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ABSTRACT 

More than 90 percent of individuals diagnosed yearly with diabetes are diagnosed 

with non-insulin dependent diabetes mellitus (NIDDM) (National Diabetes Clearing 

House, 1994). By the year 2000, it is estimated that over 250,000 Native American and 

mestizo people in Arizona will be diagnosed with NIDDM and will provide a health care 

tax burden of over 320 million dollars a year (Nabhan, 1990). 

The purpose of this study was to analyze selected nutritional components of 

school lunch menus to identify childhood nutritional risk factors, which contribute to the 

development ofNIDDM in adulthood for members of the mestizo population. The Food 

Processor® Nutrition Analysis Software menu analysis program (ESHA Research, 1995) 

was used to obtain percentages of total fat, saturated fat, and carbohydrates in school 

lunch menus being offered to mestizo children in Southern Arizona in 1991 and 1996. 

A descriptive comparative analysis of the data showed that percentages of selected 

macronutrients in 1991 were more ideal than percentages of those same macronutrients in 

1996 after the recommendations from change in school nutrition were made by the 

findings of the School Nutrition Dietary Assessment Study. However, a comparison of 

selected macronutrients in 1991 and 1996 did not support a significant difference between 

the two sample groups. 
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CHAPTER I 

INTRODUCTION AND THEORETICAL FRAMEWORK 

The purpose of this study was to analyze selected nutritional components of 

school lunch menus to identify childhood nutritional risk factors, which may contribute to 

the development of non-insulin-dependent diabetes mellitus (NIDDM) in adulthood. This 

study represents a secondary analysis of data collected during the Comprehensive Multi

Level Nursing Practice Model (CMLNP) study carried out in four rural predominantly 

mestizo communities in Southern Arizona (F erketich, Phillips, & Verran, 1990), in 

combination with new data collected by the investigator. 

NIDDM: Nature, History, and Culture in Mestizo Communities 

The following sections will describe the physiological, historical, and social basis for 

the high incidence ofNIDDM in mestizo communities. In addition, the researcher will 

discuss the significance of the research, give a statement of the problem, and list the 

research questions. Finally, a brief overview of Leininger's Sunrise Model is presented 

as the conceptual orientation for the study. 

Nature: the Physiology of NIDDM 

This section will review the basic physiology ofNIDDM and includes an 

overview of the epidemiological consequences of the disease. Lastly, the genetic 

components ofNIDDM in relation to the mestizo culture are discussed. 

NIDDM is described as a collage of physiologic responses that occur as a result of 

impaired glucose tolerance at the cellular level. Abnormal levels of insulin secretion 

along with insulin resistance in target cells are the primary abnormalities associated with 
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NIDDM (American Diabetes Association, 1995). Causal factors are unclear, but are 

thought to be related to aging, genetic predisposition, and abdominal-visceral obesity 

(Karam, 1997). Significant risk factors for NIDDM are high consumption of kilocalories, 

total and saturated fats, and refined sugars all leading to obesity. Low consumption of 

complex carbohydrates and fiber along with minimal physical activity also contribute 

heavily to the development of NIDDM (Stem, et.al. 1992). 

NIDDM is the seventh leading cause of mortality in the United States (National 

Diabetes Information Clearing House, 1994). Major complications from NIDDM that 

contribute to the high mortality rate of the disease include microvascular coagulopathy 

resulting in peripheral vascular disease and nontraumatic amputations, and renal failure 

(NIDDM is the diagnosis in 50% of end-stage renal patients). NIDDM is also the leading 

cause of blindness in adults (8,000 diagnosed cases each year) (Centers for Disease 

Control and Prevention, 1993; US Preventive Services Task Force, 1996). Other related 

life-threatening complications ofNIDDM that contribute significantly to high 

expenditures in healthcare dollars and impact quality of life include coronary heart 

disease and cerebrovascular disease (Alberti, DeFronzo, & Zimmet, 1995). 

NIDDM has a strong genetic and familial component with unclear but evident 

modes of inheritance in certain population groups (lsselbacher et al., 1994), including 

mestizo populations. Mestizo refers to people who have both Native American and 

Spanish ancestry as found in Mexico. This population group displays unusually high 

genetic susceptibility to NIDDM (Chakraborty, 1986, Stem & Haffner, 1990). 
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Culture: Cultural Eating Patterns and NIDDM 

Cultural eating patterns traditionally govern the ways in which humans select and 

consume food. Many of the foods consumed by contemporary mestizo families are 

nutritional risk factors for the development ofNIDDM in adulthood. In studying food 

consumption patterns in mestizo families, Haffner, Knapp, Hazuda, Stem, and Young, 

(1985) and Elshaw et al. (1994) both found that meat intake and added fats in food 

preparation made up a significant portion of the total and saturated fat grams in mestizo 

diets. Concurrently, carbohydrates such as whole grains, fruits, and vegetables were 

being consumed at a lower rate by mestizo groups than westernized Anglo-Americans 

(Bartholomew, Young, Martin, & Hazuda, 1990; Elshaw, Young, Saunders, McGum, & 

Lopez, 1994; Munoz, Krebs-Smith, Ballard-Barbash, & Cleveland 1997). In the mestizo 

culture in the United States, westernized high-fat low-carbohydrate diets have 

dramatically escalated the prevalence of obesity and NIDDM (World Health 

Organization, 1990). 

Along with food consumption patterns in families, there is also evidence that 

established eating patterns in childhood often continue into adulthood and are important 

factors in determining the incidence of chronic diseases (NIDDM) in adulthood (Nicklas, 

Farris, & Smoak, 1988; see also Kemm, 1987). In 1992, the School Nutrition Dietary 

Assessment Study was completed to survey a large number of school lunch programs 

throughout the US in order to evaluate for both dietary deficiencies and excesses (Dwyer, 

1995). The results of the study showed that children were consistently being offered 

lunches that were high in total fat and saturated fat (Burghardt, Devaney, & Gordon, 
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In Southern Arizona, many mestizo families have a genetic admixture that 

incorporates both Pima and Spanish gene pools. The Pima are noted to have the highest 

prevalence ofNIDDM in the world, a rate that exceeds 70 percent in adults over 54 years 

of age (Knowler, Pettitt, & Saad, 1991). The genetic links that mestizo families have to 

the Pima tribes puts mestizo population groups at higher risk for developing NIDDM 

based on the percentage of Pima ancestry that each mestizo family gene pool contains 

(Urdaneta and Krenbiel, 1989). 

History: Cultural Assimilation, Accommodation, and NIDDM 

In order to understand the high incidence ofNIDDM in the mestizo population of 

Southern Arizona, it is necessary to review the traditional domain and migratory patterns 

of the Pima tribes. The Pima originated from a primitive people called the Hohokam who 

migrated into the desert regions of Northern Mexico and Arizona between 600 and 100 

BC (Haury, 1976). Traditional Upper Pima lands extended from Cucurpe in Sonora, 

Mexico north to the Gila River in central Arizona, and were bordered on the east by the 

San Pedro River in Southeastern Arizona and on the west by the Colorado River. 

Established Spanish agrarian family groups in Mexico migrated north in search of greater 

prosperity, blended with Upper Pima tribes, and formed the mestizo culture. Mestizo 

families subsequently settled in parts of Southern Arizona (Spicer, 1992) where the data 

for this study were collected. As the cultures mixed, the incidence ofNIDDM increased 

in proportion to percentage of Pima admixture. 



1995). This daily exposure to high fat foods predisposes children to obesity which is a 

major risk factor for NIDDM in adulthood. 
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Mestizo children in lower income areas often receive 1-2 meals/day from school 

meal programs. The composition of the menus in these meal programs exposes children 

to certain food group patterns and tastes. Therefore, the nutritional composition of school 

meals may contribute significantly to children's eating patterns, macronutrient 

consumption, and ultimately, nutritional risk factors for NIDDM in adulthood. 

Significance of the Research 

Of the more than fourteen million individuals with diabetes in the United States, 

approximately 90-95 percent are diagnosed with NIDDM (National Diabetes Clearing 

House, 1994 ). More frequent and extended hospitalizations and repeated primary care 

visits by individuals with NIDDM are estimated to burden the United States economy 

with approximately 100 billion dollars in expenditures annually (American Diabetes 

Association, 1993). In Arizona by the year 2000, it is estimated that taxpayers will pay a 

minimum of 320 million dollars a year for the care of more than 250,000 Native 

American and mestizo people with NIDDM (Nabhan, 1990). 

Mestizo population numbers are increasing along with the prevalence ofNIDDM. 

"Individuals whose ancestry and cultural traditions are derived from a Mexican national 

origin" (Hazuda et. al., 1980), make up the largest Hispanic population in the United 

States, and are predicted to be the nation's largest minority group by the year 2000 

( Council on Scientific Affairs, 1991 ). As numbers increase in the mestizo population, it 

is important to evaluate the contribution of school lunches to childhood nutrition in the 
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mestizo community in terms of nutritional intake in childhood as a potential factor for the 

development ofNIDDM in adulthood. 

Statement of the Problem 

Traditionally school lunches consisted of menus that were high in total fat and 

saturated fat, macronutrients which contribute significantly to obesity (Dwyer, 1995). In 

1991, Burghardt and colleagues (1993) completed the School Nutrition Dietary 

Assessment Study to evaluate a variety of school lunch programs throughout the United 

States. However, there has been no further examination of the impacts related to the 

findings of that study. More specifically, no studies have been found that address the 

relationship between childhood dietary intakes in school lunch programs and nutritional 

risk factors that may promote NIDDM in the adult mestizo 

Purpose and Research Questions 

The purpose of this study was to analyze selected nutritional components of school lunch 

menus to identify childhood nutritional risk factors, which contribute to the development 

of NIDDM in adulthood. 

The research questions addressed by this study were: 

1. Do mestizo children's school lunch menus contain selected macronutrients at 
levels that enhance risk factors for the future development ofNIDDM? 

2. Was there a significant difference in selected macronutrients in school lunch 
menus in 1991 verses 1996? (Post - 1992 School Nutrition Dietary 
Assessment Study) 

3. Do school lunch menus contain foods that are culturally appropriate for 
mestizo children? 
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The Sunrise Model 

Leininger's (1993) theory of Cultural Care provides a foundation for describing, 

explaining, interpreting, and predicting cultural care patterns. A basic assumption of 

Cultural Care is that every culture has indigenous knowledge and practices that coincide 

with transcultural professional health care. The rates at which populations chose to adopt 

wellness behaviors vary within each cultural milieu and are dependent on the balance 

between physical needs and cultural norms. In any cultural group, the cycles of lived 

human experiences are viewed within a cultural care frame of reference with cultural 

significance and meanings. In addition, lifelong cultural experiences are influenced by 

current worldviews, social structures, and environmental impacts (Leininger, 1991 ). 

Leininger' s Sunrise Model (Figure 1) was used as a guide to assist the researcher 

in analyzing data and formulating culturally congruent clinical implications in the study 

of school lunches as a diabetic risk factor in mestizo children. The Sunrise Model 

provides a cognitive map of interdependent dimensions of the Culture Care theory. The 

Sunrise Model is not to be viewed as a linear relationship progression, but as a dynamic 

interconnectedness of dimensions that can impact health (Leininger, 1991). 

Using Leininger' s model, a simplified circular model was formulated to depict the 

relationships between key elements in the study (Figure 2). Centered in the model is the 

child who exists and interacts within different social and cultural milieus i.e. the family, 

school, mestizo culture, and western culture. 

Children learn basic patterns of food consumption in the family environment that 

nurtures them. These lived experiences often come from a cultural care frame of 
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reference that has been transferred from one generation to the next. As children grow, 

their exposures to different foods and food consumption patterns increase in number as 

they interact with various cultures in the schools they attend and the larger community in 

which they live. These experiences influence established lifelong cultural patterns in 

ways that can be positive or negative to the individual depending on physical needs and 

environmental impacts. 
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Figure 1. Leininger' s Sunrise Model: A cognitive map of the Culture Care Theory. 

Note. From Culture Care Diversity and Universality: A Theory of Nursing (p. 43), by 

Madeleine M. Leininger, (Ed.), 1991. New York: National League for Nursing Press. 

Copyright 1991 by National League for Nursing Press. Reprinted with permission. 
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Mestizo Culture 

( community) 

Figure 2. Leininger's Sunrise Model adapted to depict the interdependent 

dimensions influencing mestizo children's nutritional patterns. 
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Summary 

This chapter sought to provide the foundation for the study of school lunches as a 

diabetic risk factor for mestizo children. NIDDM is a chronic debilitating disease that 

has genetic and familial components in many mestizo families. Leininger' s theory of 

Culture Care Diversity and Universality provided the framework for the study of school 

lunches as a diabetic risk factor for mestizo children. The Sunrise Model subsequently 

gave support to a simplified circular model that described the key elements of the study 

of school lunch nutritional risk factors for mestizo children that may support the 

development ofNIDDM in the adult mestizo population. 
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CHAPTER II 

REVIEW OF THE LITERATURE 

The review of the literature was organized into three sections using Leininger' s 

Sunrise Model: 1) Holistic health and well being, 2) Cultural values and lifeways leading 

to Care expressions, patterns, and practices, and 3) Children, families, and institutions in 

diverse health systems. This study focused on the mestizo culture as members of this 

ethnic population group are at increased risk of developing NIDDM (Chakraborty et. al., 

1986, Stem & Haffner, 1990). 

Holistic Health and Well Being 

Leininger defines health as " a state of well being that is culturally defined, valued, 

and practiced, and which reflects the ability of individuals ( or groups) to perform their 

daily role activities in culturally expressed, beneficial, and patterned lifeways" 

(Leininger, 1991, pg. 48). Holistic health is then further defined as the incorporation of 

all aspects of an individual ' s being to support a meaningful and satisfying lifeway 

(Leininger, 1991). 

The genetic makeup of an indiyidual must be considered when supporting holistic 

health. All disease in humans can be related to the interactions between an individual's 

distinct genetic makeup and the environment. These genetic variations also circumscribe 

how individuals face the environmental threats that cause disease, and more specifically, 

NIDDM (Isselbacher et al., 1994). 
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Genetic Patterns of Inheritance: The Building Blocks of NIDDM 

Numerous studies (Cohen, Bavly, & Poznanski, 1961; Kawate, Yamakido, & 

Nishimoto, 1980; Serjeantson & Zimmet, 1984) have reported significant trends for 

NIDDM in a variety of ethnic populations. These trends show evidence of a genetic link 

based on reoccurring family patterns ofNIDDM in certain populations. For the purposes 

of this study, the gene linkage literature review was narrowed to focus on mestizo 

populations which are groups with both Mexican and Native American gene pools. 

The risk of developing NIDDM is significantly magnified in mestizo family 

groups. In 1992, Stem and colleagues noted that mestizo people were diagnosed with 

and developed complications from NIDDM at a rate that was three times that of Anglo 

Americans. Increased genetic susceptibility in this population is an outcome of gene 

transmission in proportion to the percentage of Native American ancestry that each gene 

pool contains. Higher percentages of Native American ancestry increase the risk of an 

individual developing NIDDM (Urdaneta & Krenbiel, 1989). Increased susceptibility 

was also demonstrated in the work of Gardner et al. ( 1984) who used skin color 

measurements to determine percentage of Native American admixture and found that 

darker-skinned individuals with greater percentages of Native American admixture had a 

higher risk for the development ofNIDDM. 

Most mestizo population groups in Arizona contain an admixture that includes 

European and Upper Pima gene pools (Martinez, 1994; Spicer, 1992; Stem et al., 1992). 

The Pima tribes are known to have the highest prevalence ofNIDDM in the world 

(Knowler, et al., 1978). In 1995, efforts to detect a major gene for NIDDM in the Pima 



population proved successful and further defined the relationship between Mexican and 

Native American populations and the prevalence ofNIDDM in the Arizona mestizo 

culture (Hanson, Elston, Pettitt, Bennett, & Knowler, 1995). 

Obesity: The Cornerstone ofNIDDM 
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In order to understand the role that obesity plays in the development ofNIDDM, it is 

necessary to first discuss the basic dynamics of macronutrients in nutrition. A well

balanced intake of many nutrients is of primary importance in the health of an individual, 

however, for this study a focused review of the literature on selected macronutrients (fats 

and carbohydrates) was undertaken. Even though protein is the third essential 

macronutrient in the diet, its consumption is not highly significant in the risk profile for 

NIDDM. 

Fats or lipids are organic compounds found primarily in intercellular energy storage 

units or within cell membranes. Fats and their subunits (fatty acids) are classified as 

saturated, monounsaturated, or polyunsaturated depending upon the structural makeup of 

each subunit (National Research Council, 1989). Dietary fats are essential in a well

balanced nutritional intake however, in recent years dietary fat intake has escalated to 

levels that are unhealthy. 

More than one-third (36%) of calories in the United States diet come from fats , this 

exceeds the national goal of 30% of the daily calorie intake for people over 2 years of age 

(USDA, 1990a). Current guidelines provided by the National Research Council's (1989) 

Recommended Dietary Allowances and the Dietary Guidelines for Americans (USDA, 



1990b) also suggest that no more than 30% of the daily energy intake should consist of 

fat and that, of this 30%, no more than 10% should be provided by saturated fats. 
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Animal products including milk and milk products, eggs, red meats, poultry, fish, 

shellfish, and separated animal fats (tallow and lard) comprise the majority of the total 

and three-fourths of the saturated fat intake in United States diets (National Research 

Council, 1989; USDA, 1984). Block, Dresser, Hartman, and Carroll (1985) analyzed the 

National Health and Nutrition Examination Survey II (NHANES II) and found that 

ground beef supplies the United States population with its chief source of saturated fat. 

Unsaturated fats are found in a large variety of plants and are added to many foods in 

the preparation process. Increases in unsaturated fat and total fat consumption in the 

United States are directly related to the rising exposure of the population to fast-food 

restaurants that use large amounts of oil to prepare foods. The expanded use of prepared 

convenience foods that are fried or contain added oils has also increased dietary fat intake 

(Raper & Marston, 1986). In addition, Block and colleagues (1985) noted that 

mayonnaise, salad dressings, and margarine were other primary sources of plant-based 

unsaturated fats consumed in the United States diet. 

Dietary carbohydrates consist of both simple and complex carbohydrates. Simple 

carbohydrates include two categories: monosaccharides (glucose and fructose) and 

disaccharides (sucrose, maltose, and lactose). Complex carbohydrates are 

polysaccharides and include the categories of starches and dietary fibers. Starches are 

made up of glucose polymers whereas fiber is composed mainly of indigestible complex 

carbohydrates in plant cell walls (National Research Council, 1989). 
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Ideally, simple and complex carbohydrates should make up the primary sources (> 

50%) of energy in the diet (National Research Council, 1989). To support this goal, the 

United States Department of Agriculture's (USDA) Healthy People 2000 recommends 

that individuals should increase complex carbohydrate and fiber-containing foods in the 

diet to five or more daily servings for fruits and vegetables (including legumes), and to 

six or more daily servings for grain products (USDA, 1990a). However, numerous 

studies (Kimm, Gergen, & Malloy, 1990; Nicklas, Webber, Srinivasan, &Berenson, 

1993; Nicklas, Myers, & Berenson, 1995) have shown that both adults and children in the 

United States consume less than the recommended amounts of complex carbohydrates 

along with higher than recommended amounts of total and saturated fats , a dietary pattern 

that predispose individuals to obesity. 

Ovemutrition and obesity are leading risk factors for the development of NIDDM. 

Approximately 80% of the adult diabetic population report a history of obesity or are 

currently overweight. At the cellular level, obesity promotes a state in which insulin 

levels are increased and insulin receptor sites are decreased. This facilitates the 

development of insulin resistance at cellular receptor sites, tissue insensitivity, and 

elevated plasma glucose levels resulting in hyperglycemia. Initially, obese diabetic 

individuals experience mild degrees of hyperinsulinemia and insulin resistance. As the 

disease state progresses in severity, the primary defect evolves into insulin resistance at 

cellular postreceptor sites with resulting hyperglycemia and exacerbation of the disease 

(Isselbacher, 1994). 
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Cultural Implications for Obesity 

Obesity as it relates to NIDDM, is a notable health concern in many cultures today. 

In 1962, Neel postulated that Native American (and subsequently mestizo) population 

groups harbored a "thrifty genotype" that predisposed them to obesity. This genotype was 

thought to be composed of physiologic carbohydrate and fat saving processes to ensure 

the survival of the organism in hypocaloric states (i.e. those states that hunter-gatherer 

tribes would experience in times of famine). Wendorf and Goldfine ( 1991) further posit 

that, as Native American and Mexican population groups genetically blended, the 

introduction of new world dietary habits with ovemutrition, increased fat, and simple 

carbohydrate consumption along with decreased complex carbohydrate intake promoted 

obesity in many mestizo groups, a finding that closely correlates with Neel's "thrifty 

genotype". 

Genetic propensities for NIDDM that have been transmitted via genetic blending of 

subcultures have led to a significant increase in NIDDM in the mestizo population. 

These genotypes that were once important to the survival of the Native American culture 

are no longer needed and, as admixtures increase, are proving detrimental to the health of 

the mestizo people. 

In Arizona, the Upper Pima tribes have excessively high incidences of obesity. Saad 

and colleagues (1988) studied impaired glucose tolerance in Pima Indians, and reported 

that 95% of study subjects with NIDDM were obese (body mass index >27). Among 

individuals with pre-diabetic impaired glucose tolerance, 86% of the study population 



was determined to be obese. Another 72% of glucose tolerant subjects who had not yet 

been diagnosed with NIDDM were also noted to be obese. 

Concurrently, obesity is a major health problem in the Mexican population. 

Individuals in this group have two to four times greater chance of being obese than do 

Anglo-Americans (Stem et al., 1983). Stem and colleagues (1983) further reported in 

their San Antonio Heart Study, that 14.5% of Mexican American men and 11.4% of 

Mexican American women with NIDDM (n=936) were obese as compared to 1.8% of 

men and 7.6% of women in the Anglo comparison group (n=398). 
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Obesity presents as a primary risk factor for the development ofNIDDM. Both 

Native American and Mexican population groups have significant tendencies for obesity 

that contribute to the incidence ofNIDDM in the mestizo culture. 

Cultural definitions of holistic health determine how an ethnic population looks at 

inherited traits and physical changes ( obesity) that might lead to illness. In any 

subculture, the influences of the larger culture interplay with the indigenous traits, 

practices, and beliefs of the smaller culture thus providing a climate for positive or 

negative change. 

Cultural Values and Lifeways Leading to Care Expressions, 

Patterns and Practices 

A basic assumption of Leininger' s Culture Care theory is that cultural care is 

influenced by and expressed in the beliefs, values, and practices of a particular culture. 

Culturally congruent care can only exist if the beliefs, values, and practices of a culture 

are considered in patterns of change (Leininger, 1991 ). 
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In order to understand the cultural patterns and practices that precipitate NIDDM 

in the mestizo population in Arizona, it is necessary to examine the history behind 

nutritional westernization of the indigenous Pima tribes and the influences that impact 

obesity in this culture today. For the purpose of this study, westernization is defined as 

the adaptation of an indigenous population to the patterns and practices of an 

industrialized society. 

Before the arrival of the Spanish in 1687, cultivated crops supplied the aboriginal 

Pima Indians with 50% to 60% of their nutrient intake. These crops included tepary 

beans, maize, squash, and pumpkins, which were all low in fat and high in carbohydrates. 

Wild plants and game animals constituted the remainder of the dietary intake. Ancient 

wild plant foods included mesquite beans, saguaro fruit, and cholla buds. 

After the Spanish conquest, introduced foreign crops included wheat, cotton, barley, 

sorghum, alfalfa, sugar beets, and safflower of which wheat is the only crop not grown by 

the Pima today. Family gardens in which melons, cabbage, pumpkins, squash, com, 

onions, and carrots were planted provided the Pima with the vegetables used for home 

consumption (Castetter, & Bell, 1942; Reid et al., 1971 ). 

Today, the majority of agricultural crops grown by Pimas are used for livestock 

feed. Most food items are purchased rather than grown at home (Knowler, Pettitt, Saad, 

& Bennett, 1990). 

The introduction of westernized food eating patterns occurred after World War II 

when returning Native American servicemen brought newly acquired food habits back to 

their native populations. By the 1970's (Reid et al., 1971) Pima diets began to include 



high amounts of oils and lard used to prepare fried foods, white flour tortillas, pinto 

beans, beef, pork, chicken, longhorn cheese, eggs, chili peppers, cakes, sweet rolls, and 

soft drinks. Other items included processed instant foods such as macaroni and cheese 

dinners, instant potatoes, and gelatin desserts. Vegetable and fruit consumption was 

limited with the most popular items being spinach, com, onions, green beans, carrots, 

fried potatoes, citrus fruits , and melons. 
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To validate these trends, Reid et al. ( 1971) conducted a nutrient survey study of 2 77 

Pima women and found that average Pima diets contained more than 40% of the calories 

as fat. The researchers also noted that 97% of the sample group was obese. 

Current dietary practices in Pima population groups follow the trends noted in the 

1970's (Ravussin et al., 1994) with the addition of an increased consumption of fast foods 

that are high in fats and calories. Ravussin and colleagues ( 1994) also noted that Pimas 

in their Mexico study group who consumed a diet rich in complex carbohydrates and low 

in fat had an NIDDM incidence rate of 6.3% in men and 10.5% in women. This was 

compared to the United States Pima study group who displayed an incidence rate of 54% 

and 37% respectively. 

The dietary changes of mestizo people parallel that of the Pima tribes. Prior to 

World War II, 85% of mestizo people in the United States lived in rural communities and 

were employed in agricultural jobs. Today, 80% of mestizo people live in urban areas 

and are employed in the urban labor force (Urdaneta, & Krenbiel, 1989). Westernization 

of indigenous peoples of Mexico as they migrate to the United States, and the 

urbanization of the mestizo population has promoted diets high in calories, fats and 



refined sugars, and low in fiber and complex carbohydrates (Zimmet, 1982; Zimmet, 

1992). 
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In a comparison study of two Mexican populations, one in Mexico City and one in 

San Antonio Texas, Stem and colleagues (1992) found that the Mexico City study group 

had significantly lower fat and higher carbohydrate intake than did the San Antonio 

group. Stem also postulated that rising affluence and urbanization in a society (Mexico) 

was directly related to rising rates of obesity and NIDDM. Stem's theory fits with the 

current growing trends in obesity and NIDDM in the US mestizo population. 

As the mestizo population continues to assimilate into the larger culture, changes in 

cultural food practices become more prevalent. Leininger ( 1991) suggests that cultural 

care accommodation and cultural care repatteming be used to provide culturally 

congruent care when traditional health supporting practices are in danger of being 

extinguished by influences outside the culture. Cultural care accommodation is bolstered 

when interactions within the larger culture support the needs of the smaller culture. If 

practices within the smaller culture cannot be adapted to the mainstream culture then 

cultural care repatteming is suggested to support new practices that value both the 

traditional ways of the smaller culture and the contemporary influences of the larger 

culture. 

Children, Families, and Institutions 

In Diverse Health Systems 

A review of the literature in the third section was adapted from the Sunrise Model's 

dimension oflndividuals, Families, Groups, Communities, and Institutions in Diverse 
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Health Systems. General nutrition guidelines for health and childhood nutrition and the 

relationship between these two will be explored. This relationship will then be evaluated 

in the context of the mestizo community as it applies to cultural risk factors for obesity 

and NIDDM. Finally, the National School Lunch Program as an institution will be 

discussed to examine the potential supporting risk factors that may also impact future 

development ofNIDDM in adult mestizo populations. 

The United States Department of Health and Human Services Dietary Guidelines 

for Americans provides the most current recommendations for food intake in the United 

States today. This guide includes five food groups (grain, vegetable, fruit, dairy, and 

meat) that have specific daily serving recommendations. Along with food groups, the 

Dietary Guidelines also recommend caloric intakes for various age groups. Children in 

the elementary school-age group are to consume a balanced 2200 kilocalorie diet to 

maintain normal growth and development (USDA, 1990b ). 

Munoz and colleagues (1997) used these guidelines along with the USDA's 

Continuing Surveys of Food Intakes by Individuals (1995) to determine food intake 

patterns in a multicultural study (n=3307) of children ages 2 to 19 in the 48 contiguous 

states. Hispanic children (Puerto Rican, Cuban or Mexican American descent, n=393) 

were consistently below Food Guide recommendations in all five food groups. The 

percentage of Hispanic children in the sample meeting food group recommendations for 

fruits and grains averaged 30% (vegetable intake percentages were slightly higher at 

36%). Total fat intake in the study population averaged 35%, which closely 



approximates with the national average for total fat consumption (36%) in the United 

States (National Research Council, 1989). 
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Numerous studies of children's food intakes have shown that dietary patterns in 

childhood directly influence nutritional patterns in adulthood (Contento et al., 1993; 

Kennedy & Goldberg, 1995; Krebs-Smith et al., 1996). In another supporting study, Guo 

and colleagues (1984) found that the predictive outcome of obesity in adulthood is 

closely related to the age at which obesity is most prevalent in childhood. Obesity 

between the ages of 10 to 20 is a strong predictor of obesity in adulthood. Nieto and 

colleagues (1992) subsequently found that the strongest predictor of chronic disease and 

mortality in adulthood was obesity in the second decade of life. 

The National School Lunch Program 

The National School Lunch Act, passed inl 946, (National School Lunch Act, 1946) 

gave rise to The National School Lunch Program (NSLP). The goals of this program 

centered on providing standard balanced meals for daily nutrition at school using excess 

agricultural commodities, and protecting against diseases related to dietary deficiencies 

(Dwyer, 1995). 

Currently, the NSLP is being challenged to conform to the USDA's Dietary 

Guidelines for Americans (USDA, 1989) in order to support the goals set by Healthy 

People 2000 (USDA, 1990a). These goals clearly state that by the year 2000 at least 90% 

of school lunch menus will be compatible with the USDA Dietary Guidelines. 
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The School Nutrition Dietary Assessment Study 

The most recent comprehensive data used to evaluate school nutrition, and more 

specifically the NSLP, was obtained from The School Nutrition Dietary Assessment 

Study (SNDAS) using a nationally representative sample of schools (n= 545) in the US 

(Burghardt, Ensor, Hutchinson, Weiss, & Spencer, 1993). Researchers collected data on 

all meals served and food service operations during a one-week period in 1992 in order to 

evaluate the scope and provisions of the NSLP. 

The NSLP is accessible to 92% of all school children in the United States. 

Approximately 56% of those students currently participate in the program. NSLP meal 

plans are required to include one serving of meat and grain, and two servings of fruit 

and/or vegetables. Whole milk and one low-fat milk product must also be offered. 

Multiple entrees are frequently offered to provide intake variety. Desserts are an optional 

menu item (Burghardt, Devaney, & Gordon, 1995a). 

The findings of the SNDAS in relation to macronutrients offered in menus showed 

that average amounts of total fat (3 8%) and saturated fat (15%) exceeded the national 

goals of 30% and 10% respectively. Only 1% of the schools in the study (n=545) were 

within the guidelines for total fat, while only one school met the recommendations for 

saturated fat (Burghardt et al., 1995a). 

Schools that provided lunches with a lower amount of fat ( <32%) tended to serve 

chicken and meatless entrees more often and ground beef and high-fat lunch meats less 

often. Deep fried vegetables (i.e. french fries) were offered less often as were high-fat 

salad dressings. High fat deserts were substituted with high-carbohydrate, low-fat deserts 



such as yogurt, pudding made with skim milk, and gelatin. Fruits and fruit juices were 

served more often (Burghardt et al. 1995a). 
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Student's participation rates in the NSLP in schools that served lunches with less 

than 32% fat were 6% less than those schools that offered high-fat menus. However, 

participation rates in schools that served lunches with a moderate amount of fat (32% to 

slightly less that 35%) were similar to schools that se.rved high-fat meals. This evidence 

suggests that children preferred high-fat meals, but were willing to participate in school 

lunch programs that serve moderately low-fat meals, not very low-fat meals (Burghardt et 

al., 1995a). 

NSLP menus in elementary schools sampled in the SNDAS study (n= 278) were 

found to provide students with approximately one-third (723 kcals) of the RDA for food 

energy. Carbohydrates made up 4 7% (below the national recommendations of 50%) of 

the meal while food energy from fats averaged 3 7%. Of the total fats, 15% were 

saturated (Burghardt, Gordon, & Fraker, 1995a). The five elementary schools in the 

study sample that offered low-fat (<32%) meals formulated menus with less ground beef 

and high-fat deli meats and more chicken and meatless entrees. Those lunches usually 

included an extra bread selection, vegetables with less added fat, more fruit and fruit 

juices, 1 % milk, and low calorie salad dressing. As noted, lower calorie desserts such as 

puddings made with skim milk, yogurt, and gelatins were offered more frequently 

(Burghardt et al. , 1995b ). 

A common theme in the literature and in the findings of the SNDAS study 

describes the idea of menus based on the "kid culture"; that is, the inclusion of menu 
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items such as spaghetti, fish sticks, potato chips, french fries, cookies, pizza, hamburgers, 

and hot dogs. These items are frequently offered and contain undesirably high amounts 

of total and saturated fats. Briley, Roberts-Gray, and Simpson (1994) also found that 

"kid culture" items routinely overruled the influences that the local ethnic culture had on 

menu planning, a finding that is important to the westernization of mestizo children in 

relation to high fat food preferences. 

The NSLP in Cultural Context 

Historically, studies examining overall student participation in the NSLP by 

culturally diverse populations are lacking. However, NSLP requirements for basic 

nutrients are utilized by all schools that receive federal subsistence and food commodities 

for lunch programs regardless of cultural diversity (Dwyer, 1995). A general assumption 

can then be made that all students who participate in these programs are exposed to 

nutrient intakes similar to those found in the School Nutrition Dietary Assessment Study 

(Burghardt et al. , 1993). 

Studies prior to 1985 evaluating general dietary practices of mestizo elementary 

school children were non-existent. Between 1985 and 1990, data collected in the 1982-

1983 Hispanic Health and Nutrition Examination Survey (HHANES) (National Center 

for Health Statistics, 1985) was used to estimate the nutritional health of Mexican 

American children. In the latter half of the l 980 ' s and the first half of the 1990's, an 

increasing prevalence of nutritionally-related chronic diseases spurred a limited number 

of researchers to focus on the potential impacts of childhood nutrition on adult health in 



both Native American and mestizo populations (Murphy, Castillo, Martorell, & 

Mendoza, 1990). 

Studies Related to the Native American Population 
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No studies were found that examined school age nutrition in the Pima population, 

however, Brown and Brenton (1994) surveyed 166 Hopi elementary students attending 

school between October 1990 and February 1991 to evaluate current dietary intakes. The 

dietary analysis showed that children in the sample consumed a mean energy intake of 

2,123 calories consisting of 48% carbohydrate, 35% total fat, and 12% saturated fat. This 

pattern was consistent with prevailing nutrient intakes for Anglo American elementary 

school children. 

In a related study, Pelican, Proulx, Wilde, and Del Vecchio (1995) found that Native 

American tribal program meal plans, in general, depended on the knowledge and 

commitment of the program cooks who prepared the meals. Community-based menus 

(including school menus) prepared by cooks from various tribes were found to contain an 

average of 39% of total energy as fat. 

In 1997, Harvey-Berino and colleagues found that the diets of Mohawk children 

consistently exceeded the RDA for total energy, total fat (34%), and saturated fat (13%). 

Carbohydrate intakes were noted to be adequate at 52% in ·a community where obesity 

and the subsequent development ofNIDDM were high. 

Studies Related to the Mexican American Population 

Much of the data available about dietary intakes of Mexican American school 

children was generated from the HHANES study (National Center for Health Statistics, 



36 

1985). Researchers in the HHANES study collected data from a sample (n=7 ,462) of 

Mexican Americans in California, Arizona, New Mexico, Colorado, and Texas. Mexican 

American school children between the ages of 6 and 11 (n=l,258) were found to 

consume adequate amounts of meat and milk products, but were lacking in complex 

carbohydrates by as much as 50% of the RDA. Dietary fat consumption was noted but 

not clearly reported. This finding is consistent with trends found in other child nutrition 

studies in the early 1980' s which revolved around reporting dietary deficiencies and 

supporting balanced dietary intake rather than the prevention of chronic diseases in 

adulthood. 

Traditional Foods in the Mestizo Culture Today 

The mestizo culture in Arizona continues to share food traditions that originated with 

their ancestors, the Hohokam and the Pima (Smith, Schakel, & Nelson, 1991) along with 

newly acquired westernized food habits. Table 1 shows the traditional and contemporary 

foods consumed by Pima families. Table 2 reviews traditional Mexican foods. These 

foods remain an important part of the diet consumed by contemporary Mexican families. 

Many similarities are evident between the two cultures. 
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Table 1. 

Selected Traditional and Contemporary Pima Foods. 

Traditional foods Contemporary foods 

Berry pudding Cheese crisp 

Challa bud stew Chile beans 

Chile salsa 
Chorizo sausage and egg 

Flour tortilla Chorizo sausage with pinto beans 

Fry bread (popovers) Com, squash, and cheese 

Guyvsa Corned beef and potato 

Menudo Corned beef sandwich filling 

Mesquite bean flour and pudding Corned beef with gravy 

Pinole Green chili stew 

Posole Ground beef and macaroni 

Red chili stew Ground beef, onion, and chili 

Tamale Lazy bread 

Tepary beans (boiled) Milk gravy 

Tepary beans (fried) Pinto beans and beef stew (table continued) 

Wild spinach Quick bread 

Chia Squash and cheese 

Prickly pear pads and fruit (nopales) Taco (Mexican style) 

Chaparral tea Taco (Piman style) 

Saguaro and barrel cactus fruit Tortilla soup 

Emory oak acorns Wild spinach, tomatoes, and chilis 

Note. From "Selected traditional and contemporary foods currently used by the Pima Indians," 

by C. Smith, S. F. Schakel, and R.G. Nelson, 1991 , Journal of the American Dietetic 

Association, 91(3), p. 339-340 and~ "Primal prescription," by J. Willoughby, 1991 , Eating Well, 

May/June, p. 52-59. 
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Table 2. 

Selected Traditional Mexican Foods. 

Achiote 
Adobo 
Anna to 
Arroz con polio 
Bacalao 
Batata amarillo 
Burrito 
Cafe con leche 
Camitas 
Calabaza 
Chayotes 
Chili con came 
Chilies rellenos 
Chorizo 
Cilantro 
Enchiladas 
Fajitas 
Flan 
Frijoles 
Garbanzos 
Granos 
Guacamole 
Huevos rancheros 
Longaniza 
Mexican omelet 
Nachos 
Nopales 
Platano 
Salsa 
Sofrito 
Sopaipillas 
Taco 
Tortilla 
Tostado 
Viandas 
Yuca 
Note. From "Feeding the Hispanic hospital patient: Cultural considerations," by S. Samolsky, K. 

Dunker, and M. T. Hynak-Hankinson, 1990, Journal of the American Dietetic Association, 90 

(111_ p. 1709. 
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The majority of the total and saturated fats consumed by mestizo people are derived 

from protein intake that includes cheese, beef, and chicken. The use of saturated and 

unsaturated oils in food preparation is also a significant source of the total fat intake as 

most mestizo people prefer fried food (Samolsky, Dunker, & Hynak-Hankinson, 1990). 

Corn, chili peppers, tomatoes, and dried beans make up the predominant carbohydrate 

sources in mestizo diets. Milk as a beverage is not frequently consumed due to the 

prevalence of lactose intolerance in a large percentage of the mestizo population (W oteki 

et al., 1976, Woteki et al., 1977). 

This section described the relationships between mestizo children, their families, 

culture and the schools that support childhood nutrition within a cultural care context. 

The cultural food patterns of families are constantly being influenced by social factors in 

the mainstream culture. These interconnecting influences that families and institutions 

have on childhood nutrition can either support or negate health-promoting cultural food 

practices. 

Summary 

A review of the literature disclosed the prevalence ofNIDDM in Native American 

and mestizo cultures and brought forth the relationships between percent ofNative 

American admixture, obesity, and the westernization of mestizos as major risk factors for 

the development ofNIDDM. Numerous studies were examined in order to more fully 

understand the interconnections between nutritional patterns in childhood and the 

influences that families and institutions have on these patterns in relation to the 

development of chronic disease states in adulthood. 
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The NSLP (National School Lunch Act, 1946) provided a context in which to view 

nutrition in school age children. Further examination of the literature linked the failure of 

the NSLP to adapt to the guidelines of Healthy People 2000 (USDA, 1990a), the RDA 

(National Research Council, 1989), and the Dietary Guidelines for Americans (USDA, 

1989). Studies evaluating food consumption patterns for Native American and Mexican 

American school age children were limited, but were consistent with prevailing high fat, 

low carbohydrate nutrient intakes that predispose at-risk mestizo populations groups to 

NIDDM in adulthood. 
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CHAPTER III 

DESIGN AND METHODOLOGY 

This chapter includes a discussion of the research methodology used in the 

descriptive comparative study of school lunch menus as a diabetic risk factor in mestizo 

children. A review of the research design, sample and setting, data collection and data 

analysis plan defined the study parameters. 

Design 

A descriptive comparative design was utilized to examine selected macronutrients 

offered in 1996 school lunch menus in a predominantly mestizo community, and to 

compare those nutrients with menus from 1991, prior to the 1992 School Nutrition 

Dietary Assessment Survey (Burghardt et al., 1993). This study represented a blend of 

secondary analysis of data collected in the Comprehensive Multi-Level Nursing Practice 

Model (Ferketich et al., 1990) study and newly collected data in order to form the 

comparison design. 

Sample 

The samples of school lunch menus were drawn from the same community during 

two different time frames. In the interim between data collection for the original study 

and data collection for the current study, The School Nutrition Dietary Assessment 

Survey (Burghardt et al., 1993) was completed to evaluate the scope and provisions of the 

National School Lunch Program. 
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Secondary data from fall semester 1991 was originally collected to assess broad 

community impacts of the CMLNP project (L. R. Phillips, personal communication, June 

1998). Matched data from fall semester 1996 (most recently published) was collected by 

the researcher using the same method in order to formulate a comparison with the 1991 

data set. 

Data used in the original study were derived from weekly school lunch menus 

published in the community newspaper. Each weekly newspaper included five daily 

menus that served as a notice to the community regarding foods offered in the school 

lunch program for each school day. The sample data sets for Fall 1991 and Fall 1996 

both included 25 individual menus 

Setting 

The purpose of the original data collection ( 1991 data) was to assess the 

impact that a comprehensive community-based nursing practice model had on families in 

four rural communities in Southern Arizona. The original study spanned 1990 to 1996 

during which time health care was provided to largely mestizo populations in the 

communities of Oracle, Mammoth, Hayden-Winkleman, and Kearny (J. A. Verran, 

personal communication, September 29, 1998). Data from the original study and current 

study were gathered from the same rural community. 

The Hayden-Winkelman school district served youth in six communities in and 

around Winkelman where the schools were located (C. Padilla, personal communication, 

September 28, 1998). Most of the communities had less than 1000 residents with the 

exception of Kearny, which had a population of2,475. The majority of employment 



opportunities were found in copper mining, agriculture, and the service industries that 

support those activities. In Winkelman, the school district was the principle employer 

(Arizona Department of Commerce, 1997a; 1997b; 1997c; 1997d). 
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At the time the original (1991) study was carried out, food service workers in the 

Hayden-Winkelman school district provided lunch for an average of 250 elementary 

students per day. The majority of the students received reduced meal subsidies from 

government food programs. Approximately 95 percent of the student population were 

mestizo in origin. Of those youth, over 50 percent were from families with 

multigenerational ties to the communities. The remainder of the youth was part of 

families that migrated from Mexico and other parts of the US. In 1996, the student 

population and community cultural makeup was similar to the 1991 population (C. 

Padilla, personal communication, September 28, 1998). 

Most food service workers in the Hayden-Winkelman school district were mestizo 

and had been employed in the program for over ten years ( 4 years-30 years). Most had 

completed a high school education and all had received further training in childhood 

nutrition through local college and federal commodities training programs. A food 

services director who was promoted to that position from a staff position in 1998 

supervised the program. Prior to that time, a non-mestizo individual administered the 

food services program. No nutritionists or dietitians were employed by the school district 

(C. Padilla, personal communication, September 28, 1998). 
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Research Questions 

The specific research questions addressed by this study were: 

1. Do mestizo children's school lunch menus contain selected macronutrients at 
levels that enhance risk factors for the future development ofNIDDM? 

1 a. What was the percentage of total fat in selected school lunch menus in 
1991? 

1 b. What was the percentage of saturated fat in selected school lunch menus 
in 1991? 

1 c. What was the percentage of carbohydrates in selected school lunch 
menus in 1991? 

ld. What was the percentage of total fat in selected school lunch menus in 
1996? 

1 e. What was the percentage of saturated fat in selected school lunch menus 
in 1996? 

1 f. What was the percentage of carbohydrates in selected school lunch 
menus in 1996? 

2. Was there a significant difference in selected macronutrients from in school 
lunch menus in 1991 verses 1996? (Post-1992 School Nutrition Dietary 
Assessment Study) 

2a. Was there a significant difference in the percentage of total fat in selected 
school lunch menus from 1991 to 1996? 

2b. Was there a significant difference in the percentage of saturated fat in 
selected school lunch menus from 1991 to 1996? 

· 2c, Was there a significant difference in the percentage of carbohydrates in 
selected school lunch menus from 1991 to 1996? 

3. Do school lunch menus contain foods that are culturally appropriate for 
mestizo children? 
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Data Collection 

The data were taken from lunch menus printed in the Copper Basin News 

newspaper headquarters in Kearney, Arizona. The weekly newspaper serves the mining 

communities of Kearney, Mammoth, Hayden-Winkelman, and San Manuel as well as 

numerous other outlying small settlements. Secondary data from the CMLNP (F erketich 

et al. , 1990) study were obtained from stored Copper Basin News articles. 

Data for 12 of the 18 weeks in the fall of 1991 were represented. However, data 

from only six of the 18 weeks in Fall 1996 were available. In order to form a balanced 

comparison, 25 menus were selected from the 1991 data set using a table of random 

numbers (A Million Random Digits with 100,000 Normal Deviates, 1955). These menus 

formed the data set for 1991. Twenty-five menus printed in the fall 1996 periodicals 

were used as the 1996 data set. 

Data Analysis 

The selected macronutrients analyzed in the data sets included total fat, saturated 

fat, and carbohydrates. Each menu item was entered into the computer using the Food 

Processor® Nutrition Analysis Software menu analysis program (ESHA Research, 1995). 

Software in the Food Processor program was frequently updated using current USDA 

data as well as numerous scientific sources to ensure that inaccurate values and errors 

were minimized. At the time that the data analysis was carried out (Fall, 1998), the Food 

Processor® database contained over 10,000 foods and monitored 165 nutrients. 

Published nutrient retention factors were included in the program to account for nutrient 

variability in raw and cooked foods (ESHA Research, 1995; M. Jones, personal 



46 

communication, October 1, 1998). Because food nutrient standards are a composite of 

data acquired in multiple settings and numerous factors influence the amounts of 

nutrients in foods, nutrient analysis in the study was undertaken with the knowledge that 

the results would be only a close approximation of the true nutrient content in the menus. 

Serving sizes were determined using USDA nutrition guidelines for federally 

subsidized lunch programs and personal communication with a school nutrition educator. 

Table 3 represents a sample of individual serving sizes for foods commonly offered in the 

National School Lunch Program (USDA, 1998; personal communication, C. Loehrer, 

December 11, 1998). 
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Table 3. 

Serving Sizes for Commonly Served Food Items in The National School Lunch Program 

Grains and breads 

Bread type coating 
Batter type coating 
Biscuits 
All breads (including sliced, buns, and 
rolls) 
Pita bread 
Tortillas (flour or com) 
Tortilla chips 
Rice 
Cookies 
Cake 
Cobbler 

Combination Foods 

Taco 
Enchilada 
Chimichanga 
Burrito 
Spaghetti noodles 
~paghettisauce 
Assorted casseroles 
Com·dog 
Pizza 
Chili topping 
Soup 
Jello 

1 oz. 
1 oz. 
1 each 

Serving Size 

1 slice or 1 bun/roll 

1 each 
1 each 
4 oz. 
4 oz. 
1 each 
3 inch square 
3 inch square 

1 each 
1 each 
1 each 
1 each 
4 oz. 
2 oz. 
6 oz. 
3.5 oz. 
1 slice 
2 oz. 
4 oz 
4 oz. 

(table contmues) 



Foods 

Meats and Dairy 

Milk 
Meat cutlets 
Fish sticks 
Chicken nuggets 
Hot dog 

Gravy 
Lettuce 
Cheese 
Salsa 

Fats and Food Toppings 

Salad dressing 
Cake frosting 
Butter/margarine 
Peanut butter 

Serving Size 

4 oz. 
3.5 oz. 
3 each 
5 each or 3.5 oz. 
3.5 oz. 

1 oz. 
1 oz. 
1 oz. 
1 oz 
1 oz. 
1 oz. 
1 square 
1 oz. 
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Adapted from" A Menu Planner for Healthy School Meals," (FNS report No. 303), 1998. 

Washington, DC: US Government Printing Office; along with information obtained 

through personal communication, C. Loehrer, December 11, 1998). 
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Prior to the data processing, a interrater reliability was assessed on a specific menu 

to evaluate the accuracy and consistency of data entry. The test rater was a college 

student ( age 19) who was computer literate, but had no experience with data entry or 

menu analysis. These qualifications were considered advantageous, as accurate entries 

made by a non-experienced individual would further ensure validity in the data entry 

process. The rater was given basic instructions on the operation of the Food Processor© 

program. Further directions were then given to enter a sample menu that had previously 

been entered and analyzed in the program by the researcher. The test rater was instructed 

to check each food item code and serving size against the researcher's entry to ensure that 

rater and researcher entries matched. The researcher then reviewed both sample menus to 

check for errors in entry format. 

The findings showed that, in order to obtain 100 percent agreement in the analysis 

results for each menu, the rater was required to follow the exact entry codes and serving 

sizes entered by the researcher. One hundred percent agreement was obtained from the 

rater and the researcher entries when the pre-determined entry process was followed. 

To ensure that the data entry process was as complete and accurate as possible, 

further validation of serving sizes, food brands, and ingredients selected in the data entry 

process was obtained through personal communication with the food service supervisor 

and workers in the Hayden-Winkelman School District (B. Martinez, personal 

communication, January 9, 1999). All menu entries were then rechecked for errors and 

corrections made prior to the final macronutrient analysis. 



Research question one was answered using standard descriptive statistical 

analysis. Table 4 outlines the analysis plan for the descriptive data. 

Research question two was answered with the use of an independent t test to 

evaluate for any statistically significant differences between the selected macronutrient 

means at the two time frames. Significance was set at p>.05 to evaluate the statistical 

significance. Data were then inspected for significance at p> .10 to identify trends and 

clinically significant relationships in the sample. Table 5 outlines the analysis plan for 

testing significance. 
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Table 4. 

Analysis Plan for Descriptive Data - Selected Macronutrients 

in School Lunch Menus -1991 and 1996. 

Data Total Fat Saturated Fat Carbohydrates 
*School Lunch la lb le 

Menus Fall 
1991 x= x= x= 

N=28 sd= sd= sd= 
*School Lunch Id le If 

Menus Fall 
1996 x= x= x= 

N=28 sd= sd= sd= 

* Analyzed using Food processor® nutrition Analysis software program 

(ESHA Research, 1995) 
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Table 5. 

Analysis Plan for Testing Significance - Comparison of Selected Macronutrients 

in School Lunch Menus 1991 and 1996. 

Data Total Fat Saturated Fat Carbohydrates 

*School Lunch 
Menus 

Fall 1991 2a 2b 2c 
(N=28) x= x= x= 

and 
Fall 1996 
(N=28) 

Significant p= p= p= 
comparisons 

p>.05 
Then as p= p= p= 
p>.10 

* Analyzed using Food Processor® Nutrition Analysis Software program 

(ESHA Research, 1995). 
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Because mestizo population groups descend from both Pima and Spanish 

ancestry, culturally appropriate foods were considered to be those traditional foods that 

are consumed by Pima (Table 1) and/or Mexican peoples (Table 2). In order to answer 

the third research question, the percentage of culturally appropriate foods offered in the 

sample menus was calculated using an offered/not offered format from foods listed in 

Table 1 and Table 2. Findings were used to evaluate food trends in school lunch menus 

in a mestizo community. 

Summary 

A descriptive comparative study was undertaken to examine selected 

macronutrients in school lunches that were offered to a predominantly mestizo 

elementary school population in order to assess future risk factors for NIDDM in adult 

mestizo groups. Data were derived from published periodicals that served six rural 

communities in southern Arizona. Menu analysis was completed using the Food 

Processor® Nutrition Analysis Software (ESHA Research, 1995). Descriptive statistical 

tests helped to describe the sample with regard to total fat, saturated fat, and 

carbohydrates. Independent t- tests provided a method to test for both statistically and 

clinically significant differences between the two time periods. Menus were then 

evaluated for cultural food content, using standard percentages, to gain further insight in 

the sample groups. 



CHAPTER IV 

RESULTS OF DAT A ANALYSIS 
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The presentation and analysis of the data are discussed in the following three 

sections. The first section gives a brief review of the characteristics of the sample. In the 

second section, the research questions are answered using descriptive statistics, 

evaluation of means and distributions, and standard percentage. Finally, additional 

findings are discussed. 

Characteristics of the Sample 

The sample consisted of two data sets of school lunch menus in the Hayden

Winkleman school district. The sample data were 25 menus from 1991 (F erketich, 

Phillips, & Verran, 1990) and 25 menus in 1996 which were collected by the current 

investigator. 

Research Questions 

In the following section, each of the three research questions will be answered and 

the findings presented. In addition, certain menus will be reviewed with regards to their 

macronutrient content. 

Menu Analysis in 1991: Prior to the School Nutrition Dietary Assessment Study 

The first research question in this study was: Do mestizo children's school lunch 

menus contain selected macronutrients at levels that enhance risk factors for the future 

development on NIDDM? To answer this question, the data were divided into two 

groups. The subset of questions for the 1991 menus included: 



55 

1 a. What was the percentage of total fat in selected school I unch menus in 1991? 

1 b. What was the percentage of saturated fat in selected school lunch menus in 
1991? 

1 c. What was the percentage of carbohydrates in selected school lunch menus in 
1991? 

Table 6 shows the descriptive statistics for 1991. 

Further evaluation of the menus using the Dietary Guidelines for Americans 

(USDA, 1990b) showed that the menu which provided the most desirable percentages for 

total fat (7%) and carbohydrates (74%) consisted of beef macaroni casserole, mixed 

vegetables, fresh orange sections, and a whole-wheat roll. The menu which provided the 

most desirable percentage for saturated fat (0% - undetectable at 0.13 grams) included a 

green chile beef and bean burrito, chopped lettuce, and yellow com. 

The menu that produced both the maximum statistic for total fat (56%) and the 

minimum statistic for carbohydrate (32%) included pepperoni and cheese pizza, tossed 

green salad with ranch dressing, and a fresh pear. The menu which produced the most 

undesirable level of saturated fat (25%) consisted of a taco with salsa, com with bell 

peppers, and ice cream parfait. 
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Table 6. 

Descriptive Statistics for Sample Data in 1991 Prior to the School Nutrition Dietary 

Assessment Study - Selected Macronutrients Measured in Percent. 

Standard Minimum Maximum 
Variable N Mean deviation Qercent Qercent 

Total fat 25 36.04 11.20 7 56 

Saturated fat 
25 10.96 5.71E-02 0 25 

Carbohydrate 25 50.68 10.47 32 74 
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Menu Analysis in 1996-Four Years After the School Nutrition Dietary Assessment 

The 1996 statistics were collected from an analysis of 25 sample menus printed in 

1996. The subset of questions for the 1996 menus included: 

1 d. What was the percentage of total fat in selected school lunch menus in 1996? 

1 e. What was the percentage of saturated fat in selected school lunch menus in 
1996? 

lf. What was the percentage of carbohydrates in selected school lunch menus in 
1996? 

Table 7 shows the descriptive statistics for 1996. 

The menu that produced the most desirable percentages for total fat (15%), 

saturated fat (3%), and carbohydrates (74%) in 1996 included spaghetti with meat sauce, 

green beans, a dinner roll, and fresh grapes. The maximum statistic for total fat ( 60%) 

and minimum statistic for carbohydrates (29%) 1996 was identified in a menu consisting 

of cheese and pepperoni pizza, tossed green salad with ranch dressing, and watermelon. 

The maximum statistic for saturated fat (24%) was produced from a sample menu that 

included a grilled cheese sandwich, tomato _soup, celery and carrot strips, and fresh 

grapes. 
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Table 7. 

Descriptive Statistics for Sample Data in 1996 Four Years After the School Nutrition 

Dietary Assessment Study - Selected Macronutrients Measured in Percent. 

Standard Minimum Maximum 
Variable N Mean deviation Qercent Qercent 

Total fat 
25 37.56 12.94 15 60 

Saturated fat 
25 12.48 5.02E-02 3 24 

Carbohydrate 
25 49.48 12.56 29 74 



Comparison of Menus in 1991 with Menus in 1996 - Menu Analysis for Statistical 

Significance 

The second research question in this study was: Was there a significant 

difference in selected macronutrients in school lunch menus in 1991 verses 1996? The 

subset of questions in research question 2 included: 

2a. Was there a significant difference in the percentage of total fat in selected 
school lunch menus from 1991 to 1996? 

2b. Was there a significant difference in the percentage of saturated fat in 
selected school lunch menus from 1991 to 1996? 

2c. Was there a significant difference in the percentage of carbohydrates in 
selected school lunch menus from 1991 to 1996? 

To answer this question, an independent t-test was used to determine if 

macronutrient contents in the sample menus had significantly changed over a given 

period of time. Significance was set at p>.05 to evaluate the statistical significance. 

Analysis of the t-test scores showed that at p>.05, there were no statistically significant 
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differences in any of the levels of selected macronutrients in the sample menus from 1991 

as compared to 1996 (Table 8). 

Menu Analysis for Clinical Significance. 

Data were then inspected for significance at p> .10 to identify trends and clinically 

significant relationships in the sample. Using scores reported in the analysis at the 90 

percent confidence interval, the two groups continued to show no statistical significance 

in the levels of selected macronutrients (Table 8). 
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Table 8. 

Comparison of Selected Macronutrients in 1991 vs. 1996 - Before and After the School 

Nutrition Dietary Assessment Study. 

Test for 
Egualitv of t-test For Eguality of Means 
Variances 

Variables F Sig. t df Sig. Mean Std. Error 
(2-tailed) Difference Difference 

Total 1.38 .25 -.44 47.02 .66 -l.52E-02 3.42E-02 
Fat 

Saturated Fat .20 .66 -1.00 47.22 .32 -1.52E-02 l.52E-02 

Carbohydrates 1.39 .24 .37 46.49 .72 1.20E-02 3.27E-02 



61 

Menu Analysis for Culturally Appropriate Foods 

The third research question was: Do school lunch menus contain foods that are 

culturally appropriate for mestizo children? To answer this question, all menus in the 

1991 and 1996 samples were reviewed for the inclusion of culturally appropriate Pima 

and Mexican foods (see Table 1 and table 2). In 1991, 118 foods were offered in the 

sample menus. Of those 118 foods, 12 (10%) were culturally appropriate. In 1996, 124 

foods were offered in the sample menus. Of those 124 foods, 14 (11.29%) were 

culturally appropriate 

Additional Findings 

As part of the sample menu analysis process, other statistics were calculated to 

further describe the sample. Eventhough these statistics were not directly related to the 

research questions, a discussion of the results added to the findings. 

In 1991, a culturally appropriate menu consisting of beef and macaroni, mixed 

vegetables, whole-wheat roll, and orange sections provided the minimum statistic for 

total fat and the maximum statistic for carbohydrates. Another culturally appropriate 

menu that included a green chile beef and bean burrito, chopped lettuce, and yellow com 

produced the minimum statistic for saturated fat. In 1996, the menu that produced 

desirable statistics for all three macronutrients was not culturally appropriate. 

Low-fat menus (<30% of calories from fat) in 1991 included beef and macaroni 

casserole (7% ), bean burrito (21 % ), soft taco (29% ), roast turkey sandwich (29% ), and 

ham and cheese pita sandwich ( 17%) as main entrees. Three of these five en trees were 

culturally appropriate. In 1996, low-fat menu entrees consisted of spaghetti with meat 



62 

sauce (15%), bean and cheese tostada (22%), ham and cheese sandwich (29%), soft taco 

(28%), macaroni and cheese (21 %), and roast turkey (25%). Two of the six low-fat 

entrees were culturally appropriate. 

Very high-fat menu menus (>50% of calories from fat) in 1991 included beef and 

pork hot dog (53%), turkey ala king (55%), and pepperoni and cheese pizza (56%) as 

main entrees. In 1996, similar high-fat menus included chicken nuggets ( 51 % ), grilled 

cheese sandwich (56%), and pepperoni and cheese pizza (60%). In 1991, the highest-fat 

entree (pepperoni and cheese pizza) was offered two times in the sample menus. In 1996, 

this menu item was offered four times. 

Variations were also noted in the percent of total fat and actual calories in a menu 

as compared to another almost identical menu. A significant difference in calories was 

noted between a menu consisting of pepperoni and cheese pizza, tossed salad with ranch 

dressing, and fresh cubed watermelon as compared to a identical menu with the addition 

of french fries. The menu without the addition of french fries produced 543 calories with 

60% of those calories from total fat. The menu that included french fries had 50% of the 

calories from fat, but produced 2253 calories. 

· "Kid culture" menu items in 1991 included 17% of the foods in the sample 

menus. However, in 1996 these menu items had increased to 20% of the food items 

offered in the sample menus. 
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Summary 

In this chapter, descriptive statistics of mean, standard deviation, and 

minimum/maximum statistics were used to describe two sample groups and answer 

research question one. The independent t-test was used to determine differences between 

the two groups in the sample and answer research question two. There were no 

significant differences in selected macronutrient levels between the two sample groups. 

Research question three was answered with standard percentage statistics. The 

answers revealed that culturally appropriate foods were offered less in less than one-fifth 

of the sample menus. Additional inspection of the data showed that sample menus in 

both groups contained higher than recommended levels of fat and lower than 

recommended levels of carbohydrates. 
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CHAPTERV 

DISCUSSION OF FINDINGS 

The following chapter will outline the findings of the analysis of selected nutritional 

components of school lunch menus offered to mestizo children in order to identify 

childhood nutritional risk factors which contribute to the development of NIDDM in 

adulthood. In addition strengths, limitations and clinical implications of the study will be 

presented. Finally, implications for further research will be outlined. 

General Findings of the Study 

The three research questions addressed by this study were: 

1. Do mestizo children's school lunch menus contain selected macronutrients 
at levels that enhance risk factors for the future development ofNIDDM? 

2. Was there a significant difference in selected macronutrients from 1991 to 
1996? (Post-1992 School Nutrition Dietary Assessment Study) 

3. Do school lunch menus contain foods that are culturally appropriate for 
mestizo children? 

An analysis of the data for research question one showed that in the sample data set 

for 1991, the average amount of total fat (36%) in the school lunch menus was higher 

than the recommended national guidelines of 30%. The average amount of saturated fat 

(10.96%) was slightly higher than the desired level of no greater than 10%. 

Carbohydrates in the 1991 sample menus averaged 50.68%, which is within the 

recommended 50% or greater allowance for healthy menus. 

In 1996, the average amount of total fat (3 7 .6%) in the sample menus exceeded both 

national recommendations and the 1991 sample statistic (3 6%) for this macro nutrient. 
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Along with exceeding the national recommendation for saturated fat, the 1996 sample 

statistic for saturated fat (12.48%) also surpassed the 1991 sample mean. Carbohydrates 

(49.48%) averaged slightly less than the ideal intake of 50% or more, and slightly less 

than the 1991 average of 50.68%. 

Research question two asked if there were any significant differences between the 

two sample sets. The results showed that there were no statistical differences between 

1991 menus and 1996 menus in relation to the selected macronutrients. This finding 

brings forth the minimal impact that the recommendations of The School Nutrition 

Dietary Assessment Study had on menu planning in the study population. 

The third research question was brought forth to evaluate the cultural appropriateness 

of selected school lunch menus being served in the sample mestizo community. Findings 

showed that 10% of the menus were culturally appropriate in 1991. A slight increase in 

the percentage was noted in 1996 when 11.29% of the sample menus were noted to be 

culturally appropriate. An important additional finding was that 60% of the low-fat 

menus in the 1991 sample (n=5) were culturally appropriate while only 33% of the low

fat menus in the 1996 sample (n=6) were culturally appropriate. An evaluation of high 

fat "kid culture" menu items offered in the two time periods showed that the number of 

items increased from 1 7% in 1991 to 20% in 1996 which supports the findings of Briley 

and colleagues ( 1994) with regard to the westernization of mestizo people into the larger 

culture. 
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Findings Related to Conceptual Framework 

Leininger's Sunrise Model (Leininger, 1991) provided the conceptual framework in 

which to view the study of school lunches as a diabetic risk factor in mestizo children. A 

simplified circular model was formulated to depict the key elements of the study that 

centered on the child and nutritional eating patterns the child formulates from exposures 

to family eating patterns and school lunch patterns within the mestizo culture and the 

larger western culture. The findings of this study showed that mestizo children who were 

offered foods from the sample menus in both 1991 and 1996 were exposed to a large 

percentage of foods that were high in total fat and saturated fat and minimally adequate in 

carbohydrates. Less than 12% of the foods offered in the sample menus were culturally 

appropriate. This finding, in conjunction with the undesirable levels of selected 

macronutrients in the sample menus, does not support holistic health within a cultural 

care framework. 

Findings Related to Literature Reviewed 

Approximately 95% of the student population in the setting for this study were 

mestizo in origin. Numerous researchers (Gardner et al. 1984; Urdaneta & Krenbiel, 

1989: Stem et al., 1992) have found that mestizo people are at considerably higher risk 

for NIDDM in adulthood as a result of genetic transmission through Native American 

(Pima) gene pools. This combination of findings puts the population group in the study 

at higher risk for NIDDM in adulthood. 
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Obesity in both childhood and adulthood is a major risk factor for NIDDM (Guo et 

al., 1984; Nieto et. al., 1992; Mulley, 1995). In the mestizo population, this risk is 

magnified through thrifty gene transmission (Neel, 1962; Wendorf & Goldfine, 1991). 

Currently, obesity is a major health problem in both the Pima (Saad et al., 1988; and the 

Mexican population (Stem et al., 1983). Although obesity was not directly evaluated in 

this study, the cultural demographics of the study population bring forth the presence of a 

higher risk for obesity in the population group. 

Reid et al. (1971) and Zimmet (1982; 1992) explored the growing concern about the 

nutritional westernization of Pima and Mexican people, the two ethnic groups that make 

up the mestizo people of Southern Arizona. These researchers found that the 

urbanization and westernization of these indigenous people has promoted diets high in 

calories and fats, and low in carbohydrates. The findings of this study also showed that 

mestizo children were being exposed to high levels of fat and minimally adequate levels 

of carbohydrates, a trend that correlates with the westernization of smaller cultures into 

the larger culture in the US. 

As a result of the findings of the School Nutrition Dietary Assessment Study 

(Burghardt et al., 1993), the USDA proposed regulatory changes that would dictate that 

school lunch menus contain at least one-third of the Recommended Daily Allowance 

(National Research Council, 1989) for food energy and key nutrients, no more than 30% 

of calories from total fat, and no more than 10% of the total fat calories as saturated fat 

(Burghardt et al., 1995a). The findings of this study showed that the sample menus for 

1991 and 1996 contained significantly higher than recommended percentages of total fat 
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and slightly higher than recommended levels of saturated fat. A greater concern in the 

findings is that total fat and saturated fat percentages in the sample menus did not change 

in 1996 after the regulatory recommendations were made. 

Briley et al. ( 1994) brought forth the idea of "kid culture" school lunch menu items 

that were routinely included in school lunch menus. These menu items (spaghetti, fish 

sticks, potato chips, french fries, cookies, pizza, hamburgers, and hot dogs) were offered 

more frequently in 1996 (20%) than in 1991 ( 1 7% ). When compared to culturally 

appropriate menus for 1991 ( 10%) and 1996 ( 11.29% ), it is evident that "kid culture" 

menu items are used more frequently in menu planning than culturally appropriate items. 

Another concern related to "kid culture" menu items is that they contain significant 

amounts of total and saturated fat (Briley et al., 1994). The results of this study agreed 

with Briley' s findings. In 1991 and 1996, "kid culture" menu items were offered in 50% 

of the very high fat menus. 

Strengths 

The strengths of this study can be found in the geographic demographic features of 

the study population, information-gathering by the researcher before the data collection, 

and validation of the data entry process with Hayden-Winkleman food service personnel 

prior to the data analysis. 

The selection of the Hayden-Winkleman school district geographic site to complete 

this study was meaningful due to the high percentage (95%) of mestizo children 

represented in the school system. This allowed for more accurate predictions of the 

impacts that the study findings had on the population at hand. The sample population was 
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taken from a section of the US where NIDDM is highly prevalent secondary to the large 

numbers of Native American, Mexican, and mestizo cultural groups that reside in that 

region . This study design helps to make meaningful predictions about other population 

groups with similar genetic admixtures. 

The majority of workers currently employed in the food service were mestizo. Most 

of the food services workers including the food service director were employed before 

the first data collection period in 1991 and continued to work at the school at the 

completion of the current study. The main cook's employment by the food service 

department for an extended period of time (before 1991) provided consistency 

with regard to food preparation practices and serving sizes. 

Prior to the data collection, a site visit during lunch was made to the Hayden

Winkleman elementary school cafeteria by the researcher to gather general information 

on the school lunch program, specific serving sizes of foods offered, the USDA food 

commodities program, and brands of foods used by the food service. This information 

gathering helped to strengthen the accuracy of the study results 

Once the menu data entry process was completed, the entry items and amounts were 

revalidated with the Hayden-Winkleman food service director as well as the main cook. 

Changes in amounts and brands were made at that time to ensure the accuracy of the data 

analysis. 

Limitations 

This study was primarily limited by the small sample size used to answer the 

research questions. Larger sample sizes tend to have less variability, less chance for 



statistical errors, and are more likely to demonstrate reliably statistically significant 

differences (Munro & Page, 1993). 
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The study was also limited by the selection of foods available in the Food 

Processor® program (ESHA Research, 1995) used to analyze the menus in the samples. 

Brands of foods available for selection in the Food Processor® program did not 

consistently match the descriptions of foods listed in the sample menus. Efforts were 

made to match food items as closely as possible to ensure accurate results. However, this 

study was undertaken with the knowledge that the results would be only a close 

approximation of the true nutrient content in the sample data. 

Another related limitation was noted in the knowledge that the food service director 

in 1991 and 1996 was not the current food service director. Most food brands during the 

study period were remembered by the current food service director and the main cook, 

however, the chance of error was still a concern. 

The fourth limitation was noted in the interater reliability test. If untrained data 

entry personnel were not familiar with the data entry codes on the individual food items 

in the Food Processor® program, variations in the menu analysis could occur thus 

causing the outcomes of the analysis to vary from the original study. 

A subsequent limitation on the measurement of total fat and saturated fat was noted 

with the purposeful elimination of milk from the data analysis. In 1991 , whole milk was 

offered to all students who received school lunches. In the interim between 1991 and 

1996, low-fat milk was added to the milk products offered with school lunches. Children 

in the cafeteria had the option of selecting which type of milk they preferred. This ability 
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to choose a whole-fat or low-fat product was an uncontrollable factor in the study design 

and was eliminated from both samples in order to increase accuracy of the results. 

A final limitation of this study is the variability in which items offered on school 

lunch menus are actually consumed by students. Students are able to choose which items 

they want to eat from a menu plan. Varied consumption of the foods offered in the 

menus is an obstacle in making more conclusive predictions. 

When reporting the literature, mestizo people and Mexican American people were 

often used interchangeably because of the extremely close genetic ties that these 

population groups share. However, for exact accuracy in reporting the literature and 

making conclusions about the findings, it is important to note that these findings can be 

most closely be applied to the population in this study. 

Clinical Implications 

The results of this study are useful to a wide variety of individuals and groups who 

are involved with the nutrition and long-term health of mestizo children. The findings 

showed that high-fat low-carbohydrate school lunch menus were not impacted by the 

School Nutrition Dietary Assessment Study. Food service.workers continued to develop 

menus that did not support the national goals of lowering total and saturated fat and 

increasing carbohydrates to promote health in childhood and prevent chronic disease 

(NIDDM) in adulthood. The use of traditional Pima and Mexican-American foods that 

provide the food staples for the mestizo population was significantly limited. The 

findings also showed that a growing percentage of menu items followed a westernized 

food consumption pattern with higher fat foods being offered more frequently. Education 



on current dietary recommendations for menu planning using a mestizo cultural care 

framework and assisted application of that knowledge are needed to support holistic 

health in the mestizo community. 
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There are two major areas of education that should be considered when applying the 

results of this study: 1. education of mestizo children and their families with regard to 

the health benefits of traditional foods and traditional food preparation and: 2. 

education of school food service workers to apply this knowledge to school lunch menu 

planning within the mestizo cultural milieu. The education of the mestizo people with 

regard to the beneficial effects of traditional foods is essential in order to promote their 

use within a culture that is frequently exposed to high-fat, low-carbohydrate western 

dietary patterns that increase the risk factors for NIDDM. 

In the 1980's, Nabhan posited that traditional foods, if consumed by the Pima and 

mestizo people in Southern Arizona, could significantly decrease or prevent the 

hyperglycemia and insulin resistance that are characteristic ofNIDDM. In order to 

validate this theory, Brand, Snow, Nabhan, and Truswell (1990) completed an in-depth 

analysis of traditional Pima foods. The results showed that the consumption of these 

foods reduces post-prandial blood sugars by prolonging the period over which the sugars 

in the foods are digested and absorbed. Decreasing post-prandial blood sugars reduces 

the stress put on the pancreas and on insulin metabolism in the body thus significantly 

reducing the diabetic state. 

Willoughby ( 1991) subsequently brought forth an expanded theory that the 

metabolisms of all people are directly related to the foods their ancestors consumed. 



Therefore, in order to maintain holistic health and prevent chronic disease (NIDDM), 

individuals should consume a diet high in the traditional foods eaten by their ancestors. 

The study results and theories discussed above can be included in educational 

programs designed specifically for the sample population in this study. Using 
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Leininger' s mode of cultural care accommodation, mestizo families need to be provided 

with preliminary nutrition education that centers on traditional mestizo foods and their 

benefits in the prevention ofNIDDM. Distribution of educational materials can be 

initiated in the school system through the use of newsletters sent to parents, health service 

education in classrooms, and poster information in the cafeteria. 

In order to support change for positive health outcomes, cultural care restructuring 

must take place. The study findings showed that food service workers had assumed the 

behaviors of the larger western culture with regard to menu planning. Cultural care 

restructuring then would take place when food service workers were educated to develop 

menus that were within national guidelines for total fat, saturated fat and carbohydrates, 

and consisted of culturally appropriate foods for mestizo people. The ultimate goals for 

cultural care accommodation and cultural care restructuring should include prevention of 

obesity in childhood and education focused on the benefits and preparation of culturally 

appropriate foods for mestizo children and their families in order to promote positive 

culturally focused health behaviors and decrease the risk factors for NIDDM in 

adulthood. 



74 

Suggestions for Further Research 

Additional research using larger samples of menus being used in the Hayden

Winkleman school district is necessary to evaluate the macronutrient content and cultural 

appropriateness of lunch foods currently being offered to mestizo children. 

Comprehensive evaluation of items in the Food Processor® program by the researcher 

and the food service personnel in collaboration would further ensure that menu items in 

the program matched actual menu items used by the food service as closely as possible. 

Results of these current findings would be more meaningful and could be used to 

continue the education of mestizo children and their families in order to enhance positive 

food selection in the home and decrease the risk factors for NIDDM in adulthood. 

The results of this study showed that school lunch menus offered to a specific high

risk population group were not within the recommended guidelines for selected 

macronutrients. Further evaluation of school lunch menus offered to other groups in the 

NSLP is necessary to evaluate current trends in school lunch menu planning in the United 

States with regard to those macronutrients that promote obesity and predispose all 

children to NIDDM in adulthood. 

The serving line in the Hayden-Winkleman school district cafeteria was structured in 

an offer-verses-serve format common in many school districts, in which each child was 

able to select any or all of the food items listed on the daily menu. The actual selections 

that each child made varied and could directly affect the levels of selected maronutrients 

consumed. Further study needs to be completed evaluating actual types of foods 



consumed on school menus in order to fully understand supporting factors for 

populations at risk for NIDDM in adulthood. 

75 

Further study of "kid culture" foods offered in school lunch programs is also 

necessary to understand the relationship between foods that children are exposed to in the 

NSLP and food preferences and choices in the home environment. It is possible that 

young children exposed to kid culture foods on a daily basis in the NSLP would develop 

lasting food habits that could be detrimental to health in adulthood. 

Conclusions 

This chapter presented a discussion of the general findings of the study and further 

discussed the findings in relation to the theoretical framework and literature reviewed. 

Strengths and limitations of the study were brought forth to form a context in which to 

view the study results. Education of mestizo children, their families, and food services 

workers with regard to well-balanced nutrient intakes and the use of traditional mestizo 

foods was suggested as the primary intervention for a culture at high risk for NIDDM in 

adulthood. Further study is necessary to examine current trends in selected macronutrient 

and food consumption by all children participating in the NSLP. 

The findings of this study showed that mestizo children in one area in Arizona were 

exposed to levels of selected macronutrients in 1991 and 1996 that were not supportive of 

holistic health in their culture. Additional analysis indicated that the use of culturally 

appropriate foods (noted to be highly beneficial for health maintenance and decreasing 

the risk factors for NIDDM in adulthood in this population) in school lunch menu 

planning were lacking. However, "kid culture" foods were noted in a significant 
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percentage of very high-fat menus which follows the trend noted by Briley and 

colleagues ( 1994) with regard to the decreasing influences that local ethnic cultures have 

on foods offered in the NSLP. 

In summary, this study was the first to examine the impacts of the School Nutrition 

Dietary Assessment Study with regard to school lunch menus offered to a sample 

population in the mestizo community. Members of the mestizo community in Southern 

Arizona were noted to be at high risk for the development ofNIDDM in adulthood. 

Mestizo children in a sample population group were found to be exposed to undesirable 

levels of selected macronutrients in school lunch menus that predispose high-risk 

individuals to NIDDM in adulthood. Traditional foods that could decrease those risks 

were not being offered frequently in the sample school lunch menus. In order to impact 

the trends noted in the study, education of mestizo children, their families, and food 

services workers involved in school lunch menu planning and preparation must be a 

priority to promote culturally congruent holistic health in the mestizo community. 
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APPENDIX A 

WEEKLY SCHOOL LUNCH MENU 



School Menus 
School menus are listed for Thurs

day, Sept 5 to Wednesday, Sept. 11 
and are subject to change. 
Hayden - Winkelman Schools 

Thursday - Breakfast - juice, bis
cuits, sausage gravy. Lunch - pork 
choppette, whipped potatoes, peas, 
roll, jello jewels. 

Friday - Breakfast - fruit cup, 
breakfast burrito, salsa. Lunch - hero 
sandwich, lettuce and tomato, zesty 
;oleslaw and peach crisp. 
Monday - Breakfast - peaches, as-

saned cereals, graham crackers. 
Lunch - pigs in a blanke~ ranch 
beans, cucumber salad, melon 
wedge. 

Tuesday - Breakfast - juice. pan
cake, sausage pauy. Lunch - ham and 
cheese in a pita, lettuce and tomato, 
macaroni salad, apricots. 

Wednesday - Breakfast - plums, 
malt-o-mcal. coffe.cake. Lunch -
baked chicken, whipped potatoes, 
green beans. wheat rolls. cookie. 
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APPENDIXB 

FOOD ANALYSIS DATA SHEET 



Mary Beth Lochner 
goat 9 

Serving Size: 430.98 g ( 15.20 oz-wt.) 
Serves: 1.00 
Cost: 
Water: 70% 

Amount for 
1 serving 

3.5 oz-wt 
1/2 cup 
1/2 cup 

l oz-wt 
4 oz-wt 

Food Item 
Pork Steak/Cutlet-Lean-Breaded-Fried 
Mashed PotatoesFlakes Prep w/Milk&Butter 
Green Peas-Canned-Drained-Cup 
Dinner Roll/Bun 
Jello Gelatin Snacks-Cherry 

Nutrients per Serving 
Calories 609.99 Fat - Total 21.46 g 
Protein 32.80 g Saturated Fat 8.04 g 
Carbohydrates 70.55 g Vitamin A RE I 00.89 RE 
Dietary Fiber 7 .27 g Vitamin C 18.87 mg 
% Calories from fat 32 % % Calories from carbs 47 % 

Basic Components Vitamins 
Calories 609.99 Vitamin ARE 100.89 RE 
Protein 32.80 g A - Carotenoid 68.32 RE 
Carbohydrates 70.55 g A - Retinol 32.57 RE 
Dietary Fiber 7.27 g Thiamin-Bl 1.08 mg 
Soluble Fiber 1.60 g Riboflavin-B2 0.59 mg 
Sugar - Total 24 .91 g Niacin-B3 6.48 mg 
Monosaccharides Og Niacin Equiv. 1.23 mg 
Disaccharides 2.72 g Vitamin-B6 0.44 mg 
Other Carbs 24.94 g Vitamin-Bl2 0.88 mcg 
Fat - Total 21.46 g Vitamin C 18.87 mg 
Saturated Fat 8.04 g Vitamin D mcg 0.63 mcg 
Mono Fat 7.82 g Vit E-Alpha Equiv . 1.91 mg 
Poly Fat 3.71 g Folate 63 .90 mcg 
Trans Fatty Acids Og Pantothenic Acid 0.97 mg 
Cholesterol 110.02 mg Minerals 
Water 300.98 g Calcium 138.29 mg 
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Cost 

Copper 
Iron 
Magnesium 
Manganese 
Phosphorus 
Potassium 
Selenium 
Sodium 
Zinc 
Other Fats 
Omega 3 Fatty Acids 
Omega 6 Fatty Acids 
Other 
Alcohol 
Caffeine 

Preferred Range 

Foodlist 

ESHA 
Code 

12088 
5464 
5119 

42157 
23315 

Multi-Column 

0.20 mg 
3.53 mg 

66.28 mg 
0.61 mg 

359.79 mg 
740.67 mg 

9.33 mcg 
1181.67 mg 

4.13 mg 

0.12 g 
0.28 g 

Og 
0 mg 

Food Pyramid 
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