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Abstract 

 Obesity among American Indian young adults is a significant health problem.  There is 

an increase in the prevalence rate of diseases associated with obesity which tend to have high 

medical costs and high mortality rates.  Fruit and vegetable consumption, exercise, gender and 

education are factors which could affect obesity among American Indians.  Therefore, the 

primary purpose of the current study was to determine if there was an association between 

certain factors (fruit and vegetable consumption, exercise, gender and education level) and 

obesity among young American Indian adults in North Dakota.  The secondary purpose was to 

determine if there was a statistically significant difference in obesity prevalence between 

American Indian young adults and non-American Indian young adults in North Dakota.  

Secondary data from the 2010 Behavioral Risk Factor Surveillance System (BRFSS) survey was 

used for the study. Binary logistic regression analysis odds ratio was used to analyze the data in 

the study.  Exercise, education and fruit and vegetable consumption did not show statistical 

significance.  Gender was the only statistically significant factor.  Recommendations were made 

for the specific population and future studies based on the results of the study.     
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CHAPTER 1 

INTRODUCTION  

 

Statement of the Problem 

The rate of obesity among young adults in the United States is increasing at an alarming 

rate (Beck, 2010). Currently, two-thirds of the population in the United States is overweight and 

one third is obese (Centers for Disease Control and Prevention [CDC], 2011). In addition to the 

cardiovascular diseases, cancer, and diabetes, obesity can cause negative outcomes, such as sleep 

apnea, joint pain, high blood pressure, high cholesterol, depression, and premature deaths 

(Silverstein et al., 2005). Obesity is associated with 112,000 deaths from cardiovascular disease, 

15,000 deaths from cancer and 35,000 deaths from other diseases every year (Ogden, Carroll, 

Kit, & Flegal, 2010).   

From 1960 to 2006, the prevalence of obesity in the United States among young adults 

(ages 18-25 years) more than doubled from 13% to 35% (CDC, 2011). Obese young adults with 

a body mass index (BMI) over 30 have a much higher risk of death from all diseases compared 

to those at a healthy weight with a BMI between 18.5 and 24.9 (Ogden et al., 2010). To maintain 

a healthy weight, whole grains, fruits and vegetables should be consumed each day (Sesselberg, 

Klein, O'Connor & Johnson, 2010).  To address the problem of obesity, the American Dietetic 

Association (ADA) has developed the new dietary guide ChooseMyPlate , and is encouraging 

young adults to eat more fruits and vegetables (American Dietetic Association [ADA], 2011). 
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While dietary guidelines are frequently being updated, young adults continue to eat unhealthy 

foods and engage in sedentary lifestyles (Wofford, 2008).  

In addition to providing dietary guidelines, ChooseMyPlate  recommends adults between 

the ages of 18 and 64 engage in moderate exercise a minimum of two hours and 30 minutes each 

week (ADA, 2011).  Another alternative is at least 25 minutes of vigorous aerobic activity at 

least three days each week for a total of 75 minutes (Gittelsohn & Rowan, 2011; Neumark-

Sztainer et al., 2009).  A combination of the two recommendations would also be beneficial.  For 

additional fitness benefits, it is recommended that moderate to high intensity muscle-

strengthening activity be done at least two or more days each week (CDC, 2011).   

Young adults across the United States have adopted these unhealthy habits which 

contribute to obesity and associated health problems; however, one population that has a 

disproportionately high prevalence of obesity is that of American Indians (Story, Strauss, Gilbert 

& Broussard, 2000). The prevalence of obesity among American Indian youth is higher than the 

obesity rates in all other races combined (Story et al., 2000). Furthermore, the obesity rates 

among American Indian youth have significantly increased during the last thirty years 

(Bourdeau, Copeland, & Milne, 2011).  According to the National Health and Nutrition survey 

(NHANES), American Indians are in the 95
th

 percentile for height-to-weight ratio (CDC, 2010).   

While studies addressing obesity among young American Indian adults are limited, a 

recent study indicated that obesity among American Indians is prevalent in the state of North 

Dakota (CDC, 2011). The rise of obesity among American Indians is a significant problem in 

North Dakota.  American Indians are the largest minority group in North Dakota, which has the 

seventh highest American Indian population in the nation (CDC, 2011). Among American Indian 
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youth, there seems to be a lack of realization the importance to take care of one’s health with 

increased exercise and healthy food choices (Acton et al., 2002). Programs addressing the factors 

that contribute to obesity and engaging in healthy lifestyle changes will decrease the prevalence 

of obesity in adulthood (Traurig et al., 2009).  Such factors included demographic traits, 

socioeconomic status, education, and health behaviors (e.g., consumption of fruits and 

vegetables, exercise). 

 As previously stated, American Indians make up the largest minority group in the state of 

North Dakota (Teufel-Shone, 2006), and there is a limited number of studies addressing factors 

contributing to obesity in young American Indian adults.  Therefore, the primary purpose of this 

study was to determine if there was an association between certain factors (diet, exercise, gender, 

and education level) and obesity among young American Indian adults in North Dakota.  The 

secondary purpose of the study was to determine if there was a difference in obesity prevalence 

between American Indian young adults and young non-American Indian adults in North Dakota.   

Research Questions 

This study addressed the following research questions: 

1. What is the prevalence of obesity among young American Indian adults in North Dakota? 

2.  Is the prevalence of obese young American Indian adults in North Dakota significantly 

different from that of young non-American Indian adults in North Dakota? 

3.  Is there an association between obesity and fruit and vegetable consumption, exercise, 

gender and education level among young American Indian adults in North Dakota? 
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Hypothesis 

The following hypotheses were tested at the p < .05 level of significance.  

Hypothesis 1: There is a statistically significant difference in obesity prevalence between 

young American Indian adults and young non-American Indian adults in North Dakota. 

Hypothesis 2: There is an association between fruit and vegetable consumption, exercise, 

gender and education level and obesity among young American Indian adults in North Dakota. 

Delimitations 

1. This study used secondary data collected from young adults (ages 18-24) who 

participated in the Behavioral Risk Factor Surveillance System (BRFSS) data collection 

in 2010.    

Limitations 

1. Data collected with the BRFSS were based on self-reports. Self-reported data have 

potential for bias and cannot be verified by the researcher of the current study.    

2. Unequal population sizes affected the statistical analysis and generalizability of the 

population of young adults in North Dakota.      

3. Because data were collected by landline telephone interviews, the sample was limited to 

those households with landline telephones and excluded individuals with only cell phone 

numbers.   
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Assumptions 

In this study the following assumptions were made: 

1. Participants in the survey answered the questions honestly.    

2. Interviewers of the 2010 BRFSS followed the sampling protocol and interview 

instructions exactly as prescribed by the CDC in terms of the sampling method.   

3. BRFSS questions were valid and reliable.   

Definition of Terms 

1. Behavioral Risk Factor Surveillance System (BRFSS):  A cross sectional phone survey 

which examines behavioral risk factors in the United States.  It is developed and 

administered by the Center for Disease Control and Prevention and then conducted by 

individual state health departments (CDC, 2010).   

2. Body mass index (BMI):  Measurement calculated by mass (kg) divided by height (m) 

squared.  The figure is then multiplied by 703 (CDC, 2010).  

3. Diet:  Defined in this study by fruit and vegetable consumption (Appendix D). 

4. Exercise: Defined in the current study by light, moderate or vigorous physical activity 

(Appendix D).   

5. Food deserts:  Limited access to healthy foods based on location and the dependency on 

federally funded food programs (Pearson, Russell, Campbell, & Barker, 2005). 

6. American Indian:  An individual of the indigenous people of the Western Hemisphere 

(CDC, 2010).   
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7. Obesity:  A medical condition in which extra body fat has accumulated on the body to the 

point that might have harmful effects on health. Obesity is measured by a BMI greater 

than 30. Obesity can lead to a shorter life and increased health issues (BRFSS, 2011).   

8. Young adult:  People between the ages of 18 and 24 (CDC, 2010). 

9. Youth:  Individuals between the ages of childhood and adulthood.  The age varies from 

12 to 17 (CDC, 2010).   

Chapter Summary  

Obesity has become increasingly prevalent among young adults in the United States.  

Obesity can lead to high blood pressure, high cholesterol, heart disease, stroke, joint problems, 

sleep apnea and liver failure (CDC, 2011). The increasing rate of obesity among young 

American Indians and the resulting serious health problems related to obesity dictated the need 

for this study, as added to existing knowledge of factors related to obesity among young 

American Indian adults.  The following chapter discusses obesity among American Indian youth 

in the United States in North Dakota.  
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CHAPTER 2 

LITERATURE REVIEW  

 

 The primary purpose of this study was to determine if there was an association between 

certain factors and obesity among young American Indian adults in North Dakota; such factors 

consisted of fruit and vegetable consumption, exercise, gender and education level.  The 

secondary purpose was to determine if there was a difference in obesity prevalence between 

young American Indian adults and young non-American Indian adults in North Dakota.  To 

further understand the obesity problem among young American Indian adults, literature 

addressing the obesity trend among the population of American Indian youth in the United States 

will be reviewed.  This chapter discusses obesity among young American Indian adults in the 

United States and subsequently focuses obesity among young American Indian adults in North 

Dakota.   

Obesity among Young Adults in the United States 

 Due to the great increase in prevalence and high mortality rates associated with obesity, it 

has become a significant health problem over the last twenty years (Campbell, Ells, Kelly, Lang, 

& Lidstone, 2005). This increase has been observed among adults as well as children (Knight, 

2011). The increase of obesity rates is an individual medical problem.  The high mortality rates, 

increased healthcare costs, and related socioeconomic factors have made it an urgent public 

health issue as well (Campbell et al., 2005). The prevention of obesity is vital, as it is linked to 
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leading causes of death such as diabetes, cardiovascular disease and some forms of cancer 

(Knight, 2011). 

 Young adults in the United States encounter many societal and environmental factors in 

their daily lives which may also contribute to obesity among this population (Koplan,  Liverman, 

& Kraak, 2005). The busy and fast-paced lives of young adults today have contributed to the 

increased popularity of the fast food industry (Koplan et al., 2005). Increased portion sizes, 

higher consumption of foods eaten away from home, and changes to the physical surroundings 

are additional environmental factors affecting the increase of obesity (Knight, 2011).  

General statistics 

In 2010, the obesity prevalence rate was 35.5% in young adult males and 35.8% in young 

adult females (CDC, 2011).  However, this statistic was not significantly different from the 

obesity prevalence among young adults in the year 2000, for which the obesity prevalence was 

33.7% among young adult males and 34.5% among young adult females (CDC, 2010).  The 

obesity prevalence among children in 2010 was 16.9%, which was also not a significant change 

from obesity prevalence among children in the year 2000, which was 15.2% (CDC, 2010).  

However, the percentage of obese adults of all ages in 1960 was 14.4% and the percentage of 

obese adults in 2010 was 30% (CDC, 2010).  The obesity rate among children in 1960 was 

10.1% (CDC, 2011).   

Diseases, such as heart disease and cancer can stem from obesity and require higher 

medical care and costs. Between the years 1999 and 2010, medical costs spent towards treating 

obesity-related diseases accounted for 32% of total expenditures in the United States (CDC, 

2010). While expenditure for obesity-related hospital visits were 35 million dollars from the 
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years 1978 to 1982, they have escalated to 140 million dollars in 2007 (CDC, 2010). It seems 

that an increase in obesity rates among young adults in the United Stated is also leading to 

increased healthcare costs for the nation.   

Fruit and vegetable intake  

Dietary intake plays a significant role in obesity in the United States.  Current food 

consumption has increased by 12% since the year 1980 (Knight, 2011). More foods with added 

grains and sugars are being produced and consumed, while fewer fruits and vegetables are 

currently being consumed (Wharton & Hampl, 2004).  Advances in grain and sugar production 

have resulted in such an increase, which contributes to lower prices of food with high 

carbohydrate and sugar content, making the acquisition of these less nutritious foods more 

convenient (Sussman & Davis, 2010).    

Agricultural advances make the availability of fresh fruits and vegetables more 

convenient, but some other underdeveloped areas in the United States do not have access to such 

healthy foods (Willows, Marshall, Raine, & Ridley, 2009). These underdeveloped areas having 

limited access to healthy foods are known “food desserts” (Rose & Richards, 2004). “Food 

deserts” describes low income areas that have limited access to grocery stores (Beaulac, 

Kristjansson, & Cummins, 2009).  Some American Indian reservations can be described as food 

deserts (Sussman & Davis, 2010).  It is important for communities and emergency food 

assistance programs to reduce the burden associated with obesity because of the limited access to 

healthy foods among low-income populations living in food deserts (Rose & Richards, 2004). 

People in food deserts are not receiving proper nutrition because of the lack of healthy foods.  
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Instead, there is a higher consumption of more available unhealthy food, which is a major cause 

for obesity among reservations (Sussman & Davis, 2010).     

Physical activity  

While a poor diet has been identified as contributing to obesity, a severe lack of physical 

activity among young adults is also a contributing factor (Teufel-Shone, 2006). Sedentary 

lifestyles are becoming more common because many types of office careers are sedentary in 

nature (Wharton & Hampl, 2004). A significant amount of time is also spent on computers and 

watching television.  Furthermore, research has shown that adults in the United States have fewer 

opportunities for physical activity (Thomas, 2009). 

Additional factors  

 Determinants of obesity can be related to fruit and vegetable consumption as well as lack 

of physical activity, but they can also be related to genetics and environmental influences (CDC, 

2011). Moreover, education level may also be related to obesity (CDC, 2011). Thus, it is 

important to determine which influences affect obesity prevalence.   

Genetics  

An individual’s energy needs are based on his or her own basal metabolic rate, which is 

influenced by body mass, age, genetics, temperature, hormones, growth and other factors (Kiess 

et al., 2004). Basal metabolic rate, physical activity and energy needed to digest food are all 

physiological factors associated with obesity (Beck, 2010).  Obesity can also be caused by an 

intricate combination of obesity related genes, which is a reason obesity can be common among 

family members (Beck, 2010). Various genes contribute to the increase in obesity, especially 
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when coupled with a poor diet and lack of exercise (Acton et al., 2002). Young adults may have 

difficulty breaking the cycle of obesity when it is a common occurrence in their families. 

Gender 

 Another factor which may contribute to obesity is gender.  Obesity prevalence among 

men and women varies across the United States (CDC, 2010). Body composition, glucose levels 

and energy expenditure differences between men and women affect the prevalence of obesity 

(CDC, 2011).  Furthermore, these varied energy expenditure differences may also contribute to 

the differences in eating behaviors between men and women in terms of the amount of food they 

consume (CDC, 2010).   

Educational level 

 Education level can be correlated with health knowledge and income level (CDC, 2010).  

Health education is limited in most schools, so youth are not being taught healthy lifestyle habits 

to continue into young adulthood (Rinderknecht & Smith, 2004). Therefore, a limited income 

may impede the ability of young adults with a lower educational level to access healthy foods or 

health insurance (CDC, 2011).       

Summary 

A great deal of attention must be paid to the different elements among young adults when 

dealing with obesity.  Our society today has made a toxic environment with many unhealthy 

choices (Wofford, 2008).  Factors such as food availability and lack of opportunities to exercise 

can influence eating and poor physical activity habits, which can lead to obesity (Rinderknecht & 
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Smith, 2004).  Changing one’s diet and exercise habits is an important step in treating and 

preventing obesity (Campbell et al., 2005).   

Obesity among American Indian Youth in the United States 

There are differences between obesity among American Indians and non-American 

Indians. Because research addressing obesity among young American Indian adults is limited, 

this study focused on obesity among this population group.  Wilson, Gilliland, Moore, and Acton 

(2007) showed that there is an association between obesity in youth and obesity in young adults 

in the United States.  The remainder of this chapter discussed factors contributing to obesity 

among American Indian youth.    

Statistics  

A recent study was conducted by the CDC concerning the health risks and behaviors of 

American Indian youth compared to all other races (CDC, 2010).  The percentage of American 

Indian youth that are currently overweight is 23.6%, which is much higher than the average 

proportion of 11.2% of overweight youth among other races (CDC, 2011).  Therefore, increase 

in the prevalence of obesity among American Indian youth may contribute to increased medical 

expenses among young adults (CDC, 2010).    

Fruit and vegetable intake  

 Diet is a major factor contributing to the obesity epidemic among American Indian youth 

in the United States (Gray & Smith, 2003). The amount of natural and homegrown foods among 

American Indians has decreased and a greater amount of processed and commercially made food 

is being consumed (Delva, Johnson, & O’Malley, 2007).  
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A high poverty rate (23%) among American Indians limits the amount of fresh fruits and 

vegetables they are able to purchase (White, Stauss, & Nelson, 2006). This high poverty rate also 

forces American Indians to rely primarily on federally funded food programs for tribes, which 

limits their food choices to an even greater degree. Furthermore, limited food choices are 

available at trading posts, which are where most American Indians purchase their food (Wharton 

& Hampl, 2004). 

 Many American Indians live on reservations, which can be isolated from surrounding 

urban areas (Beaulac et al., 2009). Limited access to fruits and vegetables and dependency on 

federally funded food programs can be attributed to some reservations being food deserts 

(Pearson et al., 2005). Furthermore, the high poverty rate contributes to the isolation of 

reservations because American Indians may not have the means to travel to grocery stores 

(Beaulac et al., 2009). 

Physical activity  

In addition to fruit and vegetable intake, a lack of physical activity influences the high 

obesity rates among American Indian youth (White et al., 2006). A study conducted by Delva et 

al. (2007) has found a low physical activity level among American Indians living on reservations 

and in urban areas. To an even greater extent than among non-American Indians, American 

Indians spend a significant amount of time engaging in a sedentary lifestyle instead of exercising 

or being active outdoors, which may contribute to obesity (CDC, 2011).  The average percentage 

of American Indian youth who watched three or more hours of television each day is 32.6%, 

compared to 24.4% of other races in the United States (CDC, 2011). This is an extremely high 

percentage of young American Indian adults watching television for a long period of time. 
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Obesity among American Indian Youth in North Dakota 

 American Indians are the largest minority group in the state of North Dakota, which has 

the seventh highest American Indian population in the nation (CDC, 2011). Thus, the well-being 

and need for a decrease in the prevalence of obesity among young American Indians is very 

important to the future North Dakota.  Young American Indian adults’ struggle with obesity will 

be discussed in regards to their fruit and vegetable intake, physical activity habits and additional 

factors, such as income (CDC, 2010).  There are limited numbers of studies addressing obesity 

among young American Indian adults in North Dakota; therefore, American Indian youth in 

North Dakota will be addressed.   

Statistics  

In 2004, the American Indian population in North Dakota was 36,552, which was 5.8% 

of the total population in the state (Jernigan, Duran, Ahn, & Winkleby, 2010). This was a 41.3% 

increase from 1990 in the number of American Indians. Because the American Indian population 

is significantly growing in North Dakota, it is important to address the increase of prevalence of 

obesity among this population.  Proportionally, obesity is more common among American 

Indians (69%) than Caucasians (57%) in North Dakota (Pickard, Sahmoun, Campbell, & 

Helgerson, 2004). It is critical to examine the contributing factors of obesity among the often 

overlooked American Indian population.    

Demographic factors, such age and gender seem to contribute to the prevalence of obesity 

among American Indians in North Dakota.  Age seems to contribute to obesity as more than two 

in five (41%) young American Indians in the state are in the overweight/obese category in North 

Dakota (CDC, 2011).  Gender also seems to contribute to obesity since obesity among American 



15 
 

Indians is more common in males (38.9%) than in females (37.2%) in the state of North Dakota 

(Pickard et al., 2004).  

Fruit and vegetable intake   

The eating habits of young American Indian adults can contribute to the prevalence of 

obesity (Brusseau, Kulinna, & Cothran, 2011). American Indian youth in North Dakota who 

reported eating a home cooked meal with their families yesterday was 50.4%, compared to 

57.1% in other races (Paulette et al., 2012).  Eating processed food instead of fruits and 

vegetables is also a major factor of the increase of the prevalence of obesity.  

Over half of American Indians live on reservations or tribal trust lands in North Dakota 

(Pickard et al., 2004). Grocery stores offering fresh fruit or vegetables are not as accessible as 

foods with high sugar or fat content; thus the cheaper prices of high fat, unhealthy foods and the 

over consumption of these foods can be common because they are not as filling as high-fiber 

foods, such as fruits and vegetables (Bennett, 2009). The unavailability of fresh fruit and 

vegetables in grocery stores can be associated with the higher prevalence of obesity in rural 

and/or underdeveloped areas (Richards & Patterson, 2006). 

Physical activity 

 Along with fruit and vegetable intake, the physical activity habits of American Indian 

youth can contribute to the prevalence of obesity (Wilson et al., 2007). A recent study showed 

the percentage of American Indian youth in North Dakota who did not participate in intense or 

moderate activity in the last seven days was 11.9% (Brusseau et al., 2011). The large proportion 

of American Indian youth in North Dakota who did not participate in any activity for seven days 

may significantly contribute to a higher prevalence or obesity as well as chronic diseases such as 

diabetes and cardiovascular conditions within the state.    
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Additional factors  

In addition to fruit and vegetable intake and physical activity, income level is another 

factor which may influence obesity among young American Indian adults.  Previous research has 

suggested that low income and minority groups have the highest prevalence of obesity (Richards 

& Patterson, 2006), both of which are observed among young American Indians adults.  

Furthermore, in the state of North Dakota, most young American Indians have to provide for 

their families and four out of seven American Indian women who have children are unemployed 

in North Dakota (CDC, 2011). Moreover, the incomes of American Indian families are 

significantly lower than those of families of other races in the state (Islam-Zwart & Cawston, 

2008). Because their poverty rates are four times as high as Caucasians in North Dakota, 

American Indians struggling with obesity often cannot afford healthcare (Wilson et al., 2007). 

Summary and Conclusion 

Evidence provided by research and government health agencies has given valuable 

understanding concerning obesity, epidemiology and prevention methods among young 

American Indian adults in North Dakota.  American Indians in North Dakota continue to struggle 

with obesity because of limited fruit and vegetable options, limited opportunities to exercise, and 

lack of resources. However, while there is an abundance of research concerning American Indian 

youth and obesity, there has been very little research addressing young American Indian adults 

and obesity, specifically in the state of North Dakota. Therefore, this study investigated 

prevalence of obesity among young American Indian adults in North Dakota as well as the 

factors contributing to obesity.  
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CHAPTER 3 

 

METHODS 

  

 

Participants  

  For this study, the sample consisted of individuals (between the ages of 18 and 24 years) 

who had participated in the North Dakota Behavioral Risk Factor Surveillance System (BRFSS) 

2010 data collection. Approximately 6,500 adults living in North Dakota participated in the 2010 

BRFSS survey, which consisted of 60% women and 40% men (CDC, 2010). During the phone 

interviews and the data collection process, all participants were asked to state their age, ensuring 

that only individuals between the ages of 18 and 24 were included in the current study.  Of these 

6,500 participants, there were approximately 1,200 adults in the 18-24 age group (North Dakota 

Department of Health, 2011). Individuals of all races within this age group were included, such 

that comparisons were made between young American Indian adult residents and young non-

American Indian adult residents of North Dakota.    

Sampling 

  Since 1999, the North Dakota BRFSS has been conducted using a disproportionate 

stratified sampling methodology (CDC, 2010). The disproportionate stratified sampling 

technique is a method of sampling that divides the entire population into smaller subgroups with 

common characteristics (CDC, 2010). The BRFSS sampling method also takes measures to 

reduce bias, such as calling the same number of people each month.  The phone surveys were 

conducted during three time periods of the day: daytime, evening and weekends (CDC, 2012).  
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The phone numbers were called fifteen times by random dialing procedure before being 

replaced.  When a household member is reached, respondents of an appropriate age were 

selected and all responses to the survey were confidential (United States Department of Health, 

2012).   

 The disproportionate stratified sampling method produced accurate results by having the 

capability to study the responses of subgroups and increasing the chance that the sample is 

representative of the population (CDC, 2010). The responses of the smaller groups were studied, 

rather than just the entire population.  Disproportionate stratified sampling also provided greater 

accuracy than other sampling methods when a subgroup is small or if a particular subject of the 

study (e.g. obesity) is more significant to one subgroup than another. Therefore, this sampling 

method also provided the opportunity to study the results from the subgroup of American Indians 

and how it compared to the general population of North Dakota (CDC, 2010). Other studies that 

have used this disproportionate stratified sampling method are government coordinated surveys, 

such as the Kennedy School of Government Immigration Survey (CDC, 2010).  

North Dakota is an appropriate state for this study because American Indians are the 

largest minority group in the state; approximately 30,000 residents of North Dakota are 

American Indians (CDC, 2010). Because this current study focused on young adults, only 

respondents between the ages of 18 and 24 were included; this age group accounted for about 

10% of the American Indian population in North Dakota (CDC, 2010). Since only North Dakota 

residents with landline phones were contacted for participation in the study, residents of North 

Dakota households who only used cellular phones were not interviewed (United States 

Department of Health, 2012). 
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Study Design 

 

 This study analyzed secondary data from the Behavioral Risk Factor Surveillance System 

(BRFSS) survey conducted annually across the United States.  The study included data from 

young adults in living North Dakota which were collected using phone interviews (North Dakota 

Department of Health, 2010). The study design was a cross sectional survey design (North 

Dakota Department of Health, 2010).  

Instrumentation 

 A state- wide telephone survey of North Dakota was used to collect data for this study. 

The survey included components of the BRFSS questionnaire, which is a state- based instrument 

that gathers information about health risk behaviors, preventive health practices and health care 

access (Behavioral Risk Factor Surveillance System, 2011). Furthermore, the BRFSS contains 

survey items addressing factors that may contribute to obesity, such as diet, activity level, and 

socioeconomic indicators (Wofford, 2008).  However, weight is often under-reported, so it is 

possible that obesity rates among the participants were actually higher than what the BRFSS 

phone survey reports (North Dakota Department of Health, 2010). Nevertheless, data collected 

with the BRFSS surveys was very useful from an obesity prevention perspective because it can 

indicate the states with the greatest obesity prevalence rates.  The CDC provides the national 

survey results of the BRFSS to the general public. However, permission was required to access 

state-level BRFSS data, such as for the state of North Dakota.  Thus, to acquire such data for this 

study, a request form was submitted to the North Dakota Department of Health (Appendix C).   

 The BRFSS was established by the CDC in 1984 (CDC, 2010) and is used to collect 

behavioral risk factor data in the United States, District of Colombia, Puerto Rico, Virgin Islands 

and Guam on behavioral risk factors.  More than 350,000 adults are interviewed each year with 
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the BRFSS survey, which makes it the largest telephone health survey in the world (CDC, 2010). 

The BRFSS survey has been evaluated by the CDC every year since 1984 (CDC, 2010). The 

content of survey questions, design, data collection measures, editing actions and surveying 

methods have been examined carefully to maintain quality and reduce potential bias.  These 

factors have been updated as appropriate by referring to previous BRFSS surveys (CDC, 2010).      

 Recently, the comprehensive study of the validity and reliability of the BRFSS was 

conducted; more than 200 validity studies of measures used by National BRFSS surveys had 

been reviewed (CDC, 2010). A validity study conducted with the 2010 North Dakota BRFSS 

data had the objective of investigating the relevance of combining data across states in terms of 

differences in sample design and errors.  Comparisons were made with the measurements of 

BRFSS and those of the National Health Interview Survey (NHIS) (CDC, 2010). The study 

determined that changes in the BRFSS survey questions and evaluation methods within the last 

three years resulted in corrections to sample designs and closer monitoring of data (North Dakota 

Department of Health, 2010). It indicated high measures of validity with weight, body mass 

index, sedentary lifestyle and demographic characteristics.  The study further concluded the 

questions on the BRFSS survey were at least moderately reliable and valid, and most were highly 

reliable and valid (North Dakota Department of Health, 2011). Only a few measures were 

determined to be of low validity, and only one was of low reliability (CDC, 2012). However, the 

measures with low validity and reliability were not used in this study (CDC, 2010).     

Data Collection Procedures 

Data for obesity in American Indians is generally obtained from national surveys 

including the National Health and Nutrition Survey (NHANES) and (BRFSS) (CDC, 2010). 
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However, this study used a secondary analysis of existing data collected in 2010 as part of the 

North Dakota BRFSS, which provided data concerning American Indians who are residents of 

the state.  An application was submitted for approval to the Institutional Review Board (IRB) at 

Indiana State University (Appendix A). This study met the requirements for exempt review 

status as no personal identifiers were included in the BRFSS data set. While the participants’ 

state of residence was known, survey responses were not traced back to individual participants 

(CDC, 2012). The participants were required to partake in an informed consent process during 

the BRFSS data collection (Appendix B). The participants were read the informed consent 

questionnaire by the phone interviewer (North Dakota BRFSS questionnaire, page 4). The phone 

calls were monitored and the participants were required to verbally agree to complete the survey 

after it was explained to them in detail (CDC, 2012).  

The BRFSS data were collected from random digit telephone interviews. The telephone 

interview method developed by the CDC is a resourceful way to collect data because it costs less 

than other interviewing methods (CDC, 2010). Other national health studies that have conducted 

phone interviews for data collection include the National Health and Nutrition Examination 

Survey (CDC, 2010) National Survey of Family Growth (CDC, 2010) and National 

Immunization Survey (United States Department of Health, 2012).  

Variables 

The primary purpose of this study determined the association between factors 

contributing to obesity and obesity status among young American Indian adults in North Dakota. 

The secondary this study determined if there is a difference in obesity prevalence between 

American Indian young adults and young non-American Indian adults in North Dakota.    
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To address the primary purpose of the study, the examined independent variables 

consisted of factors which potentially affect the dependent variable of obesity prevalence. Such 

factors included fruit/vegetable consumption, physical activity, education level, and gender 

(North Dakota Department of Health, 2010). The physical activity variable was  measured by the 

amount of time spent exercising each day (Appendix D); participants were asked if they had 

exercised each day and responded with “yes” or “no”; with those responding “yes” being asked 

about the time they spend exercising each day.  The fruit/vegetable consumption factor measured 

the number of servings of fruits and vegetables consumed by the participants; fruit and vegetable 

consumption were ordinal factors, as the responses were ranked serving groups from “Never” to 

“>1 per day”.  Educational levels response options ranged from “less than high school” and 

“college” and is ordinal in nature.  The gender factor response options were “male” or “female” 

and were categorical.    

To address the secondary purpose of the study, the examined independent variable is that 

of race/ethnicity.  This study examined the difference in obesity prevalence between young 

American Indian adults and young non-American Indian adults in North Dakota.  For both the 

primary and secondary purposes of the current study, the dependent variable was that of weight 

category. Weight category was measured in terms of the categories of normal weight (BMI 

between 18 and 25), overweight (BMI between (25 and 30) and obese (BMI greater than 30) 

(CDC, 2010); thus, weight category was an ordinal variable. Data collected for the dependent 

variable of weight group was determined in the BRFSS questionnaire by the questions regarding 

BMI (Appendix D).     
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Data Analysis 

 The 2010 version of SAS and BRFSS code book was used for the data analysis 

(Behavioral Risk Factor Surveillance System, 2013) Descriptive statistics was used to answer the 

research questions concerning the prevalence of obesity (CDC, 2011). Inferential statistics was 

used to test both of the established hypotheses.  Variance estimation for complex sampling 

procedures was used for this study. The National Health and Nutrition Examination Survey 

(NHANES) and National Health Interview Survey (NHIS) have also conducted public health 

surveys using variance estimation (CDC, 2010). For determining the association of factors 

contributing to obesity with obesity status among young American Indian adults, ordinal logistic 

analysis was used.  Ordinal logistic regression analysis determined the relationship between 

multiple independent variables and an ordinal dependent variable (e.g., weight categories such as 

normal weight, overweight, and obese).   

To compare the prevalence of obesity among young American Indian adults in North 

Dakota with the prevalence of obesity among young non-American Indian adults in the same 

state, odds ratios (OR) was used.  In order to control for potential confounding effects, odds 

ratios was adjusted by gender.  Logistic regression analysis for complex sampling procedures 

and frequencies was conducted using SAS versions 9.0 or higher (CDC, 2010). Therefore, SAS 

9.2 was used to perform the analyses for the current study.   

Summary 

 The current study used secondary data collected from a state-wide BRFSS phone survey 

in North Dakota administered by the CDC.  Survey questions used in the current study were 

extracted from the BRFSS questionnaire.  Data were collected from a 2010 survey of residents of 

North Dakota.  The independent variables included fruit/vegetable consumption, exercise and 
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education level.  The dependent variable was the weight groups.  The SAS 9.2 program was used 

to run descriptive analysis to answer the research questions and inferential statistics tested the 

hypotheses of this study. 
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CHAPTER 4 

 

RESULTS  

 

 

The primary purpose of this study determined if there is an association between certain 

factors (fruit and vegetable consumption, exercise, gender and education level) and 

overweight/obese status among young American Indians in North Dakota.  The secondary 

purpose was to determine if there was a statistically significant difference in obesity prevalence 

between young American Indian adults and young non-American Indian adults in North Dakota.   

As stated in Chapter 3, the independent variables included fruit/vegetable consumption, exercise, 

gender, and education level.  The dependent variable was overweight/obese status.   

Demographics 

 For this study 237 surveys were completed, but only 217 were used in the analysis.  

Twenty surveys were omitted due to missing values for independent and/or dependent variables, 

including one survey from the American Indian population.  The ages of the participants ranged 

between 18 and 24, and the mean age was 21.  Fourteen participants (5.9%) of the 217 were 

American Indians. The sample included 113 males and 104 females.  The females and males 

were analyzed separately for a combined total percentage of 100%.  The gender and education 

distributions between non-American Indians and American Indians varied, as shown in tables 

one and two.   

For this study education was defined into different levels.  The levels included 

participants who did not attend school or only kindergarten, Elementary (grades 1-8), some High 
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school (grades 9-11), High school graduate (grade 12 or GED), some college or technical school 

(college year 1-3), college graduate (college 4 years or more) (Appendix D).  The study found 

most of the participants (75.5%) did not graduate with a four year college degree. 

Table 1 

 

Demographic Variables for Young Non-American Indians by Gender and Education (N=223) 

Education Level 
Male  Female 

 

 
 

 n % n %   

Elementary 0 - 1 0.87   

Some High school 

High school 

Some college 

College 

10 

36 

42 

20 

9.26 

33.33 

38.89 

18.52 

9 

33 

35 

37 

7.83 

28.70 

30.43 

32.17 

  

a 
twenty surveys were omitted due to missing values for independent and/or dependent variables  

 

Table 2 

 Demographic Variables for Young American Indians by Gender and Education (N=14) 

 

Education Level 
Male  Female 

 

 
 

 n % n %   

Elementary 0 - 0 -   

Some High school 

High school 

Some college 

College 

1 

2 

4 

0 

14.29 

28.57 

57.14 

- 

2 

4 

0 

1 

28.57 

57.14 

- 

14.29 

  

a 
one survey was omitted due to missing values for independent and/or dependent variables  
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Results of Data Analysis 

Overweight/obesity prevalence  

 Table 3 summarizes the distribution of overweight and obesity among non-American 

Indians and American Indians between the ages of 18-to 24.  The overweight/obese category is 

combined because of the low number of young American Indian adults in the sample.  Among 

the American Indian participants, 7 out of 13 were in the overweight/obese category.  Among the 

non-American Indian participants, 76 out of the 204 non-American Indians were in the 

overweight/obese category.  Seven of the 13 (53.85%) American Indian participants were 

overweight/obese category, but 76 out of the 204 (37.25%) the non-American Indian participants 

were in the overweight/ obese category.  The frequencies were weighted and there are 20 missing 

frequencies in Table 3.  A higher percentage of American Indians were in the overweight/obese 

category than non-American Indians. 

Analysis with the Rao-Scott Chi-square was executed to determine if there was a 

statistically significant association between being American Indian and being overweight or 

obese. In the current study, the researcher reports the Rao-Scott-Chi-square statistic rather than 

the Pearson Chi-square statistic because the former corrects for the stratified random sampling 

procedures employed in a complex sampling design (Arnab, Mlambo, & North, 2014). Results of 

the Chi- Square test did not indicate there was a statistically significant association between 

being American Indian and being overweight/obese (Table 3).  The odds ratio (OR) showed 

American Indians were 1.65 times more likely to be obese compared to non-American Indians.  

However, being an American Indian was not a statistically significant predictor of being 

overweight or obese (Table 4).   
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Table 3 

Prevalence of Obesity in Non-American Indians (N = 204) and American Indians (N = 13) 

      

Overweight/Obese 

Status  

Non-American Indians  American Indians Rao-Scott
 

Chi-square
a 

 

 n % n % 𝜒2 p 

       

     No 128 62.75 6 46.15 0.52 0.47 

     Yes 76 37.25 7 53.85   
a
Rao-Scott Chi-square accounts for design correction. 

 

 

For the final analysis of this study, the researcher tested to see if factors such as fruit and 

vegetable consumption, exercise, gender and education level were significant predictors of 

overweight/obesity status among young American Indian adults and young non-American Indian 

adults in North Dakota.  Fruit and vegetable consumption were not shown as statistically 

significant predictors of overweight/obesity status for this study (Table 4).  Participants who 

consumed fruit (p = 0.5512) and vegetables (p = 0.8442) were as likely to be overweight or 

obese as participants who did not consume fruits or vegetables. Exercise (p = 0.3917) and 

education (p = 0.7702) were also not shown to be statistically significant predictors of 

overweight/obesity status.  However, logistic regression analysis indicated that gender was a 

statistically significant predictor (p = 0.0468) for overweight or obese status.  It was determined 

that American Indian males are more likely to be overweight/obese (odds ratio = 1.975) than 

females. 

 

 

 

 



29 
 

Table 4 

Summary of Logistic Regression Analysis for factors contributing to overweight/obesity status 

Variable B SE OR 95% Cl Wald 

statistic 

p 

Intercept 0.21 0.64 - - 0.110 0.7450 

American 

Indian 

0.473 .7076 1.605 0.401 0.4472 0.5040 

Physical 

Activity 

-0.411 0.4800 0.663 0.259 0.7335 0.3910 

Fruit Intake -0.00086 0.00144 0.999 0.996 0.3551 0.5512 

Vegetable 

Intake 

-0.00030 0.00150 1.000 0.997 0.0386 0.8442 

Gender 0.6805 0.3371 1.975 1.020 4.0752 0.0435 

Some high 

school 

-0.5463 0.7106 0.579 0.144 0.5912 0.4420 

High 

school 

-0.00168 0.4084 0.998 0.448 0.0000 0.9967 

Some  -0.2834 0.4170 0.753 0.333 0.4619 0.4968 

college 

 

Chapter Summary 

 Logistic regression analysis showed young American Indian adults were 1.605 times 

more likely to be overweight/obese compared to young non-American Indian adults, but was not 

shown as statistically significant.  Gender was the only statistically significant predictor of 

overweight/obese status showing that approximately twice as many males were 

overweight/obese than females.  Discussions of the findings of the current study, conclusions and 

recommendations are discussed in Chapter 5. 

 

 

 

 

 



30 
 

 

 

 

CHAPTER 5 

DISCUSSIONS, CONCLUSIONS AND RECOMMENDATIONS  

Introduction 

 

 The primary purpose of this study was to determine if there was an association between 

certain factors (fruit and vegetable consumption, exercise, gender and education level) and 

obesity among young American Indian adults in North Dakota.  The secondary purpose was to 

determine if there is a statistically significant difference in obesity prevalence rates between 

American Indian young adults and non-American Indian young adults in North Dakota. The 

results of the current study had both similarities and differences with the findings of studies 

discussed in the literature review.  Discussions will be made based on findings of the current 

study and recommendations will be made.    

Discussion and Conclusions 

Studies (Brusseau et al., 2011; Jernigan et al., 2010;  White et al., 2006) discussed in the 

literature review indicated higher proportions of young American Indian adults were  

overweight/obese compared to young non-American Indian adults. The results of the current 

study indicated a greater chance of young American Indian adults being overweight/obese than 

non-American Indian adults and were also consistent with those of the CDC (2011) and North 

Dakota Department of Health (2010) indicating that the percentage of American Indian youth 

who are currently overweight (23.6%) is much higher than the average proportion of overweight 

youth among other races (11.2%).  However, these findings in the current study were not 
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statistically significant.  A possible reason could be that there were only 13 participants in the 

study who identified themselves as American Indian. However, the limitation of having a 

disproportionately small sample of American Indian participants compared to non-American 

Indian participants is consistent with a study conducted by Liu et al. (2010).  Furthermore, the 

other studies (Brusseau et al., 2011; Jernigan et al., 2010; White et al., 2006) also included 

participants from different age groups, whereas the current study only included young adults 

between the ages of 18 and 24.  

The findings of the current study also suggested that young adult males have a higher 

chance of being overweight/obese than the American Indian female participants.  This finding 

differed from other studies shown by the CDC (2011), which showed young adult American 

Indian females have a higher chance of being overweight/obese compared to young adult 

American Indian males.  For instance, results of the BRFSS showed a statistic of 33.5% of young 

adult men being overweight/obese and 36.1% of young adult women being overweight/obese 

(CDC, 2011).  Again, this difference between the current study and other studies done by the 

CDC and BRFSS could be attributed to the size of the small proportion of American Indians in 

the current study sample.  Another study had many more participants with a more diverse 

distribution than the current study, such as the study by Liu et al. (2010).  The gender variable 

among American Indians was not calculated because there was not a large enough sample to 

provide comparable estimates.  The study by Liu et al. (2010) is significant to the current study 

because it demonstrates that a larger sample could provide more accurate data and statistical 

significance with the variables.     

Findings of the current study indicated that being male was a significant predictor in 

overweight/obesity status for all participants. The male gender as a statistically significant 
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contributing factor to overweight/obese status is a unique finding because among the general 

population of adults, a higher proportion of females than males are overweight or obese (CDC, 

2010). The findings in the current study are consistent with findings of Liu et al. (2010) which 

suggest gender is a statistically significant predictor of overweight/obesity status.   

Findings from a study conducted by Ness, Barradas, Irving, and Manning (2007) indicate 

American Indian males have a higher obesity rate than American Indian females. These findings 

are further supported by the study findings of Jernigan et al. (2010), which suggest obesity 

among American Indians is more common in males (38.9%) than in females (37.2%) in the state 

of North Dakota.  However, because of the small number of American Indians in the sample 

used in the current study, the proportion of American Indians by overweight/obesity status was 

not able to be stratified by gender.   

  Physical activity and fruit and vegetable consumption were not shown as statistically 

significant predictors of overweight/obesity status in the current study.  This factor differs from 

most studies which indicate that fruit and vegetable consumption are predictors of obesity 

(BRFSS, 2011).  The North Dakota Department of Health (2010) found these factors to be 

predictors of obesity and uses state based programs to promote increased physical activity, 

increased consumption of fruits and vegetables, decreasing sedentary lifestyles, and monitoring 

caloric intake.  Since responses were self-reported, it was possible that some participants may not 

have accurately recalled the number of servings of fruits and vegetables they had consumed or 

their exercise time/frequency.  Specifically in American Indians, the lack of fruit and vegetable 

consumption has been shown to contribute to the obesity epidemic among young adults (Gray & 

Smith, 2003).   
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In the current study, most of the American Indian participants did not graduate with a 

college degree. Although education was not shown to be statistically significant predictor of 

overweight/obesity in the current study, its association with unhealthy behaviors (e.g., low 

consumption of fruit and vegetables) contributing to overweight/obesity status has been 

suggested by findings of previous studies. Findings from a study conducted by Wofford (2008) 

indicated that lower educational levels among American Indians could be a predictor for the high 

poverty rate (23%) among American Indians in North Dakota. This high poverty rate limits the 

amount of fresh fruits and vegetables American Indians are able to purchase (White et al., 2006) 

and forces American Indians to rely primarily on federally funded food programs for tribes and 

trading posts, which could limit their food choices to an even greater degree (Wharton & Hampl, 

2004).   

Discussion and Conclusions 

The results of this study indicated a greater chance of young American Indian adults 

being overweight/obese compared to non-American Indian adults, however the results were not 

shown to be statistically significant.  Although not significant, the greater chance of American 

Indians being overweight/obese should indicate to the North Dakota Department of Health that 

more effort could be made to focus on improving the overweight/obesity status among this 

specific population.  The overweight/obesity status among males in particular should be a focus, 

as this study indicated gender is a statistically significant predictor of overweight/obesity status.  

The only statistically significant factor, gender, showed males with a higher overweight/obese 

status.  This was a unique aspect of this study because most research indicates females have a 

higher obesity rate (CDC, 2011).   
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Fruit and vegetable consumption and physical activity did not prove to be statistically 

significant predictors, but it has been well documented in other studies that these factors affect 

obesity among young adults (CDC, 2010).  Based on the lower education level of the studied 

population, a conclusion can be made that the low education level can be related to the high 

poverty rate among American Indians in North Dakota.  As previously stated, a lower income 

level can be a predictor of an increase in obesity prevalence (Wofford, 2008).    

Recommendations 

Recommendations for future research are made to enhance the current study’s findings.  

One of the studies’ limitations was that the sample included a small sample of the American 

Indian population.  Future research on American Indians could benefit from a larger sample size.  

The Indian Health Service as an agency, which falls under the Department of Health and Human 

Services, could encourage and notify more American Indians to participate in the BRFSS 

surveys with advertising and incentives.  There were advertisements for the BRFSS survey, but 

there were not incentives to participate.  More participation from the American Indian population 

in North Dakota for health surveys could provide valuable information to improve health 

programs within reservations.  A recommendation for future research would be to have larger 

representative sample of American Indians.  An even amount of the populations could render 

more of the factors to have shown a statistical significance.   

Increased research about the American Indian population in North Dakota would provide 

the data needed to make the necessary health changes within reservations.  A study by Jernigan 

et al. (2010) has shown low activity level within communities on reservations among American 

Indian youth.  By showing data results of high obesity rates among reservations, further research 

could bring awareness and financial aid to reservations which could help increase efforts to make 
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environmental changes to low income areas such as reservations.  Research has shown it is 

important for communities and emergency food assistance programs to reduce the burden 

associated with obesity and limited access to healthy foods among low-income populations 

living in food deserts (Rose & Richards, 2004).  Another burden of low income reservations is 

the lack of family-oriented exercise facilities available within the community and schools in 

North Dakota.  Community centers, gymnasiums and walking trails should be more reality 

accessible within reservations.  Most public health programs in North Dakota have used research 

to find ways to promote obesity prevention strive to maintain a healthy weight without gaining 

weight over time and should focus on consuming more fruits and vegetables (North Dakota 

Department of Health, 2010).     

These underdeveloped areas having limited access to healthy foods are known as “food 

desserts” (Rose & Richards, 2004). “Food deserts” describes low income areas that have limited 

access to grocery stores (Beaulac et al., 2009).  Some American Indian reservations can be 

described as food deserts (Sussman & Davis, 2010).  Specific research programs that are readily 

available for young American Indian adults in North Dakota are the Food Distribution Program 

on Indian Reservations, Diabetes Education in Tribal Schools Program and Sharing Wisdom 

Program (CDC, 2010).  Since most American Indians live on reservations, they rely on 

government funded agencies for their food supply (Jernigan et al., 2010).  Furthermore, limited 

food choices are available at trading posts, which are where most Native Americans purchase 

their food (Wharton & Hampl, 2004). 

Future research for young American Indians should include studies that focus on the 

primary goals of higher education, physical activity and providing healthy food to decrease 

obesity prevalence rates.  Research from previous BRFSS surveys in North Dakota have helped 
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communities set goals  of promoting overall lifestyle changes with low calorie diet, more 

exercise and education for young American Indian adults (Jernigan et al., 2010).  Future public 

health research among this population in North Dakota can be successful if the American Indian 

community is involved. 

Chapter Summary 

 The prevalence of obesity among young adults is increasing, particularly among young 

American Indian adults in North Dakota.  There is a need for more research regarding obesity 

among young American Indians.  Future research done among this population should have a 

larger population and equal amount of ethnicities.  A change is the population size could affect 

the statistical significance of the factors.  It is important for public health agencies to focus on 

what factors are predictors for obesity among American Indians and implement ways to address 

each factor.  There are many national health research programs to health decrease obesity, but 

public health officials should investigate ways to specifically research the American Indian 

population in North Dakota.   

 

 

 

 

 

 

 

 



37 
 

 

 

 

REFERENCES  

Acton, K., Burrows, N., Moore, K., Querec, L., Geiss, L., & Engelgau, M. (2002). Trends in 

diabetes prevalence among American Indian and Alaska Native children, adolescents, 

and young adults. American Journal of Public Health, 92(9), 1485-1490.  

American Dietetic Association.  (2011). Choose my Plate. Retrieved from 

http://www.choosemyplate.gov 

Arnab, R., Mlambo, T., & North, D. D. (2014). Chi-square tests for complex survey designs: A 

case study of Botswana AIDS Impact Survey III. Pakistan Journal of Statistics, 30(3), 

373-384. 

Beck, A. M (2010).  The burden of obesity on infectious diseases.  Journal of Experimental 

Biology and Medicine, 10(22), 1412-1422.   

Beaulac J., Kristjansson E., & Cummins S. (2009). A systematic review of food deserts.  Journal 

of Chronic Diseases, 6(3), A105. 

Behvioral Risk Factor Surveillance System.  (2013). 2011 Codebook Report. CDC. Retrieved 

from http://www.cdc.gov/brfss/annual_data/2011/CODEBOOK11_LLCP.pdf 

Behavioral Risk Factor Surveillance System.  (2011). Obesity. North Dakota Department of 

Health. Retrieved from https://www.ndhealth.gov/brfss/b3/2001/bodyweight.html 



38 
 

Bennett. B. (2009). Diet, exercise, behavior: The promise and limits of lifestyle change. Journal 

of Seminary Pediatric Surgery, 2(3), 152-158. 

Bourdeau, S., Copeland, J., & Milne, W. (2011). Accuracy of the Broselow tape in estimating the 

weight of First Nations Children. Canadian Journal of Rural Medicine, 16(4), 121-125. 

Brusseau, T., Kulinna, P. H., & Cothran, D. J. (2011). Health and physical activity content 

knowledge of Pima children. Physical Educator, 68(2), 66-77. 

Campbell, K., Ells, L.J., Kelly, S., Lang., R., & Lidstone, J. (2005). Prevention of  

 obesity.  Best Practice & Research Clinical Endocrinology and Metabolism, 19(3),  

 441-454.  

Centers for Disease Control and Prevention. (2010). Youth Risk Behavior Survey. YRBSS. 

Retrieved from http://apps.nccd.cdc.gov/yrbss/  

Centers for Disease Control and Prevention. (2011). Obesity. College of Health and Safety. 

Retrieved from 

http://www.cdc.gov/chronicdisease/resources/publications/AAG/brfss.htm 

Center for Disease Control and Prevention, (2012).  BRFSS Interviewer Training Module. 

BRFSS. Retrieved from http://www.cdc.gov/brfss/training/ 

Delva. J., Johnson, L.D., & O’Malley P.M. (2007).  The epidemiology of overweight and related 

lifestyle behaviors: Racial/ethnic and socioeconomic status differences among American 

youth.  American Journal of Preventive Medicine, 7(4):178-186.   



39 
 

Gittelsohn, J., & Rowan, M. (2011). Preventing diabetes and obesity in American Indian 

communities: The potential of environmental interventions. American Journal of Clinical 

Nutrition, 93(5), 11795-11835. 

Gray, A., & Smith, C. (2003). Fitness, dietary intake, and body mass index in urban American 

Indian youth. Journal of the American Dietetic Association, 103(9), 1187-1191. 

Indiana State University. (2012).  IRB Form B. Department of Applied Health Sciences. 

Retrieved from 

http://www.indstate.edu/search/results.htm?cx=009518751984494415591%3A_syjfg8ny

3a&ie=UTF-8&q=irb+approval+form+b 

Islam-Zwart, K., & Cawston, A. (2008). Investigation of factors contributing to diabetes risk in 

American Indian/Alaska Native youth. American Indian and Alaska Native Mental 

Health Research (Online), 14(3). 49-58. doi:10.1078 

Jernigan V., Duran, B., Ahn, D., & Winkleby, M. (2010). Changing patterns in health behaviors 

and risk factors related to cardiovascular disease among American Indians and Alaska 

natives. American Journal of Public Health, 100(4), 677-683. 

Kiess, W., Bottner, A., Bluher, S., Raile, K., Galler, A., & Kapellen, T. (2004). Type 2 Diabetes 

Mellitus in children and  adolescents- the beginning of a renal catastrophe?  Nephrology 

Dialysis Transplantation, 11(2), 2693-2696. 

Knight, J. (2011). Diseases and disorders associated with excess body weight.  Annals of Clinical 

and Laboratory Science, 41(9), 107-112.  

Koplan, J.P., Liverman, C.T., & Kraak, V.I., (2005).  Preventing obesity:  Health in the balance.  

Journal of the American Dietetic Association, 105(1), 131-138. 



40 
 

Liu, L.L., Lawrence, J.M., Davis C,, Liese, A.D., Pettitt, D.J., Pihoker, C., . . . & Kahn H. 

(2010).   Prevalence of overweight and obesity in youth with diabetes in USA: The 

SEARCH for Diabetes in Youth Study. Pediatric Diabetes, 11(1), 4-11. 

Ness, M., Barradas, D. T., Irving, J., & Manning, S. E. (2007).  Correlates of overweight and 

obesity among American Indian/Alaska Native and Non-Hispanic white children and 

adolescents.  National Survey of Children’s Health, 16(2), 268–277. 

Neumark-Sztainer, D., Haines, J., Robinson-O'Brien, R., Hannan, P.J, Robins, M., & Morris, B. 

(2009). 'Ready. Set. ACTION!' A theater-based obesity prevention program for children: 

A feasibility study.  Petrich CA. Health Education Resource, 24(3), 407-420.  

North Dakota Department of Health. (2010). Survey Description. North Dakota Behavioral Risk 

Factor Surveillance System. Retrieved from https://www.ndhealth.gov/brfss/survey/ 

Ogden, C.L., Carroll, M.D., Kit, B.K., & Flegal, K.M. (2010).  Prevalence of obesity in the 

United States.  National Survey for Health Statistics, 22(5), 82-88. 

Paulette, A., Baukol1, R. A., Vierkant, J. A., & Levine M. (2012). Community specific daily 

activity in northern plains American Indian Youth. Fourth World Journal, 11(2), 95-100.  

Pearson, T., Russell J., Campbell M.J., & Barker M.E. (2005). Do “food deserts” influence fruit 

and vegetable consumption? A cross-sectional study. Appetite, 45(2), 195-97. 

Pickard, S.P., Sahmoun, A.E., Campbell, P.A., & Helgerson, S.D. (2004). Obesity in North 

Dakota is climbing dangerously. Healthy North Dakota-Highlights, 1(4), 1-2. 

Richards, T.J., & Patterson, P.M. (2006). American Indian obesity: An economic model of the 

“Thrifty Gene” theory. American Journal of Agricultural Economics, 88(3), 542-560. 



41 
 

Rinderknecht, K., & Smith, C. (2004). Social cognitive theory in an after-school nutrition 

intervention for urban American Indian youth. Journal of Nutrition Education and 

Behavior, 36(6), 298-304. 

Rose, D., & Richards R. (2004). Food store access and household fruit and vegetable use among 

participants in the U.S. Food Stamp Program. Public Health Nutrition, 7(5), 1081–1088. 

Sesselberg, T.S., Klein, J.D., O'Connor, K.G., & Johnson M.S. (2010). Screening and counseling 

for childhood obesity: Results from a national survey.  American Board Family Medicine, 

11(3), 334-342. 

Sliverstein, J., Klingensmith, G., Copeland, K., Plotnick, L., Kaufman, F., Laffel, L., . . . & 

Clark, N.  (2005). Care of children and adolescents with Type 1 Diabetes.  Diabetes 

Care, 28(17), 186-190.   

Story, M., Strauss, K., Gilbert, T.J., & Broussard, B.A. (2000). Nutritional health and diet-related 

conditions. In E.R. Rhoades,  American Indian Health, 8(2), 201-220.  

Sussman, A., & Davis, S. (2010). Integrating formative assessment and participatory research: 

Building healthier communities in the CHILE project.  American Journal of Health 

Education, 41(4), 244-249. 

Teufel-Shone, N. (2006). Promising strategies for obesity prevention and treatment within 

American Indian communities. Journal of Transcultural Nursing, 17(3), 224-229. 

Thomas, G.N. (2009).  Exercise and diet in weight management: Updating what works.  Journal 

of Sports Medicine, 22(4), 178-189. 



42 
 

Traurig, M., Mack, J., Hanson, R., Ghoussaini, M., Meyre, D., Knowler, W., & Baier, L. (2009). 

Common variation in SIM1 is reproducibly associated with BMI in Pima Indians. 

Diabetes, 58(7), 1682-1689. 

United States Department of Health. (2012). Survey Questionnaire. BRFSS. Retrieved from 

https://www.ndhealth.gov/brfss/publications/2009%20North%20Dakota%20BRFSS%20

questionnaire.pdf 

Wharton, C. M., & Hampl, J. S. (2004). Beverage consumption and risk of obesity among 

American Indians in Arizona. Nutrition Reviews, 62(4), 153-159. 

White, L., Stauss, J., & Nelson, C. (2006).  Healthy families on American Indian reservations: A 

summary of six years of research by tribal college faculty, staff, and students.  American 

Indian Culture and Research Journal, 30(4), 100-110.    

Willows, N. D., Marshall, D., Raine, K., & Ridley, D. C. (2009). Diabetes awareness and body 

size perceptions of Cree schoolchildren. Health Education Research, 24(6), 1051-1058. 

Wilson, C., Gilliland, S., Moore, K., & Acton K. (2007). The Epidemic of Extreme Obesity 

Among American Indian and Alaska Native Adults with Diabetes. CDC. Retrieved from: 

http://www.cdc.gov/pcd/issues/2007/jan/06_0025.htm. 

Wofford, L.G.  (2008). Systematic review of obesity prevention.  Journal of Pediatric Nursing, 

23(1), 5-19.   

 

 



43 
 

 

 

 

APPENDIX A 

IRB Approval Form B 

Indiana State University Institutional Review Board 

Form B Exempt Review Research Catergories (45 cfr 46.101 b) 

X  Reasearch involving the study and collection of existing data, documents, records, 

pathological specimens or diagnostic specimens, if these sources are publicly availiable or if the 

information is made recorded by the investigators in such a manner that subjects can not be 

indentified, directly or through identifiers linked to the subjects (Indiana State University, 2012).   
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APPENDIX B 

Informed Consent  

“HELLO, I’m calling for the (HEALTH DEPARTMENT). My name is 

[INTERVIEWER NAME).We are gathering information about the health of (STATE) 

residents. This project is conducted by the health department with assistance from the Centers for 

Disease Control and Prevention. Your telephone number has been chosen randomly, and I would 

like to ask some questions about health and health practices.” 

“I need to randomly select one adult who lives in your household to be interviewed. How 

many members of your household, including yourself, are 18 years of age or older? I will not ask 

for your last name, address, or other personal information that can identify you. You do not have 

to answer any question you do not want to, and you can end the interview at any time. Any 

information you give me will be confidential. If you have any questions about this survey, please 

call (GIVE APPROPRIATE STATE TELEPHONE NUMBER)” (United States Department 

of Health, 2012, page 5).   
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APPENDIX C 

Request Form for North Dakota Data 

Contact Us 

If you have any questions or requests for information, please contact: 

BRFSS Program Director 

North Dakota Department of Health 

Community Health Section 

600 East Boulevard Avenue, Dept. 301 

Bismarck, N.D. 58505-0200 

Phone 701.328.3322 

Fax 701.328.2036 

E-mail brfssnd@nd.gov 

  

First Name*     

Last Name*     

Address     

City     
State    

 
Zip Code     

Email*     

Comments*    

 
 

(North Dakota Department of Health, 2010) 

javascript:void(location.href='mailto:'+String.fromCharCode(98,114,102,115,115,110,100,64,110,100,46,103,111,118)+'?')
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APPENDIX D 

BRFSS Survey Questions  

1. What is your gender? 

A. Female 

B. Male  

2.  What is your ethnicity?  

A. American Indian or Alaska Native  

B. Asian  

C. Black or African American  

D. White or Caucasian   

3. About how much do you weigh without shoes? 

A.  <125 

B. 125-149 

C. 150-174 

D. 175-199 

E. 200-224 

F. 225-250 

G. 250+ 

4. About how tall are you with shoes? 



47 
 

A. <62 inches 

B. 62-67 inches 

C. 68-71 inches 

D. >72 inches 

5. What is the highest grade of school you completed?  (numbers 1-6 used in analysis) 

A. Never attended school or only Kindergarten- 1 

B. Grades 1 through 8 (Elementary)- 2 

C. Grades 9-11 (Some high school)- 3 

D.  Grades 12 or GED (high school graduate)- 4 

E. College year 1 to 3 years (some college or technical school)- 5 

F. College 4 years or more (college graduate)- 6 

G. Refused- 9 

6. Not counting juice, how often do you eat fruit? 

A.  Never 

B. < 1 per week 

C. 1-6 per week 

D. 1 per day  

E. < 1 per day 

7. How many servings of vegetables do you usually eat? 

A. Never 

B. < 1 per week 

C. 1-6 per week 

D. 1 per day 
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E. < 1 per day 

8. During the past 30 days, other than your regular job, did you participate in any physical 

activities or exercise such as running, calisthenics, golf, gardening, or walking for 

exercise? 

A.  Yes 

B. No 

9. `Now, thinking about the moderate physical activities you do when you are not working 

(if employed or self-employed) in a usual week, do you do moderate activities for at least 

10 minutes at a time, such as brisk walking, bicycling, vacuuming, gardening, or anything 

else that causes small increases in breathing or heart rate? 

A.  Yes 

B. No 

10. Now thinking about vigorous activities when you are not working in a usual week.  Do 

you do vigorous activities for at least ten minutes at a time: running, aerobics, heavy yard 

work or anything that causes large increases in breath?   

A.  Yes 

B. No 

 

Note:  The North Dakota Department of Health has calculated the BMI by the height and weight, 

which is available upon request from the state of North Dakota (North Dakota Department of 

Health, 2010). 
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APPENDIX E 

IRB Approval 

Institutional Review Board 

Terre Haute, Indiana 47809 

812-237-3092 

Fax 812-237-3092 

DATE: February 13, 2014 
TO: Abby Omahen, MS 
FROM: Indiana State University Institutional Review Board 
STUDY TITLE: [534498-1] OBESITY AMONG YOUNG AMERICAN INDIAN ADULTS 
IN 
NORTH DAKOTA 
SUBMISSION TYPE: New Project 
ACTION: DETERMINATION OF EXEMPT STATUS 
DECISION DATE: February 11, 2014 
REVIEW CATEGORY: Exemption category 
 
 
Thank you for your submission of New Project materials for this research study. The 
Indiana State University Institutional Review Board has determined this project is 
EXEMPT FROM IRB REVIEW according to federal regulations (45 CFR 46). You do not 
need to submit continuation requests or a completion report. Should you need to make 
modifications to your protocol or informed consent forms that do not fall within the 
exempt categories, you will have to reapply to the IRB for review of your modified 
study. If you have any questions, please contact Dr. Anne Foster within IRBNet by 
clicking on the study title on the "My Projects" screen and the "Send Project Mail" button 
on the left side of the "New Project Message" screen. I wish you well in completing your 
study. 


