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ABSTRACT

EXAMINATION OF THE FACILITATORS, BARRIERS, AND RELATIONSHIPS

AMONG SCHOOL NUTRITION POLICIES, SCHOOL NUTRITION

ENVIRONMENTS AND PRACTICES, AND STUDENT DIETARY INTAKES IN

LOW-INCOME MICHIGAN MIDDLE SCHOOLS

By

Jennifer Fay Mosack

Trends in adolescent obesity and current dietary intake are of concern due to their

association with chronic diseases, disability, and reduced quality of life in adulthood.

Schools have been identified as a setting in which health promotion efforts may help

reverse these trends. This dissertation research aims to improve understanding of school

nutrition to enhance the effectiveness of school health intervention efforts. Baseline data

from 65 low-income Michigan middle schools participating in the School Nutrition

Advances Kids (SNAK) research project were utilized. First, federally-mandated local

wellness policies from 48 SNAK districts were examined. The primary determinant of

wellness policy quality was the template used to create the policy. There was little

agreement between written wellness policies and administrator or food service director

(FSD) reported policies and practices. Next, this dissertation examined associations

between the availability of competitive foods in schools and student dietary intake using

data from 1544 students in 51 SNAK schools. Compared to schools with no competitive

foods available: having both a la carte and vending in schools was associated with

increased saturated fat intake; having a la carte only or vending only available was

associated with an increased fruit intake; having only healthy beverages available in

vending machines was associated with decreased energy, vegetable, fi'uit + vegetable

intake; having mixed healthy and less healthy beverages available or mixed foods and



beverages available in vending was associated with increased fat intake, and mixed

beverages was associated with increased saturated fat intake. Availability of a la carte or

vending individually revealed no significant associations. These results are likely due to

differences in the nutrient content of foods available in these venues and/or limitations of

the food frequency questionnaire used to assess dietary intake. Lastly, this dissertation

identified barriers and accomplishments to promoting healthy eating and factors that

facilitated change in schools using qualitative case studies of 8 SNAK schools.

Administrators, FSDs, coordinated school health team members, and students at each

school were interviewed. Barriers to promoting nutrition in these schools included

budgetary constraints that led to low prioritization of health initiatives; the economic

situation of the community that may lead to consumption of less healthy foods at home;

quality of schools meals; widespread availability of unhealthy competitive foods; and

perceptions that students would not eat healthy foods. Despite these challenges, many

schools had made improvements to school meals and competitive foods and were

increasing nutrition education efforts within and outside of the school setting. Support

from school administrators, teamwork among staff members, and acknowledging student

preferences helped to make positive changes in the food service program. Schools with a

more health-promoting school culture (e.g., presence of a coordinated school health team,

enforcement of nutrition policies, and a school health champion) made more changes to

promote health and nutrition to students than other schools. These research results will

inform fiiture intervention and policy efforts aimed at improving school nutrition

environments and policies in order to improve adolescent dietary intake.
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This work is dedicated to the children of the world, for they are the future and my

inspiration.
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CHAPTER 1 : INTRODUCTION

Healthy eating during childhood and adolescence is critical to ensuring proper

growth, development, and functioning, as well as to prevent many chronic diseases

including cardiovascular disease, diabetes, obesity, and osteoporosis (Berenson,

Srinivasan et al. 1998; Weaver 2000; Prentice, Schoenmakers et al. 2006). The

prevalence of overweight in US. adolescents has more than tripled over the last several

decades from 5.0% to 17.4%, (Ogden, Flegal et a1. 2002; Ogden, Carroll et al. 2006),

indicating that children are not receiving optimal nutrition. Many US. children are not

meeting important nutrition recommendations. For example, in Michigan only 17% of

students consume 5 or more servings of fruits and vegetables per day (Centers for

Disease Control and Prevention. 2005). Nationally, the mean intake of fat in adolescents

12-19 years old is 32% of total calories, and saturated fat intake is 11% oftotal calories,

higher than the recommended levels of <30% and <10%, respectively (Wright, Wang et

al. 2003).

Many organizations and researchers have identified schools as an important site

for nutrition promotion and interventions to reduce the prevalence of childhood obesity,

promote overall health and wellbeing, and prevent adult chronic diseases such as heart

disease and diabetes (Michigan Department of Education, Michigan Department of

Community Health et al. 2001; American Dietetic Association 2006; Story, Kaphingst et

a1. 2006). The goal of this dissertation research is to provide insight into the associations

among school nutrition policies, environments, practices, and student dietary behaviors

and to advance knowledge of the school-specific factors associated with healthy eating in
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low—income Michigan middle schools. A better understanding of these school-specific

factors will inform legislative and intervention efforts to promote health and well-being

among children.

School nutrition interventions commonly include changes to the nutrition

environment, nutrition education, and/or implementation of nutrition policies. Results of

these interventions have been mixed and lack consistency, emphasizing the need for

further research to understand how to effectively promote healthy eating within schools

(French, Story et a1. 1997; Baranowski, Davis et al. 2000; French, Jeffery et a1. 2001;

Sallis, McKenzie et a1. 2003; Fulkerson, French et al. 2004; Lytle, Murray et al. 2004;

Engels, Gretebeck et al. 2005; Cullen, Watson et al. 2006; Lytle, Kubik et a1. 2006;

Wojcicki and Heyman 2006; Slusser, Cumberland et al. 2007).

The US. Federal government also acknowledges the important role of schools in

promoting lifelong health and well-being to children. The Child Nutrition and W1C

Reauthorization Act of 2004 (Section 204 of Public Law 108—265 June 3, 2004) required

all local education agencies (school districts) receiving fimding for school meals to

establish a local wellness policy by July 15‘, 2006. Several nation-wide studies examined

school nutrition policies prior to this federal mandate, at which time less than half of all

school districts had adopted wellness policies or other policies to promote healthy eating

and physical activity (Greves and Rivara 2006; O'Toole, Anderson et al. 2007;

Finkelstein, Hill et al. 2008). Studies of individual states and national wellness policy

prevalence afier the federal mandate took effect indicate that the majority of schools have

adopted a policy and are in compliance with federal regulations (School Nutrition

Association 2006; Metos and Nanney 2007; Moag-Stahlberg, Howley et al. 2008;
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Probart, McDonnell et al. 2008; Belansky, Cutforth et al. 2009; Longley and Sneed

2009). However, most of these researchers note that wellness policy language is often

’9 6‘

weak and suggestive, using phrases such as “shall strive to, when possible,” or “will

attempt to,” (Metos and Nanney 2007; Probart, McDonnell et al. 2008; Belansky,

Cutforth et a1. 2009). School wellness policies may hold promise for improving school

nutrition and health practices; however, it is important to determine whether these

policies are being translated into school practices, and how to assist schools in creating

effective wellness policies.

Figure 1 illustrates the three primary objectives of this dissertation research. The

first objective is to examine the associations between written school wellness policies and

school nutrition policies and practices reported by school administrators and food service

directors (FSDs). The second objective is to examine the associations between the school

nutrition environment and student dietary intake. The third objective is to qualitatively

examine the facilitators and barriers to promoting healthy eating in low-income Michigan

middle schools. This qualitative component adds an in-depth understanding of the

challenges and accomplishments schools experience in promoting healthy eating.
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Figure 1: Dissertation objectives
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Student dietary intake

The remainder of this chapter is devoted to reviewing the relevant school nutrition

literature. First, the importance of a healthy diet during childhood and adolescence, and

current dietary and health trends are reviewed. Next, an ecological model that describes

the various levels of influence on adolescent dietary behaviors both in a general context,

as well as those influences specific to the school context is discussed. The school-

specific influences on adolescent dietary intake directly related to this dissertation are

reviewed in detail including: the federal wellness policy mandate, related resources, and

current research; environmental influences on student dietary intake including school

meals (breakfast and lunch) and competitive foods (e.g. a la carte, vending machines);

and interpersonal (e.g. peer influence, role modeling) and intrapersonal (e.g. knowledge)

dietary influences associated with the school setting. Additionally, the importance of



 

dexeh

Ph}8h

SCth]

finale

dhprnj

childhu

dheasc.

19%; \l

SChOenn

101%? ”'3



school administrators and other leaders in influencing these school-related factors is

discussed. Next, school nutrition intervention studies are reviewed. As hundreds of

school nutrition interventions have been published to date, an exhaustive review of these

interventions is not necessary. Selected intervention studies that represent the diversity

of the current literature are reviewed to provide the reader with an appreciation of: l) the

variety of interventions that have been implemented, 2) the inconsistency in the results of

these studies, and 3) the limitations of the school nutrition literature. Lastly, the

justification for the research presented in the remaining chapters of this dissertation is

described.

THE IMPORTANCE OF NUTRITION DURING CHILDHOOD AND

ADOLESCENCE

Dietary intake can have both short and long-term impacts on grth and

development, cognitive, emotional, and behavioral functioning, as well as academic and

physical performance (Murphy, Pagano et al. 1998; Weaver 2000; Taras 2005; Prentice,

Schoenmakers et al. 2006; Stevenson 2006; Fanjiang and Kleinman 2007). Poor dietary

intake during childhood and adolescence can have long-term health consequences, which

disproportionately affect low-income and minority populations. Proper nutrition during

childhood and adolescence can help to prevent chronic diseases such as cardiovascular

disease, diabetes, obesity, osteoporosis, and certain cancers (Berenson, Srinivasan et al.

1998; Weaver 2000; Joint FAO/WHO expert consultation on diet 2003; Prentice,

Schoenmakers et al. 2006). Intake of fruits and vegetables has been associated with a

lower risk of obesity, type 2 diabetes, certain cancers, stroke, and cardiovascular disease
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(US. Department of Health and Human Services and US. Department of Agriculture

2004). Low calcium intake may result in a lower peak bone mass, which has been

correlated with an increased risk of hip fracture later in life (Heaney, Abrams et al. 2000).

Low-income children have been shown to have lower intakes of calcium and fruits and

vegetables (Neumark-Sztainer, Story et al. 1996; Fox and Cole 2004). Consumption of

foods high in added sugars has been associated with dental caries, which are more

common in low-income children and certain ethnic groups including African Americans,

Hispanics, and American Indians (Lingstrom, Holm et al. 2003; DHHS 2004).

The impact of poor nutrition goes beyond physiological consequences related to

growth, development, and disease relationships. Malnutrition and food insecurity have

been shown to have negative effects on psychosocial and cognitive development and

behavior (Murphy, Wehler et al. 1998; Alaimo, Olson et al. 2001; Taras 2005; Fanjiang

and Kleinman 2007). Iron deficiency has been consistently associated with cognitive,

behavioral, and learning difficulties in children (Pollitt 1997). Academic performance

has been associated with dietary patterns such as eating dairy products, nutrient dense

foods, and low-quality foods (Fu, Cheng et a1. 2007).

These findings are especially relevant to school professionals, because it is clear

that in order to be able to learn, a child must be properly nourished. With the No Child

Left Behind Act (Bush 2001) placing an emphasis on academic achievement, and fimding

sources that are tied to standardized test scores, schools often prioritize core subjects such

as math and reading over health and physical education, which do not appear on

standardized tests. Oftentimes, the schools' limited financial resources are reserved for

activities directly related to core subjects, which could negatively impact the amount of
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funding available to other programs, such as school meals. Compounding the problem,

some schools rely on food service sales of competitive foods through a la carte and

vending machines to provide additional revenue for the school. However, it is apparent

that academic achievement depends, at least partially, on the health and nutritional status

ofthe students. Many schools are acutely aware of this relationship, as indicated by

provision of breakfast and snacks to students during standardized testing periods. Results

from one study indicated that some schools provide more nutritious lunches to students

during testing periods, which resulted in improved performance (Figlio and Winicki

2005). However, unless this effort is continued throughout the school year, it will have a

minimal impact on overall student learning. Consistent prioritization of health and

nutrition programs may be a more effective means of improving student academic

achievement and test scores.

TRENDS IN OBESITY AND DIETARY INTAKE

Health and dietary trends indicate that adolescents are not receiving optimal

nutrition, and that low-income and minority groups may be at increased risk. The

prevalence of obesity (those having a body mass index (BMI) above the 95th percentile

for age and gender) in adolescents aged 12-19 years old in the US. has more than tripled

over the last three decades from 5.0% in 1976-80 to 17.4% in 2003-04 (Ogden, Flegal et

al. 2002; Ogden, Carroll et a1. 2006). Another 16.9% of adolescents are considered at

risk for obesity (those having a BMI between the 85th and 95th percentile) (Ogden, Carroll

et al. 2006). Minorities consistently have a higher prevalence of obesity (Sorof, Lai et al.

2004; Jago, Harrell et al. 2006; Ogden, Carroll et al. 2006). The relationship between
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socioeconomic status or food security and obesity rates is unclear and varies by age, sex,

and ethnicity (Chang and Lauderdale 2005; Wang and Zhang 2006; Dinour, Bergen et al.

2007)

Trends in adolescent dietary intake also indicate adolescents are not receiving

optimal nutrition. Our youth typically eat foods that are high in energy-density but low in

nutrient-density (Subar, Krebs-Smith et al. 1998; Kant 2003). National Health and

Nutrition Examination Survey (NHANES) data from 1999-2000 and 2001-2002 indicate

dietary intake of fi'uits, vegetables, calcium, magnesium, potassium, phosphorous,

vitamin A, vitamin E, vitamin C, and fiber are below the recommended levels in both

boys and girls, and dietary intake of iron, zinc, and folate are lower in female adolescents

than in males (Wright, Wang et al. 2003; Ervin, Wright et al. 2004; Moshfegh, Goldman

et al. 2005; Institute of Medicine 2006). At 32.0% and 11.3% oftotal energy intake, total

fat and saturated fat intakes were higher than the recommended levels of<30% and

<10%, respectively (Wright, Wang et al. 2003). Dietary trends in adolescents show that

sodium intake has increased by approximately 50% while calcium intake has decreased

(Briefel and Johnson 2004).

Socio-demographic characteristics have been associated with dietary intake. For

example, Caucasian children typically consume more added sugars, soft drinks, and milk

while African American and Hispanic children consume more fat and saturated fat and

less milk (Institute of Medicine 2007). Using 1988-1994 NHANES data, nutrient intakes

of school-age children and adolescents (5-18 years) were compared based on household

income level: lowest income (930% ofpoverty); low income (131-185% of poverty);

and higher income (2185% poverty) (Fox and Cole 2004). The lowest income group had
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significantly lower intake of iron and calcium, significantly higher intakes of fat,

saturated fat, cholesterol, and fiber than the low and higher income group did (Fox and

Cole 2004). Other studies have also shown that low-income youth are less likely to have

a healthy diet, and consume more fat and saturated fat, and fewer fruits and vegetables,

further emphasizing disparities in dietary intake by income group (Neumark-Sztainer,

Story et al. 1996).

INFLUENCES ON ADOLESCENT DIETARY BEHAVIORS — AN ECOLOGICAL

MODEL

Individually-focused intervention efforts to improve dietary intake and prevent

overweight and obesity in adolescents have had varied success; some researchers believe

this is due to the fact that they typically don’t address environmental or societal

influences on eating and physical activity (Sallis and Owen 2002). Interventions that

address multiple levels of factors that influence adolescent dietary intake are beginning to

emerge. Story and colleagues (Story, Neumark-Sztainer et al. 2002) developed a

conceptual model of the various levels of influence on adolescent dietary behaviors based

on ecological and social cultural models of health behavior theory. These models

emphasize not only the characteristics of the individual, but also the interaction between

an individual and their environment (Sallis and Owen 2002). In Story’s model, there are

four primary levels of influence: individual (intrapersonal); social environmental

(interpersonal); physical environmental (community settings); and macro-system

(societal) (Story, Neumark-Sztainer et al. 2002).
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At each level, many factors influence dietary behavior, as shown in Figure 2

adapted from Story (Story, Neumark-Sztainer et al. 2002). At the individual level,

psychosocial (e.g., food preferences, knowledge, self-efficacy), biological (e.g., hunger,

gender), behavioral (e.g., meal and snacking patterns, weight control practices), and

lifestyle factors (e.g., convenience, cost, meal patterns) influence adolescents’ decisions

of what to consume. Social environmental influences include family characteristics (e.g.,

demographics, family meal patterns, and availability of foods) and peer influences (e.g.,

social norms). Physical environmental influences include all of the settings in which

adolescents can obtain foods and beverages or are exposed to food and nutrition

messages. These include, for example, homes, schools, fast-food restaurants, vending

machines, convenience stores, and worksites. Macro-system (societal) influences on

adolescent eating behaviors include media and advertising (e.g., television commercials,

billboards), cultural and societal norms, the food production and distribution systems, and

policies related to foods and beverages (at local, state, and national levels).

One key concept in ecological and social cultural theoretical perspectives is

reciprocal determinism, meaning that all levels have the potential to influence one

another, represented by the double-headed arrows between each level of influence in

Figure 2 (Sallis and Owen 2002; Story, Neumark-Sztainer et al. 2002). Although

ecological models hold promise for improving adolescent dietary intake by addressing

the multiple levels of influence on dietary behaviors, little evidence currently exists

examining the efficacy of these models (Sallis and Owen 2002). Additionally, because

multiple intervention activities are taking place simultaneously, it is difficult to determine

the effectiveness of individual components within a multi-level intervention.
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The research in this dissertation examines multiple levels of influence on

adolescent dietary behaviors (policies, practices, and the nutrition environment) using

cross-sectional data. Results will help identify school-related factors associated with

adolescent dietary behaviors, which may assist researchers and practitioners in designing

intervention activities most likely to result in dietary improvements.

WHY STUDY SCHOOLS? APPLYING THE ECOLOGICAL MODEL TO THE

SCHOOL SETTING

Schools have been identified as an important setting for nutrition promotion and

interventions to reduce the prevalence of childhood obesity, promote overall health and

wellbeing, and prevent chronic disease (Michigan Department of Education, Michigan

Department of Community Health et al. 2001; American Dietetic Association 2006;

Story, Kaphingst et al. 2006). Schools reach over 95% ofUS. children, and provide a

cost-effective opportunity to reach low-income and minority children (who are at a higher

risk of nutritional inadequacy) that might not be reached through traditional means, such

as doctors’ visits (Story 1999; Story, Kaphingst et al. 2006). The nation’s Healthy

People 2010 goals also recognize the importance of schools in promoting health by

calling for an increase in “the proportion of children and adolescents aged 6 to 19 years

whose intake of meals and snacks at schools contributes proportionally to good overall

dietary quality” (US. Department of Health and Human Services 2000).
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Figure 3 applies Story’s ecological model of influences on adolescent dietary

intake (Story, Neumark-Sztainer et al. 2002) to factors specific to the school setting. This

provides a theoretical framework for understanding the role schools play in promoting

health and nutrition to students. There are school-specific factors that can influence

student dietary behaviors at each level.

At the individual level, schools have the ability to impact students’ knowledge

and attitudes about food and nutrition through formal and informal educational

opportunities. Schools can also manipulate lifestyle factors such as cost and convenience

of healthy foods. Social-environmental influences in the school setting include peer

influence from classmates and friends, and role modeling of nutrition behavior fi'om

teachers, food service personnel, administrators, and other influential adults.

Physical environmental factors include the types of foods and beverages that are

available in school meals as well as competitive food venues (vending machines, a la

carte, fundraisers, class parties, celebrations, concession stands), informational posters in

classrooms and throughout the school, point of purchase nutrition information, as well as

the atmosphere of the dining area. Children’s food acceptance patterns are influenced by

repeated exposure to food (Pliner 1982; Wardle, Herrera et al. 2003); thus, the types of

foods students are exposed to in schools may have a lifelong impact on their dietary

preferences. Therefore, on order to complement the school nutrition curriculum and

support teachers’ efforts, students should be provided with healthy food and beverage

choices in school (Contento, Balch et al. 1995; US. Department of Agriculture 2001 ).

Macro-system influences include federal policies related to school nutrition (e.g.,

nutrient requirements for school meals, availability of certain commodity food items,
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reimbursement rates for free and reduced-priced student meals, federally mandated

school wellness policies), overall school funding levels and requirements (e.g.,

standardized test scores impacting school funding levels), and the local or school culture

(degree of prioritization of health and nutrition). The following sections review the

literature on school influences on adolescent dietary behaviors relevant to this

dissertation.

SCHOOL POLICY

The Child Nutrition and WIC Reauthorization Act of 2004 (Section 204 of Public

Law 108-265 June 3, 2004) required all local education agencies receiving funding for

school meals (National School Lunch program, School Breakfast Program, After School

Snack Program) to establish a local wellness policy by July I", 2006. Wellness policies

are required to include the following components: goals for nutrition education and

physical activity; nutrition guidelines for all foods available on campus; guidelines for

reimbursable meals; a plan for measuring implementation of the wellness policy; and

involvement of key stakeholders in development of the policy (parents, students, school

food authority, administration, school board, and the public) (Section 204 of Public Law

108-265 June 3, 2004). Requiring stakeholder input was thought to help increase

participation and support for wellness policy development and implementation (Story,

Nanney et al. 2009). Recognizing that each school district has unique strengths and

challenges, no specific details were given, allowing districts to tailor their policy to their

needs (Story, Nanney et al. 2009). This method has resulted in a wide variety in the

quality of wellness policies adopted and has allowed many schools to create weak

15
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policies (Story, Nanney et al. 2009). While school wellness policies hold promise for

improving school nutrition, little research has shown translation of written policies into

healthier school practices.

School policies before child nutrition reauthorization

Several nation-wide studies examined the extent of school nutrition policies prior

to July 13‘, 2006, when the school wellness policy legislation took effect. In 2005, only

46.6% of elementary schools, 38.8% of middle schools, and 35.4% of high schools

surveyed in the third School Nutrition Dietary Assessment (SNDA—III) study had a

school wellness policy (Finkelstein, Hill et al. 2008). Of the largest school district in

each state, 39% had adopted competitive food policies in 2004; however, while these

policies had been adopted, they usually did not apply to all venues in which competitive

foods were available, did not address portion size, or required only a certain percentage

of foods and beverages available meet nutrient standards (Greves and Rivara 2006).

Moreover, policy language can be written to either require a certain action or simply

recommend the practice, with the latter leaving room for interpretation and potential for a

lower level of commitment and enforcement ofthat policy. The School Health Policies

and Programs Study of 2006 showed that less than half of all states (42%) and school

districts (38.9%) surveyed required schools to prohibit junk food in a la carte during

breakfast or lunch; however, additional states (36.0%) and districts (29.4%)

recommended this practice (O'Toole, Anderson et al. 2007). Some states (32%) and

districts (18.9-29.8%) required schools to prohibit junk food in school stores/snack bars

or in vending machines, with about as many recommending this policy. Even fewer

16



states and districts (<15%) required policies that prohibit junk foods being sold in

concession stands, at meetings, during class parties, in after-school programs, but more

(between 20—32%) recommended these policies (O'Toole, Anderson et al. 2007).

Studies of individual states also showed that there were very limited nutrition

policies in place prior to the federal mandate. A study of North Carolina school food

service directors showed that only one-fourth of school districts had coordinated nutrition

policies (Barratt, Cross et al. 2004). A study of vending machine policies of school

districts in Delaware had similar findings. Of 10 schools surveyed (representing

approximately half of the school districts in Delaware), only one had a policy regarding

the content of vending machines, while 7 had policies related to accessibility of vending

machines (Gemmill and Cotugna 2005).

Two studies examined policies at secondary schools in Minnesota (French, Story

et al. 2002; French, Story et al. 2003). The first study, a survey of principals at 336 high

schools in 2001, found that only 32% of schools had a nutrition policy (French, Story et

al. 2002). The number of school food policies was positively associated with more

favorable attitude of school principals toward the school food environment (French, Story

et al. 2002). In the second Minnesota study, a survey of 20 secondary schools in 2000,

5.9% of principals and 27.8% of food service directors stated their school had any

policies about nutrition and food (French, Story et a1. 2003).

After the federal wellness policy legislation had passed, but before the mandate

went into effect, McDonnell et al. (McDonnell, Probart et al. 2006) examined the

existence and enforcement of sixteen various school nutrition policies in a representative

sample of Pennsylvania school districts. Surveys completed by 228 food service
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directors indicated that, with the exception of a policy prohibiting students from leaving

campus during lunch (80.8%), less than half of the districts had a policy that was

enforced for all other nutrition policies examined (0.5 - 44.8%). The 79 principals in this

survey indicated somewhat higher policy existence and enforcement, but still reported

that the majority of policies examined (13 of 16) existed and were enforced in less than

half of the districts (McDonnell, Probart et al. 2006). Principal-reported policies with the

highest degree of enforcement included having a closed-campus during lunch (96.2%),

prohibiting students and parents from bringing fast food into cafeteria (57.0%), and

requiring approval for club sales involving foods (74.7%).

In general, less than half of school districts had policies in place related to health

and nutrition prior to the wellness policy mandate. Fewer policies were reported in the

earlier studies, with increases in policy existence being reported closer to the wellness

policy mandate, but before the mandate took effect. This indicates an increasing

awareness ofthe importance of written policies to promote health and nutrition in

schools. This could be an effect of the CDC's emphasis of the Coordinated School

Health Model, or the increased awareness of the child obesity epidemic.

Support for wellness policy development

Recognizing that school districts may need guidance in creating and adopting a

wellness policy, many organizations created model wellness policy templates and/or

websites to assist school districts in creating their wellness policy. Some school districts

hire companies to manage their written policies to ensure they are in compliance with all

state and federal legislation. These companies also provide schools with template
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wellness policies. The content and focus of the wellness policy templates varies,

presumably based on the priorities and intent of the sponsoring organizations. Several of

the most common wellness policy templates and resources, as well as those that are

specific to Michigan schools, are reviewed briefly below.

The depth and quality of these policy templates varies widely, and may be due to

differences in the organizations and individuals that created the document. For example,

the Center for Ecoliteracy template policy emphasizes local and sustainable agricultural

practices, while most other policies do not mention this. Most organizations with

wellness policy templates encourage school districts to modify the template as necessary

to fit their unique strengths, limitations, and needs to be most effective. Given the

variation in templates, school districts should examine multiple wellness policy templates

before adopting a policy. Ideally, districts would create their own policy that combines

ideas from various templates, along with their own unique ideas, in order to best fit their

school.

United States Department ofAgriculture (USDA)

The USDA Local Wellness Policy website can guide school districts through the

entire wellness policy process, from creating a wellness team, performing a baseline 1

school wellness assessment, drafting and adopting a policy, to implementing and

monitoring the policy (www.fns.usdagov/tn/Healtfl/wellncsspolicv.html). This website

also provides sample statements that districts can use for their wellness policies, links to

sample policies from states and other organizations, as well as additional resources and

implementation tools.
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National Alliancefor Nutrition and Activity WANA)

NANA (www.nanacoalition.org) convened a working group of more than 50

national and state experts in the areas of nutrition, physical activity, health, and education

to develop a model wellness policy (wwwschoolwcllnesspolicies.org). NANA suggests 

schools complete a baseline self-assessment, such as the Center for Disease Control and

Prevention’s (CDC) School Health Index, (https://apps.nccd.cdcgrov/shi/dcfault.aspx), 

Team Nutrition’s Changing the Scene

(http://www.fns.usda.gov/tn/Resourccs/changinghtml), or the National Association for

Sport and Physical Education’s (NASPE) Opportunity to Learn Standards for

Elementary, Middle, and High School Physical Education

(http://wwwaahperd.org/Naspe/pdftfiles/Opportunity%20to%20learn%20final%20%20 

Middle%20School.pdf ) to identify and prioritize goals for their wellness policy. The

NANA wellness policy website also contains a list of resources that can help districts

develop, implement, and evaluate their wellness policy. NANA also emphasizes use of

CDC’s Coordinated School Health Model (Centers for Disease Control and Prevention

2009) to address other aspects of wellness that are not required in the federal mandate

and are not included in model wellness policies, such as mental health and food safety

policies.

Centerfor Ecoliteracy

Inspired by the work ofthe Child Nutrition Advisory Council of the Berkeley

Unified School District, the first school district in the nation to create and adopt a

wellness policy in 1999, the Center for Ecoliteracy, Slow Food USA, and the Chez
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Panisse Foundation created a Model Wellness Policy Guide

(www.ccoliteracyorg/programs/wellness policyhtml). This is more of a guide rather 

than a template policy, and provides instructions that districts are encouraged to follow as

they create their wellness policy. This guide emphasizes collaboration between the

school and community, and creating a school culture that supports health and wellness.

This guide focuses on local and sustainable agricultural and environmental practices

more than other template policies.

Actionfor Healthy Kids

The Action for Healthy Kids coalition developed a website that guides school

districts through a set of eight steps to create their local wellness policy

(www.actionforhealthykidsorg/wellnesstool/index.php ). These steps include: gathering

relevant information; developing a wellness team; conducting a needs assessment;

drafting a policy; building awareness and support; adopting the policy; implementing the

policy; and maintaining, measuring, and evaluating the policy. For each of these steps,

the website provides links to relevant resources and to a “Virtual Wellness Policy Team”

that provides answers to common questions that districts have.

Michigan Department ofEducation

The Michigan Department of Education, in collaboration with other state and

local organizations, agencies, and citizens, developed a model wellness policy that was

adopted by the Michigan State Board of Education (Michigan Action for Healthy Kids

Fall 2007). This template policy focuses on creating a school environment that provides
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students with consistent messages and opportunities to practice what they learn about

healthy eating and physical activity. Also to assist schools in adopting a local wellness

policy, the Michigan Action for Healthy Kids and partnering organizations created the

“Healthy School Toolkit: Your Guide to Action”

(www.tn.fcs.msue.msu.edu/HealthchhoolToolkit.html) (Michigan Action for Healthy

Kids Fall 2007). This comprehensive guide provides schools with resources to support

healthy eating and physical activity.

Policy Company

Another wellness policy template is available to schools in several states served

by a company that provides school districts with template school board policies to ensure

that they are in compliance with all local, state, and federal mandates. This template

contains introductory paragraphs in each section, followed by a checklist of optional

statements. Districts check the boxes of statements that they want included in their local

wellness policy. No other resources are provided with this template policy.

Other school health and nutrition policies

Several organizations also provide model policies for specific topics, such as

nutrition standards for competitive foods in schools. The Alliance for a Healthier

Generation partnered with beverage manufacturers to create school beverage guidelines

that limit the sales of certain drinks to students during the instructional day. Elementary

and middle schools are restricted to water and 8 oz servings of milk and 100% juice,

while high schools are able to sell other low—calorie beverages. The Alliance provides
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the “Beverage Guide Implementation Kit” to assist schools in implementing a healthy

beverage policy. The Alliance also partnered with major food manufacturers to create

nutrition guidelines for competitive foods available in schools

(www.healthiergcncration.org).
 

The Institute of Medicine (IOM) along with the CDC, as directed by Congress,

convened a team of national experts in order to set nutrition recommendations for

competitive foods available in schools. These guidelines set limits on total calories, fat,

saturated fat, trans fat, sugar, sodium, beverages containing non-nutritive sweeteners

(only allowed in high schools after the instructional day), and caffeine. Also included are

provisions prohibiting use of food as a reward, ensuring access to free potable drinking

water; and sports drinks are only available to students participating in sports activities

that last one hour or more (Institute of Medicine 2007).

School policies after child nutrition reauthorization

Evidence indicates that the federal wellness policy mandate has increased health-

promoting policies in school districts across the nation. Longley and Sneed (Longley and

Sneed 2009) examined the extent of wellness policy components before and after the

federal mandate took effect in a national sample of school districts. Prior to the mandate,

363 food service directors reported one-third of wellness policy components were in

place. Afier the wellness policy mandate, nearly three-quarters of these components had

been implemented (Longley and Sneed 2009).

Several studies have examined the extent and content of local wellness policies in

national samples of school districts after the mandate took effect. The first study by the
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School Nutrition Association examined wellness policies from a national sample of 140

school districts in late 2006, just after the mandate took effect (School Nutrition

Association 2006). Nearly all district wellness policies mandated nutrition standards for

school meals (99%) and competitive food standards (89% addressed a la carte, 87%

addressed vending machines); addressed nutrition education (85%) and physical activity

(94%); and had a plan for wellness policy implementation and evaluation (89%) (School

Nutrition Association 2006). Another study examined 256 wellness policies from 49

states (Moag-Stahlberg, Howley et al. 2008). Results indicate that the majority of

policies (68%) addressed all of the federal requirements (Moag-Stahlberg, Howley et al.

2008). More specifically, 81% included goals for nutrition education, 79% included

goals for physical education, 88% addressed other school-based activities, 81% involved

the community and/or families, and 78% addressed school meal standards. Lastly, while

73% of district wellness policies addressed policy implementation, oftentimes they

included little detail regarding the manner in which the policy was to be implemented, or

how implementation would be tracked. Without a specific plan for implementation and

evaluation, wellness policies may lose their momentum and may not have the intended

impact of creating a healthier school environment.

Several studies have also examined wellness policies in individual states.

Wellness policies fiom 75% of the public school districts in Utah were evaluated to

determine if they met federal policy requirements (Metos and Nanney 2007). Analysis

results showed that 78% of district policies met all of the federal requirements. Probart

and colleagues examined local wellness policies in all Pennsylvania public school

districts in early 2007, shortly after the wellness policy mandate went into effect (Probart,
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McDonnell et al. 2008). All public school districts had submitted a wellness policy to

the state. The majority of districts met each of the federal requirements including

nutrition education goals (100%), physical activity goals (99.8%), goals for other school-

based activities (100%), nutrition guidelines for all foods available (99.8%), ensuring

school meals meet USDA standards (99.0%), and a plan for measuring implementation

(85.6%) (Probart, McDonnell et al. 2008). Belansky et al. (Belansky, Cutforth et al.

2009) evaluated wellness policies from 32 rural, low-income school districts in Colorado.

Policy evaluation indicated that wellness policies only addressed about half of the 96

items examined, however only 15% of these items had required and specific strategies.

School districts scored highest in goals for nutrition education and a plan for policy

evaluation, and lowest in standards for school meals and goals for physical education

(though physical education goals are not included in the federal mandate) (Belansky,

Cutforth et al. 2009).

These studies indicate that the federal mandate has been successful at increasing

the number of schools that have written school nutrition/wellness policies. The federal

mandate did not give districts specific guidelines, which gave schools the freedom to

create a policy that meets their specific needs. Unfortunately, this has also resulted in a

high degree of variability in the quality of wellness policies, as well as the

implementation and enforcement of such policies (Institute of Medicine 2007).

Researchers from the studies in Utah, Pennsylvania, and Colorado all noted that wellness

policy wording included weak statements that often included qualifiers such as “will

9, 6‘

strive to, when possible,” “is encouraged,” and “will attempt.” These ambiguous

statements make goals difficult to implement and measure. These types of statements act
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more like recommendations rather than requirements, and are difficult to enforce due to

non-specific language that can result in differences in interpretation.

School wellness policies hold promise for improving school nutrition; however,

little research on the efficacy ofthese policies at influencing school nutrition

environments and practices has been published to date. This provides an ideal

opportunity for researchers to examine the ability of local wellness policies to encourage

healthy school environments and practices. The research in this dissertation aims to

understand the impact the degree that wellness policies are associated with school

nutrition practices, to better understand the impact of the federal wellness policy

mandate.

SCHOOL NUTRITION ENVIRONMENT

School Meals

The next section reviews the school environmental influences on adolescent

dietary behaviors, primarily the foods and beverages that students are exposed to in the

school setting, beginning with school meals (breakfast and lunch). In order to improve

and regulate the nutritional quality of foods served in school meals, the USDA enacted

the School Meals Initiative for Healthy Children (SMI) in 1995, setting minimum

nutrition standards for foods served in the School Breakfast Program and National School

Lunch Program (US. Department of Agriculture 2001). SMI guidelines require school

breakfasts to provide at least of one-fourth the RDA for total calories, protein, calcium,

iron, vitamin A, and vitamin C, and school lunches must provide one-third of these

nutrients (US. Department of Agriculture 2001). School meals must also meet the

26



 

 

1‘

lat It

S\ll

urge

mu St

and h

disllnt

comer

prcl‘crt

consur

Content

Student

retires:

Oiiitt’u

three q

tom] 6,

Only I

27.4“. '0

lunchc.



Dietary Guidelines for American recommendations to limit total fat to 30% and saturated

fat to less than 10% of total energy intake (US. Department of Agriculture 2001). The

SMI guidelines suggest, but do not require, that school lunch provide one third the daily

target for dietary fiber (varies based on age), and contain <100mg cholesterol and <800

mg sodium (US. Department of Agriculture 2001).

Mean nutrient content of school meals can be represented in two ways: 1) foods

and beverages offered to students, or 2) foods and beverages served to students. The

distinction between these two representations is that oflering data averages the nutrient

content of all of the items available, whiles serving data takes into account student

preferences by weighting the data to represent what students are purchasing and

consuming. In this way, the school menu might offer foods that average <30% fat

content, but if students are only purchasing the higher fat foods, what is served to

students may be >30% fat content.

The SNDA-III study examined the nutrient content of school meals in a nationally

representative sample of schools. In the 2004-05 school year, nearly all middle schools

offered lunches that met requirements for protein, calcium, and vitamin C, approximately

three quarters met requirements for iron and vitamin A, and 58% met requirements for

total energy (US. Department of Agriculture, Food and Nutrition Service et al. 2007).

Only 16.7% of middle schools offered lunches that met requirements for total fat, and

27.4% met requirements for saturated fat, with the average total fat content of school

lunches offered at 34% and saturated fat 11% of calories (US. Department of

Agriculture, Food and Nutrition Service et al. 2007). Most middle school lunches

offered met recommendations for cholesterol and dietary fiber, however almost none met
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sodium recommendations (US. Department of Agriculture, Food and Nutrition Service et

al. 2007).

When taking into account what students actually choose to consume, fewer

schools met the SMI standards. Nearly all middle schools served lunches to students that

met the protein requirements; however, only 38.5%, 42.8%, 66.1%, 83.4%, and 55.2% of

middle schools served lunches that met SMI requirements for total energy, vitamin A,

vitamin C, calcium, and iron, respectively (US. Department of Agriculture, Food and

Nutrition Service et al. 2007). Middle school lunches served to students were slightly

higher in % energy from total and saturated fat than those offered to students, with

approximately the same proportion of schools meeting SMI requirements for fat content

(US. Department of Agriculture, Food and Nutrition Service et al. 2007). These data

indicate that even though schools may offer healthier options, that students are more

likely to choose the less-healthy options. These data also highlight the difference

between the nutrient content of foods and beverages available within school meals and

the USDA SMI requirements.

According to the SNDA-III study of a nationally representative sample of US.

schools, 22.1% and 73.8% of students report consuming school breakfast and lunch on

most days of the week (US. Department of Agriculture, Food and Nutrition Service et al.

2007). Students who are eligible for free and reduced-price meals participate at higher

rates than those not eligible (US. Department of Agriculture, Food and Nutrition Service

et al. 2007). Foods and beverages consumed at school are an important contributor to the

total dietary intake of adolescents. School lunch (which most students consume)

provides nearly a third of students’ total daily energy intake, and generally provides a
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greater proportion of total vitamin and mineral intake in students that consume school

lunch, compared with those that do not eat school-provided meals (US. Department of

Agriculture, Food and Nutrition Service et al. 2007).

Students that participated in school breakfast and lunch were less likely to have

certain nutritional inadequacies, compared with children that did not participate, however

they also had higher sodium intakes (Clark and Fox 2009). School meal participants

consumed fewer energy-dense foods at school, consumed fewer calories from sugar-

sweetened beverages, but had higher intakes of low-nutrient energy dense foods (e.g.

French fried, baked goods) when compared to non-participants (Briefel, Wilson et al.

2009). School breakfast participation has been associated with lower body mass index

(BMI) in a nationally representative cross-sectional sample (Gleason and Dodd 2009). It

is clear that school meals can play an important role in providing important nutrients to

students.

Specific school meal practices can also impact the dietary quality and weight

status of schoolchildren. Analysis from the SNDA-III study show that not serving French

fries in school meals resulted in decreased consumption of sugar-sweetened beverages in

high school students (41 calories) and reduced consumption of low-nutrient energy dense

foods (43 calories) (Briefel, Crepinsek et al. 2009). School meal practices were also

associated with positive dietary intake trends in elementary school students. Offering

fresh fruit and raw vegetables daily, and not offering French fries in school meals were

associated with increased intake of vegetables (Briefel, Crepinsek et al. 2009). Not

offering desserts in school meals was associated with increased intake of fruit (Briefel,

Crepinsek et al. 2009). In elementary schools, offering French fries or desserts more than
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once per week in school lunches was associated with a higher likelihood of obesity (Fox,

Dodd et al. 2009). Clearly, school meals have a significant impact on the dietary intake

and health outcomes of students. Thus, it is imperative that school meals provide healthy

options and make a positive contribution to dietary intake.

Competitive foods

The SMI regulates only foods and beverages available in school meals, but does

not address competitive foods sold or served within the school. Competitive foods are

defined by the USDA as any foods or beverages available in schools outside of the

National School Lunch and School Breakfast programs (US. Department of Agriculture

2001). These include foods available individually (not as part of a school meal)

anywhere in the school anytime of the day, as well as foods of minimal nutritional value

(FMNV), which cannot be sold in the foodservice area (but can be sold elsewhere) during

the school meal periods (US. Department of Agriculture 2001). Examples of

competitive foods include vending machines, a la carte offerings, fundraisers, treats

brought into the classrooms by teachers or parents for celebrations or rewards, and

concession stands at school events.

Competitive foods and beverages are widely available in schools. Several

national studies in 2005 estimate that approximately 73-83%, 97%, and 99-100% of

elementary, middle, and high schools had any type of competitive foods and beverages

available to students (US. Government Accountability Office 2005; US. Department of

Agriculture, Food and Nutrition Service et al. 2007; Fox, Gordon et al. 2009). More

specifically, 64%, 89%, and 92% of elementary, middle, and high schools had a la carte
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foods (Fox, Gordon et al. 2009); and 17-26%, 62-87%, and 86-98% of elementary,

middle, and high schools had vending machines available on school grounds (O'Toole,

Anderson et al. 2007; Finkelstein, Hill et al. 2008; Fox, Gordon et al. 2009).

The high prevalence of competitive foods available in schools is concerning

because competitive foods and beverages sold in schools are often low in nutrient

density, and high in energy, fat, sodium, and added sugars (Hamack, Snyder et al. 2000;

Wildey, Pampalone et al. 2000; US. Department of Agriculture 2001; French, Story et al.

2003; Wiecha, Finkelstein et al. 2006; O'Toole, Anderson et al. 2007; Fox, Gordon et al.

2009). Additionally, competitive foods have consistently been associated with poor

dietary habits in students. Purchase of competitive foods in middle schools has been

associated with a higher intake of sugar-sweetened beverages (Wiecha, Finkelstein et al.

2006); a higher intake of calories, total and saturated fat, and lower intakes of protein,

vitamins A and C, and calcium (Templeton, Marlette et al. 2005). A la carte availability

has been negatively associated with fruit and vegetable consumption and positively

associated with intake of total and saturated fat (Kubik, Lytle et al. 2003). When

comparing students from elementary schools with no competitive foods available to

middle schools that sell competitive foods, or those transitioning from elementary to

middle school, availability of competitive foods was associated with decreased intake of

fruit and fruit juices, vegetables, and milk and increased intake of sweetened beverages

(Cullen, Eagan et al. 2000; Cullen and Zakeri 2004).

Results from the SNDA-III study indicate that school nutrition environments and

practices are associated with student dietary intake (Briefel, Crepinsek et al. 2009).

School-level characteristics associated with a decreased consumption of energy from
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sugar-sweetened beverages included not having a contract with a beverage company, not

having a store or snack bar, and not having a la carte foods available (Briefel, Crepinsek

et al. 2009). Availability of vending machines in or near the cafeteria that contain low—

nutrient energy-dense foods was associated with a higher BMI z-score in middle school

children (Fox, Dodd et al. 2009). However, having these foods available in a la carte was

associated with a lower BMI z-score (Fox, Dodd et al. 2009). Despite this contradictory

finding, the majority of research has found that competitive foods are associated with

unhealthy dietary behaviors in adolescents.

Furthermore, the USDA recognizes that competitive foods in schools may directly

undermine nutrition and health education that students may be receiving in the classroom,

as well as compete with, stigmatize participation in, and compromise the financial

viability of the National School Lunch and School Breakfast program (US. Department

of Agriculture 2001). In fact, sales of competitive foods are inversely associated with

sales of school lunch (Fox, Crepinsek et al. 2001). Efforts to reduce the availability of

competitive foods in schools and to enhance the nutritional quality of school meals may

help to improve adolescent dietary behaviors and health outcomes.

INDIVIDUAL INFLUENCES ON ADOLESCENT DIETARY BEHAVIORS

Many studies have examined intrapersonal and interpersonal factors that influence

adolescent dietary behavior. Story (Story, Neumark-Sztainer et al. 2002) and Baranowski

(Baranowski, Cullen et al. 1999) provide excellent reviews of the current knowledge in

the field. One ofthe factors most relevant to the school setting is provision of nutrition

education; however, there appears to be no consistent relationship between nutrition
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knowledge and dietary intake. A review of nutrition education interventions showed that

programs that focused solely on providing information had limited successes, but

behaviorally-focused interventions and those that included environmental changes to

reinforce knowledge had more positive results (Contento, Balch et al. 1995).

Psychosocial correlates (such as self-efficacy) have been shown to have low predictive

value in dietary intake of fat, fruits and vegetables (Baranowski, Cullen et al. 1999).

Further understanding ofhow adolescents make dietary choices is imperative in helping

this group choose healthy diets.

Qualitative exploration of influences on adolescent dietary behaviors is an

important method to better understand adolescent dietary behaviors. Several studies have

used focus groups and interviews to elucidate factors that are important to adolescents.

O’Dea et al. (O'Dea 2003) conducted 38 focus groups with 213 students in grades 2-11 in

Australia. Croll et al. examined adolescent’s perceptions of healthy eating in Minnesota

using 25 focus groups with 203 junior and senior high-school students (Croll, Neumark-

Sztainer et al. 2001). A study by Neumark-Sztainer et al. used 21 focus groups with 141

7th and 10th grade students in St. Paul, Minnesota (Neumark-Sztainer, Story et al. 1999) to

understand why adolescents eat what they eat, what makes healthy eating difficult, and

what suggestions adolescents have for making it easier to eat healthy. Cullen et al.

explored the social and environmental influences on fruit, juice, and vegetable intake

using 16 focus group discussions with 180 students from six low-income parochial school

districts (Cullen, Baranowski et al. 2000). Chapman and Maclean examined the meaning

of foods and social context surrounding eating occasions in a group of female adolescents

aged 1 l-18 years old (Chapman and Maclean 1993). The Minnesota Youth Poll explored
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adolescents’ opinions of nutrition-related topics through small group discussions with

900 high school students (Story and Resnick 1986). Major findings ofthese studies are

compared below.

Children and adolescents were consistently able to identify healthy foods (e.g.

fruits and vegetables) and their characteristics (e.g. low-fat, low-cholesterol) (Chapman

and Maclean 1993; Neumark-Sztainer, Story et al. 1999; O'Dea 2003). Croll noted that

adolescents rarely mentioned milk as a healthy item, and that adolescents were able to list

many more unhealthy foods (e.g. candy, chips, soda pop) than healthy items (Croll,

Neumark-Sztainer et al. 2001).

Adolescents were able to identify many short-term benefits ofhealthy eating

including enhanced cognitive functioning, physical performance, and appearance (Croll,

Neumark-Sztainer et al. 2001; O'Dea 2003); enhanced self-esteem and pride (O'Dea

2003), and higher self-control (Chapman and Maclean 1993); and references to increased

energy and endurance (Croll, Neumark-Sztainer et al. 2001; O'Dea 2003), and weight

loss (Chapman and Maclean 1993). Few adolescents mentioned long-term health

consequences (such as prevention of heart attack) (Croll, Neumark-Sztainer et al. 2001).

Adolescents were also able to articulate adverse physical and psychological effects of

eating unhealthy foods including: experiencing guilt (Chapman and Maclean 1993;

O'Dea 2003), disgust, and not being in control of oneself (Chapman and Maclean 1993);

being in a bad mood (Story and Resnick 1986); gaining weight (Story and Resnick 1986;

Chapman and Maclean 1993); poor health and cavities (Story and Resnick 1986); a

slowing down of the mind and body (O'Dea 2003).
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Despite adolescents' knowledge of healthy eating and its consequences, they also

acknowledge that most youth do not have healthy diets (Story and Resnick 1986). One of

the primary influences on adolescent dietary intake was taste and preferences. In general,

this age group seems to prefer the taste of sweets and salty snack, as well as foods that

with which they are familiar (Story and Resnick 1986; Chapman and Maclean 1993;

Neumark-Sztainer, Story et al. 1999; Croll, Neumark-Sztainer et al. 2001; O'Dea 2003).

Healthy foods were generally perceived as not looking appealing or tasting good (Story

and Resnick 1986; Neumark-Sztainer, Story et al. 1999). The social context also

appeared to influence what adolescents consume. Healthy foods were associated with the

home environment, relatives, and family meals (Chapman and Maclean 1993; Croll,

Neumark-Sztainer et al. 2001). Junk foods were associated with many positive

experiences, such as parties, socializing, having money, being able to do what you want

(Chapman and Maclean 1993), and with social events or hanging out with friends (Croll,

Neumark-Sztainer et al. 2001). Students in one study reported peer influence as a reason

for not consuming FVJ, as well as advertising for less healthy foods (Cullen, Baranowski

et al. 2000).

Adolescents in these studies also cited numerous barriers to healthy eating. Time

spent preparing food was mentioned in several studies as a barrier, with the belief that

healthy foods take longer to prepare and were not convenient (Story and Resnick 1986;

Neumark-Sztainer, Story et al. 1999; Croll, Neumark-Sztainer et al. 2001). Adolescents

also indicated that healthy foods are not readily available where they eat, such as at

school and in their homes, but especially in vending machines and fast food restaurants

(Story and Resnick 1986; Neumark-Sztainer, Story et al. 1999; Croll, Neumark-Sztainer
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et al. 2001; O'Dea 2003). When healthy foods are available in places such as the home,

they may not be in a form that is ready to eat (e.g. not peeled or cut up), which can

prohibit adolescents from consuming them (Cullen, Baranowski et al. 2000). Another

barrier to healthy eating in adolescents was a general lack of concern for the health

consequences of an unhealthy diet (Story and Resnick 1986; Neumark-Sztainer, Story et

al. 1999; Croll, Neumark-Sztainer et al. 2001). Even though adolescents were able to

identify long-term consequences ofpoor dietary behaviors, adolescents appear to view

themselves as "invincible."

The combined results of these studies provide evidence that adolescents are able

to delineate healthy and less healthy foods. They were also able to articulate the benefits

of healthy eating, and the consequences of unhealthy eating. However, they also

recognized that most people their age did not consume healthy diets. Even though

adolescents know about healthy eating, the perceived barriers to healthy eating, which

included taste preferences, inconvenience, and a lack of prioritization of healthy eating,

prevent them from translating this knowledge into healthy dietary behaviors.

In many of these studies, adolescents were asked to identify strategies for these

barriers to healthy eating. Responses included increased parental support (Neumark-

Sztainer, Story et al. 1999; O'Dea 2003); advance planning and preparation (Story and

Resnick 1986; O'Dea 2003); use of cognitive motivational strategies; and increasing

education about and advertising for healthy foods (O'Dea 2003); methods to make it

easier to eat healthy in social situations and to emphasize both the immediate and long-

term benefits of healthy eating may be beneficial in this age group (Croll, Neumark-

Sztainer et al. 2001); eating more meals with their families (Story and Resnick 1986);
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making healthy food look and taste better, and increase the availability and accessibility

of these items (Neumark-Sztainer, Story et al. 1999). In one study, adolescents focused

on macrosystem influences by suggesting use of and using media, advertising, and

product packaging to make healthy foods cool, or the “thing to do” (Neumark-Sztainer,

Story et al. 1999).

While these studies provide insight on the overall influences on adolescent dietary

behaviors, it is important to explore the contextual influences specific to the school

setting. Only one qualitative study was identified that explored the social and

environmental factors that relate to healthy eating in adolescents specific to the school

context (Bauer, Yang et al. 2004). In this study, seven focus groups were conducted with

26 students in two suburban public middle schools in Spring 2000. Additionally, 23

faculty and staff members participated in focus groups and individual interviews.

Adolescents and adults identified a number of barriers to healthy eating similar to those

noted in general studies of adolescent dietary behaviors. These included the types of

food available in the cafeteria (described as greasy, high fat); availability of less healthy

competitive foods in vending machines and snack carts; not having enough time to eat a

lunch, which forces some students to choose competitive foods; and unhealthy dieting

behaviors, teasing other students about weight and appearance, and other weight-related

concerns.

Additional qualitative studies exploring school nutrition will lead to a better

understanding of the school-specific influences on adolescent dietary behaviors. The

research undertaken in this dissertation examined school nutrition in a group of low-

income schools, which may reveal barriers specific to this at-risk population.
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THE ROLE OF ADMINISTRATORS IN NUTRITION PROMOTION

Until this point, this review has focused on school factors that impact student

dietary behaviors, but it is important that we take into account what influences these

school-level factors. It is important to recognize the central role that school personnel

have in shaping a school’s culture, and the degree to which health initiatives are valued.

Administrators, school board members, teachers, food service personnel, parents, and

community members can influence school nutrition promotion policies and programs and

can create a health-focused school culture. Limited research to date has studied the role

ofthese stakeholders in promoting health and nutrition to students.

Several surveys have examined the perceived barriers to health initiatives of

school personnel. In a survey of school administrators assessed the barriers to

implementing CSHPs in Ohio (Greenberg, Cottrell et al. 2001). The top barriers

identified were a lack of prioritization, funding, personnel, time, and leadership

(Greenberg, Cottrell et al. 2001). In a study of the top priorities and concerns of school

superintendents, a lack of prioritization of health initiative was also evident (Winnail and

Bartee 2002). Of the top ten concerns reported, half were directly or indirectly related to

financial issues (funding, salaries, attraction and retention of quality teachers, teacher

support, and declining student enrollment); three were related to academic priorities

(standards and assessment, content improvement, and graduation requirements); and the

last two included a lack of time, and provision of staff development and in-service

training (Winnail and Bartee 2002). School board members in California listed similar

factors that inhibit school nutrition policies including nutrition not being considered a
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priority by school board and the impact of the food program on school budget (Brown,

Akintobi et al. 2004). One study examined the barriers to implementing a quality school

lunch and providing nutrition education in Massachusetts’s schools (Cho and Nadow

2004). Food service directors, administrators and other relevant staff identified lack of

funding and time, academic requirements, and students’ preference for unhealthy foods

as primary barriers (Cho and Nadow 2004). Food service directors and other staff

identified lack of communication and leadership, lack of support materials and training,

and lack of parental support as additional challenges (Cho and Nadow 2004). Also, other

staff felt that the media focus on junk foods, and a lack of reinforcement of nutrition

messages in the home and school (e.g. vending machines) were challenges to providing

nutrition education (Cho and Nadow 2004).

Several studies have explored the attitudes of school administrators regarding

school nutrition issues. Two studies have noted that school administrators and board

members are aware of the relationship between nutrition and academic performance

(Shahid 2003; Brown, Akintobi et al. 2004). In one of these studies, these beliefs were

not translated into school practices, as principals did not encourage teachers to promote

nutrition, and often permitted competitive foods in schools (Shahid 2003). In both

studies, administrators and board members expressed an interest in being involved in

health or nutrition initiatives, and were interested in receiving additional training in these

areas (Shahid 2003; Brown, Akintobi et al. 2004).

Evidence suggests that administrator knowledge and attitudes towards nutrition

are reflected in school practices. In a survey of school principals in Minnesota,

principals' positive attitudes toward the school nutrition environment were positively
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related to the total number of school nutrition practices reported (French, Story et al.

2002). In another study, motivating factors for nutritional decisions differed in schools

that allowed vending machines (need for revenue, belief that kids will find other ways to

get these types of foods, other schools have vending machines, and there is not a

relationship between consumption of these foods and academic performance), when

compared with those that do not allow vending machines (they are not necessary, do not

promote learning, create trash in the school, and the district does not allow them) (Shahid

2003)

It is important that health and nutrition practitioners recognize the priorities and

concerns of school administrators and other personnel, and design health promotion

strategies that do not exacerbate these issues. Programs that can enhance the top

concerns of school administrators would have the best chance of being welcomed into

school systems. Identifying administrators' primary areas of concern can help researchers

be more effective when working with school districts. Additionally, efforts to provide

education and training to school administrators and other personnel may be an effective

means of prioritizing health initiatives in schools.

This study examines not only the barriers to promoting health and nutrition in

low-income middle schools, but also the accomplishments that schools have made, and

the things that have helped schools to make improvements that promote student health.

This will provide valuable information about things that practitioners and researchers can

do to assist schools in prioritizing health initiatives. The focus on low-income schools

will identify any additional barriers experienced by this population.
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SCHOOLS AS AN INTERVENTION SETTING TO IMPROVE ADOLESCENT

DIETARY INTAKE

Given the many school-specific factors that influence adolescent dietary intake,

many researchers and practitioners turn to schools as intervention sites for promoting

health and nutrition. School nutrition interventions include a variety of approaches

including nutrition education curriculum to increase knowledge of healthy eating,

environmental changes in the foods and beverages available in schools, and adoption of

nutrition policies. Nutrition education interventions are reviewed briefly below, as they

are not directly pertinent to the research in this dissertation. School environment

interventions, as a primary focus of the current research, are reviewed in more depth.

However, due to the large number of studies that have been published involving

environmental interventions, select studies are reviewed to provide an understanding of

the multiplicity of the literature. Additionally, most "policy" interventions involve

making changes to the school nutrition environment; therefore, these studies are

combined with the environmental interventions for this review.

School nutrition education interventions

The literature on school nutrition education interventions supports the use of

ecological models of health behavior change. A review of nutrition education

interventions showed that behaviorally-focused interventions and those that included

environmental changes to reinforce knowledge had more positive results, while programs

that focused solely on providing information and teaching skills were less successful

(Contento, Balch et al. 1995). School nutrition education programs have been, shown to
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be effective at increasing knowledge of healthy eating (Davis, Clay et al. 1999; Manios,

Moschandreas et al. 1999; Moreno, Denk et al. 2004) enhancing preferences for healthy

foods (Kelder, Perry et al. 1995), decreasing intake of high fat foods (Luepker, Perry et

al. 1996; Gortmaker, Cheung et al. 1999), and increasing consumption of fruits and

vegetables (Gortmaker, Cheung et al. 1999; Perry, Bishop et al. 2004). An educational

program aimed at decreasing consumption of carbonated beverages resulted in decreased

consumption, as well as a reduction in the mean % of overweight in intervention children

(James, Thomas et al. 2004). One study showed maintenance of some dietary

improvements three years after a nutrition education intervention (Nader, Stone et al.

1 999).

School nutrition environment interventions

The results of school nutrition environment interventions have been inconsistent.

A variety of environmental intervention approaches have been employed, and are

reviewed below. While this review is not comprehensive in nature, it provides

representative examples of the variety of school nutrition interventions that have been

performed. It also shows the diversity of outcome measures used in school intervention

research, including individual psychosocial, behavioral, and physiological parameters, as

well as school-level environmental variables.

Many interventions focus on increasing the availability and marketing of healthy

foods and beverages. The Changing Individuals' Purchase of Snacks (CHIPS) explored

pricing and promotion strategies to encourage purchasing of healthy options in 12

secondary schools (French, Jeffery et al. 2001); a similar study was conducted in two
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high schools (French, Story et al. 1997). In these studies, pricing and promotion

strategies were successful at increasing sales of low-fat snacks, carrots and fruit from

vending machines and a la carte lines (French, Story et al. 1997; French, Jeffery et al.

2001). In the Middle-School Physical Activity and Nutrition (M-SPAN) study, a two-

year intervention to provide and market healthy food choices in all middle school venues,

no changes were observed in total fat or saturated fat intake (Sallis, McKenzie et al.

2003). It is possible that addition ofpricing strategies to promote healthier options in the

M-SPAN study could have resulted in decreases in fat intake. The Students Today

Achieving Results for Tomorrow (START) after-school program increased the

availability of fruits and vegetables during the snack period in 44 after-school programs

(Cassady, Vogt et al. 2006). No pricing efforts were necessary, as these snacks were

available to students at no cost. These changes resulted in positive nutrition environment

changes, including increased availability of fresh fruit and fruit juice and decreased

saturated fat content of snacks; however, negative changes were also observed including

decreased availability of milk, calcium, and vitamin A (Cassady, Vogt et al. 2006).

Multiple levels of outcome variables were assessed in the Trying Alternative

Cafeteria Options in Schools (TACOS) study, which aimed to increase availability of

lower-fat foods in a la carte (French, Story et al. 2004). Sales data showed an increased

in the mean percentage of lower-fat food sales in the second year (French, Story et al.

2004). Students reported improved perceptions about the school environment providing

lower-fat options, social support for choosing lower-fat foods, and ease of identification

and purchase of lower-fat foods in the school cafeteria (French, Story et al. 2004).

However, there were no significant differences in intentions to buy lower—fat foods from
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the cafeteria or self-reported choices of lower-fat items (French, Story et al. 2004). It

appears that while the TACOS study was successful at enhancing the availability and

sales of lower-fat a la carte options and increased student awareness, that these

improvements were not translated into improved dietary behaviors. It is possible that

compensation occurred in other venues, such as at vending machines or at home.

Interventions have also tried removing less-healthy options available to students

to promote healthy eating. An intervention study that removed snack chips, candies,

sweet desserts, and sweetened beverages from snack bars and removed vending machines

from three middle school cafeterias in Texas resulted in mixed changes at the student and

school levels (Cullen, Watson et al. 2006). Positive changes included decreased

consumption of sweetened beverages and increased consumption of milk, calcium, and

vitamin A. Negative consequences included increased intake of saturated fat and sodium,

decreased intake of vegetables, and increased sales of ice cream (Cullen, Watson et al.

2006). Additionally, following the removal of less-healthy items from the snack bar and

vending machines from the cafeterias, the overall number of vending machines in the

schools doubled, and sales of chips and candy from. vending machines increased (Cullen,

Watson et al. 2006), indicating that compensation was occurring.

The Go for Health project improved the fat, saturated fat, and sodium content of

school lunches (Simons-Morton, Parcel et al. 1991). Students from intervention schools

reported lower intakes of fat, saturated fat, and sodium (significance not reported) in 24-

hour dietary recalls (Simons-Morton, Parcel et al. 1991). In another study, a district-wide

policy regulating the types of foods and beverages allowed in schools (e.g. plain or

carbonated water or 100% juice with no added sweeteners, 1% or fat-free milks) as well
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as the nutrient content of individual foods and beverages (e.g. 30% or less calories from

fat, 10% or less calories from saturated fat, no more than 35% sugar by weight) was

adopted in San Francisco (Wojcicki and Heyman 2006). Results included healthier food

and beverage options in school meals and a la carte/snack bars, increased participation in

and revenue from the school meals program, and decreased a la carte and snack bar sales

(Wojcicki and Heyman 2006). It appears that in order to be effective, school

environmental changes must be applied to all food venues within a school, or students

will continue to seek unhealthy items from alternative sources.

Several studies have used multiple intervention methods to promote healthy

eating and physical activity to students in schools. The Teens Eating for Energy and

Nutrition at Schools (TEENS) study in 16 middle schools in Minneapolis included

classroom education, family newsletters and behavioral coupons, and school-wide

environmental changes to promote lower-fat food service and a la carte offerings and

increased fi'uits and vegetables (Lytle, Murray et a1. 2004). Results showed no

differences in the fi'uits, vegetables, and salads offered in school meals (Lytle, Kubik et

al. 2006). Intervention schools increased the proportion of healthier foods available in a

la carte (p = .04) (Lytle, Kubik et al. 2006). Student dietary intake measured by 24-hour

recalls and by a fruit and vegetable screener survey revealed no significant differences for

the intervention group (Lytle, Murray et al. 2004). The only significant difference was

seen in the student survey-reported usual food choice score, indicating students in

intervention schools made lower fat choices (Lytle, Murray et al. 2004).

The Child and Adolescent Trial for Cardiovascular Health (CATCH) study,

considered to be one ofthe best school intervention studies to date, provides an excellent
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example of the mixed outcomes seen in the majority of school interventions. This multi-

level intervention included food service changes, nutrition education curriculum for

students, and take-home lessons and activities for families. Results from the CATCH

study showed some improvements in the fat content of school breakfasts and lunches,

however there were increases in sodium content of these meals (Osganian, Ebzery et al.

1996). Psychosocial correlates of diet showed mixed changes. The intervention

increased student-reported dietary intentions, usual food choice, nutrition knowledge and

social reinforcement; however there were no differences in positive or negative support

or self-efficacy for dietary behaviors (Edmundson, Parcel et al. 1996). There were

limited behavioral and physiological changes in students. Students in the intervention

schools had decreased intake of fat and saturated fat as a percentage of total caloric

intake, but also had an increase in sodium intake (Lytle, Stone et al. 1996). No

significant differences between groups were seen in intake of fruits or vegetables (Perry,

Lytle et al. 1998), or in cardiovascular disease risk factors including obesity, blood

pressure, and serum lipids (Webber, Osganian et al. 1996).

Results from individual school nutrition environmental interventions indicate that,

in general, these programs can be successful in creating positive changes in the foods and

beverages available to students; however, these changes do not always result in positive

behavioral and physiological results. It may also be necessary not only to increase the

availability of healthy options, but also to reduce the availability of less healthy options

to see changes in adolescent dietary intake. Combining increased availability of healthy

options, decreased availability of less healthy options, and utilization of pricing strategies

to highlight healthy items may be necessary to have the maximum impact on adolescent
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dietary behaviors. Interventions that include strategies at multiple levels, such as

nutrition education and family outreach could potentially increase the likelihood that

behavioral changes will occur, however results from the TEENS and CATCH studies still

reported mixed results, with some negative changes in dietary behavior. One difficulty

with multi-level interventions is determining the individual factors that create positive

and negative changes in student behaviors. Additionally, interventions that require

numerous changes at multiple levels may be overwhelming to individual schools,

resulting in decreased commitment and buy-in to the project. Therefore, it is necessary to

identify which specific strategies seem to be most effective and tailor these activities to

the specific needs of the schools.

LIMITATIONS OF THE SCHOOL NUTRITION INTERVENTION LITERATURE

Some ofthe inconsistency in results of school nutrition interventions may be

attributable to the methods used in the field. When reviewing the school nutrition

intervention literature, many limitations become apparent, several of which are outlined

below. Many of the school intervention studies have small sample sizes, both in number

of school and students, which decreases statistical power to detect differences between

intervention groups. Many studies use a case-study approach with only one or a few

schools, oftentimes with no comparison group. The largest school intervention thus far is

the CATCH study involving 96 elementary schools in four regions of the United States

(Luepker, Perry et al. 1996).

Additionally, the outcome measures of interest vary among published studies.

Many school nutrition interventions do not measure student-level indicators, such as the
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CHIPS study (French, Jeffery et al. 2001), which collected sales data only at the school

level. Student-level indicators commonly measured in intervention studies include both

dietary intake, as well as psychosocial variables. Studies that measure dietary intake

have used a wide variety of instruments. Methodologies used in several key studies

include: a single 24-hour recall in the TEENS study (Lytle, Murray et al. 2004); one 24-

hour recall supplemented with a qualitative diet record in the CATCH study (Lytle, Stone

et al. 1996); seven-day food records as used in the Gimme 5 study (Baranowski, Davis et

al. 2000); or a food-fi'equency type survey including a checklist of low and high fat foods

with frequency response options (not much, some, a lot) in the Cardiovascular Health in

Children (CHIC) study (Harrell, Gansky et al. 1998). Lack of consistent methods of

assessing dietary intake makes it difficult to quantify changes in dietary intake as a result

of interventions, and limits the ability to compare results between studies.

The choice of methods used to assess student dietary changes may have a

significant impact on the results ofthe study, and are important when interpreting the

results of school intervention studies. Results may vary when researchers measure total

dietary intake (such as 24-hour recall) compared with a limited scope (such as plate waste

or visual observation of a single meal). For example, the “Go for Health” school

nutrition intervention uses two methods to assess dietary intake (Parcel, Simons-Morton

et al. 1989). Direct observation of school lunch showed improvements in fat and sodium

intake for the intervention group; however no significant differences were seen when

analyzing 24-hour recall data (Parcel, Simons-Morton et al. 1989). This may reflect

differences in measurement precision, or could also be an indication that students are

compensating for changes in foods eaten in schools with foods eaten outside of the school
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and at home. When interpreting study results it is necessary to take into consideration the

measurement tools used.

Measuring the school nutrition environment, including the types of foods and

beverages available in school meals, as well as competitive foods such as vending

machines and a la carte has also proven to be difficult. Some researchers categorize

foods into healthy or less healthy options (using varying criteria to categorize foods), or

only focus on a specific type of food or beverage (e.g., chips, carbonated beverages, or

fruits and vegetables). Others report nutrient composition of foods and beverages (e.g.,

% fat, total calories). There are currently no instruments that have been tested for

validity or reliability to assess the school nutrition environment (McGraw, Sellers et al.

2000; Lytle and Fulkerson 2002). Differences in the way environmental variables are

quantified makes interpretation and comparison of results between studies difficult.

Standardizing measurement and reporting methods used at all levels in the intervention

literature, and measuring outcome variables at multiple levels would enhance

understanding of the factors that influence adolescent dietary behaviors.

PROJECT JUSTIFICATION

The rapid increase in the prevalence of overweight and obese adolescents

demonstrates the need for innovative and effective intervention strategies to reverse this

trend (Ogden, Flegal et al. 2002; Ogden, Carroll et al. 2006). Evidence suggests that low-

income and minority adolescents are at increased risk for overweight, obesity, and poor

dietary quality (Neumark-Sztainer, Story et al. 1996; Fox and Cole 2004; Sorof, Lai et al.

2004; Jago, Harrell et al. 2006; Ogden, Carroll et al. 2006).
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Schools have been identified by researchers and public policy makers as a logical

setting to work with children because: a) they reach the large majority of children; b)

students spend a large amount of their time at schools; and c) students typically consume

at least one meal in the school setting each day (usually lunch, and sometimes breakfast

and after-school snacks as well) (Story 1999; Michigan Department of Education,

Michigan Department of Community Health et al. 2001; American Dietetic Association

2006; Story, Kaphingst et a1. 2006).

While school nutrition interventions involving education, environment, and policy

changes (or a combination thereof) have been moderately successful at improving

intrapersonal factors (such as knowledge, attitudes, and self-efficacy) and environmental

factors (such as the nutrient contents of school meals), there have been limited and mixed

changes in behavioral outcomes (such as dietary intake) or physiological disease markers

(such as blood lipids and BMI) (Webber, Osganian et al. 1996; Atkinson and Nitzke

2001). These results clearly indicate a gap between the theory and practice of influencing

dietary behaviors in adolescents. Lack of positive individual level results supports the

need for multi-level interventions that target multiple factors that influence adolescent

dietary intake.

The lack of consistency and effectiveness of school nutrition interventions can

partially be attributable to the many limitations of the literature mentioned above

including: lack of valid and reliable assessment methods; variation in the measurement of

outcome variables; inconsistency in reporting of results; use of small non-representative

samples; and short-term follow-up periods. However, the most important problem could

be the lack of clear theoretical basis in many intervention programs. Social ecological
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models of health behaviors have been prOposed for addressing adolescent dietary

behaviors (Story, Neumark-Sztainer et al. 2002), however the efficacy of these models

has not been proven (Sallis and Owen 2002). It is imperative that researchers strive to

better understand the relationships between the various school-related influences on

adolescent dietary behavior in order to design and evaluate more effective school

nutrition interventions.

There is very limited literature regarding the efficacy of school policies at creating

change in school environment and practices, and ultimately resulting in changes in

student dietary behaviors. The Child Nutrition Reauthorization Act of2004 (Section 204

ofPublic Law 108-265 June 3, 2004) required all schools participating in the National

School Lunch Program to establish a school wellness policy by fall of 2006. Given the

novelty of the federal wellness policy mandate, now is the time to explore the effect that

wellness policies have had on school nutrition and physical activity environments,

policies, and practices.

The goal of this dissertation research was to examine the associations between

school nutrition policies, physical environments, and dietary behaviors to better

understand what intervention strategies will be most effective at influencing adolescents’

dietary behaviors. Baseline data from an intervention study in low-income Michigan

middle schools were used to examine these associations in a cross-sectional manner. The

focus on low-income schools provides valuable information specific to this vulnerable

population that is historically at a higher risk of obesity and nutritional deficiencies.

This research helps to fill two major gaps in the school nutrition literature. First,

it is the second known study to explore whether school wellness policies are associated
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with school nutrition environments and practices. Second, this research is among the first

studies to examine the association between school nutrition environments and student

dietary intake in a cross-sectional manner (Kubik, Lytle et al. 2003; Briefel, Crepinsek et

al. 2009; Fox, Dodd et al. 2009; Gleason and Dodd 2009). Cross-sectional analysis,

which utilizes observations made at a single point in time without intervention, is a useful

tool for exploratory analysis in order to assess associations. However, due to the fact that

cross-sectional data is collected at one point in time, it cannot be interpreted as

causational. Longitudinal studies of a nationally representative group of schools would

be ideal to establish and to observe the changes in environments and policies over time.

Thus, results are best interpreted as providing direction for further intervention studies to

determine causational relationships. Results from this dissertation research will help

identify which school-level intervention activities are most likely to have an impact on

adolescent dietary behaviors.

When analyzing data involving students nested within schools (a cluster sample

design), several methodological issues arise that must be addressed through appropriate

multi-level statistical modeling techniques (which take into account the fact that data are

collected at two different levels — students and schools). First, the students within one

school are not independent of other students within that school; thus, the error terms from

students within the same school will be correlated with each other. Furthermore, the

number of students sampled within each school can impact the results of the analysis if

an unequal number of students are sampled from schools but the statistical method

assumes an equal number of students in each school. Results must be weighted so that
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schools with more students responding are weighted more heavily in the analysis that

schools with only a few students.

The SNDA-III study data are cross-sectional in nature and were analyzed. for

similar associations as examined in this dissertation (Briefel, Crepinsek et al. 2009; Fox,

Dodd et al. 2009; Gleason and Dodd 2009). While the SNDA-III study contained a large

number of schools (287), dietary data were only gathered from approximately 10 students

in each school. Because ofthe large number of schools, multi-level modeling techniques

were not used to accommodate the data structure of students nested within schools;

however, the single-equation model accounted for the fact that the error terms from

students within a single school would be correlated. Additionally, it was not necessary to

weight observations from different schools, as there were approximately the same

number of students sampled from each school. In contrast, in this dissertation research

analysis, hierarchical linear modeling (HLM) software is used to fit the multi-level data

structure of students nested within schools because of the smaller number of schools (65)

and the variation in the number of students from each school sampled from 10 to 68

students (schools with less than 10 students participating were removed from analysis due

to a lack of statistical power). The HLM program weights the results from each school

based on the number of students sampled.

The qualitative component of this dissertation utilized interviews and focus

groups with school administrators, food service directors, coordinated school health team

members, and students to assess the facilitators and barriers schools experience when

promoting nutrition. Few studies have explored the influence of these key adults in

promoting school health (Greenberg, Cottrell et al. 2001; Winnail and Bartee 2002;
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Shahid 2003; Brown, Akintobi et al. 2004; Cho and Nadow 2004), with only one

focusing on nutrition specifically (Shahid 2003). Similarly, while several studies have

qualitatively explored how adolescents perceive healthy eating (Story and Resnick 1986;

Chapman and Maclean 1993; Neumark-Sztainer, Story et al. 1999; Cullen, Baranowski et

al. 2000; Croll, Neumark-Sztainer et al. 2001; O'Dea 2003; Bauer, Yang et al. 2004),

only one has focused on the school setting (Bauer, Yang et al. 2004). Both the student

and adult perspectives are necessary to understand the full context of nutrition promotion

in schools, and to aid researchers in developing interventions and programs that

recognize and address the challenges schools experience.

Furthermore, it is important to explore barriers in low-income schools with both

students and adults to determine unique challenges they may experience in promoting

school nutrition that may not be apparent in the other populations that have been studied.

Taken together, the results from this dissertation help define and justify use of social

ecological theories in the school setting. Researchers and policymakers can use this

information to design programs, policies, and resources to enhance the dietary behaviors

of adolescents, especially those in low-income schools.

The next three chapters are written as articles for publication. Chapter Two

examines the associations between local wellness policies and healthy school

environments and practices. Chapter Three examines the effect of school nutrition

environments and practices on student dietary intake. Chapter Four uses a qualitative

approach to examine the facilitators and barriers to healthy eating in the school setting

from the perspective of food service directors, school administrators, coordinated school

health team members, and from students themselves. The concluding chapter brings the
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three articles together, further discusses the results and overall conclusions that can be

drawn from this research, as well as the implications for school practice and future

research steps.
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CHAPTER TWO:

THE QUALITY OF SCHOOL WELLNESS POLICIES AND ASSOCIATION WITH

SCHOOL PRACTICES IN LOW-INCOME MICHIGAN MIDDLE SCHOOLS

BACKGROUND

Schools have been identified as an important setting for nutrition promotion and

interventions to reduce the prevalence of childhood obesity, promote overall health and

well-being, and prevent chronic diseases such as heart disease and diabetes (Michigan

Department of Education, Michigan Department of Community Health et al. 2001;

American Dietetic Association 2006; Story, Kaphingst et al. 2006). The Child Nutrition

and WIC Reauthorization Act of 2004 (Section 204 of Public Law 108-265 June 3, 2004)

required all local education agencies (school districts) receiving funding for school meals

(National School Lunch program, School Breakfast Program, or Afier School Snack

Program) to establish a local wellness policy by July I“, 2006. These local wellness

policies serve as a written document that outlines the actions schools will take to promote

health to students and staff. Wellness policies must include: goals for nutrition

education, physical education, and physical activity; nutrition guidelines for school meals

that meet or exceed USDA requirements; nutrition guidelines for all other foods available

on campus (i.e., competitive foods); 3 plan for measuring implementation of the wellness

policy; and involvement of key stakeholders in development of the policy including

Parents, students, school food authority, administration, school board, and the public

(Section 204 of Public Law 108-265 June 3, 2004). Recognizing that each school district

has unique strengths and challenges, no specific details were given for each of the six
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areas, allowing districts to tailor their policy to their needs. This lack of structure has

resulted in a high degree of variability in the quality, implementation, and enforcement of

such policies (Institute of Medicine 2007; Story, Nanney et al. 2009).

Several nation-wide studies examined the existence of school nutrition policies

prior to the federal mandate, at which time less than half of all school districts studied

had adopted a wellness policy or other policies to promote healthy eating and physical

activity (Greves and Rivara 2006; O'Toole, Anderson et al. 2007; Finkelstein, Hill et al.

2008). After the federal mandate took effect, the majority of districts had adopted a

policy (School Nutrition Association 2006; Metos and Nanney 2007; Moag-Stahlberg,

Howley et a1. 2008; Probart, McDonnell et al. 2008; Belansky, Cutforth et al. 2009;

Longley and Sneed 2009); however, wellness policy language is often vague, making it

difficult to implement and evaluate wellness policy effectiveness (Metos and Nanney

2007; Probart, McDonnell et al. 2008; Belansky, Cutforth et al. 2009).

School wellness policies may hold promise for improving school nutrition;

however, few studies have examined the association between written policy and actual

school health practices; those that have show mixed results. A Connecticut report

indicated that wellness policy strength was associated with fewer unhealthy competitive

foods available (Friedman 2009). Another study found significant improvements in

wellness practices following the wellness policy mandate (Longley and Sneed 2009). In

contrast, a Colorado study found little change in physical activity provisions or school

nutrition environments after the wellness policy mandate (Belansky, Cutforth et al. 2009;

Belansky, Cutforth et al. 2009). Another study found little concordance between written
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policies and school fundraising practices (Kubik, Lytle et al. 2009). It is unclear whether

or not wellness policies are being translated into the intended healthier school practices.

The current study describes the association between written wellness policies and

school-reported nutrition policies and practices to better understand the impact of the

federal wellness policy mandate. The goal of the current study to examine the

relationships among written wellness policies and school nutrition policies and practices

as reported by school administrators and food service directors. This study is among the

first to evaluate the associations between written wellness policies and parallel school

practices.

METHODS

School Nutrition Advances Kids project

The current study utilized baseline data collected as part of the School Nutrition

Advances Kids (SNAK) project. The SNAK project, fimded by the Robert Wood

Johnson Foundation Healthy Eating Research program, Supplemental Nutrition

Assistance Program Education (SNAP-ed), and the Michigan Department of Community

Health, is a collaboration between researchers at Michigan State University (MSU), the

Michigan Departments of Education and Community Health, and several'partnering

organizations of the Michigan Action for Healthy Kids coalition. The SNAK project

aims to improve school nutrition environments through Coordinated School Health,

Michigan’s Healthy School Action Tool (HSAT), and implementation of the Michigan
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State Board of Education nutrition policy. All study procedures and instruments were

approved by the MSU Institutional Review Board.

Study sample

Schools were recruited to participate in the SNAK project through an application

for small grant funding to collect data and implement a nutrition environment and policy

intervention or act as a comparison school. Eligibility criteria included having 50% or

more of students eligible for free or reduced price meals, and having 7th and 8th grades

within the same building (for follow-up purposes). School recruitment methods included

direct mailings, e-mails, and phone calls to eligible schools and a posting on the

Michigan Team Nutrition website.

The SNAK project is a two-year intervention study with an overlapping design

including two cohorts. The first cohort included 32 schools in 30 districts participating

from October 2007 — June 2009, and the second cohort included 33 schools in 20 districts

participating from September 2008 — June 2010.

Wellness policv evaluation

Local wellness policies were collected for 48 of the 50 school districts

participating in the SNAK project (one district had not created a policy, and one was not

able to locate their policy). For districts with more than one school building participating

in the SNAK project, one building was randomly selected to represent the district in the

wellness policy analysis.
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The quality of the local wellness policies from each district was quantified using

the School Wellness Policy Evaluation Tool (Schwartz, Lund et al. 2009). This tool

contains 96 items within seven sections that correspond with the federal wellness policy

requirements (Table 2-2). Each item received zero points if the item is not addressed in

the written policy; one point if the item is addressed, but the statement is weak or only

suggestive (e.g., schools should provide an adequate amount of time for lunch); and two

points if the statement is specific and required (e.g., schools will provide at least 20

minutes daily to eat lunch). Response options were condensed into "No" (0 points) and

"Yes" (1 or 2 points) categories. Each section, and the assessment as a whole, received

two scores: 1) the comprehensiveness score represents the percent of items within the

section addressed at all in the written policy (those receiving one or two points); and 2)

the strength score represents the percent of items within the section that had strong and

required statements (those receiving two points). Evaluation of the tool indicates it has

adequate internal consistency and inter-rater reliability (Schwartz, Lund et al. 2009).

Two researchers independently scored each policy using the Wellness Policy

Evaluation Tool, and discrepancies between coders were discussed and reconciled with a

third researcher. A comprehensive set of decision rules was created based on these

decisions. Each policy was then rescored by both researchers, and results were compared

once again to ensure consistency of scoring.

It became apparent during the wellness policy scoring that the majority of policies

were based on two common wellness policy templates that were made available for

districts to use and modify to fit their needs, and that wellness policy quality differed

based upon the template used. The first template was the Michigan Association of
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School Boards (MASB) recommended policy developed by the Michigan Department of

Education in collaboration with other state and local organizations, agencies, and citizens.

The second was from a company that schools can hire to provide template school board

policies that ensure schools are in compliance with all federal and state mandates

(designated "Policy Company"). In addition, two schools utilized a template from the

National Alliance for Nutrition and Activity (NANA) (wwwv.schoolwelInesspoliciesorg),

and four schools did not follow a recognizable policy template. Policies were therefore

categorized based on the template type used to create them (MASB, Policy Company,

NANA, Other). The MASB policies were also further categorized based on how districts

modified the policy - shortened, left as intended, or enhanced the template policy.

School Environment and Poligy Survev

The School Environment and Policy Survey (SEPS) was used to gather data

regarding the nutrition and physical activity policies, practices, and environmental

features as reported by school personnel. The SEPS was developed by Dr. Elaine

Belansky and the Rocky Mountain Prevention Research Center for use in Colorado

elementary schools, and preliminary validation findings suggest little reporting bias

(Belansky, Cutforth et al. 2009). The SEPS contains 3 modules with unique questions for

administrators, food service directors (FSDs), and physical education (PE) teachers,

based on their areas of expertise. Each module takes approximately 30 minutes to

complete.

The SEPS was adapted for use in Michigan middle schools based on a literature

TeVleW, best practice recommendations for schools, and experience in working with
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middle schools. The adapted SEPS was reviewed by project team members from various

areas of expertise relating to school nutrition and by several school food service and

administration representatives to establish face and content validity.

The first cohort of schools completed the SEPS between January and March 2008,

and the second cohort between November 2008 and March 2009. Individuals were

mailed a paper survey and also e-mailed with a link to the survey online. Follow-up

phone calls, e-mails, and mailings encouraged survey completion, and a $25 gift card was

used as an incentive. Response rates were 85% for administrators, 91% for FSDs, and

86% for PE teachers. Table 2-1 describes the school nutrition policy and practice

variables from the SEPS survey as reported by administrators and FSDs.

School characteristics

Information regarding the following school characteristics was gathered in several

ways. Schools were asked to indicate the number of 7th grade students and the total

building enrollment on their application to participate in the SNAK project. The percent

of students eligible for free or reduced price school meals at each school was obtained

through the Michigan Department of Education. School setting (urban, rural, or

suburban) was determined using US. Census data (2000) for each community. Presence

of a coordinated school health team (CSHT) prior to joining the SNAK project, and

public vs. charter were determined through interactions with each school. The Healthy

School Action Tool (HSAT) website and information from the Michigan Department of

Community Health were used to determine whether schools had completed the HSAT

self-assessment prior to enrollment in the SNAK project. Questions from the SEPS
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survey indicated the percentage of minority students, whether the food service director

had a nutrition-related degree, and whether the school had participated in any extra

nutrition or physical activity programming.

ANALYSIS

All analyses were performed using Stata statistical software (Stata Corporation,

Release 10.0, College Station, Tex, 2008). Descriptive statistics were used to express the

quality of written local wellness policies as assessed by the Wellness Policy Evaluation

Tool (represented by the mean comprehensiveness and strength scores for each section,

and the total policy score) and the number of districts meeting all federal wellness policy

requirements. Analysis of variance was used to examine differences in wellness policy

quality based on the policy template type and school characteristics, and estimates of

proportions were used to determine associations between school characteristics and

wellness policy template type used. Multivariate regression analysis was used to

determine associations between school characteristics and wellness policy quality scores,

while controlling for wellness policy template type. Fisher's exact test (one-sided) was

used to evaluate degree of agreement between written wellness policies and the school

nutrition policies and practices reported in the SEPS.

63



T
I
A

fi
fl
\
.
_
t
.
.
_
.
.

_

 

 

 



Table 2-1: Description of variables from the School Environment and Policy Survey

reported by administrators and food service directors (FSD)
 

 

 

 

Variable LDescription

Administrator-reported school nutritionpolicies

Prohibits use of food as a No (no written policy, written policy not

reward or punishment enforced)/Yes (unwritten policy always enforced,

Healthy foods in vending written policy sometimes or always enforced)

machines
 

Healthy foods in a la carte
 

Healthy foods in fundraising
 

Healthy foods in classparties
 

FSD-reported food service practices
 

 

 

Breakfast available Yes/No

Serving low-fat options in Yes (everyday, 1-2 times/week, or 3-4

school meals times/week)/No @ever)

Strategies to encourage Yes (any of the following: offering mini-servings of

participation in school meals new healthy foods, taste tests, incentives for school

lunch, announcing menu, discarding damaged

produce, displaying foods in a way that is visually

appealing, surveying students about foods, beverages,

preferences, time to eat, or general opinion of food

service)/No (none of the above)
 

 

   
 

Adequate time to eat lunch Yes (an average of 15 minutes or more to eat after

being serverD/No (less than 15 minutes)

Provide training for food Yes (school provided training/education

service opportunities to food service staff)/ No

FSD Degree Yes (FSD has a nutrition-related degree)fNo

Administrator-reported school nutrition practices

Coordinates nutrition Yes (any of the following: posters encouraging

education with the entire healthy eating can be found throughout the school,

school bulletin boards feature healthy eating information,

school announcements include messages about

healthy eating)/No (none of the above)
 

 

   
Teachers model healthy Yes (teachers model healthy eating behaviors to

eating behaviors students)fNo

Integrate nutrition education Yes (the classroom curriculum integrates healthy

into classroom curriculum eating messages)/No

Presence of a coordinated Yes (existence of coordinated school health team

school health team prior to start of SNAK project)/No
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RESULTS

Schools enrolled in the SNAK project had an average of 134 seventh grade

students (range: 23-431) and an average building enrollment of 490 students (range: 13 l-

1217). Two-thirds of schools were located in urban settings, 20% were rural, and 14%

were suburban. The majority of schools were public (85%), and 57% had >50% minority

population. Twenty-two percent of SNAK schools used the same food service

management company. Schools had an average of 71% of students eligible for free or

reduced-price school meals (range: 50-100%). Demographic characteristics were similar

for school buildings selected for wellness policy analysis compared with the total sample

(data not shown).

The results for each item scored in the Wellness Policy Evaluation Tool are

shown in full in Appendix A. The comprehensiveness (percentage of items receiving one

or two points) and strength (percentage of items receiving two points) of wellness

policies for each section, and the overall policy are shown in 2- 2. The total

comprehensiveness score indicates that local wellness policies on average addressed 40%

of the all items, and the total strength score indicates only 18% of items had specific and

required strategies. Wellness policies scored highest in the nutrition education section

(mean comprehensiveness: 62%; mean strength: 3 1%), and lowest in the nutrition

standards for competitive food section (mean comprehensiveness: 33%; mean strength:

5%).

Local wellness policies were categorized based on the policy template type used

to create the policy. Of the 48 policies examined, most districts used either the MASB (n
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= 21) or the Policy Company (n = 21) policy template, two schools used the NANA

policy template, and four others had policies that did not clearly resemble any model

policy template. The MASB policies were further categorized based on how districts

modified the template policy. Of the 21 districts using the MASB template, 2 enhanced

the policy by adding additional requirements, 11 adopted the template with minimal

changes, and 8 adopted a shortened version that either included only the introductory

pages of the template, or removed other sections of the policy.

The wellness policy quality scores by section and for the overall policy are shown

in full by policy type in Appendix B. In general, the NANA-based policies had higher

than average scores in most sections, and the policies that did not use a recognizable

template were shorter and scored lower than average in most sections (Appendix B).

For further analysis, the policies were grouped together into three categories:

MASB, Policy Company, and NANA + Other. Analysis of variance was used to

compare mean strength and comprehensiveness scores by policy template type. MASB-

based policies scored significantly higher than Policy Company-based policies in

nutrition education comprehensiveness, competitive food standards comprehensiveness,

physical education comprehensiveness and strength, communication and promotion

comprehensiveness and strength (Table 2-2). The MASB-based policies mean strength

scores for competitive food standards were higher than Policy Company-based policies,

which all received zero points in this section. MASB-based policies also scored

Significantly higher in the total comprehensiveness and total strength scores. NANA +

Other policies scored significantly lower than MASB-based policies in physical

66



education comprehensiveness scores, but there were no differences in any other sections

or for the total assessment.

There was a high level of variation in wellness policy quality within districts

using the same policy template type, based on how districts modified the template. Table

2-3 shows that both the enhanced MASB policies and as-intended MASB policies scored

significantly higher in total comprehensiveness and total strength when compared to the

shortened MASB policies.

Less than half of the local wellness policies (46%) met all of the federal

requirements (Table 2-4). Most wellness policies met the minimum requirements for

nutrition education (96%), school meal standards (93%), and physical activity goals

(67%), with the majority of policies having strong and required statements, receiving the

maximum oftwo points. While most district wellness policies addressed competitive

food standards (77%) and policy evaluation (81%), the large majority of policies received

only 1 point for having statements that were vague or suggestive.

Associations between school characteristics and policy template were determined

by comparison of proportions (Appendix C). Having a high percent of students eligible

for free or reduced-price school meals, completing the HSAT assessment, and having a

CSHT were not found to be associated with schools selecting any particular policy

template type. Schools implementing extra nutrition or physical activity programs were

Significantly more likely to use the Policy Company policy template. Small, rural, and

public schools, those with a high percentage of minority students, and those using the

food service management company were significantly less likely to use other wellness

p01icy templates. Analysis of variance and multivariate regression analysis were used to

67



examine the associations between school characteristics and wellness policy quality (total

comprehensiveness and strength). No school characteristics were found to be

significantly associated with wellness policy quality independently or after controlling for

policy template type (Appendix D).

Fisher’s exact test (one-sided) was used to explore the degree of concordance

between written local wellness policies and: administrator-reported school nutrition

policies (Table 2-5); administrator-reported school nutrition practices (Table 2-6); and

FSD-reported school food service practices (Table 2-7). A concordant pair is when a

practice has been reported in the SEPS survey, and that item is included in the written

wellness policy; a discordant pair indicates that the SEPS-reported practice is not

included in the wellness policy, or vice-versa). The overall concordance is the

percentage of responses that were similarly classified in written wellness policies and the

SEPS survey (Yes/Yes or No/No pairs). The only practice that showed significant

concordance was having a policy regarding healthy foods in fundraising activities (71%

similarly classified, p = 0.01) (Table 2-5). The percent of concordant policies and

practices ranged from 9-71%.
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Table 2-4: Percentage of school districts meeting federal wellness policy requirements

districts

school

 

Note: Physical education is not included, as it is not afederal requirement.
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Table 2-5: Concordance between written wellness policies and administrator-reported

school nutrition policies

 

 

 

 

 

 

 

 

 

 

 

      

SEPS-

reported

practice

Included

in Fisher's

written % p-value

wellness similarly (one-

Policy policy No Yes It classified sided)

Prohibits use of food as a No 8 14 37 49% 057

reward Yes 5 10

Healthy food in vending No 2 4 21 67% 045

machines Yes 3 12

Healthy food in a la carte No 4 4 33 67% 0.23

Yes 7 18

Healthy food in ftmdraising No 18 3 33 71% 001

Yes 8 9

Healthy food in class parties No 11 4 40 50% ()_4()

Yes 16 9   
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Table 2-6: Concordance between written wellness policies and administrator-reported

school nutrition practices

 

 

 

 

 

 

 

 

 

       

SEPS-

reported

practice

Included

in Fisher's

written % p-value

wellness similarly (one-

School nutrition practice policy No Yes classified sided)

Coordinates nutrition No 0 8 4] 66% 0.25

education throughout school Yes 6 27

Teachers role-model healthy No 6 3 41 44% 0.57

eating Yes 20 12

Integrate nutrition education No 8 7 41 51% 0.55

into broader curriculum Yes 13 13

Presence of a Coordinated No 7 12 41 56% 0.37

School Health Team Yes 6 l6 
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Table 2-7: Concordance between written wellness policies and FSD-reported food service

 

 

 

 

 

 

 

 

 

 

 

 

         

practices

SEPS-

reported

practice

Included

in Fisher's

written % p-value

wellness similarly (one-

Food service practice policy No Yes 11 classified sided)

Breakfast available No 0 34 46 26% n/a

Yes 0 12

Serving low-fat options in No 2 41 45 9% 0 91

school meals '

Yes 0 2

Strategies to encourage No 3 40 46 13% 0.81

participation in school meals Yes 0 3

Adequate time to eat lunch No 8 14 46 46% 0.36

Yes 11 13

Training provided for food No 7 12 46 46% 0.32

service staff Yes 13 l 4

FSD has a nutrition-related No 20 14 46 50% 0.26

degree Yes 9 3 '
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DISCUSSION

In this study, differences in wellness policy quality were primarily attributed to

the policy template used to create a policy in this sample of low-income Michigan middle

schools participating in the SNAK project. The MASB template generally scored higher;

however, when districts shortened the template their policies scored lower. Results from

previous studies indicate that the majority of school districts adopted the state-

recommended wellness policy template (Probart, McDonnell et al. 2008; Belansky,

Cutforth et al. 2009). In this sample of low-income Michigan middle schools

participating in the SNAK project, approximately half of the districts adopted the state-

recommended MASB policy template, while the other half utilized the wellness policy

template provided to them through the Policy Company. It is reasonable to assume that

school districts that contracted with Policy Company for the rest of their school board

policies also adopt Policy Company's wellness policy template. The only school-level

characteristic associated with choice of wellness policy template was schools that

participated in any extra nutrition or physical activity programming were more likely to

use the Policy Company template. One possible explanation for this association is that

extra health programming may be an indicator of higher financial resources, suggesting

these schools have a greater ability to pay for a company to manage their school policies.

Results from the current study did not find differences in wellness policy quality

based on school-level characteristics. On average, policies had a comprehensiveness

score of40%, but a strength score of only 19%, indicating few items had clearly defined

and required mandates within their policies. Low wellness policy strength scores were

due to the characteristic weak and suggestive wording found in most templates that
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included statements such as “shall offer and promote healthy foods in all venues,” or "all

foods available on school grounds shall strive to comply with the current USDA Dietary

Guidelines for Americans." This weak language is consistent with that seen in previous

research evaluating the quality of wellness policies (Probart, McDonnell et al. 2008;

Story, Nanney et al. 2009). Non-specific language can be problematic as it makes

implementation of wellness policy provisions difficult.

When comparing written wellness policies with administrator and FSD-reported

practices, many inconsistency were found. The percentage of similarly classified

responses (Yes/Yes, No/No) between written policies and reported practices ranged from

9-71%. Another recent study had similar findings where the concordance between

fundraising policies and practices ranged from 15-68% (Kubik, Lytle et al. 2009).

Several plausible explanations exist for these discrepancies. First, it is important to

recognize that wellness policies are written at the district level, and may not reflect

practices at the school building level. As seen when examining the quality ofwellness

policies, language was often non-specific. Districts may intentionally keep written

policies vague so that each building can tailor the policy to their specific needs. Districts

may also intentionally use vague language in wellness policies so they can't be held

accountable if not meeting policy requirements.

When an administrator or FSD reports a practice but that practice is not included

within the written wellness policy, it is possible that this information is contained in other

policies or documents, such as staff and student handbooks. Studies examining written

policies in the future should consider all health-related policies in addition to the local

wellness policy. Other potential explanations exist for those cases when an item is
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included in the written wellness policy, but the administrator or FSD does not report that

practice as occurring at their school. The most obvious reason for this might be that

wellness policies are simply not being translated into school practices. It could also be

that school districts are adopting wellness policies that include goals they hope to achieve

in the future, but they have not implemented them at this point in time. It is also possible

that administrators and food service directors are unaware of some of the practices that

were asked in the SEPS survey, and that these practices are in fact happening at their

schools but were not reported. The lack of agreement between wellness policies and food

service practices may be an indication that FSDs are not included in making decisions

regarding wellness policy language. I

Another reason that may explain the discrepancy between written wellness

policies and school practices could be because districts are utilizing a wellness policy

template without modifying it to match school practices. During scoring of the SNAK

schools’ wellness policies, it was observed that some schools failed to insert their district

name into the policy template where indicated. Furthermore, one policy template

consisted of a list of statements districts could select for their policy, and some districts

simply checked every single box in the template policy, even though many of the

statements were nearly identical and overlapped. Guidance was clearly necessary to aid

school districts in creating their wellness policies; however, these observations indicated

that the widespread availability of policy templates allowed districts to adopt a policy

template without modifying it to reflect their practices, missing the spirit of collaboration

and personalization that was intended (Story, Nanney et al. 2009).
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The "What's Working" project assessed the impact of the wellness policy mandate

in low-income rural Colorado schools. Results indicated no improvements in

opportunities for physical activity, and few improvements in the school nutrition

environment one year after the wellness policy mandate took effect (Belansky, Cutforth

et al. 2009; Belansky, Cutforth et al. 2009). In a 2007 survey of Michigan school districts

regarding wellness policy implementation, 86% reported that no changes had occurred or

that it was too early to determine any changes (Michigan Department of Education

October 2007). Only 23% of these districts indicated that there were no barriers to

implementing their policy, with other schools citing barriers such as no funding or staff

time, no one in charge of implementation, and no system to track implementation

(Michigan Department of Education October 2007). Conversely, a national survey

showed significant improvements in implementation of nutrition components following

the wellness policy mandate (Longley and Sneed 2009). Food service directors in this

survey also reported barriers to wellness policy implementation including the need to use

sales of food as fundraisers, and a lack of time by administrators and teachers due to the

No Child Left Behind Act (Longley and Sneed 2009).

Differences between results in these studies could be due to differences in

measurement of wellness policy implementation. With few wellness policies including a

timeline for implementation or details regarding evaluation, it is not surprising that few

changes have been made (Action for Healthy Kids 2007; Moag-Stahlberg, Howley et al.

2008). In the firture, as schools implement their wellness policies and make

improvements, it is possible that the degree of concordance between written policies and
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school practices will increase. Until then, researchers should avoid the assumptions that

written policies are equivalent to school practices.

This is the second known study to evaluate the concordance between wellness

policies and school practices (Kubik, Lytle et al. 2009). Use of multiple sources of

school environment and practice data adds strength to the study. Use of the Wellness

Policy Evaluation Tool in the current study provided an objective and quantifiable

measure of wellness policy quality. One concern with this tool is the unequal number of

items in each section (ranging fi'om 6-29), meaning some sections had greater influence

on the total assessment scores. This study included a non-random sample of low-income

middle schools recruited through a small grant application, which may have resulted in

self-selection bias. While it is important to study low-income school districts because

they serve some of the most vulnerable children, it also limits the ability to generalize

results.

The federal wellness policy mandate was a momentous step in validating the

importance of health and wellbeing of students in the school setting, rather than focusing

solely on academic achievement. Requiring school districts to form a diverse team of

stakeholders supports use of the Center for Disease Control and Prevention’s (CDC)

Coordinated School Health Model. Unfortunately, the mandate lacks oversight and

funding for implementation, thus limiting the impact on creating healthy school

environments (Action for Healthy Kids Fall 2008). Results from a program in the state of

Connecticut where schools receive additional funding for adhering to competitive food

standards indicates that providing a financial incentive for school districts who achieve
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policy implementation might be necessary to see significant improvements in school

nutrition practices (Friedman 2009).

Evidence from this study and others suggests that school districts are receptive to

state recommendations regarding wellness policies, therefore state govemment

suggestions may be an important means of improving quality and adherence to wellness

policies. State governments should emphasize use of a team approach, modification of

template wellness policies to reflect current practices, and encourage schools to include

specific, achievable goals for the future as well as detailed steps for policy

implementation and evaluation. Future research should concentrate on removing barriers

to policy development and implementation, and identifying strategies to assist schools in

creating meaningfiil wellness policies that are translated into healthier school practices.
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CHAPTER 3:

ASSOCIATION BETWEEN AVAILABILITY OF COMPETITIVE FOODS AND

STUDENT DIETARY INTAKE IN LOW-INCOME MICHIGAN MIDDLE SCHOOLS

BACKGROUND

Healthy eating during childhood and adolescence is critical to ensuring proper

growth and development; cognitive, emotional, and behavioral functioning; academic and

physical performance; as well as to prevent many chronic diseases including

cardiovascular disease, diabetes, obesity, and osteoporosis (Berenson, Srinivasan et al.

1998; Murphy, Pagano et al. 1998; Weaver 2000; Taras 2005; Prentice, Schoenmakers et

al. 2006; Stevenson 2006; Fanjiang and Kleinman 2007). Health and dietary trends in

children and adolescents indicate this group is not receiving optimal nutrition, and that

low-income and minority groups may be at increased risk. The prevalence of overweight

in US. adolescents has more than tripled over the last several decades from 5.0% to

17.4%, (Ogden, Flegal et al. 2002; Ogden, Carroll et al. 2006). Minority children

consistently have a higher prevalence of obesity than Caucasian children (Sorof, Lai et al.

2004; Jago, Harrell et al. 2006; Ogden, Carroll et al. 2006). US. youth typically eat

foods that have a high energy-density but low nutrient-density (Subar, Krebs-Smith et al.

1998; Kant 2003). Poor dietary habits are typically more prevalent in low-income

populations (Neumark-Sztainer, Story et al. 1996; Fox and Cole 2004).

Schools have been identified as an important setting for nutrition promotion and

interventions to reduce the prevalence of childhood obesity, promote overall health and

well-being, and prevent chronic diseases (Michigan Department of Education, Michigan

Department of Community Health et al. 2001; American Dietetic Association 2006;
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Story, Kaphingst et al. 2006). Foods and beverages consumed at school are an important

contributor to the total dietary intake of adolescents. School-provided lunch (which

approximately two-thirds of students consume each day) provides nearly a third of

students’ total daily energy intake, and generally provides a greater proportion of total

vitamin and mineral intake in students that consume school lunch, compared with those

that do not eat school-provided meals (US. Department of Agriculture, Food and

Nutrition Service et al.; Gleason and Dodd 2009). National studies estimate that

competitive foods and beverages (e.g., vending machines, a la carte, fundraisers) are

available in three quarters of elementary schools and nearly all middle schools (US.

Government Accountability Office 2005; US. Department of Agriculture, Food and

Nutrition Service et al.; Fox, Gordon et al. 2009). Competitive foods and beverages

available in schools are often low in nutrient density, and high in energy, fat, sodium, and

added sugars (Hamack, Snyder et al. 2000; Wildey, Pampalone et al. 2000; US.

Department of Agriculture 2001; French, Story et al. 2003; Wiecha, Finkelstein et al.

2006; O'Toole, Anderson et al. 2007; Fox, Gordon et al. 2009), and have consistently

been associated with poor dietary intake (Cullen, Eagan et al. 2000; Kubik, Lytle et al.

2003; Cullen and Zakeri 2004; Templeton, Marlette et al. 2005; Wiecha, Finkelstein et al.

2006)

Evidence suggests that the school nutrition environment influences student dietary

intake and health outcomes. For example, results from the third School Nutrition Dietary

Assessment study in 2005 in a nationally-representative sample of US. schools indicate

that school meal participants consumed fewer energy-dense foods at school, fewer

calories from sugar-sweetened beverages, but had higher intakes of low-nutrient energy
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dense foods (e.g. french fries, baked goods) when compared to non-participants (Briefel,

Wilson et al. 2009). Offering fresh fruit and raw vegetables daily and not offering french

fries in school meals were associated with increased intake of vegetables, and not

offering desserts in school meals was associated with increased intake of fi'uit (Briefel,

Crepinsek et al. 2009). In elementary schools, offering french fi'ies or desserts more than

once per week in school lunches was associated with a higher likelihood of obesity (Fox,

Dodd et al. 2009).

School nutrition environment interventions have had mixed effects on dietary

intake. For example, in one study, removing certain snack foods from a la carte in the

cafeteria and removing vending machines from the cafeteria resulted in decreased

consumption of sweetened beverages and increased consumption of milk, calcium, and

vitamin A; however, there were also negative consequences including increased intake of

saturated fat and sodium, decreased intake of vegetables, increased ice cream sales, an

increase in the total number of vending machines elsewhere in the schools, and increased

sales from the vending machines (Cullen, Watson et al. 2006).

Given the mixed results of school nutrition intervention studies and the varying

associations between the school nutrition environment, practices, and student dietary

intake, further research should continue to explore the school nutrition environment to

determine which school intervention efforts are most likely to be effective at improving

students’ diets. The current study examines the associations between availability of

competitive foods with student dietary intake in a sample of low-income Michigan

middle schools. The goal of this study was to determine if availability of competitive
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foods were associated with dietary intake of energy, fat, saturated fat, fruits, vegetables,

and fiber.

METHODS

School Nutrition Advances Kids (SNAK) project

The SNAK project, funded by the Robert Wood Johnson Foundation Healthy

Eating Research program, Supplemental Nutrition Assistance Program Education

(SNAP-ed), and the Michigan Department ofCommunity Health, is a collaboration

between researchers at Michigan State University (MSU), the Michigan Departments of

Education and Community Health, and several partnering organizations of the Michigan

Action for Healthy Kids coalition. The SNAK project aims to improve school nutrition

environments through coordinated school health teams (CSHT), Michigan’s Healthy

School Action Tools (HSAT), and implementation ofthe Michigan State Board of

Education nutrition policy for schools. The current study utilized baseline data collected

as part ofthe SNAK project to examine the cross-sectional associations between the

school nutrition environment and student dietary intake. The MSU Institutional Review

Board approved all study procedures and instruments, and student assent and parent

consent was obtained.

Study Sample

Schools were recruited to participate in the SNAK project through an application

for small grant funding with award values ranging from $2,000-$4,600 (depending on the
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level of intervention). Eligibility criteria included having 50% or more of students

eligible for free or reduced price meals, and having 7th and 8th grades within the same

building (for follow-up purposes). Recruitment methods included direct mailings, e-

mails, and phone calls to eligible schools and a posting on the Michigan Team Nutrition

website.

Baseline data was collected from 65 schools in 50 school districts. The SNAK

project is a two-year intervention study with an overlapping design including two cohort

study groups. The first cohort included 32 schools in 30 districts participating from

October 2007 —~ June 2008, and the second cohort included 33 schools in 20 districts

participating from September 2008 - June 2010.

INSTRUMENTS AND PROCEDURES

Student dietary intake

The Block Kids Food Frequency Questionnaire (FFQ) 2004 (ages 8-17) was used

to assess usual student dietary intake. The Block FFO is a self-administered 77-item

semi-quantitative FFQ developed fi‘om NHANES 1999-2002 24-hr dietary recall data.

The survey takes approximately 25 minutes to complete. The Block FFQ has been

validated against total energy, protein, fat, saturated fat, fiber, calcium, fi'uit and fruit

juice servings in adolescent populations (Smith and Fila 2006; Cullen, Watson et al.

2008). Students in the first cohort of SNAK schools completed the survey between

November 2007 and March 2008, and those in the second cohort of SNAK schools

completed the FFQ between November 2008 and February 2009. For the first cohort of
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SNAK schools, there were two recruitment periods. In the first round of recruitment in

November/December 2007, information packets were mailed directly to each student’s

home by the school. The packet included general information about the SNAK project

and the FFQ, parental consent and student assent forms, a raffle prize selection form, a

postage paid envelope to return consent forms, and a website link and an online code to

access the FFQ.

To enhance the response rate, a second round of recruitment occurred from

January-March 2008. Based on feedback from schools during the first round of

recruitment, changes in recruitment strategy were necessary, and multiple strategies were

used to accommodate the unique situation of each school. In the second round, SNAK

researchers visited most schools and held an educational assembly/rally to explain the

SNAK project, the FFQ, prizes, and to get students excited about the project. In several

schools, SNAK personnel recruited students in individual classrooms (e.g. homerooms,

physical education, or health classes). In other schools, school personnel were trained in

IRB procedures and were directly involved in recruitment efforts. Regardless of

recruitment strategy, students were given a packet containing information about the

SNAK project and the FFQ, parent consent and student assent forms, a pencil, and a

paper version of the survey to be returned directly to the school. All students who

returned a completed survey and consent forms to their school received a SNAK project

highlighter as an incentive. Schools were instructed to mail all surveys and consent

forms back to MSU for processing and analysis. Students in both recruitment periods

that returned the student assent, parent consent forms and completed the FFQ were
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entered into a raffle drawing to win prizes including i-Pods, bicycles, gifi certificates for

sporting goods stores, and sports equipment.

A total of 1810 students responded with a completed consent form and survey.

To remove unreliable FFQs from analysis, several criteria were used. First, surveys with

“playful” patterns upon visual inspection (n = 1 1) and those with physiologically

implausible values for energy intake (<500 kcal/day, n = 28, or >5,000 kcal/day, n = 94)

were removed fiom analysis. Next, surveys with the most extreme values for several

error-checking variables (e.g., the number of solid foods consumed per day, the

percentage of foods eaten every day or never in the previous week, the percentage of

foods with the same portion size) were again visually examined for "playful" patterns;

however, no clearly unreliable patterns were discovered, and none ofthese surveys were

removed.

Schools with fewer than 10 complete surveys were removed from analysis due to

a lack of statistical power (1 1 schools, n = 62 students). Schools with no baseline data

other than student surveys were also removed from analysis (2 schools, n= 21 students).

In preliminary analyses, race was found to be significantly associated with many dietary

intake outcome variables, thus surveys with missing race were removed (n = 50). The

final sample for this dissertation consisted of 51 schools with 1544 students (the number

of schools and students varies for each individual analysis due to missing school-level

data). The mean response rate of surveys analyzed for all SNAK schools was 24%

(range: 0% to 66%).
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School nutrition environment

Data collection forms were created to gather information about the foods and

beverages available in school meals, a la carte, and vending machines and provided to the

Food Service Director (FSD) twice a year as a packet. Baseline data collection occurred

for a one-week time period during November/December 2007 for the first cohort and

during November/December 2008 for the second cohort. During the data collection

period, the FSD (or other food service personnel) at each school reported all foods and

beverages available to students in meals (breakfast and lunch) and a la carte every day.

FSDs were asked to write down all items available in vending machines on one day

during the data collection period, as the items available in vending machines were not

expected to change as frequently. As an incentive for data collection, school food service

programs received $325 for each packet returned.

Information gathered in these forms was used to identify availability of

competitive foods in these schools. Availability of competitive foods was examined in

several ways. First, schools were divided into 4 categories based on availability of both

vending and a la carte. The four groups included no competitive foods available, only a

la carte available, only vending available, and both a la carte and vending available.

Next, each competitive food venue was characterized individually. A la carte available

(yes/no) and vending available (yes/no) variables were created. Lastly, vending

machines were further categorized into by the type of items available. Groups included

no vending machines; healthy beverage only vending machines that contained only water,

100% fruit juice, and very low calorie sports drinks; mixed beverage only vending

machines which contained a mix of healthy and less healthy beverages but no food items;
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and mixed vending machines which contained a combination of healthy and less healthy

beverages and food items.

The availability of fruits and vegetables in school lunches was calculated from the

food service data collection forms reporting all foods available in school lunch for a one

week time period. The mean number of fresh fi'uits, vegetables, and entree salads

available per day were calculated. Availability of a salad bar (yes/no) and a fruit bar

(yes/no) was assessed for each school.

School cmracteristics

Information regarding school characteristics was gathered using several methods.

The percent of students eligible for free or reduced price school meals at each school was

obtained through the Michigan Department of Education. School setting (urban, rural, or

suburban) was determined using 2000 US. Census data for each community. Presence of

a coordinated school health team (CSHT) prior to joining the SNAK project, and public

vs. charter were determined through interactions with each school. The Healthy School

Action Tools (HSAT) website and information fiom the Michigan Department of

Community Health were used to determine whether schools had completed the HSAT

assessment prior to enrollment in the SNAK project. Eleven schools were from the same

district, and a “district” variable was created to represent this grouping. Type of food

service program was determined through interactions with each school and was

characterized as traditional (with a full service kitchen, or a satellite kitchen in the district

where foods were prepared on site) or other (a heat and serve kitchen without full

cooking capacity or a vendor-based operation where fully cooked foods were delivered to
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the school). Similarly, 12 schools used the same food service management company, and

were grouped into a “management company” variable.

ANALYSIS

Stata statistical software (Stata Corporation, Release 10.0, College Station, Tex,

2008) was used for descriptive analysis of school-level variables. Due to the hierarchical

nature ofthe data (students within schools), hierarchical linear modeling was used to

examine the associations between school-level variables and student dietary intake.

Linear regression analyses using restricted maximum likelihood ratio were performed

using HLM version 6.08 software (Scientific Software International 2009). The dietary

intake variables of interest included energy intake, percentage of energy intake from total

fat, percentage of energy intake from saturated fat, servings of fruits, servings of

vegetables, servings of fruits + vegetables, and fiber intake. Variables other than energy

intake were energy-adjusted (intake/1,000 kcal/day) to account for potential under- and

over-reporting (Willett 1998). In order to reduce skewness and enhance normality of

distribution, variables other than total and saturated fat were log-transformed, and results

are reported based on geometric means rather than absolute means.

For descriptive analysis of dietary intake variables by race, models were

constructed using individual nutrients as the outcome variable, and entering race

categories (white as reference group, African American, Hispanic/Latino, and other) into

the model for females and males separately. Next, individual models were created for

each racial category to examine gender differences in dietary intake. To determine the

association between school nutrition environmental features and student dietary intake of
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individual nutrients, several models were used. In all models, student characteristics

(gender and race) and school characteristics (presence of CSHT, completion of HSAT,

setting, district, food service management company, % students eligible for free/reduced-

price meals, other foodservice, and public vs. charter) were included in the regression

model as covariates. Total energy intake was included as a student-level covariate in all

models (except for those with energy intake as the outcome variable) to adjust for

potential under- and over-reporting of dietary intake. Student race and gender were

allowed to have random error terms when the variance was found to be significant in the

full model (all student and school-level covariates) for each dietary intake variable. The

following random effects were discovered: Hispanic/Latino had random effects for %

energy from fat and vegetable intake; sex had random effects for fruit intake, and African

American had random effects for mu + vegetable intake.

Additional school-level covariates were included for specific nutrient outcome

variables. With fruit intake as the outcome variable, the mean number of fruits available

per day in school lunch and availability of a fruit bar were included as covariates. With

vegetable intake as the outcome variable, the mean number of vegetables available per

day in school lunch, mean number of entree salads available in lunch, and availability of

a salad bar were included as covariates. With fruit + vegetables and fiber intake as

outcome variables, availability of a salad bar and mean number of fruits, vegetables, and

entree salads available per day were included as covariates.
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RESULTS

Schools enrolled in the SNAK project had an average of 134 7th grade students

(range: 23-431) and an average building enrollment of 490 students (range: 131-1217).

Two-thirds of schools were located in urban settings, 20% were rural, and 14% were

suburban according to 2000 US. census data. The majority of schools were public

(85%), and 57% of schools had >50% minority population. Twenty-two percent of

SNAK schools used the same food service management company. Schools had an

average of 71% of students eligible for free or reduced-price school meals (range: 50-

100%).

Mean dietary intake was examined by gender and race (Table 3-1). All racial

groups (except males in the other racial group) had a significantly higher intake of

calories and lower percentage of energy intake fi'om saturated fat compared with white

students in both males and females. Hispanic/Latino males had a lower percentage of

energy intake from total fat compared with white males, and Hispanic/Latino females had

a lower percentage of energy intake from total fat than all other racial groups. Among

males, all other racial groups had a higher intake of fi'uits compared with white males;

Hispanic/Latino students had a lower vegetable intake than white males; the African

American and other racial groups had a higher intake of fi'uits + vegetables combined

than white males; and the Hispanic/Latino and other males had a higher fiber intake than

white males. Among females, the other racial group had a lower fruit intake than white

females; the Hispanic/Latino females had a lower vegetable intake and fruit + vegetable

intake compared with white females; and the Hispanic/Latino females had a higher fiber

intake compared with white and other females. Hispanic/Latino females also had a lower
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vegetable intake than African American females, while Hispanic/Latino males had a

lower vegetable intake than males in the other racial group. When comparing gender

differences in dietary intake, white females had significantly lower energy intake and

percentage of energy intake from saturated fat, and a higher fruit, vegetable, fruit +

vegetables, and fiber intake compared with white males. Afi‘ican American females had

a significantly higher vegetable intake than African American males.

Table 3-2 shows the associations between availability of competitive foods and

student dietary intake. In the first analysis, availability of both vending and a la carte in a

school was associated with a higher percentage of energy intake from saturated fat

(0.43% of energy intake; p = 0.032), while availability of only a la carte or only vending

were significantly associated with an increase in fruit intake (0.08

servings/1,000kcal/day; p = 0.042 and 0.15 servings/1,000kcal/day; p = 0.011,

respectively) when compared with schools that have no competitive foods available.

When examined individually, availability of vending and availability of a la carte were

not significantly associated with student dietary intake.

When examining the types of vending machines available in schools, many

interesting associations were seen. Availability of vending machines that contained only

healthy beverages (e.g., water, very low-calorie sports drinks) was associated with a

significant decrease in energy intake (p = 0.009), and availability of vending machines

with mixed beverages but no foods showed a trend for decreased energy intake (p =

0.063) compared with schools that did not have vending machines. Furthermore, having

vending machines with mixed foods and beverages was associated with a significantly
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higher energy intake than schools with only healthy beverages in their vending machines

(p<0.05).

Availability of mixed beverage and mixed food and beverage vending machines

was associated with higher percentage of energy intake from fat (p = 0.032 and p = 0.040,

respectively), and mixed beverage vending was associated with higher percentage of

energy intake from saturated fat (p = 0.032) compared with schools with no vending.

Lastly, availability of healthy beverage only vending machines was associated with lower

vegetable, and fruit + vegetable intake (p = 0.019 and p = 0.049, respectively).
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DISCUSSION

Many significant differences were seen when examining dietary intake by race.

Previous research has also identified differences amongst various racial groups in dietary

intake of energy, percentage of energy intake from fat and saturated fat, certain

vegetables (dark—green leafy vegetables and other starchy vegetables) and fruit (US.

Department ofAgriculture, Food and Nutrition Service et al. 2001). The racial

differences in dietary intake seen in the current study may be due to true differences in

food intake patterns, but may also be a limitation of the food FFQ if cultural foods

commonly consumed in minority groups are not included in the food list. Only two

published studies to date have examined the reliability and validity of the Block FFQ, and

both were conducted in primarily minority populations (Smith and Fila 2006; Cullen,

Watson et al. 2008). The first study found that in a group of 61 Native American

adolescents aged 9-13, the Block FFQ was not significantly different than a 24-hr recall

for estimation of energy, protein, grams of fat and saturated fat intake, and some vitamins

and minerals; other nutrients such as percentage of energy fi'om fat and saturated fat,

carbohydrate, and some vitamins and minerals were significantly different (Smith and

Fila 2006). The second study found in a sample of 83 Hispanic/Latino, African

American, and white adolescents aged 10-17 that there were not significant differences in

dietary intake of percent of energy from fat, fruit, and fruit juice servings, but other food

groups and nutrients did show significant differences including energy, percent of energy

from protein and carbohydrate, vegetables, grains, milk products, and calcium (Cullen,

Watson et al. 2008). Additional studies examining the validity of FFQ results against
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multiple 24-hr recalls in ethnically diverse samples of adolescents would help to

determine whether the FFQ is an adequate representation of adolescent dietary intake.

Differences were seen when examining dietary intake by gender in each

individual racial group. In white students, females had significantly lower energy intake,

and significantly higher saturated fat, fi'uit, vegetables, fi'uit + vegetables, and fiber intake

than white male students. African American female students had a significantly higher

vegetable intake than African American male students. Previous research has also found

differences in adolescent dietary intake of energy, grams of fat and saturated fat,

percentage of energy intake from saturated fat based on gender (US. Department of

Agriculture, Food and Nutrition Service et al. 2001; Wright, Wang et a1. 2003; Ervin,

Wright et al. 2004; Institute of Medicine 2007).

Several competitive food variables were associated with an increase in fat or

saturated fat intake. These results are likely due to the types of items available in

competitive food venues; many are high in fat. For example, many schools have dairy

products such as plain and flavored milks, string cheese, and yogurt available because

then are deemed more nutritious than typical snack foods, but they contain fat and

saturated fat as well.

The results that indicated that having only vending or only a la carte being

associated with a higher intake of fruits was in the unexpected direction, as fruits are not

often available in these venues. After extensive examination of SNAK school-level

characteristics, it was observed that over half of schools with either vending or a la carte

offer fi'uit snacks in those venues (e.g., Welch's fruit snacks, Fruit Roll-Up, etc.) that

contain very little real fruit juice and are not fi'uits, but high sugar candies. Upon further
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examination of the FFQ used, it was discovered that one of the questions measuring fruit

intake asks students to report intake of "Any other fruit, like grapes, peaches,

watermelon, cantaloupe, fruit rollfls". It is likely that many students reported intake of

these fruit snack items in this category, which could explain how having vending or a la

carte available would be associated with a higher fruit intake.

Another plausible explanation is the high prevalence ofmujuice-like beverages

available in schools today. Four questions in the Block FFQ ask about sugar-sweetened

beverages including soda, "Slurpees, snow cones, popsicles," "Hawaiian Punch, Kool-

Aid, Sunny Delight, Gatorade, ice tea, Snapple," "Hi-C, Tang, Tampico, Mr. Juicy, Ssips

punch". There are a wide variety of these sugar-sweetened fruit-flavored beverages

available (e.g., Capri Sun) that are can easily be confused as fruit juice, and may have

been reported by students under the question where they are asked to indicate

consumption of "Any other real juices like apple juice or grape juice. (Rememberjuice

boxes)". Furthermore, there are no questions that address many of the new artificially

sweetened beverages available such as fruit-flavored waters, which students may be

reporting as film juice. Research examining how students report these types of items

would add to the current field of dietary assessment in adolescents. Future studies

utilizing the Block FFQ should clarify instructions to adolescents on these questions to

more accurately assess dietary intake of fruits.

The results for the type of vending machine available showed the lowest energy

intake in schools with healthy beverage-only vending machines, slightly higher energy

intake with mixed beverage vending, and the highest energy intake with mixed food and

beverage vending. Three out of four schools in the only healthy beverage vending
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category only had plain or flavored water available, and the fourth school had water and

100% juice. Schools in the mixed beverage category typically carried sports drinks, other

fi'uit-flavored drinks and teas, and occasionally soda in addition to water and mu juice.

The differences in the calorie content in the beverages typically offered in healthy

beverage only compared with the mixed healthy and less healthy beverage only vending

machines likely accounts for the differences seen in energy intake between students in

these schools. Schools with only healthy beverages available in vending had a lower

energy intake most likely because they mostly only had water available, whereas the

sports drinks and other beverages available in mixed beverage vending machines offered

more calories than water. Furthermore, the mixed food and beverage vending machines

offered a wide variety of foods and drinks with a high energy content. It may seem

counterintuitive that the reference group (no vending available) had the third highest

energy intake, however it is important to note that over half of these schools had a la carte

available.

Results from this study support previous evidence that competitive foods in

schools are associated with student dietary intake. Purchasing competitive foods in

middle schools has been associated with a higher intake of sugar-sweetened beverages

(Wiecha, Finkelstein et al. 2006); a higher intake of calories, total and saturated fat, and

lower intakes of protein, vitamins A and C, and calcium (Templeton, Marlette et al.

2005). Results from the SNDA-III study indicate that not having a store or snack bar,

and not having a la carte foods available were associated with a decreased consumption

of energy from sugar-sweetened beverages (Briefel, Crepinsek et al. 2009). Availability

of vending machines in or near the cafeteria that contain low-nutrient energy-dense foods
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was associated with a higher BMI z-score in middle school children (Fox, Dodd et al.

2009).

In previous studies, availability of competitive foods has been negatively

associated with fruit and vegetable consumption and positively associated with intake of

total and saturated fat (Cullen, Eagan et al. 2000; Kubik, Lytle et a1. 2003; Cullen and

Zakeri 2004). Similarly, in the current study, having both vending and a la carte

available was associated with an increased percentage of energy intake from saturated fat.

The current study also found that having mixed healthy and less healthy beverages in

vending machines was associated with increased energy intake from total and saturated

fat, and mixed food and beverage vending machines was associated with increased

percent of energy intake from saturated fat. Also, availability of vending machines with

only healthy beverages was associated with a lower consumption of vegetable and fruit +

vegetable intake. In contrast, results from the current study also indicated that

availability of vending machines only or a la carte only was associated with an increased

fruit intake, though these results were likely due to inadequacy of the FFQ used to assess

dietary intake.

The small sample size of schools and students in each group in some analyses

may have reduced the statistical power to detect differences between groups. Future

studies conducted with more schools and students might reveal statistically significant

associations.

The results of the current study were mixed in their association between student

dietary intake and competitive foods. Some findings indicated that competitive foods

may be associated with better student dietary intake (e.g., having only healthy beverages
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available was associated with a decreased energy intake compared with schools that did

not have vending, and with schools that had mixed food and beverage vending), while

other findings indicated competitive foods are associated with poor dietary intake (e.g.,

availability of both vending an a la carte was associated with increased saturated fat

intake). It is clear that there are associations between the school nutrition environment

and student dietary intake. Therefore, improving the overall healthfulness of competitive

foods available in schools by increasing healthy options such as water, fruit, and

vegetables, and removing less healthy options may be an effective strategy for improving

adolescents' dietary intake.
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CHAPTER FOUR:

A QUALITATIVE EXPLORATION OF THE ACCOMPLISHMENTS AND

CHALLENGES TO PROMOTING HEALTHY EATING IN LOW-INCOME MIDDLE

SCHOOLS

BACKGROUND

Healthy eating during childhood and adolescence is critical to ensuring proper

growth, development, and fimctioning, as well as to prevent many chronic diseases

including cardiovascular disease, diabetes, obesity, and osteoporosis (Berenson,

Srinivasan et a1. 1998; Weaver 2000; Prentice, Schoenmakers et a1. 2006). The

prevalence of overweight in US. adolescents has more than tripled over the last several

decades from 5.0% to 17.4%, (Ogden, Flegal et al. 2002; Ogden, Carroll et al. 2006), one

indication that children are not receiving optimal nutrition. Low-income children are less

likely to have a healthy diet, and more likely to consume more fat and saturated fat, and

lower amounts of fruits and vegetables (Neumark-Sztainer, Story et al. 1996).

Foods and beverages consumed at school are an important contributor to the total

dietary intake of adolescents. However, the school food environment does not always

have a positive influence on adolescents' diets. Competitive foods (those available

outside of school meals, including vending machines, a la carte, fundraisers, class parties,

etc.) are widely available in schools (Fox, Gordon et al. 2009), and often include items

that are low in nutrient density, and high in energy, fat, sodium, and added sugars

(Hamack, Snyder et al. 2000; Wildey, Pampalone et al. 2000; US. Department of
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Agriculture 2001; French, Story et al. 2003; Wiecha, Finkelstein et a1. 2006; O'Toole,

Anderson et al. 2007; Fox, Gordon et al. 2009). Additionally, competitive foods have

consistently been associated with poor dietary habits in students (Cullen, Eagan et al.

2000; Kubik, Lytle et al. 2003; Cullen and Zakeri 2004; Templeton, Marlette et al. 2005;

Wiecha, Finkelstein et al. 2006), and are inversely associated with sales of school lunch

(Fox, Crepinsek et al. 2001).

In order to provide appropriate educational, environmental, and policy supports to

encourage healthy eating in schools, it is necessary to understand students' perceptions of

healthy eating and of the school nutrition environment. Studies indicate that adolescents

have sufficient knowledge about healthy eating, are able to identify healthy and

unhealthy foods, and can identify short-term physical and psychological benefits of

healthy eating (Story and Resnick 1986; Chapman and Maclean 1993; Croll, Neumark-

Sztainer et a1. 2001; O'Dea 2003). However, nutrition knowledge and psychosocial

correlates have been shown to have low predictive value for dietary intake (Baranowski,

Cullen et al. 1999; Story, Neumark-Sztainer et al. 2002).

It is also important to understand the perspectives of those individuals that are

directly involved in making decisions regarding nutrition education and the school

nutrition environment, namely administrators, teachers, food service directors,

coordinated school health teams, and the community. Studies exploring barriers to health

and nutrition initiatives in schools have consistently found a lack of prioritization of

health initiatives (sometimes due to a focus on academic performance) and a lack of

funding often being cited by school personnel (Greenberg, Cottrell et al. 2001; Meyer,

Conklin et al. 2001; Winnail and Bartee 2002; Brown, Akintobi et al. 2004). In several
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qualitative studies, students and school personnel cited challenges to eating healthy in

schools that included the widespread availability of unhealthy competitive foods, low-

quality school meals, insufficient time to eat, peer pressure, weight-related concerns,

media promotion of unhealthy foods, and a lack of support from parents and the

community (Meyer, Conklin et al. 2001; Bauer, Yang et al. 2004; Cho and Nadow 2004).

While it is important to understand the challenges schools experience in

promoting healthy eating, it is also important to learn fi'om the accomplishments schools

make despite these barriers and listen to their advice regarding what they need to be able

to further promote health to students. Few studies have focused on school successes.

Several resources available to schools share case studies of successful health promotion

efforts in schools, including "Making it Happen! School Nutrition Success Stories" (Food

and Nutrition Service US. Department of Agriculture, Centers for Disease Control and

Prevention et al. January 2005), and the Michigan Healthy School Success Story website

(http://mihealthtools.org/schoolsuccess/).

This study explored the topic of healthy eating in schools in a sample of low-

income middle schools from both the student and staff perspective. We chose to study

low-income schools, as the factors influencing these schools may differ from those found

in wealthier school districts. The goals of this study were: 1) to describe challenges to

promoting healthy eating experienced by low-income middle schools; 2) to illustrate

accomplishments low-income schools have made that promote healthy eating; and 3) to

understand factors that facilitate school change to promote healthy eating.
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METHODS

The qualitative data used in this study were collected as part of the School

Nutrition Advances Kids (SNAK) project, which is funded by the Robert Wood Johnson

Foundation Healthy Eating Research program, Supplemental Nutrition Assistance

Program Education (SNAP-ed), and the Michigan Department of Community Health

(MDCH). SNAK is a collaboration between researchers at Michigan State University

(MSU), the MDCH, the Michigan Department of Education, and partnering organizations

of the Michigan Action for Healthy Kids coalition. The SNAK project aims to improve

school nutrition policies and environments through school self-assessment, action

planning, and implementation, and/or adoption of a Michigan State Board of Education

nutrition policy. All study procedures and instruments were approved by the MSU

Institutional Review Board. Informed consent was obtained from all adult participants,

and parental consent and student assent were obtained for all student participants.

Procedures

Eight schools (of 65 total schools enrolled in the SNAK project) were selected as

case study schools and invited to participate in the qualitative component of the study.

All schools were low-income Michigan middle schools (50% or more students eligible

for free or reduced price school meals). Case study schools were selected based on

demographic characteristics to explore the diversity of experiences in these schools

(Table 4-1). These characteristics included setting (rural, suburban, or urban), public vs.

charter school, type of food service program (traditional kitchen, food service

management company, heat-and-serve only kitchen, or no outside vendors that deliver
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ready-to-eat food to the school), size (based on the number of 7th grade students), and

building type (middle grades only; elementary and middle grades; middle and high

grades; or elementary, middle, and high grades). Schools were not selected to represent

all schools with middle-level grades, but to explore the topic of healthy eating in this

diverse group of schools, so that the themes can be further explored in a larger sample of

schools.

At each case study school, interviews were conducted with one school

administrator, the food service director (FSD), and one member ofthe coordinated school

health team (CSHT), for a total of 24 school personnel interviewed. Group or individual

interviews were conducted with middle school students, with the number of students

interviewed ranging from 1-5 students at each school, for a total of 23 students

interviewed. School personnel received a $25 gift card as an incentive to participate, and

schools received $50 towards student activities as an incentive for student participation.

Interviews typically lasted 30-60 minutes. Interviews were digitally recorded

when consent was given (20 school personnel, 7 student groups); otherwise, detailed

notes were taken during the data collection and expanded immediately thereafter (4

school personnel, 1 student group). Recordings were transcribed verbatim using word

processing software.

Interviews were conducted in May-June 2008, at the end of the first school year that

schools participated in the SNAK Project. Follow-up interviews with school personnel

were conducted in May-June 2009, after completion of SNAK project. The interviews

were conducted with two goals, to understand the barriers and facilitators to promoting
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healthy eating in this group of low income Michigan schools, and to evaluate the SNAK

program activities. This paper reports on the challenges and accomplishments for

promoting healthy eating described by these schools during the May-June 2008

interviews only.

Instruments

Interview guides were developed by the research team and partnering

organizations based on review of the existing school nutrition literature and the team’s

experience working in low-income middle schools. Separate interview guides were

created for school administrators, FSDs, and CSHT members based on their areas of

expertise; however, a number of cross-cutting questions were asked of all school

personnel, including the challenges their school faced and accomplishment they have

made in promoting health and nutrition. The administrator interview guide included

thirteen questions, with a focus on school nutrition policies and their enforcement. The

FSD interview guide included twenty-six questions related to school food service

operations and competitive foods. The CSHT member interview guide included thirty

questions with a focus on CSHT characteristics and SNAK project intervention activities.

A separate interview guide was created for students that contained fourteen questions.

The student interviews were designed to describe students' experiences with food in the

school setting, and to understand their perceptions of healthy eating.
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ANALYSIS

Transcripts and notes were entered into Atlas.ti (version 5.0.66, 2005), and

thematic analysis was used to establish a comprehensive list of relevant ideas, or "codes".

A codebook was created that contained the code name, definition, rules for use, and

examples. Initially, codes corresponded directly to questions in the interview guides.

Next, a sample of transcripts was reviewed to identify additional themes and to categorize

responses to interview questions. The codebook was further refined during analysis to

accommodate new codes, or clarify existing codes. Codes were then attached to relevant

quotations in the transcripts.

Each of the student group interview transcripts was independently coded by two

researchers. Inter-coder reliability was >90% after the second transcript was coded by

both researchers. These transcripts were then reviewed by a third researcher, who

resolved any discrepancies in coding. Six of the school personnel interview transcripts

were independently coded by two researchers. Coding was compared and refined until an

inter-coder reliability of >75% was achieved. The remaining 18 transcripts were coded

by one researcher and reviewed by a second researcher to maximize accuracy and

comprehensiveness.

Once transcript coding was complete, all quotations associated with each code

were reviewed, and summary statements of each code were created for each school

personnel and student group. Responses were compared across schools and across

participant type (administrator, FSD, CSHT member, students) when appropriate. Many

common ideas were identified across interview participants, thus results are presented by
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theme, and results from the various school personnel and students are presented together

when it was suitable.

RESULTS

Table 4-1 describes the diversity of characteristics of the eight SNAK case study

schools. Five schools were public and three were charter schools. Four types of food

service operations were observed. The five public schools all used "traditional" kitchens

where food was prepared at each school or at central kitchen located within the district.

Three ofthese five public schools utilized a food service management company, which

oversaw the food service operations, negotiated with vendors for pricing, and provided

FSDs with recipes, nutrition information, marketing materials, and educational

opportunities. The three charter schools all utilized "alternative" food service programs.

Two charter schools had no physical kitchen and used an outside vendor that delivered

ready-to-serve foods to the schools daily. One charter school had a heat-and-serve

kitchen where they were only able to warm pre-cooked frozen foods.

The percent of students eligible for free or reduced price meals ranged from 50-

97%. One school was classified as rural, three as suburban, and four as urban, based on

US. census data. The number of 7th grade students in the school building ranged from 49

to 248 seventh grade students. Half of the schools had middle grades only, two had

elementary and middle grades, one had middle and high grades, and one served

elementary, middle, and high grades in their building.
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Challenges to promoting healthy eafiig

Financial challenges

School personnel described a number of challenges to promoting healthy eating

that could be attributed to decreased school fimding. In all schools, budget cuts had led

to reductions in both teaching and food service staff, requiring remaining staff to pick up

additional responsibilities. School personnel felt there was just not enough time in the

day to accomplish all of their tasks, which led to low prioritization of health initiatives

compared to the day-to-day operational requirements of schools. Furthermore, health

initiatives were not a priority. Rather, school personnel reported prioritization of

activities viewed as directly related to academic achievement in order to improve

standardized test scores. One individual from each of three schools voiced fi'ustration

about inequity in funding for low-income schools based on factors such as the property

values in the surrounding community and standardized test scores. These individuals felt

that all schools should be funded equally on a per-pupil basis, not based on their location.

Economic influences

School personnel were often troubled by the dire economic situation of their

communities, citing high rates of unemployment, reliance on government food assistance

and food banks, and a large proportion of students being eligible for free and reduced-

price school meals. Nine school personnel were worried that students weren’t getting

meals outside of the school setting, especially during summer months when some schools

did not have a summer food service program. Several of the FSDs expressed a desire to
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serve meals students liked (which were not necessarily the healthiest foods) to ensure that

they had “at least one good meal” during the day that they would actually eat.

Despite these concerns, hunger was only discussed by students in one school, all

ofwhom stated that being hungry during the school day was a source of distress. This

charter school had a heat-and-serve kitchen, and the students were generally displeased

with the food that was typically served for lunch. The students were able to clearly

articulate both the physical effects (e.g., having a stomachache, headache, being tired,

falling asleep in class) as well as emotional/behavioral effects (e.g., feeling sad,

frustrated, irritable, mad, angry, and getting into fights with other students and teachers)

that negatively impacted their learning and behavior in school. It is important to note that

the hunger reported by students in this school may have been due to the fact that the

students disliked the heat-and-serve meals they were offered for lunch and didn’t eat for

that reason; however, the detailed description of the effects of hunger was concerning and

clearly impeded their ability to learn at school.

Family influences

Two-thirds of the school personnel also expressed concern over the foods that

students were exposed to at home. They felt parents weren't providing healthy choices at

home, often relying on fast foods and prepackaged foods for cost and convenience.

Students’ perspectives did not support this view, with students in half of the schools

describing family as having a positive influence on healthy eating, either through

education, or by not having junk foods available at home. Students in one school felt that
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their peers didn't eat healthy because they were not taught to at home. School personnel

expressed frustration due to the perceived societal pressure put on schools to get students

to eat healthy when the home and community environments did not support their efforts.

Schoolfoods — meals

School food service programs faced additional challenges related to financial

issues. Half of the FSDs acknowledged that the food service budget influenced what was

served for school meals, and two FSDs stated that healthy foods were more expensive

and thus were more difficult to integrate into meals. One FSD described trying to

balance nutrition with food costs when she discussed adding whole wheat products to the

menu: "the only thing I hadn't on a consistent basis changed to was the hot dog and

hamburger buns. We ofler wheat a couple oftimes a month, but... because they are

double the costs, I don ’t offer them on a regular basis. ” Furthermore, the increasing cost

of food, partially. due to increased fuel/transportation costs, made balancing food service

budgets more difficult.

Students felt that having healthy options available in school helped them to eat

healthy, but they described many barriers to healthy eating including sensory

characteristics (taste, smell), and the widespread availability of appetizing competitive

foods. Between schools, student opinion and description of school meals varied, and

differences were observed based on the type of food service program. Students in

schools using alternative food service operations (vendor or heat and serve) had stronger

negative opinions of the school lunch. In schools that used traditional kitchens, student
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opinions depended on the type of food that was being served. Students were happy to eat

the school lunch when it was something that they were familiar with and tasted good.

They were less likely to eat school lunch when it did not appeal to their senses (e.g., food

doesn’t taste good, is cold, greasy, soggy, under- or over-cooked), which was more

common in schools with alternative food service operations. Another factor that

motivated students included convenience, and a few stated they ate school lunch because

they were “too lazy” to pack a lunch, or reported eating other foods that were easy to get,

such as fast food.

In five schools, the physical layout of the kitchen (e.g., where drains were located

in the floor) prohibited changes in the way the food service lines Were arranged, thus

limiting their ability to relocate foods to showcase healthy options. In two schools,

outdated facilities were cited as a limiting factor. Two ofthe charter schools did not have

kitchen facilities, the other had only a heat and serve kitchen, which limited the ability of

these schools to prepare fresh foods, such as salads.

Schoolfoods — competitivefoods

School personnel in seven schools and students in all eight schools reported a

wide variety of competitive foods available, and that these included primarily unhealthy

options. In the one school where school personnel reported no competitive foods

available, student interviews revealed that several students were selling snacks out of

their lockers and that one teacher was also selling snacks out of his classroom as part of

an “entrepreneurial” lesson for his class. In four schools, it was evident that many
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students purchased competitive foods in addition to, or instead of eating a school lunch.

In five schools, FSDs stated that a la carte sales helped to balance the budget, and

one additional school had recently started selling a la carte foods to supplement the

budget. In the two charter schools that did not sell a la carte, FSDs believed they had a

deficit in their food service budget. In three schools, profits from concession stands were

used for student activity accounts that supported student events such as dances and

parties (which typically featured less healthy foods such as pizza and ice cream), athletic

programs, and field trips. Student preferences for less healthy items were often

accommodated in competitive food venues because those items were "big sellers."

Students in two schools indicated that the cost of food influenced what they ate.

Healthier items were more expensive, which led them to purchase the less healthy items.

One student explained, “like I said, a cookie ’s a dollar. My mom said the salads are a

good deal, but compared to everything else here... it’s like you can get three orfour

[bags of] chipsfor one ofthose [salads]? ” Despite the fact that they felt that a la carte

was overpriced and a waste of their money, they continued to purchase a la carte foods,

or chose the inexpensive less healthy options.

Perceptions about students

Student preferences were cited by school personnel in seven schools as an

important factor in determining which foods were available. Many school personnel

stated that students preferred unhealthy foods and that is why they served them.

Common perceptions included that students would not eat healthy foods because they
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preferred the unhealthy foods they were exposed to at home, were unfamiliar with some

healthy foods because they had not tried them before, and were not willing to try new

foods. In contrast, when students were asked what they would change about their school

lunches, students in six schools requested an increased variety of healthy foods including

fruits, vegetables, sandwiches and salads.

Peer influences

Three FSDs thought peer influence encouraged unhealthy eating in this age group.

Similarly, students generally described their peers as not eating healthy and not caring

about healthy eating. In three schools, students agreed that harassment from their peers

or the desire to "not be an outcast at lunch" discouraged them from eating healthy. Only

two FSDs thought stigmatization of students receiving free/reduced-price school meals

occurred, but only in reference to breakfast; however, stigmatization of breakfast was not

discussed by the students. The foods described by students as “cool” were simply the

foods that tasted good or that the majority of students ate (e.g., pizza). The only instance

of stigmatization based on socioeconomic status was the ability to purchase a la carte

foods, as described by a student in one school:

“sometimes it is kind ofcool to go to the a la carte line, showing that you have the

money to buy up a whole bunch, like sometimes when people get a lot ofmoney,

they ’11 go buy a whole big box pizza, knowing that they won ’t eat it anyways, they

just throw it out. ”
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Accomplishments tofipromotimg healthy eatigg in middle schools

Schoolfood improvements

Despite the financial challenges faced by these schools, several SNAK case study

schools were making improvements to the nutrition environment, most of which did not

require significant financial resources. Four schools were promoting breakfast

consumption by offering universal free breakfast, hosting an all-school breakfast event,

or adding hot breakfast items to the menu on some days. Three schools had undergone

(or were in the process of) building renovations to improve the food service area. As a

lower-cost alternative to building renovations, two schools had added mobile serving

stations where students could purchase made-to-order salads and sandwiches.

Provision of healthy foods in school meals was a priority mentioned by at least

one school personnel in each of seven schools, and personnel at four schools reported

using nutrition standards such as the USDA school meal guidelines or their district’s

wellness policy requirements in selection of foods and beverages. Six schools had made

improvements to the foods available in school meals (such as more variety of fruits and

vegetables, substituting whole grain and low-fat products); the other two schools (charter

schools that used vendors) discussed the possibility of using a different vendor to

improve the quality of foods in school meals in the future.

Seven schools had made some improvements to competitive foods including

switching to healthier options, removing vending machines, prohibiting sales of

unhealthy foods in fundraising activities, or regulating the foods available for class

parties. This was discussed more often for vending machines and a la carte (typically
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controlled by FSDs); whereas event concessions (typically controlled by administrators

rather than FSDs) were described as having primarily unhealthy options available

because the healthier items did not sell well.

School personnel in seven schools showed a commitment to accommodating

student preferences in school meals and competitive foods. In four schools, student input

was limited to vocal students telling the food service personnel if they didn't like

something that was served, or to informally asking students what they think of the meal.

In three schools, more extensive input was gathered through surveys, taste-tests, student

committees, and taking students to food shows to help select new items.

Individuals at four schools stated that the Alliance for a Healthier Generation

agreement with beverage manufacturers, which limited on the types of beverages that

could be sold in schools, impacted which competitive foods were available. However, in

two of these schools, FSDs were frustrated with the restrictions, because they wanted to

be able to offer a wider variety of products to students, such as flavored waters.

Nutrition education

In spite of reporting a lack of time and financial resources, personnel in all SNAK

case study schools described nutrition education efforts, though the extent of these

activities varied. At a minimum, teachers emphasized the nutrition portion of the health

education curriculum. School personnel also reported integrating nutrition topics into the

physical education curriculum, life skills classes, or homeroom, sometimes to replace

health education classes that had been cut from the curriculum. Four schools hosted
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health fairs, two held a nutrition week/month, and one school was preparing to implement

a semester-long nutrition class. Students demonstrated basic knowledge about nutrition

as they were able to describe healthy and unhealthy food options, and understood the

relationship between caloric intake and expenditure due to physical activity. Other

efforts included reaching out to parents and community members through newsletters,

local radio stations, and hosting events for parents; however school personnel were

frustrated by low parent participation in these events.

Factors that facilitate charge in schools

Several questions were asked of school personnel to elicit factors that facilitate

change to promote healthy eating in schools. FSDs indicated that support from their staff

and administration, teamwork, and listening to student preferences helped them to

accomplish their food service goals. Four FSDs (including those at all three schools with

food service management companies) stated that education and information had helped

them to make healthy choices. Sources of education included the food service

management company, the state of Michigan, the School Nutrition Association, and food

vendors. Three FSDs stated that manufacturer development of higher-quality healthy

products had helped them to include healthier options that students enjoyed in meals and

competitive foods.

One interesting observation was the attitude of the FSD varied when comparing

schools with a food service management company (all public schools) with schools that

Contracted with outside vendors (both charter schools), which either facilitated or
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hindered change. The FSDs utilizing a food service management company were

provided with educational opportunities, marketing resources, recipes and menus, thus

encouraging them to make their own decisions for their food service operations. In

contrast, FSDs in schools utilizing outside vendors were provided with a predetermined

menu with little room for changes. These FSDs appeared to take less ownership of the

program, lacked nutrition education, and had little influence over the foods available.

Also in these schools, the food service budget was managed by the school's business

office rather than by the food service program, but this could be due to the fact that they

were charter schools.

When asked what would help schools overcome the challenges to promoting

healthy eating, individuals at five schools thought that increased school funding (both in

general, and for kitchen improvements) would be necessary. Several administrators also

talked about equalizing funding for all schools and allowing Title I funding to be used for

health promotion efforts. Only one FSD talked about the types of commodity foods

available to schools, and she suggested to "go directly to USDA and say, 'Stop

subsidizing meat and start subsidizingfruits and vegetables '. " In three schools,

individuals expressed fi'ustration at the lack of a "consistent nutrition environment,"

Which is degree to which the entire school environment, from what is being taught in

classes, the foods available in the cafeteria and in competitive foods, and information and

advertisements in the school, support the messages of health and nutrition promotion.

These individuals suggested integrating food service and health classes with the rest of

the curriculum to enhance consistency. Eleven personnel mentioned education was
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essential, not just in relation to students, but also for food service staff, teachers, parents,

and the community.

School culture
 

During interactions with the SNAK case study schools, it became apparent that

there was a combination of characteristics that describe the school's overall attitude and

willingness to prioritize health initiatives, which we termed their "school culture". These

characteristics included things such as presence or absence of one or more individuals

that was passionate about health promotion and understood the relationship between

health and academic success (a school health champion); the degree of consistency of the

school nutrition environment; presence, awareness, and degree of enforcement of health-

related policies; general degree of support from staff and administrators; presence of a

coordinated school health team that met on a regular basis; and degree of healthy and

unhealthy nutrition practices (e.g., positive student behavior or academic success

encouraged by food-related or other reward structure). The extent to which each of these

characteristics was present varied at each school.

In all of the case study schools, food was being used, at least occasionally, as a

reward. Students reported being rewarded with food for academic achievement (e.g.,

getting a candy bar for performing well on a test) in four schools, and for good behavior

(6g, students receiving a la carte coupons for exhibiting good behaviors) in three

Schools. Most school personnel reported trying to reduce use of food as a reward and

encourage more educational or activity-based rewards; however, they also acknowledged
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that students were easily motivated by food rewards such as pizza parties and ice cream

socials.

The three schools with the most positive school culture all had coordinated school

health teams that had been meeting on a regular basis for several years, and had applied

for outside grants to support nutrition initiatives. These schools also had a higher

awareness and enforcement of health-related policies than other schools. In two schools

identified as having a neutral school culture, there was some awareness of the importance

of health and nutrition, and some initiatives had taken place; however, it was clear that

health was not prioritized in the school. In these schools, a potential health champion

existed, but they had not taken a leadership role in promoting health. The last three

schools were characterized as having a negative school culture, and had implemented

fewer changes to promote health than other schools. In two of these schools, a potential

health champion existed, but they felt isolated and that their efforts wouldn't make a

difference because they had little support from others in the school. In the neutral and

negative schools, health policies were not enforced outside of food service and a

coordinated school health team was formed only because they were required to do so as

part of the grant, but it was questionable whether the team would continue to meet.

DISCUSSION

The goals of this study were to explore barriers, accomplishments, and facilitators

to healthy eating in a sample of low-income middle schools. The primary challenges

reported by school personnel seemed to stem from budgetary constraints, WhiCh led to
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reduced staffing and more responsibilities, 3 lack of time and financial resources to

promote healthy eating, and an influence of the types of foods available to students.

Results of the current study are similar to previous studies which have found low

prioritization of health initiatives, inadequate funding, lack of administrative, parental,

and community support as barriers to health initiatives in schools (Greenberg, Cottrell et

al. 2001; Meyer, Conklin et al. 2001; Winnail and Bartee 2002; Brown, Akintobi et al.

2004)

Students in the current study cited the widespread availability of competitive

foods as a barrier to eating healthy, which is also similar to previous studies (Neumark-

Sztainer, Story et a1. 1999; Bauer, Yang et al. 2004). Despite the common impression

that sales of unhealthy competitive foods are necessary to supplement food service

revenue, a recent review suggests that applying nutrition standards to competitive food

venues does not decrease revenue, and sometimes increased participation in school

meals, offsetting any decrease in competitive food revenue (Wharton, Long et al. 2008).

The concept of school culture has not previously been studied in detail; however,

it was clear that the overall culture ofthe school was an important factor in determining

the degree to which health was prioritized and promoted to students. Schools with the

most positive culture had two distinct characteristics: presence of an active coordinated

school health team, and awareness and enforcement of health policies. Efforts to assist

schools in developing these characteristics may prove to be beneficial at encouraging

healthy changes in schools.

School personnel reported that support from administration and others was one

factor that had helped schools to make changes to promote healthy eating. Limited
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research on administrative support has shown that administrative attitude, motivations,

and support are important determinants of school nutrition practices (French, Story et al.

2002; Shahid 2003). Administrator prioritization and enforcement of nutrition policies

can help create a school—wide culture where health promotion is important. Continuing to

educate school personnel about the relationship between nutrition and academic

performance may be necessary to encourage prioritization of health initiatives.

Differences in school nutrition practices and student satisfaction were observed

based on the type of food service operations. In the current study, two types of contract

companies were examined, a food service management company that functioned

similarly to traditional food service operations, and vendor-based food service operations

in which ready to eat food was delivered to the schools. In the vendor-based operations,

FSDs appeared to take less ownership over the program compared with those utilizing the

management company or with traditional food service operations. Furthermore, students

in schools with vendor-based food service programs were less satisfied with the school

meals. One previous study found that administrators outsourced food service operations

for financial and managerial concerns, and were satisfied with use of contract food

service management companies; however, the researchers did not differentiate between a

management company and an outside vendor, nor did they examine students' opinions of

school meals (Stracener and Boudreaux 1997). One previous study also cited the quality

of school meals as a barrier to healthy eating (Bauer, Yang et al. 2004). Efforts should be

made to find healthy school meals that are appealing to students, as provision of healthy

foods in school meals is ineffective if students are not willing to eat the foods served.

Input from FSDs and students, and evaluation of potential negative consequences (e.g.,
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lack of control, poor student acceptance) should be considered in the decision whether or

not to outsource food service programs to outside vendors.

Differences in how school personnel choose foods for meals and competitive

foods, and the factors that influence student dietary behaviors may explain some of the

difficulty surrounding encouraging adolescents to eat healthy foods. School personnel

were primarily influenced by their perceived student preferences, nutritional content,

food costs, and profits; while students were influenced by sensory appeal of food (taste,

texture, and appearance), convenience, and pricing. Previous studies have shown that

pricing strategies can be successful at increasing the purchase of healthy foods in

adolescent populations (French, Story et al. 1997; French, Jeffery et al. 2001). Many of

the FSDs in this study made efforts to take into account student preferences; however,

their beliefs that students don’t like healthy foods and won’t try new foods did not match

students' requests for a wider variety of healthy foods. In another study, adolescents

similarly suggested removing less healthy options and improving the taste and

appearance of healthier items as ways to get children to eat healthier (Neumark-Sztainer,

Story et al. 1999). A combination of these strategies may be effective at improving

student dietary intake.

It is important to note that many of the accomplishments schools had in

promoting healthy eating required little or no funding, such as increasing availability of

healthy foods in the cafeteria and vending, using alternatives to food as rewards,

prioritizing nutrition education for students, and providing educational nutrition materials

for educating staff, parents, and the community. These activities do however require time

and dedication from school health champions, which can be challenging in negative
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economic climates. Results from this study must be interpreted with caution due to the

exploratory nature of the study. Schools self-selected to participate in the SNAK project,

and case study schools were non-randomly selected to represent diverse characteristics. 1

Additionally, there was a low participation rate in student interviews due to a low return

rate of parental consent forms. Further study of these concepts in a larger sample of

schools is necessary to validate these findings.

Nonetheless, many of the SNAK case study schools demonstrated that despite

financial and other barriers that school face in today's economy, it is possible to

implement nutrition programs and policies. In order to be sustainable, school nutrition

promotion and intervention efforts should focus on the use of low-cost initiatives that

create a health-promoting school culture, educating school personnel to increase

prioritization of health initiatives, and creating a positive and consistent school nutrition

environment to reinforce the nutrition education messages that students receive.
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CHAPTER FIVE:

IMPLICATIONS AND CONCLUSIONS

The research described in this dissertation explored a wide variety of influences

on adolescent dietary intake related to the school setting in a group of low-income

Michigan middle schools. The ecological model of influences on adolescent dietary

behavior developed by Story (Story, Neumark-Sztainer et al. 2002) can be applied to

factors that are specific to the school setting (Chapter 1, Figure 2). The research in this

dissertation explored factors at multiple levels of influence including the macrosystem

(e.g., wellness policies, school culture), physical environmental (e.g., a la carte and

vending), interpersonal (e.g., peer influence, family influence), and intrapersonal (e.g.,

knowledge).

Three distinct approaches were employed. First, written wellness policies were

compared with self-reported school practices to determine the degree of concordance

between written policy and practice. Secondly, availability of competitive foods was

compared with student dietary intake. Lastly, utilization of interviews with school

personnel and middle school students provided information about the varying barriers

and facilitators to healthy eating in schools. Results from each chapter provide unique

insights into important issues in school nutrition.

SCHOOL WELLNESS POLICIES

The associations between federally-mandated local wellness policies and school

nutrition environments and practices were described in Chapter 2. The first major

concern raised in this chapter was the quality of written wellness policies schools had
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adopted. Overall, local wellness policies addressed about half of the items included in

the wellness policy evaluation tool; however, less than one-quarter of the items received

the highest score for having specific and required strategies. Oftentimes the language

included in the policy was non-specific and /or suggestive - for example, "an adequate

amount of time should be provided for school lunch". This leaves open for interpretation

what an "adequate" amount oftime for students to eat their lunch actually is, and use of

the word "should" indicates that this is a suggestion, rather than a requirement.

Furthermore, this language makes it nearly impossible to evaluate whether or not the

school is meeting the standards set forth in their policy, or to enforce those standards.

While most schools were in compliance with the minimum federal requirements

for wellness policies, the requirements were written in vague terms. The mandate simply

requires schools to include "goals" for each of the required topic areas, but does not

identify any specific areas to be addressed nor minimum standards schools should be

meeting (e.g., minimum amount of time dedicated to physical education or nutrition

education). Ideally, this tactic would allow school districts to create an individualized

policy that was tailored to their specific needs; however, it appears as if this flexibility

has also allowed schools to take a minimalist approach and adopt weak policies.

This research was the second known study to examine the concordance between

written policies and school practices. Similar to the previous study (Kubik, Lytle et al.

2009), little concordance was found between policy and practice. Several potential

explanations for this incongruence exist. The most optimistic explanation is that school

districts have adopted a policy with intentions to improve their practices, and have not

implemented these standards at this time, but will do so in the near firture. It is also
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possible that school personnel did not accurately report their school nutrition policies and

practices. However, the most plausible explanation for this incongruence may be

attributed to the fact that most districts in this study had adopted one oftwo popular

wellness policy templates with minimal modifications, indicating that the policy did not

reflect their actual school practices. This is supported by the fact that differences in

wellness policy quality scores were primarily attributable to the policy template adopted

by schools.

Despite the lack of association between policy and practice, the federal wellness

policy mandate still holds potential for fostering a culture where health is consistently

promoted at schools. It is likely that some of the ineffectiveness of this mandate is due to

the lack of federal and state-level regulation. There are no guidelines for wellness policy

content, no penalties if schools haven’t adopted a wellness policy, and there is no

monitoring of whether or not the wellness policy has been implemented. In order to be in

compliance, a school can put their name on a template wellness policy and submit it to

the state without any input from the key stakeholder groups intended to be involved with

wellness policy development, including the students, parents, and community members.

Federal regulations such as the wellness policy mandate can be successfiil at

creating improvements when enforcement is regulated and funded. For example, the

School Meals Initiative (SMI) of 1995 put forth nutrient requirements for school meals,

and enforcement was linked to federal reimbursements for school meals (US.

Department of Agriculture 2001). After the SMI went into effect, the nutrient profile of

school meals improved and are now closer to the Dietary Guidelines for Americans

recommendations (Clark and Fox 2009). Furthermore, the importance of a written policy
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that is enforced cannot be overlooked, as written policies may help to ensure consistent

enforcement of policies, and to ensure that practices are maintained over time and across

school personnel changes (Kubik, Lytle et al. 2009).

ASSOCIATIONS BETWEEN THE SCHOOL NUTRITION ENVIRONMENT AND

STUDENT DIETARY INTAKE

Chapter 3 described the associations between availability and healthfulness of

competitive foods in schools and student dietary intake of energy, percentage of energy

intake from fat and saturated fat, servings of fruits and vegetables, and fiber intake.

Having a la carte or vending machines available in schools was not associated with any

significant differences in student dietary intake when examined separately. When

examining competitive foods together, however, having both vending and a la carte

available in a school was associated with increased saturated fat intake, while having only

vending and only a a1 carte available was associated with an increased intake of fi'uits.

The increase in saturated fat results are likely due to the types of unhealthy foods that are

commonly found in vending and a la carte, such as chips and baked goods (e.g., cookies,

cakes). Further examination of these results indicated that the FFQ used to assess dietary

intake considered fruit roll-ups in the fruit category, which may have resulted in students

reporting consumption of any fruit snacks (both 100% fruit snacks and fruit-flavored

candies) in this category. The fact that over half ofthe SNAK schools had fruit snacks

available in competitive food venues could explain the positive association between

competitive foods and fruit intake. However, as most of these fruit snack products
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contain very little actual fi'uit, if this is the case, then the results are not indicative of true

student fruit intake.

There has been much debate regarding use of FFQs as an accurate dietary

assessment measure in epidemiological studies (Kristal, Peters et al. 2005; Kristal and

Potter 2006; Willett and Hu 2006). The Block Kids FFQ has been shown to have limited

validity in adolescent populations in two studies (Smith and Fila 2006; Cullen, Watson et

al. 2008), but additional research is necessary to establish the validity of its use in ethnic

groups and for more nutrients. One limitation of FFOS is that they consist of a

predetermined set of questions with limited response options. This limits the FFQ's

ability to account for the vast complexities of an individual's diet or to take into account

the wide variations in the nutrient content of various food items, especially mixed dishes,

that are prepared with differing proportions of meat, grains, vegetables, and fats (Kristal

and Potter 2006). According to Willet, the appropriate use of FFQs is to rank individuals

within a group, rather than assuming an individual's estimated dietary intake as an exact

measurement of their diet (Willett 1998). Furthermore, energy-adjusting nutrient intakes

improves the accuracy of these estimates (Willett 1998). A single FFQ may not be an

adequate dietary intake measure for all research questions, and Willet and Hu suggest

supplementing FFQs with additional questions to better assess dietary intake variables

specific to the research aims (Willett and Hu 2006). In future school-related research,

additional questions clarifying fruit and vegetable intake from sources that may be

confusing to adolescents, such as fruit snacks and artificially sweetened fruit-flavored

beverages, would be warranted.
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The type of vending machines available was also seen to be associated with

student dietary intake. Having only healthy beverages available (water or 100% fruit

juice) was associated with decreased energy intake, but also with decreased vegetable and

fruit + vegetable intake. The decreased in energy intake was likely due to the fact that

three of the four schools in the only healthy beverage category had only water (a zero

calorie beverage) available, while one had water and 100% mujuices. The decreased

vegetable and mu + vegetable intake associated with only healthy beverage vending

machines may have been due to the fact vending machines with mixed beverages often

had 100% mmjuices and vegetable juices such as V-8 available, which could increase

students consumption of these food groups.

Having mixed healthy and unhealthy beverages only, or mixed food and

beverages was associated with an increased fat and/or saturated fat intake. These results

could be due to the fact that many schools are now offering dairy products which contain

fats (e.g., plain and flavored milks, string cheese, and yogurt) in vending machines

because they are considered more nutritious than other food and beverages typically sold

in vending such as chips and candies. Additionally, vending machines that contain both

foods and beverages typically contain an array of less healthy snack food items that are

high in fat, such as chips and baked goods such as cookies and brownies.

Taken together, these results imply that having competitive foods available in

schools may not necessarily result in decreases in dietary quality. Instead, it might be the

quality of items available in these venues that impacts students' diets. However, many

other studies have shown availability and consumption of competitive foods to be

negatively associated with dietary intake (Cullen, Eagan et al. 2000; Kubik, Lytle et al.
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2003; Cullen and Zakeri 2004; Templeton, Marlette et a1. 2005; Wiecha, Finkelstein et al.

2006). A recent review of studies examining competitive foods in schools concluded that

in general, students have healthier diets when less healthy competitive foods are not

available in schools (Larson and Story 2010). Furthermore, this review also determined

that increasing the availability of healthy foods without restricting availability of less

healthy items does not improve student dietary intake (Larson and Story 2010). It may

not be necessary to completely ban competitive foods in schools, but to regulate the

healthfulness of these items, as is done with school meal programs.

There are other important issues to consider in the competitive food debate, such

as the impact of competitive foods on the viability of school meal programs. The USDA

recognizes that competitive foods in schools compete with and compromise the financial

viability of the National School Lunch and School Breakfast program (US. Department

of Agriculture 2001), and previous research has shown sales of competitive foods to be

inversely associated with sales of school lunch (Fox, Crepinsek et a1. 2001).

Furthermore, availability of unhealthy competitive foods in schools directly undermines

nutrition and health education that students receive in the classroom (US. Department of

Agriculture 2001). Lastly, availability of competitive foods in schools (especially those

with a predominantly low-income population) may provide an indirect way of

stigmatizing students eligible for free or reduced price school meals who lack money to

purchase a la carte of vending items (US. Department of Agriculture 2001).

The real question may be whether or not we as a society philosophically believe

that competitive foods should be allowed in schools at all. Some will argue that it is a

question of choice - students should be able to choose what they consume from a variety

136



of foods available to them, and it is their responsibility to make healthy choices. This

does not mean that students should be forced to choose between healthy school meals that

are unappealing to them and the numerous unhealthy but tasty competitive foods

typically available in schools. If students were able to choose fi'om high quality school

meal components that satisfied their nutrient requirements while being tasty and

satisfying, this would potentially gratify their desire to make choices about what they eat

without exposing them unnecessarily to unhealthy competitive foods.

A recent article by Brownell and colleagues reviews the concept of personal

responsibility within the obesity epidemic (Brownell, Kersh et al. 2010). According to the

authors, much of the blame for the obesity epidemic has fallen on individuals who are

perceived to lack the ability and/or responsibility to make healthy choices (Brownell,

.Kersh et al. 2010). However, the authors argue that the environment strongly influences

what individuals consume, with the default being the types of foods that are readily

available which are most often the less healthy choices (Brownell, Kersh et al. 2010).

The authors also cite research regarding organ donation rates, where nearly everyone

living in countries where being an organ donor is the default chooses to be a donor, while

less than 30% of individuals choose to donate in countries in which you must opt-in to be

considered a donor (Johnson and Goldstein 2003). If increased availability and lower

prices of healthy foods became the default, it is likely that more individuals would eat

healthier.

The issue of personal responsibility and choice deserves special consideration

when dealing with adolescent populations. We as a society recognize within other

domains that children and adolescents are not always mature enough to make good
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choices, which is why we don't allow them to drink alcohol, smoke cigarettes, drive cars,

make medical decisions, or vote. It could be argued then that allowing adolescents to

have unlimited access in schools to unhealthy competitive foods that may lead to chronic

diseases in adulthood is irresponsible. Providing adolescents with a variety of healthful

food options to select from in schools can help to teach them to make healthy food

choices throughout their lives.

BARRIERS AND ACCOMPLISHMENTS TO HEALTHY EATING, AND FACTORS

THAT FACILITATE POSITIVE SCHOOL NUTRITION CHANGES

The last section of this dissertation (Chapter 4) describes the barriers to promoting

healthy eating, accomplishments schools have made, and the factors that help to facilitate

change described during interviews with school administrators, FSDs, CSHT members,

and middle school students. Many ofthe barriers reported stemmed from financial

restraints, such as decreased school personnel, increased responsibilities, a lack of time

for health initiatives, lack of prioritization of health initiatives during allocation oftime

and funding, and concern over funding of food service programs. While many school

personnel recognized the importance of healthy eating, and described attempts to improve

the health of foods and beverages offered at schools, school meals were often described

as unhealthy and competitive foods were widely available. Though FSDs prioritized

student preferences, their perceptions that students wouldn’t eat healthy foods or try new

things may have deterred them from serving healthy foods in school meals and

competitive food venues. In contrast, when asked what changes they would like to see,

students frequently requested a larger variety of healthy foods. Differences in school
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meal quality and student satisfaction were apparent between schools utilizing various

food service programs. Schools with traditional kitchens seemed to have healthier foods

than schools utilizing outside vendors or a heat and serve kitchen and the students in

those schools appeared to like the food better.

SCHOOL CULTURE

One conclusion that came from the qualitative portion of this dissertation work

was the concept of school culture influencing the degree to which health was prioritized

and promoted at each school. As discussed in Chapter 4, schools that were characterized

as having a positive school culture had made more changes to promote health and

nutrition than did schools characterized as having a neutral or negative school culture.

This distinction has important implications for the way researchers and practitioners plan

and implement school health interventions. What this research implies is that the

standard "one size fits all" intervention may not be effective at creating change in schools

that lack a positive, health-promoting culture and are not ready to make changes yet.

Those schools with a neutral or negative school culture may need more basic

interventions targeted at school personnel to increase awareness of the relationship

between student health and academic success in order to foster a culture where health and

wellbeing is valued and prioritized, rather than an afterthought.

This approach is similar to the Transtheoretical Model that has been successfully

applied to individual health behavior change (Prochaska, Redding et al. 2002). In this

model, individuals are "staged" at varying levels of readiness to engage in health-related

changes. Those in the precontemplation stage have no intentions to make behavioral
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changes. Those in the contemplation stage plan to make changes within the next six

months. Those in the action phase are actively engaging in health-related changes or

activities. This stages of change approach has been applied in a community-based

childhood obesity prevention effort in the Shape Up Somerville program (Economos

2008). In a lecture given at the Healthy Foods, Healthy Moves conference held in

Chicago in October 2008, Dr. Economos described utilization of interviews with key

community leaders to score a community's readiness to change. The stages of change

included: 1) no awareness; 2) denial/resistance; 3) vague awareness; 4) preplanning; 5)

preparation; 6) initiation; 7) stabilization; 8) confirmation/expansion; and 9) high level of

community ownership (Economos 2008). The community-wide intervention efforts were

then targeted to move the community into a higher stage of change.

Likewise, in the current research, the overall school culture could be an indicator

of that school's readiness to make health-related changes to the school policies and

practices. Those schools with a negative culture may be in the precontemplation stage

and in need of basic information to enhance awareness of the problem. Those schools

with a neutral culture may show some signs that they understand why student health

promotion is important, but may be in the contemplation stage where they need assistance

in taking the next step in prioritizing and implementing health initiatives. Schools with a

positive culture were engaging in changes to improve the health-promotion in the school

would be considered in the action stage of change. Interventions targeted at schools in

the precontemplation and contemplation phases could be individualized to their current

"stage of change". This is a dramatic shift from current standard practices where the

same intervention is deployed across all schools. Having a better understanding of the
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unique school culture and targeting the intervention to those characteristics may help to

improve the success of school health programs and interventions.

A COORDINATED SCHOOL HEALTH APPROACH

One attribute seen in schools characterized as having a positive health-promoting

culture was presence of an active coordinated school health team that met on a regular

basis. The Centers for Disease Control and Prevention's (CDC) coordinated school

health (CSH) program supports this approach to creating a consistent school health

environment (Centers for Disease Control and Prevention 2009). CDC's CSH model

consists of 8 inter-related health components including health education, physical

education, health services, nutrition services, counseling/psychological services, healthy

school environment, health promotion for staff, and family/community involvement.

This coordinated approach to school health emphasizes the fact that each part of

the school is inter-related and together, influences student behaviors. It is likely that it is

a combination of these factors that has the biggest impact on student health. In the

current study, and in many previous studies, examining single factors (e.g., availability of

vending machines) have been shown to have inconsistent or non-significant associations

with student behavior. Perhaps these single factors are ineffective at changing adolescent

dietary behaviors, and that it is truly a complex interaction between the entire school

environment, in addition to the home and community environment, that determines

adolescent health-related behaviors.

While the concept ofCSH is not new (Allensworth and Kolbe 1987), only limited

research has examined the efficacy of implementing this model over a long period of time
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using rigorous research methods. In a study of 158 public Delaware schools following

adoption of a CSH model, schools with a high level ofCSH implementation showed

improvements in overall school-level performance indicators, but not for aggregate

student performance in math, reading, and writing scores (Rosas, Case et al. 2009). A

recent study reviewed the effects ofCSH programs on academic achievement (Murray,

Low et al. 2007). Results indicated that nutrition services, health services, and

counseling/psychological services had a somewhat positive impact on academic

outcomes (Murray, Low et al. 2007). These results must be interpreted with caution

because the researchers reviewed studies that only addressed any component of the CSH,

and not studies which have implemented a comprehensive model, which are rare.

However, it is promising that these partial models showed positive changes in students,

indicating that a more comprehensive implementation of the CSH program may result in

additional positive changes. Furthermore, this research did not examine the effects on

health-related outcomes, only academic performance, though academic indicators are

important to help justify to schools that CSH programs are worthwhile. Further

evaluation of CSH program implementation using additional student-level health

indicators would help to justify the widespread adoption of this model in schools.

One of the requirements of the federal wellness policy mandate was that schools

gather input from key stakeholder groups including students, parents, school food service,

the school board, administrators, and the public. Ideally, this involves districts forming

ongoing health councils who are charged with developing, implementing, enforcing, and

monitoring the wellness policy. Formation of this ongoing committee could be an
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effective way to implement a CSH program and create a positive school culture that

values health promotion.

CONCLUSION

Results from the current study and the existing literature indicate that there is no

"magic bullet" to improve schools' ability to promote student health and wellbeing.

Furthermore, a focus on individual characteristics of schools and their nutrition

environments has not yet proven to be an effective means of improving student dietary

intake and curbing the childhood obesity epidemic. A more promising approach is

examining how the entire school environment, from the teachers in the classrooms,

administration and school policy, the foods and beverages served in schools meals and

competitive food venues, advertisements in the schools, to recess and physical activity

promotion, all work together to create and support an atmosphere where health is valued

and prioritized and it is easy for students to make healthy lifestyle choices. One common

frustration of those working within schools to promote health is family and community

environments which counteract their health-promotion efforts. Therefore, efforts should

also be made to work with families and the broader community to communicate how they

can support rather than hinder the schools' efforts at encouraging healthy behaviors in

adolescents.

Schools can work to create this positive school culture by creation of a

coordinated school health team, adoption of a CSH model, and adoption and

implementation of quality school wellness policies. Inclusion of parent and community

representatives on school health committees may help schools reach out to parents and
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the broader community in order to communicate consistent messages to adolescents

throughout all of the environments they are exposed to, further enhancing effects on

adolescent health behaviors. One idea for future research efforts includes creating a

better way of identifying a school's culture, and applying these findings to a school-level

stages of change model to create individualized interventions that target a school's

specific needs.
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Appendix A: Scoring for each question in the Wellness PolicLEvaluation Tool
 

 

  

 

 

 

 

 

 

 

 

     
 

 

 

 

 

 

 

 

 

 

 

   

0 points 1 point 2 points

Item # I Item Description # l % # 1 % # I %

Nutrition education

NEl Includes goals for nutrition education 2 4_17 1 2.08 45 93_75

NE2 Nutrition curriculum provided for

each grade level 25 52.08 2 4.17 21 43.75

NE3 Coordinates nutrition education with

the larger school community 10 20 83 32 66 67 6 12 50

NE4 Nutrition education extends beyond

the school environment 22 45.83 26 54 17 0 0 00

NE5 District provides nutrition education

training for teachers 27 56.25 19 39 58 2 4 17

NE6 Nutrition education is integrated into

subjects beyond health education 19 39.58 27 56 25 2 4 17

NE7 Teaches skills that are behavior-

focused, interactive, and/or

participatory 6 12.50 25 52.08 17 35.42

NE8 Specifies number of nutrition

education courses or contact hours 48 100 0 0.00 0 0.00

NE9 Nutrition education quality is

addressed 5 10.42 0 0.00 43 89.58

Nutrition standards for school meals

USIO Guidelines for school meals are not

less restrictive than USDA

regulations 4 8.33 1 2.08 43 89.58

USll Addresses school breakfast program 34 70.83 13 27.08 1 2.03

US12 Addresses summer food service

program 46 95.83 1 2.08 1 2.08

U813 Nutrition standards for school meals

beyond USDA minimum standards 35 72.92 10 20.83 3 6.25

US 14 Specifies use of low-fat foods and

Preparation methOdS 45 93.75 0 0.00 3 6.25

US15 Specifies strategies to increase

participation in school meals 44 91.67 0 0.00 4 8.33

U816 Optimizes scheduling of meals to

‘ improve Student “‘m‘ifio“ 18 37.50 12 25.00 18 37.50

USl7 Ensures adequate time to eat meals 22 45,83 17 35,42 9 18.75

US 1 8 Addresses access to hand washing

before meals 45 93.75 1 2.08 2 4.17

US19 Requires nutrition qualifications for

food service 8‘3” 36 75.00 2 4.17 10 20.83

US20 Ensures training or professional

development for food service staff 19 39.58 28 58.33 1 2.08      
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A pendix A: (cont'd)
 

 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

U821 Addresses school meal environment 13 27.08 0 0.00 35 72.92

U822 Nutrition information for school

meals available 44 91.67 I 2.08 3 6.25

Nutrition standards for competitive foods

N823 Includes nutrition guidelines for all

foods available on school campus 11 22.92 33 68.75 4 8.33

N824 Regulates vending machines 13 27.08 23 58.33 7 14.58

N825 Regulates school stores 15 31.25 29 60.42 4 8.33

N826 Regulates food service a la carte 14 29.17 29 60.42 5 1042

N827 Regulates class parties and other

celebrations 20 41.67 27 56.25 1 2.08

N828 Regulates food from home for the

whole class 20 41.67 27 56.25 1 2.08

N829 Regulates food sold before school 39 81.25 8 16.67 1 2.08

N830 Regulates food sold after school 42 37_50 5 10.42 1 2.03

N831 Regulates food sold at evening and

community events 47 97.92 0 0.00 1 2.08
N832 Regulates food sold for fundraising 27 56.25 19 39.53 2 4.17

N833 Addresses limiting sugar content of

foods 31 64.58 14 29.17 3 6.25

N834 Addresses limiting fat content of

foods 2] 43.75 24 50 3 6.25

N835 Addresses limiting sodium content of

foods 33 68.75 13 27.08 2 4.17

N836 Addresses limiting calorie content per

serving Size 0f f°°ds 38 79.17 10 20.83 0 0.00
N837 Addresses limiting serving size of

foods 32 66.67 14 29.17 2 4.17

N838 Addresses increasing "whole foods" 20 41.67 26 54.17 2 4' 17

N839 Addresses limiting use of ingredients

with questionable health effects 46 95.83 2 4.17 0 0.00

N840 Addresses food not being used as a

reward and/0’ PuniShmem 30 62.50 8 16.67 10 20.83

N841 Nutrition information for competitive

f°°ds available 43 89.58 5 10.42 0 0.00

N842 Addresses limiting sugar content of

beverages 42 87.50 4 8.33 2 4.17

N843 Addresses limiting fat content of

drinks 45 93.75 1 2.08 2 4.17

N844 Addresses limiting calorie content per

serving size of beverages 46 95.83 2 4.17 0 (100

N845 Addresses limiting regular (sugar-

sweetened) soda 33 68.75 12 25.00 3 6.25     
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N846 Addresses limiting beverages with

caloric sweeteners other than soda 38 79.17 8 16.67 2 4.17

N847 Addresses limiting sugar/calorie

content 0f flavored milk 46 9583 2 417 0 000

N848 Addresses limiting fat content of

milk 30 62.50 16 33.33 2 4.17

N849 Addresses limiting serving size of

beverages 31 64.58 16 33.33 1 2.08

N850 Addresses limiting caffeine content

of beverages 44 91.67 3 6.25 1 2.08

N851 Addresses access to free drinking

water 33 68.75 0 0.00 15 31.25

Physical education (PE)

PE52 Addresses PE curriculum for each

grade level 11 22.92 18 37.5 19 39.58

PE53 Addresses time per week ofPE for

elementary school students 33 68.75 7 14.58 8 16.67

PE54 Addresses time per week of PE for

middle ““001 Students 33 68.75 5 10.42 10 20.83

PE55 Addresses time per week of PE for

high ““001 Students 39 81.25 2 4.17 7 14.58

PE56 PE promotes and physically active

lifestyle 8 16.67 0 0 40 83.33

PE57 PE specifies competency assessment 34 70.33 13 27.08 1 2.08

PE58 Addresses PE quality 5 10.42 0 0 43 89.58

PE58 PE promotes inclusive play 17 35.42 0 o 31 64.58

PE60 Addresses PE as an important part of

the cumcu'um 45 93.75 3 6.25 0 0.00

PE6l Addresses frequency of required PE

Classes “13"” 48 100.00 0 0.00 0 0.00

PE62 Addresses teacher-student ratio for

PE 34 70.83 14 29.17 0 0.00

PE63 Addresses safe, adequate equipment

and facilities 32 66.67 16 33.33 0 0.00

PE64 Addresses amount of time devotes to

moderate to vigorous activity 40 83.33 0 0.00 8 16.67

PR65 Addresses qualifications for PE

_ instructors 21 43.75 0 0.00 27 56.25

P1366 District provides training for PE

teachers 35 72.92 13 27.08 0 0.00

PE67 Addresses PE waiver requirements 45 93,75 0 0,00 3 6,25

PE68 Requires students to participate in an

L\ annual health assessment 47 97.92 1 2.08 0 0.00  
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Appendix A: (cont'd)
 

Physical activity (PA) outside physical education

 

 

 

 

 

 

 

 

 

        
 

 

 

 

 

 

 

 

 

 

 

 

 

 

         

PA69 Includes goals for PA 5 10,42 1 2,08 42 87.50

PA70 PA provided for every grade 16 33.33 3 6.25 29 60,42

PA7l Includes PA opportunities for staff 46 95.83 2 4,17 0 0,00

PA72 Regular PA opportunities provided

throughout the day 16 33.33 21 43.75 11 22.92

PA73 Addresses PA through intramurals or .

interscholastic activities 26 54.17 14 29.17 8 16.67

PA74 Addresses community use of school

faCi‘itieS for PA 37 77.08 3 6.25 8 16.67

PA75 Addresses safe, active routes to

schools 39 81.25 8 16.67 1 2.08

PA76 Addresses not using PA (extra or

restricted) as punishment 23 47.92 7 14.58 18 37.5

PA77 Addresses recess frequency or

amount in elementary school 21 43.75 17 35.42 10 20.83

PA78 Addresses recess quality to promote

PA 34 70.83 0 0.00 14 29.17

Communication and promotion of wellness policy

CP79 Involved a variety of stakeholders in

development of wellness policy 13 27.08 7 14.58 28 58.33

CP80 Includes staff wellness programs 31 64.53 14 29,17 3 6,25

CP81 Addresses consistency of nutrition

communication 27 56.25 18 37.50 3 6.25

P82 Encourages staff to be healthy role

models 12 25.00 18 37.50 18 37.50

CP83 Specifies who is responsible for

wellness/health communication 48 100.00 0 0.00 0 000

CP84 Specifies use of a coordinated school

health model 33 68.75 3 6.25 12 25.00

CP85 Addresses methods to encourage

“11"“ from StakehOIderS 26 54.17 8 16.67 14 29.17

CP86 Specifics how district will engage

Parents 0' commun'ty 13 27.08 10 20.83 25 52.08

CP87 Specifies what information is

L communicated 1° Parents 13 27.08 8 16.67 27 56.25

CP88 Encourages marketing to promote

healthy choices 46 95.83 0 0.00 2 4.17

CP89 Restricts marketing of unhealthful

choices 46 95.83 0 0.00 2 4.17

CP90 Establishes an ongoing health

committee beyond policy

g development
24 50.00 9 18.75 1 5 31 .25 
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Appendix A: (cont'd)
 

Evaluation of wellness policy
 

 

 

 

 

 

        

E91 Establishes a plan for measuring

implementation 0f wellness pOIicy 9 18.75 37 77.08 2 4.17

E92 Includes a plan for policy

implementation 8 16.67 38 79.17 2 4.17

E93 Includes a plan for policy evaluation 33 68.75 13 27.03 2 4.17

E94 Includes the audience and frequency

of a report on policy evaluation 10 20.83 34 70.83 4 8.3 3

E95 Identifies funding support for

wellness activities 48 100.00 0 0.00 0 0.00

E96 Includes a plan for revising the

policy 22 45.83 0 0.00 26 54.17
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Appendix B: Mean wellness policy comprehensiveness and strength scores by section

and by termrlate type used among SNAK school districts
 

 

 

 

 

 

 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    
 

 

 

 

 

 

   

T# 1 Mean (95% Cl)

Nutrition Education - Comprehensiveness

MASB - Enhanced 2 77.78 (55.43, 100.13)

MASB - As intended 11 85.86 (81.50, 90.22)

MASB - Shortened 8 55.56 (48.24, 62.87)

NANA 2 77.78 (55.43, 100.13)

Policy Company 21 58.73 (52.53, 64.93)

Other 4 11.11 (-4.69, 26.92)

Nutrition Education - Strength

MASB - Enhanced 2 50 (38.82, 61.18)

MASB - As intended 11 31.31 (28.59, 34.04)

MASB - Shortened 8 33.33 (29.11, 37.56)

NANA 2 50 (16.47, 83.53)

Policy Company 21 32.28 (28.22, 36.33)

Other 4 5.56 (-5.62, 16.73)

School Meals - Comprehensiveness

MASB - Enhanced 2 65.38 (26.70, 104.07)

MASB - As intended 11 45.45 (42.94, 47.97)

MASB - Shortened 8 10.58 (4.08, 17.08)

NANA 2 96.15 (88.42, 103.89)

Policy Company 21 32.6 (27.27, 37.93)

Other 4 23.08 (4.12, 42.03)

School Meals - Strength

MASB - Enhanced 2 50 (-4.l6, 104.16)

MASB - As intended 11 20.28 (17.13, 23.43)

MASB - Shortened 8 7.69 (4.77, 10.62)

NANA 2 73.08 (65.34, 80.81)

Policy Company 21 20.51 (16.20, 24.83)

Other 4 13.46 (6.05, 20.87)

Competitive Foods - Comprehensiveness

flASB - Enhanced 2 67.24 (56.84, 77.65)

MASB - As intended 11 63.32 (59.22, 67.43)

&B - Shortened 8 24.57 (14.55, 34.59)

NANA 2 70.69 (67.22, 74.16)

MCompany 21 15.44 (8.71, 22.16)

& 4 25 (-0.86, 50.86)  
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Appendix B: (cont')
 

| # 1 Mean (95% Cl)
 

Competitive Foods - Strength
 

 

 

 

 

 

MASB - Enhanced 2 24.14 (10.26, 38.01)

MASB - As intended 11 6.90 (5.96, 7.83)

MASB - Shortened 8 0.43 (-0.44, 1.30)

NANA 2 58.62 (44.75, 72.49)

Policy Company 21 0 (n/a)

Other 4 4.31 (-2.26, 10.88)  
 

Physical Education — Comprehensiveness
 

 

 

 

 

   

MASB - Enhanced 2 55.88 (38.13, 73.63)

MASB - As intended 11 60.96 (56.37, 65.55)

MASB - Shortened 8 25.00 (13.43, 36.57)

NANA 2 44.12 (38.20, 50.03)

Policy Company 21 28.57 (24.72, 32.43)

Other 4 7.35 (-3.85, 18.55)
 

Physical Education — Strength
 

 

 

 

 

 

MASB - Enhanced 2 26.47 (-3.11, 56.06)

MASB - As intended 11 38.50 (32.67, 44.34)

MASB - Shortened 8 21.32 (13.28, 29.37)

NANA 2 35.29 (11.63, 58.96)

Policy Company 21 19.61 (16.21, 23.01)

Other 4 7.35 (-3.85, 18.55)
 

Physical Activity -— Comprehensiveness
 

 

 

 

 

   
 

 

 

 

 

 

  

MASB - Enhanced 2 65.00 (34.82, 95.18)

MASB - As intended 11 71.82 (65.86, 77.77)

MASB - Shortened 8 25.00 (15.69, 34.31)

NANA 2 85.00 (54.82, 1 15.18)

Policy Company 21 40.00 (30.48, 49.52)

Other 4 10.00 (-4.23, 24.23)

Physical Activity - Strength

MASB - Enhanced 2 50.00 (29.88, 70.12)

MASB - As intended 11 49.09 (44.05, 54.13)

MASB - Shortened 8 17.50 (12.47, 22.53)

NANA 2 60.00 (39.88, 80.12)

Policy Company 21 23.33 (15.69, 30.98)

Other 4 5.00 (-5.06, 15.06)  
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Appendix B: (cont'd)
 

I # I Mean (95% CI)
 

Communication - Comprehensiveness
 

MASB - Enhanced 2 66.67 (49.90, 83.43)
 

MASB - As intended I l 71.21 (66.49, 75.93)
 

MASB - Shortened 8 28.13 (13.98, 42.27)
 

 

 

NANA 2 66.67 (49.90, 83.43)

Policy Company 21 34.13 (27.49, 40.76)

Other 4 10.42 (-2.l6, 22.99)   
Communication - Strength
 

MASB — Enhanced 2 58.33 (41.57, 75.10)
 

MASB - As intended I 1 54.55 (50.40, 58.69)
 

MASB - Shortened 8 15.63 (3.59, 27.66)
 

 

   
NANA 2 62.50 (37.35, 87.65)

Policy Company 21 12.70 (7.20, 18.20)

Other 4 2.08 (-2.1 l, 6.27)
 

Evaluation - Comprehensiveness
 

MASB - Enhanced 2 50 (-17.06, 117.06)
 

MASB - As intended 11 81.82 (78.77, 84.87)
 

MASB - Shortened 8 37.50 (23.69, 51.31)
 

 

 

NANA 2 83.33 (n/a)

Policy Company 21 53.97 (47.46, 60.47)

Other 4 8.33 (-1.35, 18.01)
 

Evaluation - Strength
 

MASB - Enhanced 2 8.33 (-8.43, 25.10)
 

MASB - As intended 11 18.l8(15.l3,21.23)
 

MASB - Shortened 8 4.17 (-1.32, 9.65)
 

 

   
NANA 2 83.33 (n/a)

Policy Company 21 8.73 (4.99, 12.47)

Other 4 0 (n/a)
 

Total Comprehensiveness
 

MASB - Enhanced 2 64.58 (41.53, 87.63)
 

MASB - As intended 11 65.63 (62.62, 68.63)
  MASB - Shortened 8 26.95 (20.97, 32.94)
 

 

   

NANA 2 71.88 (61.40, 82.35)

Policy Company 21 31.45 (27.1 1, 35.79)

Other 4 15.89 (6.58, 25.19)
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Appendix B: (cont'd)
 

I # I Mean (95% CI)
 

 

 

 

 

 

 

Total Strength

MASB - Enhanced 2 36.46 (21.79, 51.13)

MASB - As intended I 1 27.65 (25.73, 29.58)

MASB - Shortened 8 12.11 (8.94, 15.28)

NANA 2 57.81 (40.00, 75.62)

Policy Company 21 13.84 (11.53, 16.14)

Other 4 5.73 (2.05, 9.41)   
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Appendix D: School-level influences on wellness policy total comprehensiveness and

total strength scores
 

Total Comprehensiveness Total Strength
 

  
 

 

 

     
 

 

 

     
 

 

 

     
 

 

 

      

 

 

     

 

 

      
 

      

 

 

      

 

 

 

      

 

 

School characteristic I 11 Mean % I SE Mean % I SE

% Students eligible for free/reduced price school meals

50-69% 33 42.11 3.36 18.43 1.76

70-100% 15 36.32 5.64 19.65 4.31

Presence of Coordinated School Health Team

No 27 36.46 3.44 15.51 1.57

Yes 21 45.24 4.81 23.07 3.37

Completed HSAT assessment

No 36 40.48 3.42 19.01 2.20

Yes 12 39.76 5.66 18.23 2.87

School participated in any nutrition or physical activity programming or grant

No 26 46.71 4.07 22.36 2.83

Yes 14 36.24 5.04 16.37 2.25

Greater than 50% of students minority

No 11 44.13 7.75 23.58 5.62

Yes 28 41.82 3.54 18.56 1.91

Size of school (# of 7th de students)

Small (<100) 20 39.11 4.39 19.27 2.99

Medium (100-150) 15 42.71 5.29 19.51 3.13

Large (>150) 13 39.34 6.00 17.31 3.29

Food service management company

No 36 38.89 3.35 18.66 2.24

Yes 12 44.53 5.87 19.27 2.52

Food Service Director has a nutrition-related degree

No 29 38.00 3.53 18.89 2.62

Yes 17 40.63 5.00 17.10 2.10

School setting

Urban 26 42.27 4.46 20.23 2.79

Rural 13 35.74 4.25 17.31 3.05

Urban Cluster 9 41.20 6.25 16.90 2.76

School type

Charter/Private 8 33.59 8.74 19.53 7.23

Public 40 41.64 3.02 18.67 1.65       
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