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ABSTRACT 

Type 2 diabetes was once considered strictly an adult disease, but today type 2 
diabetes is showing up in an increasing number of children and adolescents, especially in 
minority populations. It is associated with obesity, acanthosis nigricans, hypertension, 
dyslipidemia, sleep apnea, and polycystic ovary syndrome. Early onset of type 2 diabetes 
likely has important implications for long-term health risks, including early-onset 
cardiovascular disease, large and small vessel atherosclerosis, nephropathy, retinopathy, 
and peripheral neuropathy. Because type 2 diabetes is a major public health problem, 
methods for early detection of risk and prevention education are needed. 

Nationally, it is estimated that 10% of high school students are overweight. 
Obesity has been identified as a positive risk factor for developing type 2 diabetes. 
However, data have shown that Native American high school youths from two Montana 
reservations had a 31% obesity rate. The goal of this project was to develop and 
implement an educational module designed to teach sixth-and seventh-grade children in a 
southeast Montana school about their risk for developing acanthosis nigricans and/or type 
2 diabetes. The educational module was presented to the student body for those respective 
grades, three classes of each. 

There were six questions in the pre-test/post-test evaluation tool, a multiple choice 
test with four possible answers. During analysis of the information, the numbers were 
rounded off to the nearest 5%. Students demonstrated short-term knowledge gain on 
every question on the post-test. 

Recommendations for further study would include planning educational programs 
with greater sensitivity to cultural learning styles. Additionally, evaluation of retention of 
knowledge gain should be conducted repeatedly over a longer time frame. Screening 
programs should be implemented consistently to identify minority populations with the 
highest risk for type 2 diabetes. 

Native American populations are known to have greater risks for developing type 
2 diabetes, yet are known to have disparities in general health status and access. Data 
collected through screening programs could justify the need for greater funding in schools 
that serve medically underserved populations such as the Native American population. 
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CHAPTER 1 

INTRODUCTION TO THE PROJECT 

Statement of the Problem 

Type 2 diabetes was once considered strictly an adult disease, but today type 2 

diabetes is showing up in an increasing number of children and adolescents, especially in 

minority populations (Ruiz, 2001). It is associated with obesity, acanthosis nigricans, 

hypertension, dyslipidemia, sleep apnea, and polycystic ovary syndrome. Long-term 

effects on morbidity and mortality of early-onset type 2 diabetes in children have not yet 

been studied. Results taken from adult data clearly demonstrate that early onset of type 2 

diabetes likely has important implications for long-term health risk, including early-onset 

cardiovascular disease, large and small vessel atherosclerosis, nephropathy, retinopathy, 

and peripheral neuropathy (Krakoff & Wilson, 1999). Because type 2 diabetes is a major 

public health problem, methods for early detection of risk and prevention education are 

needed. 

Background and Significance of the Project 

The prevalence of obesity and type 2 diabetes mellitus has increased in the United 

States population over the past two decades. A substantial and continuing rise in the 

number of adolescent patients diagnosed with type 2 diabetes supports the emergence of 
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type 2 diabetes as a worldwide public health problem that will increase in importance 

during the next decade (Pinhas-Hamiel & Zeitler, 2001). Diabetes among Native 

Americans has changed from a rare occurrence to an epidemic. Nationally, it is estimated 

that 10% of high school students are overweight. However, data showed that Native 

American youth from two Montana reservations had a 31% obesity rate in the same age 

groups (“Obesity-A National Epidemic Affecting Montanans”, 2000 pg.3). The 

prevalence of type 2 diabetes in some tribes is in excess of 50% for those over the age of 

35 years (Stuart, Smith, Gilkison, Shaheb, & Stahn, 1994, pg.1839). The number of 

persons with type 2 diabetes may soon exceed 100 million if this alarming trend 

continues (Gruber & King, 1996, pg. 582). 

Insulin resistance is the hallmark of the pathophysiology of type 2 diabetes. 

Subjects with hyperinsulinemia, impaired glucose tolerance, or gestational diabetes are 

well accepted as being at high risk for diabetes. It is now recognized that acanthosis 

nigricans is common in the major minority groups in the United States and that its 

presence is a surrogate for laboratory-determined hyperinsulinemia (Stuart, Gilkison, et 

al., 1998). 

Life-threatening complications may be seen in people with type 2 diabetes as early 

as 25 or 30 years of age (Trissler, 1999). Major complications and risks associated with 

type 2 diabetes and the accompanying hyperinsulinemia include obesity, diabetes, high 

blood pressure, high blood lipids, renal disease, and coronary heart disease. These 

conditions may lead to polycystic ovarian syndrome, with its effects of irregular menses 

and possibly the inability to conceive. Obesity, which is prevalent in type 2 diabetes, can 
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additionally lead to inhibited physical activity, lowered self-esteem, respiratory problems 

and slipped capital femoral epiphyses (Hanson, Fulop, Psy, & Hunter, 2000). Therefore, 

it is imperative for practitioners and others who work with youth to identify and educate 

those who are at risk of developing type 2 diabetes. 

There is evidence that lowering blood glucose can also reduce the incidence of 

microvascular complications in type 2 diabetes. It has been reported by Leiter et al. 

(2001) that overall microvascular complication rates decreased by 25% by lowering blood 

glucose levels (pg. 1038). The frequent association of type 2 diabetes with sedentary 

lifestyle and excessive caloric intake suggests that the condition may be prevented or 

delayed if lifestyle changes in physical activity and food intake are implemented in 

individuals at risk (Rosenbloom et al., 2000). The role of the primary care provider is to 

provide ongoing diet and exercise counseling to patients and families in order to curtail 

habits associated with increased weight gain, help identify individuals at risk, and help 

develop and implement school and community-based programs that promote healthy 

dietary and exercise habits. Identification of individuals at risk for diabetes is an essential 

first step in designing and implementing intervention programs. Family nurse 

practitioners are in a prime position to implement these screening programs and initiate 

education programs that will decrease the prevalence of this emerging disease. 

Purpose of the Project 

The goal of this project was to develop and implement an educational module 

designed to teach sixth-and seventh grade children in a southeast Montana school about 
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their risk for developing acanthosis nigricans and/or type 2 diabetes. It was hypothesized 

that increasing their knowledge of type 2 diabetes and associated risk factors would 

potentially reduce the incidence of adolescent-onset type 2 diabetes thereby reducing the 

associated lifelong complications of diabetes. 

Theoretical Perspective of Project 

The theoretical perspectives of this project were derived from the concepts of 

prevention, health promotion, and cultural care. The concepts utilized in this project were 

drawn from nursing theorists Neuman, Pender, and Leininger. 

According to Freese et al. (1998), Betty Neuman developed the Neuman Systems 

Model in 1987. In this model, primary, secondary, and tertiary prevention as 

interventions are used to maintain system balance. More than one prevention mode may 

be used simultaneously. For the purpose of this project, primary prevention was the most 

applicable prevention mode. 

Primary prevention modalities include health promotion and maintenance of 

wellness. Primary prevention occurs when the risk or hazard is identified but before a 

reaction occurs. Strategies that might be used include immunization, health education, 

exercise, and lifestyle changes (Freese et al., 1998). This project focused on health 

education, which was thought to lead to the understanding of the disease process and 

potential lifestyle changes. 

Nola Pender developed the Health Promotion Model. Pender’s model states that 

there are cognitive-perceptual factors, defined as primary motivational mechanisms, for 
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the activities related to health promotion (Tillett, 1998). These include the client’s 

perceived value of health, perceived control of health, self-efficacy, definition of health, 

health status, perceived benefits of behaviors, and barriers to health-promoting behaviors. 

Modifying factors such as demographics, biologic characteristics, interpersonal 

influences, situational factors, and behavioral factors all play a role in the determination 

of health care behaviors. 

Healthy behaviors are the key to preventing disease. Something needs to happen, 

(in this case, education) that changes a behavior and leads to a positive change. 

Sometimes negative health behaviors are related to lack of awareness (Hoad, 1998). 

Educational modules must explain the disease process and also take all of these 

modifying factors into account. Specific interventions need to be included, but, in 

keeping with Pender’s theory, they must be flexible (Hassad, 2001). 

Pender (1999) further states that “the opportunities for advanced practice nurses in 

health promotion are astounding” (pg. 3). Advanced practice nurses must take findings of 

research about health promotion into clinical practice. Developmentally and culturally 

appropriate anticipatory guidance and counseling modules are needed to promote healthy 

behaviors. Education is the key to promoting healthy lifestyles and is thought to lead to 

understanding of health-promoting behaviors. The teaching module for this project was 

developed to improve health-promoting behaviors. 

When working with people of differing ethnicities, it is also important to 

remember that people all have a different view of health. Native Americans comprised a 

large proportion of the students in the target audience. Therefore, it was important to take 
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this into consideration when developing the teaching project. 

Madeleine Leininger (1985) wrote that nursing and education must take into 

consideration an individual’s cultural practices, beliefs, and values, with the goal being to 

provide services that are meaningful to the people according to their cultural values and 

health-illness context. Transcultural nursing focuses on understanding cultures and their 

specific care needs and how to best provide for care that fits clients’ lifestyles rather than 

assuming that the practitioner always knows best. “Different cultures perceive, know, 

and practice care in different ways, yet there are commonalities about care among all 

cultures of the world” (George, 1985, pg. 210). If possible, nursing care and health 

education should utilize local language, experiences, beliefs, and value systems (Welch et 

al, 1998). 

Definition of Terms 

Acanthosis nigricans is the term used to describe darkened regions of the skin that 

are velvety, rugose, and furrowed. This condition is most often observed on the neck, 

axilla, elbows, groin and the back of the neck (Yanovski & Ariglu, 2001). It is a 

condition that results from hyperinsulinemia, which creates a potential risk for the 

development of type 2 diabetes (Villas et al., 1999). 

Body Mass Index (BMI) is defined as weight in kilograms divided by height in 

meters squared (Jorde, 1998). 
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CHAPTER 2 

REVIEW OF LITERATURE 

Introduction 

Diabetes affects 6% of the national population, yet approximately 50% of persons 

with diabetes remain undiagnosed and receive no treatment (Bent et al., 1998, pg. 415). 

Leiter et al. (2001) suggest that 3-5% of the population has undiagnosed diabetes (pg. 

1038). Because type 2 diabetes is a major public health concern, methods for early 

detection of risk and for prevention are needed, as well as education for populations 

deemed at risk. 

The following review of literature addresses the prevalence of the problem of type 

2 diabetes in minority groups and risk factors for developing type 2 diabetes. In addition, 

the review covers type 2 diabetes as an emerging issue in children, any associated 

complications, screening trends, and treatment options. 

Increased Prevalence in Minority Groups 

Type 2 diabetes is more prevalent in certain ethnic groups, such as American and 

Canadian Indians, African Americans, Pacific Islanders, Hispanics, Japanese and Asian 

Indians (Ehtishm, Barrett, & Shaw, 2000). It is now thought that many minority 

populations inherited “thrifty” genes which helped them survive in times of famine. 
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People with these genes stored food more efficiently during times of plenty, thereby 

helping them to survive during times of starvation. With today’s plentiful food supply, 

these genes put them at risk for diabetes, obesity, and obesity-related diseases when living 

a Western lifestyle (Adams, 2000). 

Full-blooded Native Americans are clearly at high risk for type 2 diabetes. 

KrakofF et al. (1999) noted that data taken from the Strong Heart Study, a study used to 

estimate cardiovascular disease rates among Native Americans, showed that the 

prevalence of diabetes increased significantly proportional to the amount of Native 

American heritage one possessed. A Caucasian with a blood sugar of 200 will have 

about a 20% chance of developing diabetes after 20 years; a Native American with a 

blood sugar of 200 will have an 80% chance (Dorin, 1997, pg. 5). Since these effects are 

not related to environment they are thought to be related by genetics. 

Acanthosis Nigricans 

A school-based survey from Galveston determined that acanthosis nigricans was 

present in 0.5% of adolescents of European ancestry, 6% of Hispanic ancestry, and 13% 

of African American ancestry. It has recently been shown that some Native American 

groups have a 30-40% prevalence of this skin lesion (Stuart et al., 1998, pg. 73). 

Acanthosis nigricans may serve as an early marker of increased risk of type 2 

diabetes related to insulin resistance in minority populations (Bent et al., 1998). Its 

presence correlates well with laboratory-determined hyperinsulinemia. This condition 

can easily be evaluated by means of a visual examination (Vilas et al., 1999). 
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Acanthosis nigricans is a condition characterized by papillomatosis and 

hyperkeratosis of the skin (Burke, Hale, Hazuda, & Stern, 1999). This results in 

hyperpigmented, velvety plaques of skin folds. Acanthosis nigricans generally manifests 

itself on the nape of the neck but can also appear on the knuckles, elbows, axillae, knees, 

abdomen, thighs, and soles of the feet (Katz, Goff, & Feldman, 2001). The dark color is 

not related to any change in melanocyte number or melanin content but rather the 

thickness of the keratin-containing superficial epithelium. Stuart et al. (1998) suggest this 

may indicate there is stimulation by a locally-produced growth factor. Normal skin has 

both insulin-like growth factor-1 and epidermal growth factor. However, Stuart et al 

question whether the acanthosis nigricans lesion is associated with overproduction of one 

of these growth factors or of its receptor. 

In 1889, Pollitzer and Janovsky described these skin changes, which German 

dermatologist Paul Gerson Unna later named acanthosis nigricans. In 1893, Darier made 

a connection between acanthosis nigricans and internal malignancy (Skiljevic, Nikolic, 

Jakovljevic, & Dobrosavljevic, 2001). According to Burke, Hale, Hazuda, & Stern 

(1999), the presence of acanthosis nigricans was first thought be a precursor of 

adenocarcinoma by Curth in 1971. Curth described four types of acanthosis nigricans, 

including: benign, pseudo, acanthosis nigricans as part of a syndrome, and malignant 

acanthosis nigricans. In 1994, Hernandez-Perez proposed another more simplified 

description: simple acanthosis not related to malignancy or paraneoplastic acanthosis 

nigricans. However, neither of these approaches attempted to classify acanthosis 

nigricans according to its degree of severity. In 1986, Stuart et al. were the first to design 
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a quantitative scale based on how many areas were affected. 

In 1976, Kahn first described patients with acanthosis nigricans who also had 

evidence of insulin resistance. The emphasis eventually shifted from the use of 

acanthosis nigricans as a sign of malignancy to its use as a marker for hyperinsulinemia as 

more subjects with acanthosis nigricans and insulin resistance in the absence of 

malignancy were seen (Yanovski, & Arioglu, 2001). 

The prevalence of acanthosis nigricans has risen with increasing obesity. Seven 

percent of Native American children who were within 80% to 120% of their ideal weight 

had the lesions, but more than 90% of those who were greater than 180% of their ideal 

weight had them (Stuart et al., 1998, pg. 73). 

Treatment of acanthosis nigricans is aimed at reducing the level of chronic 

hyperinsulinemia. This decreases the severity of the skin lesion. This is done through 

diet and exercise (Elmer & George, 2001). Peters, Stuart and Prince (1986) state that a 

long-term, low-calorie diet, even without much weight loss, can often dramatically 

decrease fasting plasma insulin concentrations, which results in decreased acanthosis 

nigricans. Stuart et al. (1998) concurred that acanthosis nigricans disappeared in some 

subjects whose insulin secretion decreased substantially as they progressed to euglycemia 

related to diet and exercise. 

Medications that proved helpful in alleviating acanthosis nigricans include oral 

contraceptives, insulin-like growth factor-1 therapy, and oral or topical retinoids. Dietary 

fish oil supplementation may also help improve acanthosis nigricans. Ketoconazole was 

described as being useful, possibly because of reducing insulin resistance. Dermabrasion 
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may be of value in patients unaffected by diet, exercise, or medications in relieving 

acanthosis nigricans (Schwartz, 1994). 

Insulin Resistance 

Hyperinsulinemia is the hallmark for predisposition to type 2 diabetes. 

Hyperinsulinemia without fasting hyperglycemia has been found to be a significant risk 

factor for the development of coronary artery disease in a series of diverse population 

studies (Stuart, Smith, Gilkison, Shaheb, & Stahn, 1994). There is a cluster of symptoms 

of insulin resistance commonly referred to as Syndrome X. Syndrome X is manifested by 

high circulating triglyceride concentrations, low plasma/high-density lipoprotein, upper 

body obesity, and hypertension (Kendall, 1997). The increased risk of coronary artery 

disease in patients with insulin resistance may be part of this cluster. 

Researchers once thought insulin receptors might play a role in the cause of 

insulin resistance, but receptors are no longer suspected. Newer findings point towards 

post-receptor defects called glucose transporters. Obese people with insulin resistance 

have nearly 50 % fewer glucose transporters, while people with type 2 diabetes have 

upwards of 90 % fewer glucose transporters than healthy people. As a result of fewer 

glucose transporters, less glucose can be taken from the blood. Glucose transporters are 

activated by insulin, and the number of glucose transporters is inversely proportional to 

the level of insulin resistance. So, the greater the insulin resistance, the fewer glucose 

transporters a person will have (Rakak, Jewler, & Steinburg, 1990, pg. 31). 

Cellular opposition to the action of insulin occurs in insulin resistance, 
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particularly in skeletal muscles and fat cells. Wasting occurs when muscle becomes less 

able to absorb glucose for fuel. Less uptake of glucose for storage in the adipose tissue 

leads to higher levels of blood glucose (Ruiz, 2001). To compensate, the pancreas 

responds by producing more insulin. In the early stages of insulin resistance, fasting 

blood glucose is within the normal range (Elmer et al., 2001). Eventually, hyperglycemia 

prevails, related to decreased beta cell responsiveness to the glucose stimulus. Although 

most type 2 diabetics continue to be hyperinsulinemic at the time of diagnosis, they may 

have a relative deficiency of insulin. The islet dysfunction may be caused by a decrease 

in beta cell mass, abnormal function of the beta cells, or some combination (Huether & 

Tomky, 1998). Insulin resistance and an alteration in beta cell function lead to impaired 

glucose tolerance. Insulin resistance also affects the liver's role in producing glucose. 

Insulin normally acts on the liver to decrease glucose production, but when the liver is 

resistant to insulin, it continues to produce and release glucose into the bloodstream even 

though there is already an adequate or high level of blood glucose. Without intervention, 

this progresses to type 2 diabetes mellitus (Ruiz, 2001). 

Increased Incidence of Type 2 Diabetes in Children 

At one time, type 2 diabetes was thought to be strictly an adult disease. 

Increasingly, type 2 diabetes is showing up in children and adolescents, especially in 

minority populations (Ruiz, 2001). More cases of type 2 diabetes in children and teens are 

being reported each year. The prevalence of type 2 diabetes in children and adolescents 

appears to be increasing in response to the rapid increase of obesity. Type 2 diabetes now 
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accounts for as many as 8-45% of new cases of pediatric diabetes and affects up to 5% of 

adolescents in some Native American tribes (Ehtisham, Barrett, & Shaw, 2000, pg. 870). 

Acanthosis nigricans occurs in 56%-92% of overweight children and adolescents with 

type 2 diabetes (Dietz, 2001, pg. 453). The prevalence of type 2 diabetes in youth has 

increased two to threefold in a thirty-year period in Native American children (Stuart et 

al., 1998, pg.73). 

Risk Factors 

Factors that predict the incidence of diabetes include family history, obesity, high 

plasma insulin, and exposure to high sugars in utero. Children of gestational diabetics are 

almost twice as likely to develop type 2 diabetes by the age of 20-24 (“Diabetes and 

American Indians,”). Results of studies show that there is a higher proportion of children 

of gestational diabetics who are obese, both at birth and throughout childhood. Indeed, 

some normal birth weight infants of gestational diabetics also developed obesity during 

childhood. A direct correlation exists between mothers with elevated two-hour post¬ 

prandial glucose tests during pregnancy and their children’s weight in early adolescence. 

As many as 30% of children born to mothers with elevated glucose levels weighed more 

than 40% over their ideal body weight at ages 5-9. After age 10, this figure rises to 

greater than 60-70% over their ideal body weight (Bloomgarden, 2000, pg. 1586). It has 

been suggested that the strongest single risk factor for diabetes in children is exposure to 

diabetes in the womb. Increased weight in childhood is an important indicator of the 

degree of insulin resistance and levels of cardiovascular risk factors in young adulthood 



14 

(Steinberger, Moran, Hong, Jacobs, & Sinaiko, 2001). 

Insulin resistance is a risk factor for developing diabetes. Signs of insulin 

resistance may include dyslipidemia, hyperglycemia, obesity, hypertension, polycystic 

ovarian syndrome, and/or acanthosis nigricans (Brosnan, Upchurch, & Schreiner, 2001). 

Additional risk factors for developing type 2 diabetes include puberty and being of 

the female gender. Girls are affected with type 2 diabetes more often than boys, and most 

children are diagnosed with type 2 diabetes during their pubertal years. Puberty is 

associated with an increase in insulin resistance (Brosnan et al., 2001). Insulin-mediated 

glucose disposal decreased an average of 30% between Tanner stage 2 and stage 5 of 

sexual development when compared with prepubertal children. This is most likely 

because of the increase in growth hormone and sex steroid secretion during puberty 

(Rosenbloom et al., 2000, pg. 675). It is thought that these physiological changes may 

exacerbate pre-existing glucose intolerance (Glaser, 1997). When compared to males, 

females also have greater insulin resistance for the same stage of sexual development. 

This effect is thought to be related to their higher body fat content (Cara, 2000). 

The female-to-male ratio of evidence of type 2 diabetes is about 1.7:1, regardless 

of race. However, since this ratio is based on studies from diabetes centers and not from 

population screening, the gender discrepancy may result from a higher proportion of 

undiagnosed cases among boys caused by the known lower frequency of medical visits 

among adolescent males compared to females (Pinhas-Hamiel & Zeitler, 2001). 

Adolescent females are often diagnosed after having initial complaints of menstrual 

irregularities or candidiasis. Dean (1998) suggests that 80% of all 10-14 year old children 
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diagnosed with type 2 diabetes are female (pg.69). 

Polycystic Ovary Syndrome 

Polycystic ovary syndrome (PCOS) commonly occurs in adolescent and young 

adult females, but the pathophysiology is not completely understood (Glaser, 1997). 

Affected young women often have irregular menses and bilateral polycystic ovaries 

(Miller & Keane, 1987). It is thought that this effect is related to hyperinsulinemia, which 

stimulates ovarian androgen production. With the onset of puberty, many of these 

women have had chronically increased luteinizing hormone secretion, which leads to 

excess androgens and anovulation. In addition to irregular menses and ovarian cysts, 

these women may have acne, obesity, and hirsutism (St. Peter & Khan, 1999). Polycystic 

ovarian disease with acanthosis nigricans is often associated with extreme 

hyperinsulinemia and insulin resistance, known as HAIR-AN syndrome. This is an 

acronym for a disorder that consists of hyperandrogenism, insulin resistance, and 

acanthosis nigricans (Elmer & George, 2001). Yet, despite impairments in insulin 

sensitivity, only 20% of women presenting with HAIR-AN have glucose intolerance or 

overt type 2 diabetes (Buffington, Givens, & Kitabchi, 1990, pg.362). Polycystic ovary 

syndrome has features of HAIR-AN syndrome in that hyperandrogenism and insulin 

resistance both occur; however, acanthosis nigricans usually is not considered a feature of 

PCOS (Glaser, 1997). 
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Screening 

Bloomgarden (2001) states that considering the long-term micro- and macro- 

vascular complications associated with type 2 diabetes, researchers and clinicians have 

increasingly focused on the prevention, detection, and treatment of diabetes in the 

pediatric population. Youths with type 2 diabetes are often diagnosed as a result of 

screening programs or because they present with hyperglycemia and mild ketosis as a 

result of underlying infection (Young & Rosenbloom, 1998). About one third of type 2 

diabetes patients are diagnosed by routine urinalysis as part of a school physical, rather 

than as a result of specific complaints (Pinhas-Hamiel & Zeitler, 2001). Screenings are 

needed to monitor trends in the prevalence of diabetes over time and to guide public 

health efforts to control this growing problem. This is especially true for Native 

American communities because of their increased propensity for type 2 diabetes (Harwell 

et al., 2001). Bent (1998) hypothesizes that with early knowledge of increased risk of 

type 2 diabetes in their children, the communities may better understand their own health 

habits and health risks in different ways. 

There are several criteria for screening children for diabetes. These include 

having a BMI greater than the 85th percentile for age and sex, which is the clinical 

definition for obesity in children. In addition, two or more of the following risk factors 

should be assessed: positive family history of type 2 diabetes in first- or second-degree 

relatives, being of a minority ethnicity, or having signs of insulin resistance. 

When children meet this screening criteria, laboratory confirmation is indicated. 

The fasting plasma glucose (FPG) is preferred because it is easier and faster to perform, 
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more convenient for patients, and less expensive. A FPG greater than 110 mg/dl but less 

than 126 mg/dl is considered to be an impaired fasting glucose. If the fasting glucose is 

126mg/dl or greater, a two-hour oral glucose tolerance test (OGTT) must be done. An 

OGTT glucose level of greater than 200 mg/dl will confirm type 2 diabetes. An impaired 

OGTT lies between the values of greater than 140 mg/dl but less than 200 mg/dl. Both 

impaired fasting glucose and impaired glucose tolerance test results are risk factors for 

developing diabetes. Either test must be repeated on another day to confirm a diagnosis 

(Brosnan et al., 2001). It has been shown that an OGTT can detect impaired glucose 

tolerance when the fasting blood glucose is normal, but there are other risk factors for 

type 2 diabetes allowing for earlier intervention. Earlier detection positively impacts the 

severity of the disease and the onset of acute and chronic complications. 

Treatment 

The treatment goal for type 2 diabetes is to correct metabolic imbalance and 

maintain euglycemia in order to avoid short- and long-term complications and maintain 

physical and psychological well-being (Cara, 2000). Many people with type 2 diabetes 

have trouble believing they have a serious condition. This is one reason that adolescents 

do not take the disease seriously (Mazur, Joe, & Young, 1998). Current treatment for 

children is based on the understanding of pathophysiology of type 2 diabetes and on 

studies in adult patients. No studies of the optimal approach to managing type 2 diabetes 

in children have yet been done, and no validated treatment protocols exist. Primary 

efforts should focus on treating the underlying causes of the disorder- namely obesity, 
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poor diet, and sedentary lifestyle (Pinhas-Hamiel et al., 2001). The majority of children 

with type 2 diabetes are adolescents and present challenges to health-care providers 

attempting to promote behavior and lifestyle changes. These children often come from 

families whose members are both unrestrained eaters sedentary. Type 2 diabetics and 

their family members have lifestyles characterized by high fat intake, minimal physical 

activity, and a high incidence of binge eating. These findings indicate that not only do 

families share ethnicity, but they also share lifestyle risks for type 2 diabetes. Treating 

them can be frustrating (Owanda & Kitagawa, 1998). The design of treatment programs 

for adolescents with type 2 diabetes needs to address the lifestyle and health habits of the 

entire family (Pinhas-Hamiel et al., 1999). 

Diets can be harmful in growing children and adolescents, related to ill effects on 

height gain because of a substantial reduction in caloric and nutrient intake. Therefore, 

nutritional consults are recommended. The benefits of a diet that limits carbohydrate and 

fat consumption, portion size, and appropriate calories for age while teaching ideas for 

healthy food choices should be presented to these children. Education should address 

avoiding eating while watching television, and reinforcement should also be given for 

positive family habits such as eating together. 

Successful weight reduction occurs most commonly in conjunction with exercise. 

Therefore, regular exercise is the mainstay of treatment for obesity with or without 

diabetes. Exercise is thought to have a beneficial effect on insulin sensitivity. Ideally, the 

exercise should be daily for about thirty minutes. Obese children often have poor exercise 

tolerance. They should be encouraged to begin walking two to three times a week 
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(Pinhas-Hamiel et al., 2001). Generally, it is thought the best solution is often an 

organized activity such as soccer, basketball, track, football, or any physical activity the 

child enjoys. Children should be encouraged to choose any exercise they can accomplish 

on a routine basis (Hansen et al., 2000). 

If treatment goals through nutrition, education, and exercise are not met within a 

few months, pharmacologic therapy is indicated. At this time, insulin is the only drug 

approved by the Food and Drug Administration for the treatment of diabetes in children. 

Currently, there are five types of glucose-lowering oral agents available in the United 

States for the treatment of type 2 diabetes in adults (Defronzo, 1999). Because the 

pathophysiology of type 2 diabetes in children and adolescents appears to be similar to 

that of type 2 diabetes in adults, it is thought that it is reasonable to assume that such 

agents will be effective in children. There is little evidence that insulin is superior to oral 

agents for initial treatment of type 2 diabetes in children (Rosenbloom et al., 2000). Oral 

diabetic agents could lead to greater compliance and be more convenient for the patient 

and family than insulin injections. 

If the provider decides to medicate orally, the first agent used should be 

metformin. Metformin has advantages, which include reduction of hemoglobin Ale, 

decrease in overall glucose levels without the risk of hypoglycemia, decreased appetite 

and weight, lowering ofLDL cholesterol and triglycerides, and normalization of 

ovulatory abnormalities in girls with PCOS (Brosnan et al., 2001). If monotherapy with 

metformin is not successful over a reasonable period of time (3-6 months), clinicians 

could add a sulfonylurea or a bedtime insulin injection. Other insulin secretogogues are 
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acceptable as well, such as a glucosidase inhibitor, but these have been less frequently 

used in children (Hanson et al., 2000). If the adolescent has an irregular eating schedule, 

meglitinide may have special advantages. With greatly elevated blood glucose levels, 

treatment with insulin may most effectively bring hyperglycemia and symptoms under 

control (Rosenbloom et al., 2000). The American Diabetic Association does not 

recommend the use of thiazolidinediones in children until additional safety information 

becomes available (Brosnan et al., 2001). 

Education is a crucial part of the treatment plan. Education must be done 

regarding the disease process, potential complications, and the pathogenesis of obesity 

and insulin resistance. Children with type 2 diabetes also need education regarding their 

dietary habits and the need for exercise to enable them to comply with self-management. 

Conclusion 

Effective intervention for insulin resistance and type 2 diabetes requires a public 

health approach that delivers the message widely and emphasizes a healthy lifestyle rather 

than being a great athlete or having an ideal body. Practitioners can have a significant 

impact on this education by working with the schools, local media, and other community 

resources, as well as by offering anticipatory guidance within their practices (Pinhas- 

Hamiel et al., 2001). Moreover, practitioners could impact other areas of type 2 diabetes 

prevention by helping set guidelines for school menus and by promoting physical 

education programs. Practitioners can join a professional organization and support its 

efforts of lobbying legislators for change. More funding needs to be devoted to diabetes 
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education and prevention programs. People at risk for type 2 diabetes need to be urged to 

place more emphasis on physical activity in schools and to limit children’s access to 

unhealthy foods in that setting. Lastly, family nurse practitioners can assume the 

responsibility of being a role model for a healthy lifestyle (Ruiz, 2001). 

Type 2 diabetes among youths is an emerging public health problem for which 

there is a great potential to improve primary prevention. Screening for acanthosis 

nigricans done in clinics and schools to identify individuals at the highest risk for 

developing diabetes has important implications for developing intervention strategies to 

combat the diabetes epidemic in children (Stuart et al., 1994). Focusing screening and 

education efforts to prevent complications and disabilities in those children who already 

have signs of insulin resistance makes good sense for public health (Fagot-Campagn et 

ah, 2000). 
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CHAPTERS 

METHODOLOGY 

Project Design and Implementation 

As a nurse at the area Indian Health Service Hospital, I was offered an 

opportunity to participate as a volunteer in a school screening which was designed to 

assess children at risk for type 2 diabetes. It was noted through this clinical experience 

that a large part of the patient population, primarily Native American children, had signs 

of insulin resistance or a family history of diabetes. 

The project lasted three days, and all of the children in grades three through 

twelve were screened. Consent forms had been sent out prior to the screening asking 

parents what ethnicity their child was and if there were any first- or second-degree 

relatives that had type 2 diabetes. In addition, the children had a visual screen for 

acanthosis nigricans on their necks and had their BMI calculated for their age, gender, 

height, and weight. The parents of children with two or less positive risk factors were 

sent a letter reviewing the child’s risk for type 2 diabetes. If the child had greater than 

two risk factors present, a public health nurse was to return at a later date and do a fasting 

glucometer finger stick. These children were then to be referred to a pediatrician. 

It was noted that a fairly large number of students participating in this screening 

had two or more positive risk factors for type 2 diabetes. However, exact data has not 
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been analyzed from this screening at this time. A prior screening conducted at an earlier 

date in a different school also indicated that a large proportion of the school children had 

positive risk factors for type 2 diabetes. Results from the latter screening indicated that 

66% of all the children screened were either overweight or had a positive family history 

for type 2 diabetes. Eighteen percent of the children screened were both overweight and 

had a positive family history for type 2 diabetes. Twenty-seven percent of the children 

screened, though not overweight, had a positive family history for type 2 diabetes. 

Acanthosis nigricans was observed in 55% of this group of children. To my knowledge, 

there was no educational component to this screening. Because the data gleaned from this 

screening indicated these children were such a high-risk population, I decided to do a 

teaching project educating the children about their risks for acanthosis nigricans and type 

2 diabetes. The decision was made to confine this project to grades six and seven, as 

puberty has been defined through the literature as being the time of greatest risk of 

developing type 2 diabetes (Rosenbloom et al., 2000). The potential for primary 

prevention by targeting this population with education through screening and teaching 

projects is enormous. 

A primary prevention and health promotion conceptual framework was utilized to 

develop a teaching project for area sixth- and seventh-grade children. My plan was to 

arrange a face-to-face teaching session with the schoolchildren to review the content of a 

teaching booklet which each child would receive as part of the teaching process. 

Concepts that the literature recommended be included in teaching projects for children 

were the pathological process of diabetes, risk factors for developing type 2 diabetes, the 
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role heredity plays, how this disease will affect health, and ways to minimize the 

incidence of developing diabetes and the ensuing complications associated with this 

disease (Cook & Hurley, 1998). The booklet developed for the teaching project was 

entitled “Understanding Acanthosis Nigricans and Risks for Type 2 Diabetes” (see 

Appendix A). 

After reading about learning styles in children, I learned there are three 

predominant learning styles: visual, auditory, and kinesthetic (Rose, 1987). I wanted to 

try to incorporate as many of these different styles into my teaching project as possible. I 

hired a graphic designer to add some appealing graphics and cartoons to the text to 

illustrate points that were being reviewed in my presentation. I was also careful to make 

the information in the booklet understandable to this age group. Visuals such as “fake 

food” were used to help the audience envision proper portion size. I reviewed the 

contents of the booklet orally with the group, providing auditory stimulation. The class 

was done in a very open, informal manner, and class participation was encouraged. 

Kinesthetic learning was addressed only by the kinesthetic use of the fake food. 

A Native American nutritionist with the area Indian Health Service was consulted 

as to how best incorporate traditional Native American foods into the discussion of diet 

education. This was done in an attempt to provide culturally appropriate nutritional 

education. 

Since acanthosis nigricans is such a readily visible indicator of insulin resistance 

and risk for type 2 diabetes, it was discussed at length. In addition, a couple of pictures 

of people with acanthosis were sent around the room. These pictures were of unidentified 
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people taken from the Internet. Complications of type 2 diabetes were reviewed, 

including kidney disease, decreased healing, eye problems, nerve disease, heart disease 

and stroke. Risk factors for type 2 diabetes were discussed, which included information 

on being at increased risk when a person is a member of a minority ethnicity, is obese, 

has a first- or second-degree relative with type 2 diabetes, and has signs of insulin 

resistance, such as acanthosis nigricans. I also discussed how age and gender can put 

individuals at risk and how some risk factors one can control, while others one can not. 

When discussing the pathophysiology of type 2 diabetes, illustrations were shown of 

normal and type 2 diabetes cells as a visual aid. I reviewed the food pyramid with 

students and discussed the numbers of servings of each food group needed by children of 

their age. An interactive exercise was done with the children on finding the fats and 

sugars hidden in food. This was followed by a discussion of healthy alternatives to high 

sugar and fat-laden food. The importance of exercise was emphasized. It was discussed 

that exercise helps burn excess sugar and stored fat, helps one feel and look better, keeps 

the heart and lungs healthy, makes our body tissues more sensitive to insulin, helps 

maintain normal blood circulation in the feet, and is a fun way to socialize. 

Each child was encouraged to take his or her booklet home to share with his or her 

parents. Parents had been invited to attend the presentation through a school newsletter 

mailing. I included a special page of information and suggestions for parents in the 

booklet. In addition, a resource page was added to the booklet, which was designed to 

provide information for parents about type 2 diabetes. This was intended to be used as a 

quick reference by both the children and the parents to reinforce understanding of type 2 
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diabetes and associated risk factors. If children are to be truly successful in decreasing 

their risk factors for type 2 diabetes, parents need to be involved . Involvement of family 

members can provide positive reinforcement and make overall family health a higher 

priority (Rosenbloom et ah, 2000). 

Target Audience 

The target audience for the teaching project included all of the sixth- and seventh- 

grade students enrolled in a middle school located in southeast Montana. School records 

indicated that 100% of these children identified themselves as Native American, African 

American, Hispanic, or mixed heritage. These ethnicities give children an automatic risk 

factor for developing type 2 diabetes (Stuart et al., 1998). The project was conducted 

during the second semester of the 2001-2002 school year. 

In order to participate in my teaching project, the students needed to be: a) 12-14 

years of age, b) enrolled as a sixth or seventh grader, and c) have the ability to read, write, 

and comprehend the English language. The decision to select this group of students was 

made because the literature review indicated this age group has a higher incidence of 

developing type 2 diabetes (Rosenbloom, 2000). Permission to do the teaching project 

was obtained from the principal of the school and the school board. The teaching project 

was presented to three classes of sixth graders and three classes of seventh graders. The 

teaching project was presented to 26 students, which comprised the total student 

enrollment in those respective grades. 
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Evaluation Tool for Teaching Project 

A paper and pencil pre-test/post-test evaluation tool was used to determine the 

adolescents’ level of knowledge acquisition before and after the teaching project was 

presented. This was done in one sitting to better indicate immediate recall of the 

information and for convenience. 

The pre-test/post-test was comprised of only six multiple choice questions. 

Because of time limitations for the presentation, I carefully reviewed the content and 

chose one comprehensive question for each major topic covered in the presentation (see 

appendix B). 
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CHAPTER 4 

PROJECT OUTCOME 

Evaluation of Teaching Project 

The pre-test/post-test evaluation tool was given to a selected sixth-grade class and 

to a selected seventh-grade class. The test was given to two of the groups of students 

targeted by the teaching project. This was due to both time restraints on the classroom 

time allotted with varying classroom scheduling and on the time required to present and 

evaluate the results of the test. It was decided to administer the pre-test/post-test 

evaluation tool to the second group of each grade because school records indicated that 

the other time slots had greater rates of tardiness and absenteeism. Therefore, to test the 

largest numbers of learners possible, I chose to administer the test to those classes 

designated as having a lower risk of missing students. 

The pre-test was administered immediately after introducing myself. The teaching 

booklet was then distributed and reviewed. The post-test, which was the same as the pre¬ 

test, was given immediately after the presentation. Approximately seven minutes were 

allowed to complete each testing. The students were asked to put their initials on the 

papers so that scores could be compared for learning evaluation. 
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Pre-Test/Post-Test Results 

A total of 26 students completed the pre-test/post-test evaluation of learning. For 

easier analysis of the information, the numbers were rounded off to the nearest 5%. The 

number of correct answers given for each question for the groups are presented in Table 

1. 

Table 1 

Results of the Pre-Test/Post-Test Evaluation Questions (n=26) 

Question Pre-test score Post-test score Knowledee gain 

Question #1 35% (n= 9) 45% (n=12) 10% (n= 3) 

Question #2 50% (n=13) 75% (n=20) 25% (n= 7) 

Question #3 40% (n=10) 90% (n=23) 50% (n=13) 

Question #4 90% (n=23) 95% (n= 25) 5% (n= 2) 

Question #5 15% (n= 4) 50% (n=13) 35% (n= 9) 

Question #6 55% (n=14) 85% (n=22) 30% (n=8) 

Summary Evaluation 

When reviewing the results of the evaluation tool, every question showed that 

knowledge gain had occurred. The smallest gain in knowledge was on question four. 

The most likely reason for the small knowledge gain of question four was that it tested 

knowledge that is common knowledge to the students, and they had undoubtedly been 

exposed to that information previously. There also was a small knowledge gain on 
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question one. This is thought to be related to the newness of the information and the 

complexity of the subject matter. The remaining questions demonstrated an acceptable 

knowledge gain indicating short-term knowledge gain. 

Limitations 

One limitation of this teaching project was that only short-term knowledge 

retention was evaluated. By utilizing the pre-test/post-test method in one sitting, only 

immediate retention was measured, and nothing can be inferred about longer-term 

retention of the information presented in the educational module. As reported in Brosnan 

et al. (2001), Halcomb et al. found that “although a recent study demonstrated that 

school-based programs can lead to a significant increase in short-term cognitive 

knowledge and behavioral change, however the long-term effects of health education are 

not known” (pg. 192). 

Another limitation was related to time constraints. Ideally, there were to be 

approximately 40 minutes per presentation scheduled. However, presentation times 

varied since the allotted presentation time schedules varied. For example, one class had 

to be done in 25 minutes. Varying time allotments for the teaching project undoubtedly 

impacted my ability to repeat information and allow time for clarification and questions. 

This may have influenced the quality of the presentation and perhaps the learning 

environment. Additionally, there was not time to administer the pre-test/post-test 

evaluation to all students who participated in the teaching project. Because of this factor, 

the pre-test/post-test was only administered to a third of the classes that participated in the 
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teaching project, resulting in a somewhat limited scope of the evaluation process. 

Another possible limitation could be the ethnicity of the target audience. The 

audience was made up exclusively of Crow Indian children. Literature suggests that 

attitudes and motivation of students is culture specific (“Sociocultural Influences on 

Learning and Teaching,” n.d.). It has also been stated that Native American children 

learn best by observation and implementation and that culturally these children do not do 

well with rigid and inflexible time schedules (Swisher, 1991). 

There were only six questions; perhaps this was not enough to give a thorough 

representation of the effect of the teaching project. The first question, “What is 

acanthosis nigricans?,” is thought to be flawed as the majority of the participants failed to 

get the correct answer before or after the presentation. Question four, “What is an 

example of a healthy afternoon snack?,” was perhaps too easy as almost all of the 

students knew the correct answer before the project was given. 

Implications/Recommendations 

I would recommend that the teaching project be repeated addressing the 

limitations above. Perhaps the teaching project could be done utilizing more flexible 

time limits or over multiple scheduled presentation times. It would be beneficial to have 

the students do a follow-up test after time has elapsed, say one month after the initial 

presentation, to test for long-term retention of the information. Pinhas-Hamiel et al. 

(1999) state that continuous education is needed when working with adolescents. 

Education should be repeated at relatively frequent intervals (Pinhas-Hamiel et al., 2001). 
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Therefore, I would recommend a long-term commitment to educating these children 

about type 2 diabetes. Since health education is mandated during part of the time allotted 

in public schools for physical education, these time slots could be utilized. 

Literature also suggests that a team approach to combating type 2 diabetes through 

screening and education is essential. In addition to practitioners providing education, 

nutritionists and psychologists are professionals that could play a valuable role in the 

educational process (Hanson et al., 2000). Practitioners could best be utilized by 

attending to screening and discussing the pathophysiology and treatment options 

available. Nutritionists would be extremely useful in helping families plan menus and 

review portion control. Psychologists are best able to handle the psychological 

repercussions of living with a chronic illness and to help adolescents find acceptable 

coping mechanisms. 

Additionally, I would recommend planning educational programs with greater 

sensitivity to cultural learning styles, with a greater emphasis placed on kinesthetic 

learning. Additionally, evaluation of retention of knowledge gain should be conducted 

repeatedly over a longer time frame. 

Screening programs should be implemented consistently to identify minority 

populations with the highest risk for type 2 diabetes. Native American populations are 

known to have greater risks for developing type 2 diabetes, yet have “disparities in 

general health status and access to care that exist related to ethnicity and socio-economic 

status” (Fagot-Campagna et al., 2000, pg. 670). Data collected through screening 

programs could justify the need for greater funding in schools that serve medically 
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underserved.populations such as the Native American population. 
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Understanding 

Acanthosis Nigricans 

and Risks for 

Type 2 Diabetes 
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Yes, we gotta do it!! 

Definitions and Explanations 

Acanthosis Nigricans is: 

a) a fungus 
b) a rock band 
c) a highly poisonous snake 
d) a symptom of insulin resistance 

If you picked D, you are right!! 

Acanthosis nigricans, or AN for short, is a commonly occurring thickening and 
darkening of the skin in a few areas of the body. The most common area is the collar 
region of the neck. Other places involved include the axillae (armpits), antecubital space 
(inner elbow), and groin. This skin lesion does not itch or have any other symptoms. To 
some people, its appearance is bothersome, and it has been called “the dirty neck” 
syndrome. Its real importance is that it is an external indicator of high blood insulin levels. 
Acanthosis nigricans, or AN for short, is a commonly-occurring thickening and darkening 
of the skin in a few areas of the body. 

So, what has this got to do with anything? 

Well, acanthosis nigricans is bad for us, not because of the lines on our neck, but 
because it is a symptom of diabetes type 2. Diabetes can do bad things to us on the inside. 
Having acanthosis nigricans means that we have an increased risk for complications of 
diabetes. It does not mean that we have diabetes! 

Diabetes type 2 is a metabolic disorder resulting from the body’s inability to make 
enough insulin or properly use the insulin it makes. Type 2 diabetes is nearing epidemic 
proportions, due to an increased number of older Americans and because of a greater 
prevalence of obesity and inactive lifestyles. (No more playing on the computer rather 
than playing basketball!!) 
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And, your point is? 

Some of the bad things diabetes can do to us include: 

Kidney disease-Many tiny blood vessels in the kidneys act as filters to 
remove wastes, chemicals, and excess water from the blood. With kidney 
disease these blood vessels are damaged. This condition can lead to the need 
for dialysis or a kidney transplant. 

Decreased healing-Diabetics don’t heal as well, so when they get a 
small cut, the cut can take a long time to heal. Sometimes, wounds don’t heal 
correctly, and these people can get infections that require them to take a lot of 
medicine to help them get better. 

Eye problems-The eye has many small vessels similar to those found 
in the kidney. These can become damaged just like the kidney blood vessels. 
This damage can affect vision and can eventually lead to blindness. Diabetes 
is the leading cause of new cases of blindness in people ages 20-74. 

Nerve disease-About 60-70% of people with diabetes have mild to 
severe forms of diabetic nerve damage. In severe forms, this can lead to 
lower limb amputations. Nerve damage can cause numbness, tingling and 
sharp pain in affected areas. 

Heart disease and Stroke-People with diabetes are 2-4 times more 
likely to have heart disease and strokes related to damaged the blood vessels. 

Keep in mind that these complications take a long time to develop. 
That is why it is so important to take care of yourself now-so you can be a 
healthy old person!! 
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Risk factors for developing type 2 diabetes: 

Some of the things that put people at risk we can change, others we cannot. They 
are part of who we are: 

What are some of the things we can’t change that put us at risk for type 
2 diabetes? 

Age-Sorry! We can’t change this risk factor! We could make a lot of 
money if we could, though! The older we get, the more likely we are to 
develop diabetes. 

Gender-Females are more likely to get type 2 diabetes than males. 
This is related to females’ higher body fat composition. Males can also get 
diabetes, though not as frequently. 

Ethnic background-Being Native American, Latino or African 
American puts people at greater risk of developing diabetes. Native 
Americans are thought to have something called a “thrifty gene.” This gene 
helped their ancestors though cycles of feast and famine. Nowadays, with 
plentiful food, this gene causes problems. 

So, what can we change? 

Weight-Being overweight greatly increases our chances of having 
acanthosis nigricans and developing type 2 diabetes. A small weight loss can 
make the acanthosis lines less noticeable and greatly decreases risk for 
diabetes. 

Activity-Exercising helps us look better and lose weight. It also helps 
our bodies produce and use insulin correctly. Walking 30 minutes on most 
days of the week is a simple way to be more active. 



Relax... 
It’s not so hard to understand!! 
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When a person takes in a high load of sugar, the sugar stimulates the pancreas to 
release insulin. The targets for insulin are muscle, fat, and liver cells. These cells have 
insulin receptor sites on the outside of the cell membrane. When insulin binds to the 
receptors, sugar is transported from the blood into the interior of the cell. 

The problem in type 2 diabetes isn’t that the body doesn’t make insulin. It is that 
when the insulin reaches the target cells, it doesn’t work correctly. Type 2 diabetics have 
high insulin levels and high blood sugar levels. The body eventually becomes resistant to 
the constant signal to release more insulin, causing “insulin resistance.” The body quits 
making enough insulin to cover the high blood sugar levels. When this happens, people 
need to take shots of insulin or oral medications since they are no longer able to make 
enough of their own insulin. 
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Let the pyramid guide your food choices. 

No single food can give us all of the nutrients that we need. We need a 
variety of food to get all of the vitamins and nutrients that our bodies need. Different 
foods contain varying nutrients that our bodies need. Choose the recommended number 
of daily servings from each of the five major food groups. 

Food eroun 

How many servings do you need each day? 

Children ages 2-6 Older children/Teen girls Teen boys 
Women & older Adults Active women/Men Active men 

Bread 
Cereal 
Rice 
Pasta 

6 9 11 

Vegetables 3 4 5 

Fruits 2 3 4 

Milk 
Yogurt 
Cheese 

Meat 
Poultry 

2 or 3 2 or 3 2 or 3 

Fish 2 2 3 
Dry beans 
Eggs 

Nuts 

(total of 5 ounces) (total of 6 ounces) (total of 7 ounces) 

(Chart adapted from “Nutrition and Health: Dietary Guidelines for Americans,” 2000) 
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Food guide Pyramid 

Fats, Oils and Sweets 
(use sparingly) 

Milk group: 
(2-3 servings) 

Vegetable 
Group: 

(3-5 servings) 

Meat, Poultry, 
Dry Beans, 
Eggs, Nuts 

(2-4 servings) 

Fruit group: 
(2-4 servings) 

Bread, Cereal 
Rice & Pasta 

(6-11 servings) 

What counts as a serving? 
Bread group: 

• 1 slice of bread 

• 1 cup cold cereal 

• Vi cup cooked cereal, rice, or pasta 

Vegetable group: 

• 1 cup raw leafy vegetables 
• Vi cup cooked or raw vegetables 

• 3/4 cup vegetable juice 

Fruit group: 

• 1 medium fruit 

• Vi cup chopped, cooked, or canned fruit 
• 3/i cup fruit juice 

Dairy group: 

• 1 cup milk or yogurt 
• 1 Vi ounces cheese 

Meat group: 
• 2-3 ounces of meat, poultry or fish 

• Vi cup of cooked dry beans or Vi cup of tofu (= 1 oz. meat) 
• 2 Vi ounces soy or 1 egg (= 1 oz. meat) 

• 2 tablespoons of peanut butter or 1/3 cup nuts (= 1 oz. meat) 
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Finding fats and sugars in foods 

Manny and Etta met at a fast food restaurant during their lunch period. “I’m 
starving!” said Manny, “I only had a can of Coke for breakfast.” 

“I’m hungry too,” said Etta, “and I had a big bowl of Cheerios and a glass of 
juice.” 

They ordered their lunches, ate, and went back to class. The lunches they ordered 
are on the handout. 

After school, they were both hungry so they stopped at the local convenience store 
to pick up some snacks. They had planned to go to a basketball game, so they went 
home, changed, picked up a couple of cousins and drove to the town where the basketball 
game was. They stopped at the pizza place to eat supper. What they ate is listed on the 
handout. That night they got home and were ready to eat again. They both had a snack. 

Activity: 

Your instructor will illustrate how much fat and sugar Manny and Etta ate for the 
total day. Write the number of grams as you go along. 

Note: 
1 teaspoon of fat is equal to four grams of fat. 
There are nine calories in every gram of fat we eat. 

1 teaspoon of sugar is equal to four grams of sugar. 
There are four calories in every gram of sugar we eat. 
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FINDING THE SUGAR IN FOODS 
Maitay 
Breakfast (borne) 

12 oz. Coke 

jTatndrfFast Food Place) 
1 Bacon Cbccscburgcr 

1 buttered bua 
3 07. Hambutgfif patty 
2 slices bacoa 
I oz. Atncdcan diccse 
l Ibsp, Mayonnaise 

Large order of Gics 
Large Coke-32oz. 

Aftemoen Snack 
1 Bfe Grab Potato Chips 
l Solders Candy Bar 
KJozGalorade 

' . Snpper fPkza Place) 
3 dices Meadoved Pirn 

Yz cup Ranch Dresdng 

Medium Coke ~ 20 oz. 

Evening Snack 
4 0ipsQieeto$ 

20 oz. Coke 

Teaspoons of sugar 

Total Calories 5*325 
Sugar Calorics 1^46(23%) 

Etta 
Tsp.Of 
Su^er 

Breakfast {borne) TspOf 
Sugar 

l BowiChcmos 
l cup l%mitk 
1 cup Orange jmcc 

  »v.w^or^»v^orwinn^ 

LanehBEastFood Place) 
fPUktaibtugcr 

1 bun 
3 oz. Hamktrgef patty 
Lettuce 
Tomato 

' PicMes 
Small order of tries 
Yamlta. Milk shake 

- , 
. AilexndmtSnaric 

1 Big Crab Pretzels 
16 oz Gatomde 

Supper (Poza Place) 
3 dices CanadmuBacon 

Pizza 
1 Hate of SaMW2 Tbsp. 
r tight Salad Dressing 
Water 

  

FVcnfugSnadr i 

6 cups light Microwave 
Popcorn 

12 ox. Diet 7*up . ji.M.«m i WWI • ' '■' ~• rf*'r 
  ; 

Teaspoons, of sugar  —- 

Total Calories 2,605 
Sugar Calorics 120 (514) 
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FINDING FATS IN FOODS 

MAIJUV Etta 
Breakfast fhotne) Qmu Of Fat Breakfast (home) GTIL Of Fat 

12 07* Coke 1 Bov»i Chcxaribs .... 

l cup i% autk 'jWJWT-mrrr^-- 
I cup Orange juice 

Lunch (Fast Food Place) 
... 

Lunch (Fast Food Place) 

t Bacon CfaeescbtKgcr iPfemMjoofcurger 
njutteHsMoi l fcua 
3 oz* llamfcitrgcf patty 3 07. Hamburger patty 
2 slices bacon Lettuce 
l oz, American cheese Tomato 
l Ibsp. Maycmaatse Pickles 

Large order of fries Small order of fiies 
Large Coke-32 oa. Vanilla Milk shake 

Afternoon Shack 
' ABemoon Snack 

I Big Grab Potato Clilps I Big Grab Prctzxds 
I Snickers Candy Bar 16 osGstofade 
J6 oaGatorade 

»Supper (PizzaPlace) jSnpperfPizzatPkce) 

3 dices Meatlo va^ Plzu 3 slices Canadian Bacon 
Pteza 

% c«p Kanch Dressing i Plate of Salad w/ 2 Tbsp. 
Light Salad Dressing 

Medium Coke—20 oz. 
^ r 

Water   .  ! 

Evening S««<& EvenmffSnadc __ i 

4 Cups Chcctos 6 cups light Microwave 
Popcorn 

20 oz. Coke 12 oz. Diet 7-up 
Total crams of fat Toti grams of fat 

Teaspoons of fat Teaspoons of fet 

Total Catones 5325 ' Total Calories 2,605 
Fat Calories 2,376 (45%) FatCalorios 837 (32%) 
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So, what’s to munch? 

Tasty snack ideas could include: 
• Fresh fruit-any kind! 
• Dried fruit 
• Nuts 
• Unbuttered popcorn 
• Pretzels 
• Soup 
• Yogurt 
• Raisins 
• Yogurt or refried bean dip with raw veggies (you can add some ranch flavoring to 

the plain yogurt-yummy!) 
• Variety crackers 
• Beef jerky 
• String cheese 

Remember- 

• Fresh fruit is more filling and has less calories overall than juice-it is a much better 
snack. 

• Use sugar-free chocolate flavoring to make chocolate milk. This is a healthy, 
filling, and delicious snack. 

• Drink plenty of water. Sometimes we think we are hungry, when we are really just 
thirsty. 

• If you drink a lot of pop, try switching to diet pop or sugar-free Kool-aid. In taste 
tests, some kids (mine!) couldn’t tell the difference between Diet 7-up, Diet Dr. 
Pepper, Diet Root Beer and the originals. Try a couple-you can find something 
you like! 
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Eating nutritiously will benefit all family members! 
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Form for one-day food record: 

Alone Paired with 

Food/ Where or with (TV, reading 
Time Beverage Amount Eaten Whom talking, etc.) 

Mood-(happy 

bored, tired, 
worried, mad, etc.) 
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The Importance of Exercise 

• Exercise helps burn excess sugar and stored fat. 

Being active helps burn sugar. 
Exercising makes insulin more 
effective, so that it helps your 
body burn off the glucose more 
efficiently. As more blood flows to 
your active muscles, these muscles 
take sugar from the blood to use it 
for energy. This lowers blood glucose. 
In addition to having high blood 
sugars, kids with type 2 diabetes 
often have high levels of the 
blood fats, cholesterol and triglycerides. 
With time, these fats occlude your blood 
vessels and lead to bad stuff 
like heart attacks and strokes. Exercise 
and good blood sugar control are the 
best ways to reduce these blood “fat” 
levels. Studies show that exercising 
only 40 minutes, 4xAveek greatly reduces 
these levels. 

• Exercise helps people feel and look better. 

Most people feel better when they exercise daily. Exercise makes them feel good 
about themselves and their appearance. Exercise boosts energy levels, so you can have 
more energy for all the fun stuff you want to do! Exercise can also help make people 
happy, yes- it is a scientific fact! It can release things called “endorphins,” and they make 
us feel good. Exercise helps relieve stress and is much healthier for you than yelling at 
your little brother! Exercise also helps keep the body in good shape and burns extra 
calories that cause obesity. Plus, exercise can help make bodies look toned and buff! 



59 

• Exercise helps keep our heart and lungs healthy. 

Aerobic activity not only keeps our cardiovascular system in good shape, it 
expands our lung oxygen carrying capacity (so we don’t get out of breath from climbing a 
flight of stairs!). The heart of a person in good shape can do the same work with fewer 
heartbeats. Exercise helps keep our pulse (heart rate) and blood pressure lower, which 
decreases our risk for heart disease, strokes, and eye and kidney problems associated with 
type 2 diabetes. Do it now, so you don’t need to worry about it when you are older! 

• Exercise helps make people more sensitive to insulin. 

The only way that we can increase insulin sensitivity is by exercising. This can help 
stop the progression of type 2 diabetes. The number of insulin receptors (the places where 
insulin attaches to cell membranes to allow sugar to pass in the cell) actually increases as a 
result of regular exercise. 

• Exercise helps maintain normal blood circulation in the feet. 

People with diabetes have problems with circulation in their feet. Exercise can help 
correct that. Exercise keeps the blood pumping! Studies have shown that exercise in 
adolescent years helps maintain normal circulation in later years. 

• But most of all... Exercise is fun!!! 

Exercise is something fun that you can do with your friends. It doesn’t matter 
what type of exercise you do; they are all good for you! Pick something that you like, and 
vary your routine so that you don’t get bored. Find a friend that also wants to get fit, so 
that you can exercise and visit at the same time. That will save you more time for 
homework later! 

(Adapted from Chase, H., 2000) 
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Just for Parents: 

• Discourage eating meals or snacks while watching TV. Try to eat only in 
designated areas of your home, such as the dining room or kitchen. Eating in front of the 
TV may make it difficult to pay attention to feelings of fullness and may lead to 
overeating. 

• Try not to use food to punish or reward your child. Withholding food as 
punishment may lead children to worry that they will not get enough to eat. For example, 
sending children to bed without any dinner may cause them to worry that they will go 
hungry, resulting in them eating whenever they get the chance. When foods, such as 
sweets, are used as a reward, children may assume that these foods are better or more 
valuable than other foods. An example is telling your child he doesn’t get dessert until he 
has eaten his vegetables. 

• Make sure your child’s meals outside the home are balanced. Find out about 
school breakfast and lunch programs, and limit the days your child can go “out” for lunch. 
Also, help him or her make healthy food decisions when eating out. 

• Get active. Do exercise activities as a family. This can be as easy as taking a walk 
together in the evenings. 

• Set a good example. Children are good learners, and they learn best by example. 
Setting a good example for your kids by eating a variety of foods and being physically 
active will teach your children healthy lifestyle habits that they can follow for the rest of 
their lives. 
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Resources: 

The American Academy of Pediatrics 
Northwest Point Boulevard 
Elk Grove Village, IL 60009 
708-228-5005 

Food and Nutrition Information Center 
United States Department of Agriculture 
Internet: http://www.nal.usda.gov/fnic 

The National Center for Nutrition and Dietetics 
The American Dietetic Association 
216 West Jackson Boulevard 
Chicago, IL 60606-6995 

President’s Council on Physical Fitness and Sports 
701 Pennsylvania Avenue, NW, Suite 250 
Washington, DC 20004 
202-272-3421 

Weight Control Information Network 
Internet: http ://www.win@infor.niddk. nih.gov 

Diabetes Mellitus 
Internet: http://diabetes. about. com 
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APPENDIX B 

PRE-TEST/POST-TEST EVALUATION TOOL 



Pre-Test/Post-Test Evaluation Tool 

So, what have you learned? 

1. What is acanthosis nigricans? 
a) dark lines on the folds of skin 
b) a symptom of insulin resistance 
c) an indicator of risk for type 2 diabetes 
d) all of the above 

2. Risk factors for type 2 diabetes include: 
a) being overweight 
b) being Caucasion 
c) exercising lots 
d) all of the above 

3. Diabetes type 2 can lead to: 
a) heart disease and stroke 
b) problems with your eyes and kidneys 
c) decreased healing 
d) all of the above 

4. What is an example of a healthy afternoon snack? 
a) a cheeseburger 
b) a milkshake 
c) a candy bar 
d) fresh fruit 

5. Exercise: 
a) helps people look better 
b) burns excess sugar and stored fat 
c) makes people more sensitive to insulin 
d) all of the above 

6. What causes the pancreas to release insulin? 
a) sleeping 
b) watching TV 
c) playing X-box games 
d) eating 


