gearan & Fox, 2020). As schools have more time to expand implementation of HHFKA regulations and receive more support from the United States Department of Agriculture (USDA), the nutritional quality of school meals will likely continue to improve and have a desirable impact on weight status in youth. 
The National Center for Education Statistics reports that there are more than 100,000 functioning elementary and secondary schools across the United States and District of Columbia public school system as of 2016 (National Center for Education Statistics, 2019). Approximately nine out of every ten students in the U.S. – over 49.5 million students – are enrolled in public school. Private elementary and secondary schools enroll the remaining five million students (National Center for Education Statistics, 2019). Private school policy is not addressed in this paper due to its relatively small reach and less government regulation compared to public school policy (U.S. Department of Education, 2009). A change in public school policy has the potential to reach the vast majority of American youth. For example, less than a quarter (24%) of American school-aged children and adolescents, ages 6-17, engage in the recommended 60 minutes of daily moderate to vigorous physical activity (Centers for Disease Control and Prevention, 2018c). A mandatory increase in school-based physical activity would give 49.5 million students greater opportunity to increase their physical activity levels, reduce their risks of overweight, obesity, chronic disease, and mortality, enhance their quality of life, and decrease health care costs.
Increased physical activity is also correlated with beneficial effects on cognitive development during early childhood (ages birth to five) and improved cognitive functioning and greater academic achievement in children ages five to 13 (Carson et al., 2016; Donnelly et al., 2016). Children experience enhanced executive functioning skills, such as those related to attention and memory, as physical activity and aerobic fitness levels increase. Evidence also suggests that English language arts and mathematics are the two subjects where performance can be influenced the most by physical activity (Committee on Physical Activity and Physical Education in the School Environment, 2013b). 
The United States Department of Education (DOE) has no overarching laws or policies that mandate a minimum amount of physical education or physical activity in public schools. State governments have full authority over these policy decisions. President George W. Bush’s No Child Left Behind Act (NCLBA) of 2001 mandates annual standardized testing for all students in grades 3-8 in English language arts and mathematics (Whitehouse & Shafer, 2017). Under the NCLBA, state and local educational agency eligibility to receive federal funding is contingent upon improvement in standardized test performance. Low-performing schools are particularly incentivized to achieve progress objectives so they can receive State Academic Achievement Awards (U.S. Department of Education, 2002). Therefore, most state departments of education and local school districts allocated more resources to the tested subjects and fewer resources to physical education, recess, social studies, music, and arts programs (Whitehouse & Shafer, 2017). 
A national survey conducted by the Center on Education Policy (CEP) collected data on elementary school instructional time, separated by subject area, from the 2001-2002 and 2006-2007 school years (McMurrer, 2008). The CEP found that over those five years, 58% of surveyed school districts increased elementary school instructional time for English language arts by an average of 141 minutes per week. Elementary mathematics instructional time increased in 45% of school districts by an average of 89 minutes per week. Simultaneously, 29% of school districts reduced their amounts of physical education or recess. Authors did not state whether the remaining 71% of surveyed schools experienced an increase in physical education or recess time or stayed the same. For districts that had reductions in physical education or recess time, the average decreases in minutes per week were 50 and 40 minutes, respectively (McMurrer, 2008). Lack of uniform implementation of the NCLBA across school districts and states has contributed to the drastic inconsistencies in the existence, rigor, specificity, and enforcement of physical education policy across the U.S. (Whitehouse & Shafer, 2017).
An analysis of public school physical activity legislation among states reveals a wide array of recess recommendations and requirements, physical education recommendations and requirements, and general activity recommendations and requirements. General activity includes both physical education classes and recess, plus any other physical activity opportunities that students have throughout the school day. (Whitehouse & Shafer, 2017) The distinction between physical education and physical activity is important because the quantity of physical education class time may not translate directly to the same quantity of physical activity. Physical education classes often incorporate classroom lessons on topics such as sexual health, health-related career exploration, and drugs and alcohol, for which students are likely to be sedentary. However, physical education classes are an opportune time during the school day for students to be physically active. Thus, the focus of policy that aims to reduce the proportion of overweight and obese children should be on overall quantity and content of physical activity. 
There are 13 states with physical activity requirements, either in terms of recess requirements or general physical activity requirements, as described in Table 3 (Whitehouse & Shafer, 2017). An additional 12 states have policy that recommends or encourages, but not requires, physical activity. For schools in those 12 states, it is the individual school’s choice whether or not to provide physical activity opportunities for students (Whitehouse & Shafer, 2017). 

[bookmark: _Toc40286010]Table 3. Public School Physical Activity and Recess Requirements by State 
	State(s)
	Requirement
	Grade level(s)

	Virginia, Indiana
	Daily recess, no specified minimum time

	Elementary school

	Tennessee
	90 minutes weekly of physical activity (equates to 18 minutes daily) 

	Grades K-8

	Arkansas
	90 minutes weekly of physical activity (equates to 18 minutes daily)

	Grades K-6

	Missouri, Rhode Island, Connecticut

	20 minutes of daily recess
	Elementary school

	Iowa, South Carolina, Texas
	30 minutes daily or 150 minutes weekly of physical activity

	Grades K-5

	Louisiana, North Carolina
	30 minutes daily or 150 minutes weekly of physical activity

	Grades K-8

	Colorado
	600 minutes monthly of physical activity (equates to 30 minutes daily)

	Elementary school


(Whitehouse & Shafer, 2017)Table 3 Continued
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[bookmark: _Toc40286012][bookmark: _Hlk40285269]Figure 1. Maps of the states with recess or general activity requirements in public schools as of 2017 

(Whitehouse & Shafer, 2017)

As of 2017, 39 states have laws that require physical education in public elementary schools. Of those 39, only 19 states specify minimum time allotments of physical education that all students must fulfill (Whitehouse & Shafer, 2017). This indicates discrepancies in quantity of physical education among the remaining 20 states, and among all states in the U.S. Also, more than half of U.S. states have various exemptions and caveats that allow students to forego mandatory physical education. For example, Arizona parents can withdraw their children from any physical education class or activity if they object to the content. Connecticut and Arkansas allow medical exemptions from physical education but offer no concrete details for what qualifies as a valid medical reason (Institute of Medicine, 2013).
[image: ]Absenteeism in physical education class plays a role in the low overall physical activity level of American high school students. The CDC’s National Physical Activity Plan Alliance analyzed Youth Risk Behavior Survey data from 1991-2013 and found that half of all high school students reported no attendance in any type of physical education during that time period. For students who reported attending at least one day of physical education per week, the average number of days per week decreased from 4.64 in 1991 to 3.64 in 1995, and then stabilized at that value through 2013 (Physical Activity Plan Alliance, 2016). When stratified by grade level, the data show the largest decrease in the proportion of ninth grade students who attended at least one day per week of physical activity: from 75.8% in 1991 to 64.3% in 2013. Data from tenth grade students represented a similar, though not significant, trend (Physical Activity Plan Alliance, 2016). These statistics are problematic because only 27% of high school students get the CDC-recommended 60 minutes of physical activity per day (Centers for Disease Control and Prevention, 2019f). Greater attendance and frequency in physical education classes would give high school students more opportunities to achieve 60 minutes of daily physical activity (Centers for Disease Control and Prevention, 2019f). Figure 2 shows that higher grade levels have significantly fewer physical education requirements compared to lower grade levels which also contributes to physical inactivity in high school students. 




[bookmark: _Toc40286013]Figure 2. Percentage of schools with required physical education by grade level 
(Centers for Disease Control and Prevention, 2019f)


Several national organizations such as the CDC, the American Academy of Pediatrics (AAP), the National Association for Sport and Physical Education (NASPE), National Association of Elementary School Principals (NAESP), and National Association of State Boards of Education (NASBE) have published recommendations to influence policy that promotes increased physical activity in schools. 
The AAP is a national organization of over 67,000 board-certified pediatric physicians whose mission is to attain optimal physical, mental, and social health and well-being for all infants, children, adolescents, and young adults (American Academy of Pediatrics, 2020). The AAP advocates for policies that promote physical activity and obesity prevention as methods to reduce chronic disease risk and improve the health of youth. The AAP and CDC suggest 60 minutes of daily physical activity for youth (American Academy of Pediatrics, 2017). To achieve that activity threshold, all of the aforementioned organizations recommend at least 20 to 40 minutes of daily recess for all elementary school students. Furthermore, these organizations agree that students should not be denied recess time as a punitive measure because less recess time leads to fewer opportunities for students to achieve their 60 minutes of activity (American Academy of Pediatrics, 2017). Consequently, the Rhode Island General Assembly passed a law in 2016 that both mandates 20 minutes of daily recess for grades K-6 and prevents teachers and administrators from withholding recess from students as a form of punishment (Whitehouse & Shafer, 2017).
Recess indicates unstructured, but supervised, play. Physical education is curriculum-based and involves more teacher instruction than recess does (Whitehouse & Shafer, 2017). Whitehouse and Shafer have argued that elementary schools should have separate physical education and recess periods that do not replace or overlap each other because both present opportunities for physical activity and are important to a child’s accumulation of physical activity minutes. These physical activity periods break up a largely sedentary school day and are associated with several benefits to student learning: improved concentration, less disruptive behavior, improved motivation and engagement in lessons, and higher grades and test scores (Centers for Disease Control and Prevention, 2019b). 
[bookmark: _Toc40285999]Monitoring and Assessing Physical Activity and Fitness in Schools
As there are no federal laws that require a minimum amount of physical activity in schools, there is no mandatory monitoring system in place to measure students’ physical activity or fitness levels. However, there are evidence-based programs that several states and school districts have adopted to assess students’ health-related fitness. As of 2012, schools and school districts in 14 states, including District of Columbia, report fitness assessment data to their state health department or education agency (Presidential Youth Fitness Program, 2019).
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[bookmark: _Toc40286014]Figure 3. Elementary, middle, and high schools that require or recommend student fitness testing and reporting of results to the state or school district

(Presidential Youth Fitness Program, 2019)


 
The Health and Medicine Division of the National Academies (HMD) provides ample evidence and support for increased physical education and fitness assessments in schools. The HMD, known as the Institute of Medicine before 2016, is a private, non-profit institution that generates reliable research and objective analysis of health problems to assist in policy decisions. The HMD provides multidisciplinary advising to federal agencies, independent organizations, and the U.S. Congress on health and medical topics, including school-based physical education and the important role it plays in combating the childhood obesity epidemic (National Academy of Sciences, 2018).
The book, Fitness Measures and Health Outcomes in Youth, authored by members of the National Academies’ HMD, argues that student fitness testing in schools is essential for tracking fitness levels over time, monitoring chronic disease risk, setting healthy and appropriate fitness goals, and adjusting physical education curricula to meet the dynamic needs of all students (Institute of Medicine, 2012). The authors recommend that schools administer a fitness test battery that includes, at minimum: standing height and weight measurements to calculate BMI (an indicator of body composition), a shuttle run (to measure cardiovascular endurance), handgrip strength test (to measure upper-body musculoskeletal strength), and standing long jump test (to measure lower-body musculoskeletal power and strength). These tests are valid, reliable, practical, and feasible to administer in a school environment, and directly related to one’s physical health (Institute of Medicine, 2012). It is The HMD’s opinion that there is insufficient evidence to link other aerobic and musculoskeletal strength and endurance tests, such as the one-mile or timed run, push-up, modified pull-up, and curl-up tests, to child or adolescent health. Therefore, these tests should be supplemental, not core, components of school-based fitness assessments (Institute of Medicine, 2012). 
The 2016 Shape of the Nation report, published by the Society of Health and Physical Educators (SHAPE), urges schools to abide by five national standards for grades K-12 physical education (Society of Health and Physical Educators, 2016). As a part of schools’ accountability to these standards, SHAPE recommends that schools self-assess their programming using the CDC School Health Index. This index includes items that measure quantity and quality of physical education, activity, and fitness. Specifically, SHAPE suggests the implementation of the Presidential Youth Fitness Program (PYFP) and FITNESSGRAM (Society of Health and Physical Educators, 2016). The PYFP provides physical educators with resources to teach fitness education lessons, communication tools to promote physical activity and fitness assessment, and strategies for how to acknowledge students’ fitness and activity achievements (Presidential Youth Fitness Program, 2019). FITNESSGRAM is a test battery that includes several test protocols across the five components of health-related fitness: aerobic capacity, body composition, flexibility, muscular strength, and muscular endurance. Physical educators can choose the most relevant and appropriate protocols from each of the five components (The Cooper Institute, 2014). This aligns with the Institute of Medicine’s parameters for fitness assessment. The Physical Activity Plan Alliance, The Shape of the Nation report, PYFP, and FITNESSGRAM are all endorsed by the CDC or its affiliates. 

[bookmark: _Toc40286000]Methods
I acquired the majority of obesity and physical activity data and other relevant information from the Centers for Disease Control (CDC). As a part of the U.S. Department of Health and Human Services, the CDC and its subsidiaries (National Centers for Education Statistics and Health Statistics and Healthy People 2020) are valid and reliable sources for national and state-level data and information. Direct links from the CDC Healthy Schools, CDC Overweight & Obesity, and CDC Vital Signs web pages led me to associated organizations and programs that promote school-based physical activity, physical education, and advocate for related policy change. 
After using data from the CDC, DOE, and Department of Health (DOH), and several other governmental agencies and research organizations to demonstrate the issues of childhood obesity, physical inactivity, and inadequate school-based physical education as public health problems, I found more detailed information on Pennsylvania school-age youth from the PDE and DOH websites, the PA School Code, The Robert Wood Johnson Foundation, The Center for Rural Pennsylvania, and the Joint State Government Commission of the General Assembly of Pennsylvania’s report on childhood obesity (Pennsylvania Department of Education, 2019b). These entities were my primary sources of data because most school data reporting and analysis, and education legislation occurs at the state level (U.S. Department of Education, 2020). The Center for Rural Pennsylvania’s and Joint State Government Commission’s reports on childhood obesity describe how weight status and other child health indicators are influenced by demographics and social determinants of health. These reports provided a comprehensive analysis of weight status disparities and identifies sub-groups of Pennsylvania youth who experience disproportionately high rates of overweight and obesity (Advisory Committee on Childhood Obesity, 2014; Gajanan and Fiorentino, 2019). 
I conducted a Google Scholar search with the terms, “physical education”, “childhood obesity”, and “Pennsylvania”, connected with “and” to only capture articles that included all three terms. A second Google Scholar search included the terms, “physical activity”, “wellness policy”, and “Pennsylvania”, connected with “and”. I limited the publication date range for both searches to 2015-2020. While these searches yielded hundreds of articles, the large majority did not pertain to Pennsylvania (the abbreviation “PA” was frequently used by authors to reference “physical activity”, not the state of Pennsylvania). I selected abstracts that focused on school-based, physical education intervention, policy, and evaluation in Pennsylvania. From this review, I identified two specific studies that met my criteria of analyzing and evaluating the implementation of evidence-based amounts of physical education and activity in Pennsylvania schools. Both studies examined school policies that were supported by the Pennsylvania DOH, which satisfied my parameter of using evidence-based practice in physical education and activity in schools.  

[bookmark: _Toc40286001][image: ]Results






[bookmark: _Toc40286015]Figure 4. Changes in obesity prevalence among children aged 2-4 years enrolled in the Special Supplemental Nutrition Program for Women, Infants, and Children (WIC), by WIC state or territory agency in the United States, 2010-2016
 
(CDC, 2019b)




Figure 4 shows that Pennsylvania is one of 41 WIC state or territory agencies that experienced a statistically significant decrease in obesity prevalence in WIC participants, aged 2-4, from 2010 to 2016. Three states reported a significant increase and 12 states and territories reported no significant change in obesity prevalence within this population. Pennsylvania’s degree of change is small within this population (from 12.8% obesity in 2010 to 12.2% in 2016) but it indicates progress (Centers for Disease Control and Prevention, 2019e). However, the Pennsylvania WIC participants’, aged 2-4, obesity rate in 2008 was 11.6%. As of 2016, the obesity rate for this population was 12.2%, still above the 2008 rate (Centers for Disease Control and Prevention, 2013). As a combination statistic, obesity and overweight affect 31.7% of Pennsylvania children and youth compared to 31.2% of children and youth in the U.S. overall (National Physical Activity Plan Alliance, 2018). 
[bookmark: _Toc40286011]Table 4. Obesity rates in Pennsylvania by age group 
	Age group
	Obesity prevalence rate
	Rank among states

	WIC participants ages 2-4
	12.2% (2016)
	39/51

	Children ages 10-17
	13.5% (2019)
	36/51

	High school students
(includes children in the ages 10-17 range who are in high school)
	14.0% (2017)
	14/50

	Adults (ages 20+)
	30.9% (2018)
	25/51


(Robert Wood Johnson Foundation, 2019)
[image: ]







[bookmark: _Toc40286016]Figure 5. The adult obesity rate in Pennsylvania from 1990 to 2018 
(Robert Wood Johnson Foundation, 2019)



Table 4 shows that obesity prevalence in Pennsylvania increases with age. Pennsylvania children ages 2-4 who are enrolled in WIC (The Special Supplemental Nutrition Program for Women, Infants, and Children) are ranked in position 39 out of 51 states for obesity prevalence (Robert Wood Johnson Foundation, 2019). This demonstrates that Pennsylvania children experience less obesity than children in most other states prior to entering traditional schooling at ages four or five. However, the Pennsylvania DOH reports that they failed to achieve both Healthy People (HP) 2020 objectives related to childhood and adolescent obesity. The percent of students with obesity in grades K-6 is 16.4%, while the HP 2020 objective was 15.7% or less by 2020. For students in grades 7-12, 18.9% have obesity and the objective was 16.1% or less by 2020 (Pennsylvania Department of Health, 2020). Figure 5 shows that adult obesity in Pennsylvania has more than doubled, from 13.7% in 1990 to 30.9% in 2018 (Robert Wood Johnson Foundation, 2019). Therefore, childhood overweight and obesity are public health concerns of greater urgency for Pennsylvania compared to much of the U.S due to their dangerous, causal effects on the increasing adult obesity rate. 
Physical inactivity – defined as engaging in an insufficient amount of physical activity – is a major risk factor for overweight and obesity (World Health Organization, 2020). Hence, it is no surprise that Pennsylvania youth and adults experience physical inactivity at high rates. Based on self-reported data from the 2015-2018 Behavioral Risk Factor Surveillance System, 24.8% of adult Pennsylvanians are physically inactive (Centers for Disease Control and Prevention, 2020a). Less than half (42.4%) of Pennsylvania children and youth are physically active on five or more days per week (National Physical Activity Plan Alliance, 2018). According to the 2012 Pennsylvania State Nutrition, Physical Activity, and Obesity profile, 27.7% of youth under age 18 got the CDC-recommended 60 minutes of physical activity on each of the seven days prior to taking the survey (CDC Division of Nutrition, 2012). 
In 2013, the Joint State Government Commission of the General Assembly of Pennsylvania created the Advisory Committee on Childhood Obesity. The Joint State Government Commission is a non-partisan, bicameral agency for research and policy development for the General Assembly of Pennsylvania. The multidisciplinary Advisory Committee’s members include representatives from the Department of Agriculture, Department of Education, Department of Health, a licensed dietitian, a pediatrician, a health and physical education teacher, a school nurse, other child health and nutrition specialists, and leaders of non-profit and community organizations that promote healthy living (Advisory Committee on Childhood Obesity, 2014). The Advisory Committee released a report in 2014 that details the state of childhood overweight and obesity in Pennsylvania, federal and state legislation designed to reduce childhood overweight and obesity, school-based initiatives, and policy recommendations. 
The Advisory Committee found a rural-urban disparity in childhood overweight prevalence in Pennsylvania. Rural school districts in Pennsylvania have higher rates of students that are overweight, and these districts’ proportions of overweight students increase faster than those of urban districts (Advisory Committee on Childhood Obesity, 2014). A study by The Center for Rural Pennsylvania from 2005-2016 found that the average rural and urban school district rates for students in grades K-6 with overweight were 19% and 16%, respectively. The same trend applied to students in grades 7-12: average overweight rates were 21% in rural districts and 17% in urban districts (Gajanan and Fiorentino, 2019). 
This rural-urban obesity disparity is due to two main factors. First, rural areas have more food deserts than urban areas. Food deserts are low-income census tracts where a substantial number or share of residents (a minimum of 500 people or 33% of the tract’s population) has low access to a supermarket or large grocery store. A low-income census tract is a tract with a poverty rate of at least 20% or a tract where the median family income is no greater than 80% of the median family income in that metropolitan area or state (if the tract is not located in a metropolitan area). Low access is defined as being more than one mile from a healthy food outlet in urban areas and more than ten miles from a healthy food outlet in rural areas (Economic Research Service, 2010).  Food deserts have higher percentages of youth who experience economic disadvantage and overweight or obesity compared to non-food deserts (Advisory Committee on Childhood Obesity, 2014). Therefore, low-income families in rural food deserts are more likely to struggle with access to healthful food compared to higher-income or urban-dwelling families. In addition to being financially restricted, these families are also geographically restricted from healthful food outlets due to limited or nonexistent public transportation in rural areas. Second, strict standards and increased emphasis on English language arts and mathematics by the NCLBA redirected school resources away from physical education (Advisory Committee on Childhood Obesity, 2014). Less physical education results in less opportunity for school-based physical activity. The combination of an unhealthy diet and a low level of physical activity increases the likelihood of overweight and obesity (Centers for Disease Control and Prevention, 2019f).
Certain demographic and economic characteristics are strongly correlated with student weight status in Pennsylvania. In urban school districts, the proportion of the population that has not graduated high school has a strong, positive correlation to the proportion of overweight students in that district. Market value per capita and proportion of the population with a bachelor’s degree or higher are also strongly and positively correlated to overweight status in urban districts (Gajanan and Fiorentino, 2019). In rural districts, the proportion of overweight students is strongly and negatively correlated to mean and median gross rent. Rural districts are generally poorer than urban districts. The median household income is $4,800 less, and per capita income $8,100 less, in rural districts than in urban districts (Gajanan and Fiorentino, 2019). However, families in urban districts have higher usage rates than rural families of public assistance programs such as Supplemental Security Income (SSI), cash public assistance benefits, and Supplemental Nutrition Assistance Program (SNAP), especially among districts with the highest proportion of overweight students. This is likely due to the significantly higher number and density of SNAP retailers in urban areas than rural areas (Gajanan and Fiorentino, 2019). 
The Advisory Committee sees schools as, “uniquely situated to combat childhood obesity” because children spend approximately 2,000 hours per year, and consume half of their daily caloric intake, in schools. They cite early childhood and school age interventions as the best opportunities for success in curbing the upward trends in overweight and obesity, and promoting physical activity, in Pennsylvania adults and youth (Advisory Committee on Childhood Obesity, 2014).
[bookmark: _Toc40286002]Public School Physical Education Policy in Pennsylvania
Title 22, Chapter 4, of The Pennsylvania State Board of Education Curriculum Regulations states the health and physical education requirements for Pennsylvania public schools. Current policy is vague. Recess is not required for any grade level. Chapter 4, § 4.21, § 4.22, and § 4.23, require elementary, middle, and high schools to offer planned instruction in the areas of physical education and lifetime physical activities for every student. Lifetime physical activities are types of physical activities such as outdoor recreation, fitness activities, walking, dance, and sports, that promote a healthy lifestyle for people of all ages (Utah Education Network, 2016). Curricula and instruction must be adaptable for students with disabilities. The PA School Code allows the planned instruction to be a separate course during the school day or included within another course or activity. There are no mandatory minimums for time or frequency of physical education or physical activity. In Pennsylvania, 19.6% of public school students attend physical education class five days per week compared to 29.9% in the U.S. overall (National Physical Activity Plan Alliance, 2018). 
As for all other academic disciplines, such as mathematics, science, social studies, and language arts, The PA School Code calls for physical education curricula and instruction to be standards-based. The state allows local districts to choose their own curricula as long as they align with state standards (NASPE, 2010). The Academic Standards for Health, Safety, and Physical Education are divided into five categories: Concepts of Health, Healthful Living, Safety and Injury Prevention, Physical Activity, and Concepts, Principles and Strategies of Movement. Each category contains a series of items that students should know and be able to do upon completion of third, sixth, ninth, and twelfth grade (Pennsylvania Department of Education, 2002). It is at each district’s discretion how much time and instruction is sufficient for students to achieve proficiency in the Academic Standards for Health, Safety, and Physical Education (Commonwealth of Pennsylvania, 2016). Unlike the other academic disciplines, there is no state-mandated physical education assessment to measure students’ knowledge and abilities against the standards. Local school districts must design and implement their own assessment tools. Physical education is also unique in that the state does not require a minimum number of credits for graduation. Local districts may either abide by the minimum physical education requirements detailed in the Curriculum Regulations or create their own additional requirements that surpass state minimums. To qualify for graduation, students must complete all courses and locally established assessments, produce a culminating project, and have passing grades (Pennsylvania Department of Education, 2019b).
Exemptions, waivers, and substitutions for physical education classes are not permitted in Pennsylvania public schools. Students cannot receive physical education credit by participating in other classes or extracurricular activities such as interscholastic sports teams, marching band, or Junior Reserve Officers’ Training Corps (JROTC). Although these endeavors are physical in nature, physical activity is only one component of physical education. Cyber Charter School students are eligible to take online physical education courses for credit as long as the courses meet the state and national standards (NASPE, 2010).
Despite the lack of rigid, state-wide physical education policy in the Pennsylvania School Code, multiple school wellness policies have attempted to address physical activity, childhood obesity, and school nutrition in varying capacities. The 2004 Child Nutrition and WIC Reauthorization Act required all school districts with federally funded meal programs to develop and implement a wellness policy that included physical activity and nutrition programming. The Healthy, Hunger-Free Kids Act of 2010 (HHFKA) articulated the minimum components of a school wellness policy: documented goals for all wellness-related programming, all foods on school grounds be in alignment with USDA nutritional and meal pattern guidelines, one school official be appointed to ensure the school’s compliance to the wellness policy, and opportunities for all stakeholders to participate in reviewing and updating the policy (Advisory Committee on Childhood Obesity, 2014). The Pennsylvania School Board Association (PSBA) created a wellness policy template for local districts to use as a guide to assess their compliance to the HHFKA standards (Pennsylvania Department of Education, 2020). There is no publicly available data that directly links the wellness policy requirements of the Child Nutrition and WIC Reauthorization Act or the HHFKA to increased school-based physical activity or childhood overweight and obesity rates. 
A 2017 evaluation study by Francis et al. adds value to this analysis by conveying the importance of the gap between policy formation and implementation. The Pennsylvania DOH and researchers from Pennsylvania State University evaluated 40 Pennsylvania public schools with high obesity prevalence (>24%) to determine the effect of wellness policy on physical activity implementation (Francis et al., 2017). The analysis found that most schools’ wellness policies either contained no mention of physical activity or contained physical activity items with weak or vague language. The study used a validated self-assessment tool from the Alliance for a Healthier Generation’s Healthy Schools Program (HSP) to reveal that most schools’ physical activity practices are either not in place or remain under development. This is problematic because there was a strong, positive correlation (r = 0.92, P < 0.001) between the existence of explicit policy items and the degree of implementation (Francis et al., 2017). The HSP is a national program, founded by the American Heart Association and the Clinton Foundation, that has helped over 44,500 schools make healthy changes using their tools and resources (Healthy Schools Program, 2020). The authors concluded that most districts had insubstantial physical activity policy which lead to a limited degree of policy implementation and low potential to impact physical activity, overweight, and obesity outcomes in students (Francis et al., 2017). 
In 2006, the Secretaries of Education, Health, and Agriculture created the Interagency Coordinating Council for Child Health, Nutrition, and Physical Education (ICCCHNPE). The Council was charged with creating, revising, and publishing the Pennsylvania Child Wellness Plan. The Council was to advise schools on topics such as nutritional guidelines for food and beverages sold in schools, nutrition and physical education curriculum, local wellness policies, and allocation of any federal funds that may be available to schools. Although the ICCCHNPE appeared to be a step toward improving and streamlining school-based wellness policies throughout the state, it has not published what they intended to be an annual Child Wellness Plan since the 2009-2010 school year. Act 14, §1422.2(a) of Pennsylvania Law directs the Secretary of Education to appoint a chairman for the ICCCHNPE, but there is currently no chairman and the ICCCHNPE has not met in several years (Advisory Committee on Childhood Obesity, 2014).
In 2009, the Pennsylvania DOH developed the Active Schools program. Active Schools requires middle schools to have a minimum of 30 minutes of daily physical education. In a quasi-experimental study, Erfle and Gamble analyzed the effects of the Active Schools program on physical fitness and weight status in a selection of Pennsylvania middle schools during the 2010-2011 academic year (Erfle & Gamble, 2015). The intervention group consisted of students from 30 Active Schools middle schools that required 30 minutes of daily physical education for every student. The control group was students from nine middle schools that did not participate in the Active Schools program but had similar weight status profiles to the schools in the intervention group (Erfle & Gamble, 2015). 
Over the course of the 2009-2010 academic year, the intervention group experienced significant improvements on weight status (measured by BMI) and all three physical fitness assessments: one-mile run, push-ups, and curl-ups, whereas the control group only saw improvements on push-ups and curl-ups. The Active Schools intervention was most impactful for at-risk students (BMI percentile ≥ 85). Multiple linear regression analysis approximated the effects of daily physical education on BMI percentile for at-risk females to be -1.2 kg/m², 95% confidence interval (CI) (-1.9, -0.5), and for at-risk males to be -0.8 kg/m², 95% CI (-1.5, -0.1). The authors concluded that 30 minutes of daily physical education in schools can improve weight status and physical fitness in middle school adolescents, particularly those at risk for obesity. The authors indicated that schools should offer daily physical activity as a means to reduce childhood obesity and encourage the development of active lifestyle habits (Erfle & Gamble, 2015). 
[bookmark: _Toc40286003]Discussion
The fact that physical inactivity is a risk factor for overweight and obesity is well understood and heavily documented in the literature (Centers for Disease Control and Prevention, 2019a). Nevertheless, methods by which youth increase their physical activity, and thus reduce their future risk for obesity and chronic disease, are highly contested. Using public school policy as a mechanism for increasing physical activity in youth has potential to be a highly efficient method to affect change because approximately 90% of students (nearly 50 million) are enrolled in U.S. public schools (National Center for Education Statistics, 2019). There are few, if any, other systems in the United States that reach as many of the nation’s youth or are as well-established and deeply ingrained in American life as the public education system. However, many school districts face financial, administrative, personnel, and time barriers to increasing physical education and activity during the school day (Committee on Physical Activity and Physical Education in the School Environment, 2013a).
Increasing physical activity in youth is an upstream approach to improving the lifelong wellbeing of the next generation of adults. I strongly agree with the Pennsylvania Advisory Committee on Childhood Obesity’s evidence-based opinion: 
“Early childhood and school age interventions provide the best opportunities for success in curbing national and state childhood obesity prevalence, which, in turn, stands the best chance to lower adult obesity rates in the future.” (Advisory Committee on Childhood Obesity, 2014)
The fact that public schools’ federal funding is largely contingent upon standardized test scores creates barriers to increasing school-based physical activity. Schools devote the majority of their time to teaching mathematics and English language arts because the NCLBA requires testing for these core academic disciplines. The pressure to meet or exceed NCLBA requirements causes schools to allocate funding, teacher training, equipment and materials, facilities, and other resources towards the tested subjects and away from physical education (Committee on Physical Activity and Physical Education in the School Environment, 2013a). This is problematic because declines in childhood overweight and obesity rates can lead to a physically and mentally healthier adult population and schools are doing their students a disservice if they don’t take a leading role in this effort (Centers for Disease Control and Prevention, 2019a). 
A portion of the PDE Mission states:
“…every learner has access to a world-class education system that academically prepares children and adults to succeed as productive citizens…by ensuring that technical support, resources, and optimal learning environments are available for all students, whether children or adults.” (Pennsylvania Department of Education, 2019a) 
The greatest motive for reducing childhood obesity is to prevent adult obesity and the onset of weight-related chronic conditions (hypertension, type II diabetes, stroke, heart disease, kidney disease, sleep apnea, asthma, joint and bone damage, and several types of cancer). These conditions are often debilitating and contribute to high medical costs and a lesser quality of life (Centers for Disease Control and Prevention, 2019a). Chronic disease and low quality of life are not conducive to the PDE’s mission of developing productive citizens. Adults with obesity experience premature disability and contribute to workplace absenteeism (missing work due to obesity-related health reasons) and presenteeism (reduced productivity while at work), which in turn, lead to decreased overall productivity (Centers for Disease Control and Prevention, 2019a).  
In addition to the more obvious reduction of chronic disease burden, an increase in physical activity and decrease in childhood obesity can also lead to higher self-esteem, less exposure to bullying, better academic performance, greater future human capital consumption, and improved overall psychological wellbeing (Gajanan and Fiorentino, 2019). The PDE’s mission to cultivate optimal learning environments should refer to environments where children are mentally well, less likely to be bullied, perform better academically, and foster their potential to be high future contributors to the economy. 
Childhood overweight and obesity are of particular concern for Pennsylvania youth. Although Pennsylvania ranks 36 out of the 50 states for obesity in children ages 10-17 – meaning that 35 other states have higher childhood obesity rates – there are certain demographic categories of youth who are experiencing overweight and obesity at increasing rates, or at already disproportionately high rates, in Pennsylvania (Gajanan and Fiorentino, 2019). For example, students in rural school districts have consistently higher rates of overweight and obesity, by an average of three percentage points across all grade levels, compared to students in urban districts. From 1990 to 2016, the number of Pennsylvania students enrolled in rural school districts has increased by ten percent, while the number of students in urban districts has only grown by six percent over the same time period (Gajanan and Fiorentino, 2019). If rural school districts continue to grow faster than urban districts, and rural students continue to experience less food access, worse transportation, and lower household income than their urban counterparts, the rural-urban disparity in overweight and obesity rates is at risk for widening in coming years. 
The obesity rate among all Pennsylvania public high school students has increased by 2% since 2009, from 12% to 14% (Gajanan and Fiorentino, 2019). Figure 6 shows an increase in at-risk and overweight students in grades 7-12, from 35.2% in 2005 to 37.5% in 2016. It is important to note that in Figure 6, Gajanan and Fiorentino classify at-risk students as those who have a BMI between the 85th and 95th percentiles and overweight students as those who have a BMI above the 95th percentile. All other references in this document to weight status category (i.e., normal or healthy weight, overweight, and obese) are in respect to Table 1, where overweight is defined as a BMI between the 85th and 95th percentiles and obese is defined as any BMI beyond the 95th [image: ]percentile. 







[bookmark: _Toc40286017]Figure 6. Average percentage of at-risk and overweight Pennsylvania students, grades 7-12, from 2005-2016 (Gajanan and Fiorentino, 2019)

[bookmark: _Toc40286004]Policy Proposal
The 2016 Shape of the Nation Report offers several policy solutions to improve school-based physical education and thus increase physical activity in the school-aged population. The PDE should adopt the following recommendations from that report: 
1. The PDE shall adopt SHAPE national physical activity standards. 
a. School districts must incorporate, during normal school hours, a minimum of 150 minutes of weekly physical activity in elementary schools and 225 minutes of weekly physical activity in middle and high schools. This minimum requirement should be supplemented with other physical activity opportunities throughout the school day so school-aged children can achieve the nationally recommended 60 minutes of moderate to vigorous activity per day (American Academy of Pediatrics, 2017; American College of Sports Medicine, 2018; Society of Health and Physical Educators, 2016). 
b. Schools may increase their physical activity programming to achieve the required amounts of physical activity, detailed in part 1.a., through a combination of physical education class time, physical activity breaks, and recess periods throughout the school day, with these minimum requirements:
i. All students of all grade levels must have at least one physical activity break in the morning and one in the afternoon, daily, for a minimum of 10 minutes each. 
ii. No period of regularly scheduled school-based physical activity may be withdrawn from a student as a form of punishment. 
c. Necessary funds for part 1.a. must be included in the annual school district budget.   
2. Pennsylvania public schools shall use the FITNESSGRAM® test battery as a comprehensive, standardized method to assess student fitness.  
a. The FITNESSGRAM® test battery is a publicly available assessment tool that evaluates students on a variety of aerobic, muscular strength and endurance, flexibility, and body composition metrics (The Cooper Institute, 2014).
b. Schools may select which components of the FITNESSGRAM® to use based on the capacities and abilities of the students and available equipment. 
3. School districts shall be accountable for the overall quantity, quality, and outcomes of physical education and physical activity programming.
a. School districts submit an annual report to the PDE that documents each school’s physical education and physical activity programming, including average FITNESSGRAM® results by grade level (Society of Health and Physical Educators, 2016).

These policy recommendations align with the Pennsylvania Childhood Obesity Prevention Advisory Committee’s suggestions for physical education and school-based physical activity. I agree with the Advisory Committee’s recommendation for the PDE to classify physical education as a core subject as a means to ensure it receives the same degree of consideration and resources as the current core subjects of English language arts, mathematics, and the sciences. The Advisory Committee also calls for schools to provide physical education for all students, grades K-12, every year. Specifically, elementary and secondary schools should aim to provide physical education for 150 minutes per week and 225 minutes per week, respectively. Daily, schools should make a reasonable effort to give students opportunities to achieve 30 minutes of moderate to vigorous-intensity physical activity (Advisory Committee on Childhood Obesity, 2014). 
The Advisory Committee emphasizes the importance of family involvement and community engagement in physical activity by calling schools to action in the following ways:
· Schools should make efforts to educate parents and guardians about how to encourage healthy habits at home. 
· Schools should use their spheres of influence to initiate and develop partnerships with community organizations that endorse physical activity and wellness for all. 
· Schools should consider input from stakeholders such as families and community leaders when developing and implementing wellness policies, practices, and programs (Advisory Committee on Childhood Obesity, 2014). 
[bookmark: _Toc40286005]Barriers to Physical Activity
Becoming more physically active is likely to have fewer barriers to action compared to other healthy lifestyle habits. For example, healthy eating is less accessible to people who have low incomes, live far from food outlets, and have unreliable transportation (Seguin, Connor, Nelson, LaCroix, & Eldridge, 2014). Smoking cessation, an incredibly beneficial health decision, is also inherently more difficult than participating in more physical activity because it involves breaking a dependency on a highly addictive substance (nicotine). The majority of Americans can engage in aerobic activities such as walking or jogging, bodyweight muscular strength exercises, and range-of-motion exercises to maintain or improve flexibility at any time, any place, and at no cost. 
[image: ]





[bookmark: _Toc40286018]Figure 7. The social ecological model 
(Centers for Disease Control and Prevention, 2019d)


The CDC’s social ecological model provides a framework for identifying and analyzing potential barriers to increasing physical activity. On an individual level, some potential and perceived barriers to physical activity are perceived stigma of using active transportation (biking and walking), inability to afford a fitness facility membership, lack of education on how to incorporate physical activity into daily life, lack of skill, and lack of motivation to act and maintain the behavior change (Centers for Disease Control and Prevention, 2020b; Seguin et al., 2014). This is why it is important for children to receive adequate physical education and plenty of physical activity opportunities, starting from a young age. Health habits are more likely to transition into adulthood when people make them early in life (Centers for Disease Control and Prevention, 2019c). Additionally, physical activity is a health behavior that can be easily modified to account for aging and varying fitness levels (U.S. Department of Health and Human Services, 2018). 
Social support is an interpersonal facilitator to physical activity because it keeps people accountable and emotionally invested in the activity over time (U.S. Department of Health and Human Services, 2018). Therefore, lack of social support can act as a barrier. Community and societal barriers to physical activity mostly involve the built environment. Rural Pennsylvanians were part of the sample group in a 2014 study that found geographic isolation, lack of accessible recreation facilities, unsafe traffic conditions for active transport, and competition with activities that promote sedentary time (watching television, using the computer, reading, etc.) to be their main barriers to physical activity (Seguin et al., 2014). Any interventions, school-based or otherwise, that aim to increase physical activity should attempt to ameliorate as many individual, relational, community, and societal barriers to change as possible.  

[bookmark: _Toc40286006]Conclusion
Physical activity interventions are highly upstream approaches to public health that can positively impact downstream health outcomes such as chronic disease morbidity and mortality and quality of life. Interventions that are imbedded in public school policy are uniquely positioned to reach nearly fifty million children, all of whom are susceptible to adopting sedentary, unhealthy lifestyles that have been modeled by previous generations. It is critical for school-age children to develop a habit of physical activity so they can maintain that habit throughout the lifespan. A more physically active population will also reduce the burden to the nation’s healthcare system and economy. Policymakers and education professionals should consider these public health benefits of increased physical activity when developing public school policy and making decisions regarding the allocation of school resources. 




[bookmark: _Toc8115852][bookmark: _Toc40286007]Bibliography
[bookmark: _ENREF_1]Advisory Committee on Childhood Obesity. (2014). Childhood Obesity: Report of the Advisory Committee on Childhood Obesity. Retrieved from http://jsg.legis.state.pa.us/resources/documents/ftp/publications/2013-371-Obesity%20Report%206-23-14.pdf
[bookmark: _ENREF_2]American Academy of Pediatrics. (2017). Promoting Physical Activity. In Bright Futures: Guidelines for Health Supervision of Infants, Children, and Adolescents (4 ed.): American Academy of Pediatrics.
[bookmark: _ENREF_3]American Academy of Pediatrics. (2020). AAP Facts. Retrieved from https://www.aap.org/en-us/about-the-aap/aap-facts/Pages/AAP-Facts.aspx
[bookmark: _ENREF_4]American College of Sports Medicine. (2018). ACSM’s Guidelines for Exercise Testing and Prescription (D. Riebe Ed. Tenth Edition ed.): Wolters Kluwer.
[bookmark: _ENREF_5]American College of Sports Medicine. (2019). Benefits and Risks Associated With Exercise and Physical Activity and Preparticipation Health Screening. In W. R. Thompson (Ed.), Clinical Exercise Physiology (First ed.): Wolters Kluwer.
[bookmark: _ENREF_6]Carson, V., Hunter, S., Kuzik, N., Wiebe, S., Spence, J. C., Friedman, A., . . . Hinkley, T. (2016). Systematic Review of Physical Activity and Cognitive Development in Early Childhood. Journal of Science and Medicine in Sport, 19(7), 573-578. doi:10.1016/j.jsams.2015.07.011
[bookmark: _ENREF_7]CDC. (2019a). Heart Disease Facts. Heart Disease. Retrieved from https://www.cdc.gov/heartdisease/facts.htm
[bookmark: _ENREF_8]CDC. (2019b). State-Specific Prevalence of Obesity Among Children Aged 2-4 Years Enrolled in the Special Supplemental Nutrition Program for Women, Infants, and Children — United States, 2010-2016. Morbidity and Mortality Weekly Report. Retrieved from https://www.cdc.gov/mmwr/volumes/68/wr/mm6846a3.htm?s_cid=mm6846a3_w
[bookmark: _ENREF_9]CDC Division of Nutrition, P. A., and Obesity,. (2012). Pennsylvania State Nutrition, Physical Activity, and Obesity Profile. Retrieved from https://www.cdc.gov/obesity/stateprograms/fundedstates/pdf/pennsylvania-state-profile.pdf
[bookmark: _ENREF_10]Centers for Disease Control and Prevention. (2013). Progress on Childhood Obesity. Retrieved from https://www.cdc.gov/vitalsigns/childhoodobesity/#infographic
[bookmark: _ENREF_11]Centers for Disease Control and Prevention. (2018a, January 29, 2018). Childhood Obesity Facts. Retrieved from https://www.cdc.gov/healthyschools/obesity/facts.htm
[bookmark: _ENREF_12]Centers for Disease Control and Prevention. (2018b). Defining Childhood Obesity. Overweight & Obesity. Retrieved from https://www.cdc.gov/obesity/childhood/defining.html
[bookmark: _ENREF_13]Centers for Disease Control and Prevention. (2018c). Physical Activity Facts. CDC Healthy Schools. Retrieved from https://www.cdc.gov/healthyschools/physicalactivity/facts.htm
[bookmark: _ENREF_14]Centers for Disease Control and Prevention. (2019a). Adult Obesity Causes & Consequences. Retrieved from https://www.cdc.gov/obesity/adult/causes.html
[bookmark: _ENREF_15]Centers for Disease Control and Prevention. (2019b). Classroom Physical Activity. CDC Healthy Schools. Retrieved from https://www.cdc.gov/healthyschools/physicalactivity/classroom-pa.htm
[bookmark: _ENREF_16]Centers for Disease Control and Prevention. (2019c). Physical Education and Physical Activity. CDC Healthy Schools. Retrieved from https://www.cdc.gov/healthyschools/physicalactivity/index.htm
[bookmark: _ENREF_17]Centers for Disease Control and Prevention. (2019d). The Social-Ecological Model: A Framework for Prevention. Retrieved from https://www.cdc.gov/violenceprevention/overview/social-ecologicalmodel.html
[bookmark: _ENREF_18]Centers for Disease Control and Prevention. (2019e). State-Specific Prevalence of Obesity Among Children Aged 2-4 Years Enrolled in the Special Supplemental Nutrition Program for Women, Infants, and Children — United States, 2010-2016. Morbidity and Mortality Weekly Report. Retrieved from https://www.cdc.gov/mmwr/volumes/68/wr/mm6846a3.htm?s_cid=mm6846a3_w
[bookmark: _ENREF_19]Centers for Disease Control and Prevention. (2019f). Strengthen Physical Education in Schools. Retrieved from https://www.cdc.gov/healthyschools/physicalactivity/pdf/PE_Data_Brief_CDC_Logo_FINAL_191106.pdf
[bookmark: _ENREF_20]Centers for Disease Control and Prevention. (2020a). Adult Physical Inactivity Prevalence Maps by Race/Ethnicity. Physical Activity. Retrieved from https://www.cdc.gov/physicalactivity/data/inactivity-prevalence-maps/index.html
[bookmark: _ENREF_21]Centers for Disease Control and Prevention. (2020b). Overcoming Barriers to Physical Activity. Physical Activity. Retrieved from https://www.cdc.gov/physicalactivity/basics/adding-pa/barriers.html
[bookmark: _ENREF_22]Committee on Physical Activity and Physical Education in the School Environment. (2013a). Approaches to Physical Activity in Schools. In I. Harold W. Kohl & H. D. Cook (Eds.), Educating the Student Body: Taking Physical Activity and Physical Education to School: National Academies Press.
[bookmark: _ENREF_23]Committee on Physical Activity and Physical Education in the School Environment. (2013b). Physical Activity, Fitness, and Physical Education: Effects on Academic Performance. In H. I. Kohl & H. Cook (Eds.), Educating the Student Body: Taking Physical Activity and Physical Education to School: National Academies Press.
[bookmark: _ENREF_24]Commonwealth of Pennsylvania. (2016). Chapter 4. Academic Standards and Assessment. Pennsylvania Code. Retrieved from http://www.pacodeandbulletin.gov/Display/pacode?file=/secure/pacode/data/022/chapter4/chap4toc.html&d=reduce
[bookmark: _ENREF_25]Donnelly, J. E., Hillman, C. H., Castelli, D., Etnier, J., Lee, S., Tomporowski, P., . . . Szabo-Reed, A. N. (2016). Physical Activity, Fitness, Cognitive Function, and Academic Achievement in Children: A Systematic Review. Medicine and Science in Sports and Exercise, 48(6), 1197-1222. doi:10.1249/MSS.0000000000000901
[bookmark: _ENREF_26]Economic Research Service. (2010). Definition of a Food Desert. Retrieved from https://www.ers.usda.gov/webdocs/DataFiles/80591/archived_documentation.pdf?v=41332
[bookmark: _ENREF_27]Erfle, S. E., & Gamble, A. (2015). Effects of Daily Physical Education on Physical Fitness and Weight Status in Middle School Adolescents. Journal of School Health, 85(1), 27-35. Retrieved from https://onlinelibrary.wiley.com/doi/pdf/10.1111/josh.12217
[bookmark: _ENREF_28]Francis, E., Hivner, E., Hoke, A., Ricci, T., Watach, A., & Kraschnewski, J. (2017). Quality of Local School Wellness Policies for Physical Activity and Resultant Implementation in Pennsylvania Schools. Journal of Public Health, 40(3), 591-597. Retrieved from https://academic.oup.com/jpubhealth/article/40/3/591/4259782
[bookmark: _ENREF_29]Gajanan and Fiorentino. (2019). Analysis of Obesity Rates for School Children in Pennsylvania. Retrieved from https://www.rural.palegislature.us/documents/reports/Obesity-Rates-School-Children-2019.pdf
[bookmark: _ENREF_30]Gearan, E. C., & Fox, M. K. (2020). Updated Nutrition Standards Have Significantly Improved the Nutritional Quality of School Lunches and Breakfasts. Journal of the Academy of Nutrition and Dietetics, 120(3), 363-370. doi:10.1016/j.jand.2019.10.022
[bookmark: _ENREF_31]Harvard T.H. Chan School of Public Health. Measuring Obesity. Obesity Prevention Source. Retrieved from https://www.hsph.harvard.edu/obesity-prevention-source/obesity-definition/how-to-measure-body-fatness/
[bookmark: _ENREF_32]Healthy Schools Program. (2020). Schools. Retrieved from https://www.healthiergeneration.org/take-action/schools
[bookmark: _ENREF_33]Institute of Medicine. (2012). Fitness Measures for Schools and Other Educational Settings. In M. O. Russell Pate, Laura Pillsbury, (Ed.), Fitness Measures and Health Outcomes in Youth (pp. 215-234): National Academies Press.
[bookmark: _ENREF_34]Institute of Medicine. (2013). State Legislative Policies on Physical Education and Physical Activity. In Educating the Student Body: Taking Physical Activity and Physical Education to School (pp. 397-408): The National Academies Press.
[bookmark: _ENREF_35]McMurrer, J. (2008). NCLB Year 5: Instructional Time in Elementary Schools: A Closer Look at Changes for Specific Subjects. Retrieved from https://www.cep-dc.org/displayDocument.cfm?DocumentID=309
[bookmark: _ENREF_36]NASPE, A. (2010). State Profiles: Pennsylvania. Retrieved from https://www.shapeamerica.org/advocacy/son/2010/upload/Pennsylvania-profile.pdf
[bookmark: _ENREF_37]National Academy of Sciences. (2018). About Us. Health and Medicine Division. Retrieved from http://www.nationalacademies.org/hmd/About-HMD.aspx
[bookmark: _ENREF_38]National Center for Education Statistics. (2019). CDC Quick Facts. Retrieved from https://nces.ed.gov/ccd/quickfacts.asp
[bookmark: _ENREF_39]National Center for Health Statistics. (2016). Overweight and Obesity. Retrieved from https://www.cdc.gov/nchs/fastats/obesity-overweight.htm
[bookmark: _ENREF_40]National Physical Activity Plan Alliance. (2018). The 2018 United States Report Card on Physical Activity for Children and Youth. Retrieved from http://physicalactivityplan.org/projects/PA/2018/2018%20US%20Report%20Card%20Full%20Version_WEB.PDF?pdf=page-link
[bookmark: _ENREF_41]Pennsylvania Department of Education. (2002). Academic Standards for Health, Safety, and Physical Education. Pennsylvania Department of Education Retrieved from https://www.stateboard.education.pa.gov/Documents/Regulations%20and%20Statements/State%20Academic%20Standards/SandyHealth.pdf
[bookmark: _ENREF_42]Pennsylvania Department of Education. (2019a). Mission and Vision. Retrieved from https://www.education.pa.gov/Pages/Mission.aspx
[bookmark: _ENREF_43]Pennsylvania Department of Education. (2019b). Pennsylvania Health and Physical Education Requirements. Retrieved from http://static.pdesas.org/Content/Documents/HPE%20requirements-current.pdf
[bookmark: _ENREF_44]Pennsylvania Department of Education. (2020). Local School Wellness Policy Information. Retrieved from https://www.education.pa.gov/Teachers%20-%20Administrators/Food-Nutrition/Resources/Pages/Local-Wellness.aspx
[bookmark: _ENREF_45]Pennsylvania Department of Health. (2020). Nutrition and Weight Status. Retrieved from https://www.health.pa.gov/topics/HealthStatistics/HealthyPeople/Documents/current/state/nutrition-and-weight-status.aspx
[bookmark: _ENREF_46]Physical Activity Plan Alliance. (2016). Secular Changes in Physical Education Attendance Among U.S. High School Students: YRBS 1991-2013. Retrieved from https://www.cdc.gov/healthyschools/physicalactivity/pdf/Secular_Trends_PE_508.pdf
[bookmark: _ENREF_47]Presidential Youth Fitness Program. (2019). Monitoring Student Fitness Levels. Retrieved from https://www.cdc.gov/healthyschools/physicalactivity/pdf/2014_09_12_14-249482-Nihiser-CollectingFitnessData-Final-508Web_TAG508_2.pdf
[bookmark: _ENREF_48]Robert Wood Johnson Foundation. (2019). State of Childhood Obesity. Retrieved from https://stateofchildhoodobesity.org/states/pa/
[bookmark: _ENREF_49]Seguin, R., Connor, L., Nelson, M., LaCroix, A., & Eldridge, G. (2014). Understanding Barriers and Facilitators to Healthy Eating and Active Living in Rural Communities. Journal of Nutrition and Metabolism, 2014, 8. doi:10.1155/2014/146502
[bookmark: _ENREF_50]Society of Health and Physical Educators. (2016). Shape of the Nation. Retrieved from https://www.shapeamerica.org/uploads/pdfs/son/Shape-of-the-Nation-2016_web.pdf
[bookmark: _ENREF_51]The Cooper Institute. (2014). FitnessGram. Retrieved from http://www.cooperinstitute.org/fitnessgram/components
[bookmark: _ENREF_52]U.S. Department of Education. (2002). The No Child Left Behind Act of 2001. Retrieved from https://www2.ed.gov/nclb/overview/intro/execsumm.pdf
[bookmark: _ENREF_53]U.S. Department of Education. (2009). State Regulation of Private Schools. Retrieved from https://www2.ed.gov/admins/comm/choice/regprivschl/regprivschl.pdf
[bookmark: _ENREF_54]U.S. Department of Education. (2020). Laws & Guidance. Retrieved from https://www2.ed.gov/policy/landing.jhtml?src=pn
[bookmark: _ENREF_55]U.S. Department of Health and Human Services. (2018). Physical Activity Guidelines for Americans. 2. Retrieved from https://health.gov/paguidelines/second-edition/pdf/Physical_Activity_Guidelines_2nd_edition.pdf
[bookmark: _ENREF_56]USDHHS, & USDA. (2015). Current Eating Patterns in the United States. Dietary Guidelines 2015-2020. Retrieved from https://health.gov/our-work/food-nutrition/2015-2020-dietary-guidelines/guidelines/chapter-2/current-eating-patterns-in-the-united-states/
[bookmark: _ENREF_57]Utah Education Network. (2016). Physical Education - Individualized Lifetime Activities. Utah Core Standards. Retrieved from https://www.uen.org/core/displayPreface.do?courseNumber=7420
[bookmark: _ENREF_58]Whitehouse, E., & Shafer, M. (2017). State Policies on Physical Activity in Schools. Retrieved from http://knowledgecenter.csg.org/kc/content/state-policies-physical-activity-schools
[bookmark: _ENREF_59]World Health Organization. (2020). Physical Inactivity: A Global Public Health Problem. Global Strategy on Diet, Physical Activity and Health. Retrieved from https://www.who.int/dietphysicalactivity/factsheet_inactivity/en/

image1.png
GENERAL ACTIVITY REQUIREMENTS





image2.png
STATE REQUIRED RECESS





image3.png
PHYSICAL EDUCATION REQUIRED IN EACH GRADE
40
30
20 |
10
0

% OF SCHOOLS

K 1 2 3 4 5 6 7 8 9 10 1 12
GRADE LEVEL




image4.png
33% 33% 30%

Elementary Schools Middle Schools High Schools
O Require or recommend O Require or recommend testing . Neither require nor
testing and require schools but do NOT require schools to recommend testing.

to submit test results. submit test results.





image5.gif
Significant increase
I No change
O Significant decrease





image6.png
40%

35%

30%

25%

20%

15%

10%

5%

0%





image7.png
Years At-Risk Overweight Total
2005 17.7 17.6 352
2006 16.3 17.9 342
2007 17.1 18.4 354
2008 16.4 18.6 35.0
2009 17.3 18.6 359
2010 17.6 19.0 36.6
2011 17.3 19.2 36.5
2012 17.1 19.2 36.3
2013 16.2 19.9 36.1
2014 16.4 19.7 36.0
2015 16.3 20.1 36.4
2016 17.0 20.5 375

Average

16.9

19.0

359

% At Risk & Overweight Students (Grades 7-12)

21%

19%

17%

15%

13%

11%

9%

7%

5%
2004

% of At-Risk & Overweight Students, Grades 7-12, 2005 - 2016

Overweight

2006 2008 2010 2012 2014 2016

Years

2018





image8.jpg
Societal  Community - (‘Relabonship:

Figur 12 The SociaEcogical Nk A Fameveek forPrevtan




