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ASSOCIATION BETWEEN STATE AVERAGE OBESITY RATES ANDHE CREATION
OF SCHOOL NUTRITION POLICIES
BY
Shelby Legel
ABSTRACT
Recent media and popular culture scrutinize aredrgdt to address rising obesity rates in
America. This study aims to determine the assamidtetween state average obesity rates and
the creation of school nutrition policies. Thisdgtulevelops two measures of strictness in school
nutrition policies: offerings and environment. Tagh the use of linear regression of policy
strictness on obesity rates and control variallesiding state politics and state student
demographics, results conclude that state obestieg lare associated with the strictness of school

policies related to food environment.
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CHAPTER 1

INTRODUCTION

School lunches have become an increasingly popybé in the media and in legislation
in recent years. A main reason for this interestcinool lunches is the high rate of obesity in
American youth (Ogden et al 2012). School lunchgped are a viable option for combatting the
epidemic of child and adolescent obesity. Somestatay even be using their policies as a
means to control their higher levels of obesityis@tudy contributes to a growing body of
literature on the topic of school health (ex CD®G90'Toole et al 2007, Taber et al 2012).
More people are growing concerned with the stateeafth among the nation’s children and
adolescents. Even the White House is taking amastén the health of American youth through
Michelle Obama’s 2010 “Let’'s Move” campaign. Thancern has led to growing interest in the
subjects of physical activity, comprehensive schsalth, and school food environments. This
type of research is of particular importance beeatshild and adolescent health is not
improved, the state of health in the nation’s alwlill also continue to decline.

Existing studies address the relationship of apesid school lunch policies in a few
ways. There are studies on the impact of the fédermol lunch policy, using national level data
(Brescaoll et al 2008, Greves and Rivara 2006, Leygind Sneed 2009, Taber et al 2012). These
studies are now being updated because of the regerttaul to the federal policies. Greves and
Rivara (2006) concluded that no states fully adsimx®r issue discussed on the national level,
while Taber et al (2012) showed that states withngfer policies in one area of school health
had stronger policies across the board than statesveaker policies. These results show that,
while some states are working toward better stubealth through policy, there is are many

improvements to be made.



Policy research is not a new subject area, withynstundies devoted to finding the
influences and issues related to policy makingiemgementation (Brown et al 2004,
Gustafsson 2002, MacLellan et al 2009, MacLellaal @010, McKenna 2003, McKenna 2010,
McLaughlin 1987, Schmid et al 1995, Walton et al@0 MacLellan et al (2010), MacLellan et
al (2009) and Walton et al (2010) identified sorhéhe main barriers to implementation as
inadequate communication, limited resources, amdesit food preferences, as well as variance
betwen socioeconomic environments. These sameestatiio identified facilitating factors as
community support and the support of individualrapemakers, such as school principals
(MacLellan et al 2010, MacLellan et al 2009). Idsirig the key challengers and proponents to
a given policy is critical in making it a success.

There are also national level studies on the quafitliets among American youth (Cole
and Fox 2008, Jaime and Lock 2009, Crepinsek 20@9, Lissau and Poulsen 2005, O'Toole et
al 2007, Wojcicki and Heyman 2006). These stucaege from looking at the effects of race or
income on diet quality to the effects of schooldamarticipation on diet quality. Wojcicki and
Heyman (2006) found that, when a healthy menu wagged, student participation in the
school lunch program increased. Crepinsek et &qpand O'Toole et al (2007) both identified
total fat, saturated fat, and sodium levels asvaming issue in school lunches, while Crepinsek
et al (2009) also emphasized increasing fiber afi@@e et al (2007) focused on the problem of
added sugar in foods.

Obesity research is also quite prevalent, partitufasearch on the way policy affects
obesity (Foster et al 2008, Frieden et al 2010sKet al 2011, Levi et al 2009, Levi et al 2011,
McKinnon et al 2009, Montoya 2010, Nanney et al®@@®helan et al 2010, Riis et al 2012,

Schwartz and Puhl 2002, Sharp et al 2011) or omvtheobesity rates can affect the creation and



implementation of a variety of policies (Cullena#2008, Dietz and Gortmaker 2001,
Finkelstein et al 2008, Masse et al 2007, PeteasoihFox 2007, Pomeranz and Gostin 2009,
Probart et al 2007, Story 1999, Story 2009, Stogl 006). Some emphasize the importance of
multicomponent policies and policy research (Fosted 2008, MicKinnon et al 2009). Frieden
et al (2010) found that policies that make the cbaf healthier diet and activity options easier
is inherently better than other policy changesJevbther studies noted that states are currently
most focused on food policies than physical agtigit other health concerns (Nanney et al
2010). Riis et al (2012) and Cullen et al (2008hfound results that support the hypothesis of
this research. After adjusting for other factolated to obesity, Riis et al (2012) found that
states with higher obesity levels have greateremgntation of school lunch policies.

This study proposes that the strictness of stdted lunch policies are a means of
combatting the obesity epidemic. Children and ast®ats spend a large part of their waking
hours in school, making it an environment of giegiact on their lives. The food they are
served and the environment in which they consumasne school plays a large role in child
and adolescent health. This study examines theaeship between child and adolescent
statewide obesity rates and state school luncleipslil hypothesize that states with higher rates
of obesity will have stricter school lunch polici&s a way to combat their greater obesity

problem.



CHAPTER 2

LITERATURE REVIEW

Consequences of Obesity

Obese individuals are at risk for over 20 majoedses (diabetes, congestive heart
failure, heart enlargement and other heart disdagle,blood pressure and cholesterol, stroke,
sleep apnea, indigestion and heartburn, polycgstatian syndrome, pulmonary embolism,
osteoarthritis, fatty liver, erectile dysfunctioenal failure, lymph edema, incontinence,
depression, cellulitis, gallbladder disease, goetnia, and some types of cancer), and medical
and economic costs of obesity have skyrocketedaant years. Story (1999) showed that child
obesity, aside from its many health risks, canrieet to adult obesity. In 2009, Story’s research
showed how critical obesity prevention in childhasdecause of the formation of habits that
persist into adulthood. The Centers for Disease@band Prevention estimate that over
110,000 Americans are killed by obesity-relatedetis each year; more than 150 billion dollars
are spent each year on obesity-related health aadg;the cost of obesity in lost productivity for
United States employers is 73 billion dollars ariyu&evi, Segal, St. Laurent, Kohn 2011).
Mehta and Chang (2011) show that, while life expiecy has increased due to medical
advances, more people are living with disabilitedated to obesity, especially later in life, such
that quality-of-life adjusted life expectancy islueed by obesity. Myrskyla and Chang’s 2009
research shows that even weight loss can be damgyehwough “yo-yo” dieting and constant
weight fluctuation that can be a greater risk ttr@noverweight epidemic. The staggering costs
of obesity to the individual’s physical and meritahlth as well as the costs for the community
and country as a whole give researchers and palakers reason to search for the root causes

and their solutions.



Measuring Obesity
Obesity is measured by Body Mass Index (BMI), teatalculated using the ratio of a
person’s weight and height:

weight (in lbs.)

X 703 = BMI
height (in inches)?

Figure 1. BMI Equation
The resulting calculation is compared to othervitiials’ calculated BMI, thus creating a scale.
BMI can be harder to calculate and much less ate@wa children and adolescents because of
the great variance in growth periods. The CDC dsfioverweight for children as those children
who fall in the 85' to 95" BMI percentile according to their age (CDC 20Xbese children are
those equal to or above the"9BMI percentile for their age (CDC 2012).

Factors Associated with Obesity

Chang, Hilier and Mehta (2009) found that racigregation affected the social,
economic, and health of the segregated minoritgaBse minorities tend to live in more
disparate areas, their concern for personal safasyfound to be a barrier to physical activity as
well as a cause of chronic stress (Chang, Hilied, lehta 2009). This barrier and stressor can
lead to a greater presence of obesity in the niynpapulation..

Income also has a large impact on a person’shiet to be obese (Frieden et al
2010)(Story 2009). Levi et al (2011) discuss thdi&ec Nutrition Surveillance Survey, which
shows that, while 12.4 percent of all U.S. childeee obese, 14.7 percent of children ages 2-5 in
low income families are obese. This differencebety rates for low-income individuals has
been largely contributed to the higher cost of théad foods. Many American youth are not
eating the recommended servings of nutritious foods$ead opting for the cheaper or faster
alternatives. The Obesity Toolkit showed that d2yl percent of children eat five or more
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servings of fruits or vegetables daily. Even wofde? percent consume the recommended three
or more servings of dairy (CDC 2012). The ObesibplKit (CDC 2012) study also found that
children are now drinking more soft drinks thanrewefore, also contributing to the decline of
youth health. Children and adolescents consumestlhadf of their daily calories, 19 to 50
percent of food, during the average school day,ingathe school an important place to begin
searching for a solution to the childhood and astmat obesity epidemic (Kaphingst and French
2006) (CDC 2012).

James Coleman’s Theory

James Coleman created theoretical links betweenonsacial structures and individual
actions. He proposed that individual problems sthtwal investigated at the macro level to
identify how the structure influences individuatians. This link is apparent in many of his
works, including those on education. Coleman agjugisachievement in schools can be closely
related to family background (Coleman 1987:35),dfnength of the community (Coleman
1991:5), and the social capital and strength @iti@hships among parents in the community
(Coleman 1991:5). The success of the individuatnsngly tied to the strength of the groups in
which they are involved.

Coleman (1987) identifies two types of actors inisty, the natural person and the
corporate actor. A corporate actor can be identifie any organization or government in a
society, such as the school. Coleman (1987) nexttifies four types of actions: one person
toward another, one person toward a corporate ,amercorporate actor toward a person, or one
corporate actor toward another corporate actor.actiens of corporate actors create policy.
While all types of actions are important to sotial, it is the actions of corporate actors that ca

create the greatest change.



Important smaller scale corporate actors are thilyaand the school. Coleman (1987)
states that the family’s role in mainstream sockety been reduced and largely replaced by the
schools. The home no longer serves as the pringigliare institution or domain of
socialization, both roles have been assumed bgdheation system. Relatedly, schools tend to
be personalized to the communities they servehesrmust adjust to fill in for the gaps made by
weaker family lives (Coleman 1987).

Aside from his theories on education, Coleman giges reason to study policy.
Coleman call policy research a “guide to actiondl@nan 1987). This is of incredible
importance to education because, as Coleman pmitschools are created by policies
(Coleman 1987). Coleman notes in how work “Socladry, Social Research, and a Theory of
Action,” that social research has shifted fromgbeial system to accounting for individual
behavior. Sociological studies are of great impu¢anow because of the policies that affect
schools are their participants.

Why Schools?

Lissau and Poulsen (2005) identified six levelpediatric obesity prevention: family,
school, health professionals, government, indusing, media. This study will focus on the
school as the main level of pediatric obesity pneiom. Masse et al (2007) show how successes
in other areas of public health policy are indieatnf success for school health policy
development. Foster et al (2008) found that muttiponent school based policies are more
effective than multiple separate policies.

Over 95 percent of children attend school an awetdd 80 days each year for six or
more hours each day from ages 5-17 (Probart. McBlbn#eirich, Birkenshaw and Fekete

2007) (Peterson and Fox 2007). Of this large ponibthe youth population, over 90 percent eat



lunch in school (Levi, Segal, St. Laurent and K@i 1). Peterson and Fox (2007) found that on
an average day in 2005, 29.6 million children aliengh provided by the school. Taylor et al
(2011) found that, given repeated opportunitiegdsting and consuming healthier foods,
children make healthier choices. Given the greatlyer of youth that are affected by schools
and the lunches they provide, this is an esseatés of study.

Peterson and Fox (2007) demonstrate how policyeandonmental changes are most
effective at the population level. In institutingasige on the community, or school-wide, level a
greater improvement in behaviors is seen than valdenessing individual behavior patterns
(Peterson and Fox 2007). There are five categofisshool policies: food or beverage contracts,
portion size, timing, environment, and qualificatsoof food service staff (CDC 2012). A
multicomponent and comprehensive policy would asisliadl of these topics as well as include a
plan for implementation and evaluation.

National School Lunch Program

The National School Lunch Program recently raisgedtandards for the first time in over
fifteen years, leading to major overhauls in scHonthes and state level policies. In the coming
years, the changes due to the heightened stangdrtiecome an important addition to this
body of literature. Nanney et al (2010) found tstates with a higher prevalence of youth
obesity have more comprehensive school based glpesitention policies. These policies were
also found to have a particular focus on food serand nutrition. In their 2010 report, Nanney
et al show that, since youth overweight and obeg#y first tracked in 1991, the obesity rate
increased in every state. Levi et al (2011) repiat nearly one-third of children and teens are

currently overweight or obese.



The National School Lunch Program is run by théééhStates Department of
Agriculture. There were four revolutions in the iatl School Lunch Program identified by
Story (2009) that exemplify Coleman'’s theory of thereasing role of schools: the laté"19
century need to provide meals to poor children pesage of the National School Lunch Act in
1946, the creation of the School Breakfast Progaaththe passage of the Child Nutrition Act in
1966, and the application of the Dietary Guidelif@sAmericans in the mid 1990s. At its’
inception the goal was to provide one third of diady recommended dietary allowances as a
way to provide for undernourished youth in Amer(Gordon, McKinney, Condon and Wilson
2009). Most recently, the NetScan (2006) reportnghioeightened activity in 2006 due to the
Child Nutrition and WIC Reauthorization Act of 2004 2010, the Healthy, Hunger-Free Kids
Act implemented the first overhaul of nutritionstiards for school lunches in over fifteen years.

The final ruling makes the following changes igasls to the content of school meals,
which will be described in further detail:

1. Increases the amount and variety of fruits, vedesaland whole grains;
2. Sets minimum and maximum levels of calories; and
3. Increases the focus on reducing the amounts ofsgatlifat and sodium provided in

school meals (NSLP 4110).

The rule also addresses the concerns mentioned folmolwaste, food environment, and
adequate time period for lunch, as well as disogsgie content of the School Breakfast

Program and guidelines for other childcare requaets. There are ten main facets that will be

directly related to this study.

Planning lunches using age/grade groups
In the final ruling of the new National School LimErogram, menus must be planned
according to the age/grade groups of K-5, 6-8,%4@. “The age/grade groups reflect

predominant school grade configurations and arsistent with the IOM’s Dietary Reference
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Intake (DRI) groupings” (NSLP 4090). In these brdakns, children of similar ages are fed
meals that are appropriate to their specific notréal needs

Fruits as a separate food component

Prior to recent changes, fruits and vegetables weeecomponent of the nutritional
demarcations in the guidelines. This ruling essdias fruits and vegetables as separate entities,
however, “this rule also gives schools the optmoffer vegetables in place of all or part of the
required fruit component for menu flexibility and a potential cost control measure” (NSLP
4091). There are stipulations for what constitatésiit component, such as “although 100
percent juice can be offered, no more than halfiefper-meal fruit component may be juice. . . .
Schools should offer fresh fruit whenever possilidSLP 4091).

Vegetables as a separate food component

Much like the ruling on fruits as a separate foothponent, this rule establishes
vegetables as separate from fruits, and “allowsa@sho use fresh, frozen, and canned products
to meet the vegetable requirement” (NSLP 4093).dvimecifically to vegetables, this section of
the rule created subgroups of vegetables, as detiméhe 2010 Dietary Guidelines. Categories
of dark green, red/orange, beans and peas (legust@hy, and other are required to be served
“over the course of the week at minimum requiredmdities as part of the lunch menus” (NSLP
4092).

Daily servings of grains

Children are not at risk of not consuming enoughirgr in the way they lack fruits and
vegetables, however, most of the grains in theitsdare highly processed. This portion of the
rule “establishes a minimum whole grain-rich regment in the NSLP and SBP to help children

increase their intake of whole grains and bensditnfthe important nutrients they provide”
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(NSLP 4093). The requirement of a “whole grain-ricbd” is to “contain at least 51 percent
whole grains and the remaining grain content ofpteeluct must be enriched” (NSLP 4093).

Meats and meat alternates

In this ruling, “schools must offer at least a manim amount of meat/meat alternate
daily (2 oz eq. for students in grades 9-12, and &q. for younger students), and provide a
weekly required amount for each age/grade grouBLiN4094). The supply of many essential
vitamins and minerals in meats and meats alteresis/ critical. This offering supplies B
vitamins, vitamin E, iron, zinc, and magnesiumddi&ion to the protein of a meat or meat
substitute (NSLP 4094).

Milk requirements

There has been much debate over milk in schoolscplarly regarding fat content and
flavoring. The new rule “allows flavor in fat-freeilk only, and fat-free and low-fat choices
only. . . Flavored low-fat (1 percent or 1/2 petgenilk is not allowed in the NSLP” (NSLP
4095).

Caloric intake guidelines

This is one of the most critical and controveraspects of the new ruling. “USDA
acknowledges the school meal programs provide r@ioatsafety net for food-insecure children
and agrees with commentators that meals must saplgiguate calories for growth and
development” (NSLP 4096). The rule defines a minmmand maximum calorie level for each
age/grade grouping. The average level must bean¢thé school week, so there is some

flexibility to allow for a wider array of choicea menu.
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Total fat and calories from saturated fats

This is one of few requirements that was not chdrigan the previous ruling. “Schools
must continue to limit saturated fat in the schoekls to help reduce childhood obesity and
children’s risk of cardiovascular disease latdifat (NSLP 4096). There is no total fat standard.
This is the least defined of all the new requiretaen

Maximum sodium levels

Sodium levels have long been an issue in the Nalti®ohool Lunch Program as well as
American diets more generally. The new ruling “regsi schools to make a gradual reduction in
the sodium content of the meals” (NSLP 4097). Tddrction is “gradual” because of the current
massively high amount of sodium in much of the prags menu options.

Offer vs. serve

This allows students some freedom in their schaath menus. The ruling “requires that
the reimbursable lunch selected by the studentdad a fruit or a vegetable beginning SY 2012-
2013” (NSLP 4099). Students are able to opt osoofie of the choices offered by the school.
Students are able to choose from whatever the sofffecs, but must make some selection.

Other important aspects of a school lunch policjude monitoring the qualifications of
individuals that manage the service (O'Toole, Asder Miller and Guthre 2007), adequate time
to eat, and competitive food policies. O'Toole le2®07) found that over 20 percent of schools
do not give students at least 20 minutes to eahluand a quarter of schools serve lunches
before 11 am. Masse et al (2007) determined tingtheof meal time is positively associated
with an improvement in nutrient intake. Competitfeeds are a popular topic for the media and

general population, but the federal law only linsitsne competitive food sales. While all three
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of these aspects of school lunch are acknowledg#ukifederal policy, they are not well
defined.

The National School Lunch Program is voluntarydtates, which must enter into a
written agreement with the United States Departroéigriculture in order to enroll. If a
school, district, or state is participating in ffregram, they must meet all minimum
requirements of the federal regulation in ordereieive the cash subsidies and donated
commodities that are benefits of the program. Statsmake participation in the program
mandatory for public schools. Federal law deferhéodiscretion of state and local governments
for issues of implementation. The standards writtetme federal law may take primacy over the
state or local legislation, but when federal judgine absent it is the duty of the state to provide
guidance.

State Regulations

Story, Kaphingst and French (2006) found federalithon regulations to be inadequate
for instilling better health in the youth populatidNanney et al (2010) found that multiple
policies over a broad range can be more effechima & single all-encompassing policy as exists
at the federal level. Levi, Segal, St. Laurent Kotin (2011) found that 20 states have policies
stricter than the federal regulations. Many of ¢éheicter standards relate to competitive foods,
as 35 states have set a nutritional standard asth®s limit the sale of competitive foods more
strictly than the federal level (Levi et al 201This emphasis at the state level on competitive
foods is likely due to the weak federal policy (Mast al 2007). Finkelstein, Hill and Whitaker
(2008) found that in the years between 2003 an® 20er 200 pieces of legislation were

introduced in the states related to nutrition séadd and competitive foods in schools. Peterson
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and Fox (2007) found that of the legislation pragabs 2005 to limit competitive foods, 13
percent of policies were passed.

The state plays a clear role in the enactmentiraptementation of school health
guidelines, but the local level is also importdrtere is a great level of control at the local leve
which can be more strict (Masse et al 2007) andh@power as a school district to decide
which state policies are implemented (Levi, Se§all aurent and Kohn 2011). Local factors
such as size, intraorganizational relations, commeitt, capacity, and institutional complexity
are important in local response to state policyl(8aghlin 1987). Communities and schools
need the support of the state and state legisladonsplement the higher nutrition standards that
are being imposed.

The hypothesis for this study is that states Wig/her rates of child and adolescent
obesity will have more strict school nutrition mdis than states with lower obesity rates.

Issues and Contributions

Guidelines for implementation, enforcement, anal@ation are critical to create
successful changes in health in the student papal@¥icKenna 2003). Masse et al found that a
measure of implementation does not currently eristost areas (2007). The policies that
currently exist are weak, and the quality of statd local policies is greatly varied (The Council
of State Governments 2007). MacLellan et al (20@9ate the argument that policy permitted
foods are more expensive than current goods, atdthdent demand declines with healthier
options. MacLellan et al (2009) also provide tharderargument to this point, showing that, by
enacting such policies a more supportive envirornsetreated for a healthier community.
Current policies lack the support and evaluatiorcimeisms needed to become truly successful

in changing the state of American youths’ health.
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There are many factors that may contribute to ibpgsolicy creation, and other
variables in this study. Obesity is influenced &ygoy race, gender, and socioeconomic status.
Socioeconomic status is affected by education. lcom@me minorities are more likely to be
obese than the majority race and individuals ohérgocioeconomic status. Téiate student
demographicontrol variable group attempts to account foséheonfounding factors. The
creation of policy is often largely due to politiedfiliation and state funding. Thretate politics
control variable accounts for these factors and dféect on policy creation. Democratic states
are more likely to implement policies that aide lihv@er income bracket than their Republican
counterparts.

Historically, the treatment and research of obdsity focused on individual behavior
(Schwartz and Puhl 2002). Schwartz and Puhl (28B8)v the challenges that parents and
families face in combatting their children’s obgsdealing with the media, decreasing
nutritional value in foods, and stigmatization loé toverweight and obese. The focus is slowly
shifting from the individual to the environment, it is the idea of this research. Riis et al
(2012) and Nanney et al (2010) found positive assioas between nutrition policies and
obesity rates. Even having adjusted for other dmunting factors, Riis et al (2012) find that
higher odds of obesity exist in states with stristehool nutrition policies. This shows that states
may be responding to increased obesity rates wailed nutrition policies (Riis, Grason,
Strobino, Ahmed, Minkovitz 2012). The study at hdmaks to further prove this hypothesis
through the use of different tools of data and ysial Different policy databases were used as
well as a completely new method of classificatidhis study hypothesizes that states with

higher average rates of obesity will have moressthool nutrition policies. This study will
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contribute more support and a new perspective emssue of state obesity rates and school

nutrition policies to the expanding body of litena.
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CHAPTER 3
DATA AND METHODS
Policy

To find the state school nutrition policies, twatabases were used. Both the School
Nutrition Association and the National AssociatmfrState Boards of Education maintain
updated databases of state school policies. I8theol Nutrition Association (SNA) database,
the following filters were used to search: competifoods, comprehensive school health, school
lunch, nutrition guidelines, food distribution, ameal mandates. In the National Association of
State Boards of Education (NASBE) database thersilbf health promoting environment-school
meals program, health promoting environment-scfamd environment, and
coordination/implementation-school health prograrardinators were used. The resulting lists
of school policies were available for download fridmase sites directly or from the state’s
government website. Policies related to farm tamstprograms were eliminated, as they do no
directly relate to the meal content or food envinamt.

A scale was created to quantify the policies falgsis. The scale evaluated each state’s
policies on nineteen selected criteria, based emtitional School Lunch Program guidelines.
The individual criteria were separated into two meategoriesfood-type(fruits, vegetables,
grains, meat/meat substitutes, milk, calories,rated/trans fats, sodium, and fried foods) and
food environmenfoffer vs. serve, vending machines, food as rewtare of lunch, time to eat,
tracking, advisory committees, timelines, enrolllamd age breakdown). Each individual
aspect of the policy was given a score betweerd®an

0O=does not have a policy in this area

1=has a policy that states a standard less 8tdaatthe federal regulation

2=imposes the standard outlined in the federallegign

3=has a policy that states a standard more #tact the federal regulation
4=has a policy that far exceeds the federal réigula

17



The scores of the individual criteria in each catggvere totaled to give each state overall
scores fofood-type(range, mean, standard deviatiangfood environmenfrange, mean,
standard deviation) policies. These scores serséldeastudy’s dependent variables, and
distributions can be found in the appendix.
Obesity Rate

The obesity rate measure was taken from the Nati©anference of State Legislatures.
This institution collected data on state obesitgsan 2003, 2005, and 2007 from the Childhood
Obesity Action Network, The National Survey of Ginén’s Health, and the U.S. Department of
Health and Human Services. These percentages séabddren were averaged to create the
average obesity rateariable. By creating a variable of historical mages of percent of obese
children, the effect of obesity rate on policy implentation can be seen more clearly than in
only choosing one year’s data. Obesity for childsedefined as a body mass index at or above
the 95" percentile, according to the CDC.

State Politics

These political control variables were found tiglod'he Henry J. Kaiser Family
Foundation “statehealthfacts.org” website. The ttation keeps a record of the political
affiliation of important figures in state politicEhepolitical affiliation measure used in this
study was the majority party (determined affiliafi@f the State House and State Senate in 2012.
States were given a score between 0 and 2. A s€@rendicates that both the House and Senate
are identified Republican. A score of 1 shows & spth either the State House or State Senate
being Republican and the other being Democrat.okesof 2 was assigned to states where both
the House and Senate were identified Democragc.capita spendingvas used as another

control for the liberal nature of each state. A enlileral state would likely spend more money
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per capita than a conservative state, as tradltjotiee Democratic party provides more support
for programs to aide the lower class.
State Student Demographics

The Food Research and Action Center (FRAC) condarcannual survey titled “State of
the States” which profiles food and nutrition praaus through the United States. The report
compiles data from both national and state levéitan programs to show the reach of hunger
and food insecurity. The data used in this studge®from the 2011 report, which was most
recently updated in March 2012. This data formedvdriables ofree and reduced price
participationandpercent over 25 with a high schabiploma.

The racial demographic variablespErcent BlackandpercentHispanic or Latinocome
from the most recent Census data. The data waktedrbg the Census bureau from averages
found in Population Estimates, American Communiipw®y, Census of Population and
Housing, and other national surveys. The most te€ensus was conducted in 2010 and counts
every resident in the United States.

Methods

The dependent, independent, and control variatéee imported into SPSS version 20.
All tests were run in this data software. Firstrdated scatterplots of each dependent variable (Y
axis) and the average state obesity rate (X aRig)ss-tabulation tables were made for each
policy group (food-type, food environment).

Four ordinary linear regression models were ptediéor each policy group. Model 1
included the policy group as the dependent variabtethe average obesity rate as the
independent variable. Model 2 also included theétipal control variables of political affiliation

and per capita spending. Model 3 included the iaddpnt and dependent variables, as well as
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the demographic control variables of free and reduarice participation, education (percent
over 25 with a high school diploma), percent blaaok] percent Hispanic or Latino. The fourth

model included all variables and controls.
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CHAPTER 4

RESULTS

This research hypothesized that states with higherages rates of obesity would h:
stricter foodtype and food environment school lunch policiestsiates lower obesity rates &
solution to their youth and adolescent obesity. faigure : is a scatterplot of both polic
categories (foodype and food environment) against the averageitylrase variable. Thi:
figure shows that there is greater variation indf@eavironment policy than in the fo-type
policy category. Foodype policiesended to fall into two main categories: no policya
median policy score of 18. The median score reflagbolicy that is equivalent to the stand:

set by the National School Lunch Policy guideli
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Figure 2. Scatterplot of Policies against sity Averages
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Table 1. Linear Regression of State Implementatidfood-Type Policies in Schools on State-
Level Obesity, State Politics, and State Studemh@gaphic Variables

Mode 1 Model 2 Model 3 Model 4
Average Obesity Rates 0.375 0.278 0.724 0.586
(0.342) (0.337) (0.549) (0.583)
State Politics
Political Affiliation 1.253 0.437
(1.377) (1.453)
Per Capita Spending -1.252 -0.670
(0.556) (0.602)
State Student Demographics
Free and Reduced Price
Participation 0.286 # 0.257
(0.172) (0.179)
Percent over 25 with a High
School Diploma -0.286 -0.214
(0.428) (0.446)
Percent Black -0.372 * -0.321
(0.126) (0.137)
Percent Hispanic or Latino -0.120 -0.127
(-0.128) (0.184)
Intercept 4.384 13.514 0.177 -1.131
(8.595) (9.412) (11.853) (13.182)
r squared 0.025 0.123 0.228 0.249
F statistic 1.207 2.100 2.596 1.937
*p<.05
#p<.10
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| report results from the models estimating stessof policies regarding food-type in
Table 1. Model 1 examines the relationship betwherstrictness of existing state food-type
policies and average state obesity rates. For engypercent increase in the state obesity rate,
there is an estimated .375 point increase in fgpé-policy strictness, though we are not
confident that this relationship is significantlyfdrent than zero. According to the r-square, 2.5
percent of the variation in state food-type pobtsrctness is accounted for in this model.

To begin assessing the relationship accountingh®control variables, model 2 includes
thestate politicsvariables. For every one percent increase in geepaesity rates, there is an
estimated .278 point increase in food-type policicthess. Political affiliation estimates an
estimated 1.253 point increase in food-type pddicictness for every one point increase in
affiliation. For every $1,000 increase in per cagipending, a 1.252 point decrease in food-type
policy strictness is seen. We can be confidenttti@per capita spending estimate does not
include zero (p<.05). This model accounts for J&B&ent of the variation in food-type policy
strictness.

In model 3 state student demographrariables are used as controls in place of state
politics. In this model, for every one percent gase in average obesity rates there is a .724
point increase in food-type policy strictness. Eeery one percent increase in free and reduced
price participation, a .286 point increase in fappe policy strictness is estimated. This result is
moderately significant (p<.10). Each one perceatdase in percent of the state adults over 25
that have a high school diploma there is an estch&86 point decrease in food-type policy
strictness. Percent black and percent Hispaniatna both show an estimated decrease in

food-type policy strictness for every one percectease in the control variable (-.372 and -.120,
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respectively). The estimate for percent blackesmfident estimate (p<.05). Model 3 accounts
for 22.8 percent of the variation in state foodeymwlicy strictness.

Model 4 is the full model, which includes all cavitvariables from both groupstéte
politics andstate student demographjctn this model, each one percent increase inaaeer
obesity rate estimates a .586 point increase id-fgpe policy strictness. There is less estimated
change for thetate politicsvariables, with political affiliation estimatingty a .437 point
increase, and per capita spending estimating ap6ird decrease in food-type policy strictness.
Likewise, most of thatate student demographicariables estimate a smaller change in food-
type policy strictness. Free and reduced pricaqyaation estimates a .257 point increase in
food-type policy strictness for every one percecteéase in state participation. For every one
percent increase in the state population over 25 avhigh school diploma, there is an estimated
.214 point decrease in food-type policy strictnéssseen in model 3, both percent black and
percent Hispanic or Latino estimate a decreasead-type policy strictness for every one
percent increase (-.321 and -.127, respectivelyt)phly the percent black estimate is significant

(p<.05). This model accounts for 24.9 percent efuariation in food-type policy strictness.
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Table 2. Linear Regression of State Implementatidfood Environment Policies in Schools on
State-Level Obesity, State Politics, and State @tuemographic Variables

Mode 1 Model 2 Mode 3 Model 4
Average Obesity Rates 0.648 0.604 # 1.196 * 1.089 *
(0.309) (0.313) (0.504) (0.540)
State Politics
Political Affiliation 1.339 0.997
(1.281) (1.346)
Per Capita Spending -0.777 -0.339
(0.517) (0.557)
State Student Demographics
Free and Reduced Price
Participation 0.166 0.168
(0.158) (0.166)
Percent over 25 with a
High School Diploma -0.35 -0.286
(0.393) (0.413)
Percent Black -0.358 * -0.330 *
(0.115) (0.126)
Percent Hispanic or
Latino -0.191 -0.213
(0.163) (0.17)
Intercept -0.572 4.177 -7.591 -5.803
(7.776) (8.752) (10.884) (12.208)
r squared 0.084 0.135 0.253 0.265
F statistic 4.398 2.347 2.979 2.116
*p<.05
#p<.10
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Table 2 reports results from the models estimagtngtness of policies regarding school
food environment. Model 1 shows the relationshimeen food environment policy strictness
and average state obesity rates, where for everyercent increase in obesity rate, there is an
estimated .648 point increase in food environmetity strictness. This estimate is likely
significant (p<.05). The r-square estimates thatiodel accounts for 8.4 percent of the
variation in food environment policy strictness.

Model 2 examines the relationship between aveoégsity rates and food environment
policy strictness while controlling f@tate politics For every one percent increase in average
obesity rate, there is an estimated .604 poinease in food environment policy strictness. This
estimate is moderately confident (p<.10). As ilddh political affiliation estimates an increase
in strictness (1.339), while per capita spendirtgredes a .777 point decrease. This model
accounts for 13.5 percent of the variation to belared.

The third model controls fatate student demographiahile examining the relationship
between average obesity rates and food environp@dicly strictness. For every one percent
increase in average obesity rate, there is a contiiglestimated 1.196 point increase in food
environment policy strictness (p<.05). Free andiced price participation estimates a .166 point
increase in food environment policy strictnessdach one percent increase in state participation.
For every one percent increase in percent of tipallation over 25 with a high school diploma,
there is an estimated .35 point decrease in fogolament policy strictness. Percent black and
percent Hispanic or Latino both estimate a decrgaB®d environment policy strictness. For
each one percent increase in percent Black, tseaaeonfidently estimated .358 point decrease

in food environment policy strictness (p<.05). Eade percent increase in percent Hispanic or
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Latino estimates a .191 point decrease in foodrenment policy strictness. Model 3 accounts
for 25.3 percent of the variation found in food iarment policy strictness.

Model 4 includes all control variables when exangrthe relationship between average
obesity rates and school food environment poliogtsiess. For every one percent increase in
obesity rate, there is an estimated 1.089 poimeas®e in food environment policy strictness.
This estimate is significant (p<.05). Thte politicsestimate less change than in model 2.
Political affiliation estimates a .997 point incsean food environment policy strictness for
every one point increase in affiliation. Every $lQdncrease in per capita spending estimates a
.339 point decrease in food environment policycgtigss. Thetate student demographics
estimates are very similar to those in model 3efared reduced price participation shows a .168
point increase in food environment policy strickhéx every one percent increase in
participation. Every one percent increase in adwts 25 with a high school diploma estimates
a .286 point decrease in food environment poliogtstess. Percent Black and percent Hispanic
or Latino both show a decrease in food environmpefity strictness (-.330, -.213), but only the
percent Black estimate is significant (p<.05). Timsl model accounts for 26.5 percent of the
variation in food environment policy strictness.

| tested whether a three-year change in the stagsity rate influenced the strictness of
both food type and food environment policies, It tesults were not statistically significant
than zero and had little influence on the remairadéhe model. Results are available in the

appendix.
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CHAPTER 5

DISCUSSION AND CONCLUSIONS

The results indicate some relationship betwede stzhool nutrition policies and state
average obesity rates. The obesity rate averages alstatistically significant correlation with
food environment policy strictness, supportingligpothesis that states with higher obesity rates
will have stricter school nutrition policies. Thelationship is stronger for food environment
policies than food-type policies, the latter of ahhprovides little evidence of associations.

Model 4, the full model for each dependent varighteounts for about one fourth of the
variation in food-type and food environment polgtyictness (24.9 percent and 26.5 percent,
respectively). The two different policy groups (fbtype and food environment) have a
correlation coefficient of .753, indicating a stgopositive linear relationship. As the value of
one gets higher, so does the value of the other.

The most unique facet of this study is this dmmsand scaling of state school nutrition
policies. In dividing the policies into separatéecmries, the results show the variation in types
of policies between states, with food environmeaticges having much greater variation than
food-type policies, which tend to fall in the samedian range of 18 (equivalent to the standards
set by the federal National School Lunch Policydglines). It is this division that provides the
most interesting results for analysis.

The federal guidelines for food-type policies amgch more detailed than for food
environment, contributing to the difference betw#®npolicy categories. There are specific,
guantitative guidelines for most of the food-typ#iqy standards at the federal level such as
fruits, vegetables, and grains. States must comjlythese standards to receive the federal
funding for their lunch program. Because of th&siess at the federal level, states tend to score

a median of 18 for food-type policies, equivalentte federal standards. The other common
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result for food-type policy is a zero score, oringwno set standards for school lunches. These
states likely do not participate in the federalgveon, or allow the local level to decide standards
on their own. This relinquishing of control to tloeal level goes against Coleman’s idea of
macro level structure effects on individual behavio

Food environment policies are much more varied tbad-type policies. This is likely
because they are less regulated at the federdl wme of the standards in this category are
only mentioned at the federal level, with no guides for what standards should be
implemented. States have much more freedom ircttegory to make stricter school nutrition
policies, the best example being competitive foolicges. This is a topic of great importance
that has been receiving increasing media attenlitamy states have begun implementing stricter
competitive food guidelines as a means of combatilvesity and appeasing public desire for
increased health in schools, like Alabama, Conoettand Kentucky in this research. This is
shown in the nationwide (but not national) movedaivbanning vending machines with junk
food or soda, or limiting the times in which they &unctional to after school hours. These
results indicate that the food environment policgre may be a better indicator of change due to
state obesity rate than food-type policy strictrees# has more freedom for variation at the state
level.

Two examples in the data that support the orignyalbthesis are the states of Mississippi
and Colorado. Mississippi has the highest averagsity rate in the dataset, at 32.9 percent.
Mississippi also has the highest food environmettp score (26 of 40). In contrast, Colorado
has one of the lowest average obesity rates atgedcént. Colorado’s overall policy score (both

food-type and food environment together) is onlyol36. These examples support the
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hypothesis that states with higher average obesiég will have stricter state school nutrition
policies as a means of combatting their heighteatxlof obesity.

Other interesting results include the effect aerand state politics on state school
nutrition policy strictness. There is a decreasgalicy strictness as the percent of minorities
(percent black and percent Hispanic or Latinohm population increased. Farley (1977) and
Williams and Collins (2001) found that racial remntial segregation was common among the
largest cities in the United States. Minority pagidns such as black and Hispanic or Latino are
more prevalent in urban areas due to factors hkdricreased presence of affordable housing
and welfare programs compared to suburban area®\lee population is more Caucasian.
Racial segregation leads to more polarization withe state, and therefore, a less strict policy
on the state level. It is difficult to get the réga consensus to pass stricter legislation at the
state level. Saporito and Sohoni (2006) found alarmelationship for schools. They showed
that whites are more able to choose schools outdittesir neighborhood through choice schools
or private schools. The community, then, caresadéssit the state legislation because they have
more choice in local policy. This difference higjtits an area of Coleman’s theory that needs
some refinement, as he does not address the issoatext or local control in his theories. For
Coleman, macro structures have the greatest irdien individual behavior. The results here
show that there is more local than federal contdiile the federal and state level policies are
still important, there is room for great variatianthe local level when states have less strict
policies.

In both the regression of food-type and food esvinent policies, the outcomes for
political affiliation and per capita spending agable. As states become more Democratic, the

strictness of policies increases. Conversely, aadipg increases the policy strictness decreases
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Democratic states likely have stricter policiesdaese of the more prominent commitment in the
party to social welfare programs such as the NatiGeghool Lunch Program, Supplemental
Nutrition Assistance Program, and other prograrasdhe funded on the federal level. There is
less need in Democratic states for state leveldipgrbecause of this dependence on federal
spending. The Lewin Group (2004) also found thattest with less overall income spent less
money per capita on social welfare programs thasethwith higher incomes, finding that
personal income affects health program funding ntfoae state fiscal capacity. This means that
less fiscally stable states, those more likelydmbese, are less likely to spend state money on
social welfare programs related to health becauséunding comes from personal income or
federal spending.

This study was conducted with some limitationse §ample of 50 states is small for a
regression analysis. Future research should usstplbate data from multiple years as a means
of increasing the sample size. The scale usedsrstady was created by the researcher, but a
uniform scale would make future research more btdig=uture research should include more
control variables that more accurately represemtitita set. Future research should also include
the presence and effect of physical activity inostf.

Obesity is a solvable problem, and the schoolaarappropriate place to begin this
battle. By regulating nutrition in schools, statdigies can help to lower the rates of obesity in
children and adolescents, leading to a loweredaftdesity in future American adults. This
issue is important because of the wider healthicapbns of unhealthy diets and obesity. While
the national standards serve as an adequate minmeguirement, those states that go beyond

the lowest standard will see the greatest decfimates of obesity among their youth.
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APPENDIX A

Table 3. Division and Scale of Dependent Variables

Food-type(0-36)

Food Environment (0-40)

Fruits (0-4)

Offer vs. Serve (0-4)

Vegetables (0-4)

Vending Machines (0-4)

Grains (0-4)

Food as Reward (0-4)

Meat/Meat Substititues (0-4)

Time of Lunch (0-4)

Milk (0-4)

Time to Eat (0-4)

Calories (0-4)

Tracking (0-4)

Saturated/trans fats (0-4)

Advisory Committees)(0-4

Sodium (0-4)

Timelines (0-4)

Fried Foods (0-4)

Enroliment (0-4)

Age Breakdown (0-4)
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APPENDIX B

Table 4. Breakdown of State-Level Results for Deleen Variables

State Scoring Results: Food Type

Fruits Vegetables Grains Meat/Meat Substitutes Milk Calories
0-12 0-12 0-13 0-13 0-11 0-12
1-4 1-4 1-5 1-3 1-5 1-3
2-28 2-28 2-30 2-33 2-30 2-32
3-4 3-4 3-1 3-1 3-3 3-3
4-2 4-2 4-1 4-0 4-1 4-0
Total fat and calories from Maximum Fried Foods
saturated fats sodium levels | 0-14
0-12 0-13 1-3
1-4 1-5 2-28
2-32 2-28 3-2
3-2 3-2 4-3
4-1 4-2
State Scoring Results: Food Environment |
Offer vs. serve Time to Eat Tracking Food as Reward Vending Machines Time of Lunch
0-16 0-12 0-15 0-19 0-6 0-13
1-4 1-4 1-2 1-3 1-4 1-4
2-29 2-32 2-26 2-27 2-21 2-31
3-1 3-2 3-5 3-0 3-10 3-2
4-0 4-0 4-2 4-1 4-9 4-0
Advisory Committees Timelines Enroliment Planning lunches using
0-10 0-15 0-11 age/grade groups
1-0 1-4 1-3 0-12
2-25 2-27 2-33 1-8
3-10 3-3 3-3 2-29
4-5 4-1 4-0 3-1

4-0
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APPENDIX C

Table 5. Data Descriptives

Standard

Minimum  Maximum  Mean Deviation
Food-Type Policy 0.000 28.000 13.740 8.351
Environment Policy 0.000 26.000 15.580 7.796
Overweight and Obesity Averages 17.500 33.000 24.924 3.485
Political Affiliation 0.000 2.000 0.780 0.896
Per Capita Spending 3.068 13.741 6.052 2.213
%Free and Reduced Price Participation 36.400 80.000 60.982 10.911
%over 25 with a High School Diploma 20.800 41.600 29.654 4.047
%Black 0.500 67.900 11.992 12.518
%Hispanic or Latino 1.300 46.700 10.870 10.079
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APPENDIX D

Table 6. Correlation Matrix

1 2 3 4 5 6 7 8
1. Food-typePolicy 1.000
2. Environment Policy 0.753** 1.000
3. Obesity Averages 0.157 0.290* 1.000
4.Political Affiliation 0.028 0.078 -0.026 1.000
5. Per Capita Spending -0.299 -0.205 -0.113 0.307*000

6. %Free and Reduced Price Participation 0.244  20.180.541** 0.125 -0.145 1.000

7.%over 25 with a High School Diploma 0.012 0.145 .420* -0.181 0.057 -0.189 1.000

8. %Black -0.212 -0.153 0.534** -0.055 0.173 0.428*-0.016 1.000
9. %Hispanic or Latino 0.175 0.025 -0.052 0.285* .17 0.517** -0.553 -0.138

* Correlation is significant at the .01 level
** Correlation is significant at the .05 level
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APPENDIX E

Table 7. Linear Regression of State Implementatidfiood-Type Policies in Schools on State-
Level Average Obesity, Change in Obesity RatedeSRalitics, and State Student Demographic

Variables

Model 1 Model 2
Average Obesity Rates -2.000 0.245
(-2.174) (16.052)
Obesity Rate 2003 2.734 0.029
(2.324) (2.524)
Percentage Point Change 0.676 -0.115
(1.066) (1.132)
State Politics
Political Affiliation 0.49
(1.505)
Per Capita Spending -0.68
(0.618)
State Student
Demographics
Free and Reduced Price
Participation 0.265
(0.189)
Percent over 25 with a
High School Diploma -0.205
(0.460)
Percent Black -0.307
(0.158)
Percent Hispanic or Latino -0.129
(0.188)
Intercept 13.577 0.245
(10.431) (16.052)
r squared 0.073 0.250
F statistic 1.201 1.442
*p<.05
#p<.10
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APPENDIX F
Table 8. Linear Regression of State Implementatidhrood Environment Policies in Schools on
State-Level Average Obesity, Change in Obesity R&#tate Politics, and State Student
Demographic Variables

Model 1 Model 2
Average Obesity Rates -2.996 1.089
(1.918) (0.540)
Obesity Rate in 2003 4.084 2.403
(2.050) (2.307)
Percentage Point Change 1.312 0.925
(0.940) (1.035)
State Politics
Political Affiliation 1.030
(1.376)
Per Capita Spending -0.340
(0.565)

State Student Demographics
Free and Reduced Price

Participation 0.147
(0.173)
Percent over 25 with a
High School Diploma -0.253
(0.420)
Percent Black -0.281
(0.144)
Percent Hispanic or
Latino -0.220
(0.172)
Intercept 10.454 1.043
(9.204) (14.673)
r squared 0.171 0.285
F statistic 3.174 1.730
*p<.05
#p<.10
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