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ABSTRACT 

BONNIE B. BUZEK 

KNOWLEDGE, ATTITUDES, AND PERCEPTIONS ABOUT RISK OF TYPE 2 
DIABETES OF PARENTS AND CHILDREN WITH 

FAMILY HISTORY OF TYPE 2 DIABETES 

MAY 2008 

Literature has indicated that there is an increased incidence of type 2 diabetes 

among minority populations. This study examined the knowledge of diabetes , diabetes 

related risk factors, and prevention practices for reducing the development of type 2 

diabetes in African American and Hispanic children and parents with a family history of 

the disease. Data were used from a larger study on children and parents at risk for 

developing type 2 diabetes conducted at the Children's Nutrition Research Center 

(CNRC). Data were collected from 39 parents and 21 matching children. Participants 

answered questions on knowledge of diabetes, diabetes related risk factors, and 

prevention practices for developing diabetes. The answers were coded for each parent 

and child interview. There was no statistically significant difference between African 

American and Hispanic parents and children ' s knowledge of diabetes , diabetes related 

risk factors, and prevention practices. However, the results did indicate a lack of 

knowledge about type 2 diabetes , diabetes related ri sk factors, and prevention methods 

among African Americans and Hispanic with a family history of the disease. The need 
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for culturally appropriate assessment and prevention models provides a challenging new 

area for research and clinical practice for registered dietitians. 
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CHAPTER I 

INTRODUCTION 

Type 2 diabetes has become an increasing problem among children and 

adolescents in the United States. Along with this trend, the prevalence of childhood 

obesity has also increased over the past 30 years (The STOPP-T2D Prevention Study 

Group, 2006). The previous classifications of diabetes mellitus (DM) as being either 

juvenile onset (type 1) or adult onset (type 2) are no longer accurate as more and more 

children are diagnosed each year with type 2 (Ludwig & Ebbeling, 2001). Although the 

pathophysiology of type 2 diabetes has not been fully studied in children, there has been 

no evidence to suggest that it is different from adults. The increased incidence of type 2 

diabetes has run parallel to the increase in overweight/obesity and the decrease in 

physical activity (Alberti et al., 2004). There are numerous complications associated 

with poorly controlled blood glucose. All types of diabetes have been shown to increase 

the risk for myocardial infarction, stroke, ren al failure, blindness, and neuropathy 

(Ludwig & Ebbeling, 2001). One study evaluated the prevalence of complications seen 

in adolescents with either type 1 or type 2 diabetes. It was found that youth with type 2 

diabetes had significantly higher rates of microalbuminuria and hypertension when 

compared to those with type l diabetes; in addition, abnormalities in peripheral nerve 

function were seen in both groups (Eppens et al. , 2006). The age of diagnosis for type 2 

diabetes has decreased in part due to changing diagnostic criteria, improved physician 
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recognition of diabetes, and increase public awareness; however, younger age of 

diagnosis may also be reflective of a true population trend of earlier diabetes onset 

(Koopman, Mainous, Diaz, & Geesey, 2005). 

Family history of type 2 diabetes has been found to be strongly associated with 

the development of the disease. Although some research has been done to evaluate the 

barriers to self management of type 1 diabetes there is limited research available 

examining type 2 diabetes care in the adolescent population. In addition, there has been 

only one study addressing parent perceptions of care in adolescents with type 2 diabetes 

(Mulvaney et al. , 2006). 

Purpose of Study 

The purpose of this study was to determine the knowledge of diabetes , diabetes 

related risk factors , and prevention practices for reducing the development of type 2 

diabetes in children and parents with a family history of the disease. 

Null Hypotheses 

l. There is no difference in knowledge of diabetes between 

(a) at-risk Hispanic and African-American parents and their children. 

(b) at-risk Hispanic and Af1ican-American parents. 

2. There is no difference in knowledge of diabetes risk factors between 

(a) at-risk Hispanic and African-American parents and their children. 

(b) at-risk Hispanic and African-American parents. 
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3. There is no difference in knowledge of ways to prevent diabetes between 

(a) at-risk Hispanic and African-American parents and their children. 

(b) at-risk Hispanic and African-American parents. 
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CHAPTER II 

REVIEW OF LITERATURE 

In the United States , diabetes is the sixth leading cause of death , and it is 

estimated that 7% of the population or 20.8 million people has the disease (Martin, 

Larsen , Shea, Hutchins , & Alfaro-Correa, 2007). Diabetes treatment costs Americans 

$92 billion annually in direct medical costs and an additional $40 billion annually in 

indirect costs (Centers for Disease Control and Prevention , 2005). Type 2 diabetes has 

become an increasing problem among children and adolescents in the United States. 

, Along with this trend , the prevalence of childhood obesity has also increased over the 

past 30 years (The STOPP-T2D Prevention Study Group, 2006). The previous 

classifications of diabetes mellitus (DM) as being either juvenile onset (type l ) or adult 

onset (type 2) are no longer accurate as more and more children are diagnosed each year 

with type 2 (Ludwig & Ebbeling, 2001). 

There are numerous complications associated with poorly controlled blood 

glucose. All types of diabetes have been shown to increase the risk for myocardi al 

infarction, stroke, renal failure, blindness, and neuropathy (Ludwig & Ebbeling, 200 1). 

One study evaluated the prevalence of complications seen in adolescents with either type 

l or type 2 diabetes. It was found that youth with type 2 diabetes had significantly hi gher 

rates of microalbuminuria and hypertension when compared to those with type l 
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diabetes; in addition, abnormalities in peripheral nerve function were seen in both groups 

(Eppens et al., 2006). 

The age of diagnosis for type 2 diabetes has decreased in part due to changing 

diagnostic criteria, improved physician recognition of diabetes, and increased public 

awareness; however, younger age of diagnosis may also be reflective of a true population 

trend of earlier diabetes onset (Koopman et al., 2005). The diagnostic criteria for DM 

changed between the NHANES III (1988-1994) and NHANES (1999-2000). The 

previous fasting plasma glucose cutoffs of ~ 140 mg/dL or a 2 hour plasma glucose level 

of~ 200 mg/dL were changed to the current American Diabetes Association criteria of 

~ 126 mg/dL for fasting plasma glucose (American Diabetes Association, 2003) . 

According to the Diabetes in Children and Adolescents Work Group of the 

National Diabetes Education Program (2004) , children identified as at risk for Type 2 

DM should be tested. The American Academy of Pediatrics (AAP) and the American 

Diabetes Association (ADA) consensus panel noted that the following testing criteria and 

risk factors could be used to assist health care providers in the early diagnosis of DM in 

children and adolescents (American Diabetes Association , 2000) : 

1. Criteria 

• Overweight (BMI>85 th percentile for age and gender, weight for 

height >85 th percentile, or weight > 120% of ideal weight for height) , 

and 
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• Any two of the following risk factors: family history of type 2 diabetes 

in first or second degree relative ; race/ethnicity of American Indian, 

African American, Hispanic/Latino, Asian American, or Pacific 

Islander; and/or signs of insulin resistance or conditions associated 

with insulin resistance (acanthosi s nigricans , hypertension , 

dyslipidemia, polycystic ovarian syndrome) 

2. Age to begin testing: 10 years or at onset of puberty if puberty occurs earlier 

3. Frequency of testing: every 2 years 

4. Test: fasting plasma glucose 

Although not recommended as testing criteria for type 2 diabetes in adolescents , 

HgAlc concentration is currently considered the best indicator of blood glucose control 

for patients in the clinical setting because it shows concentrations over a 2-3 month 

period (Saaddine et al., 2002). Normal levels have been standardized for adults; however, 

normal ranges have not been established in children (Fagot-Campagna et al., 2000) 

Family history of type 2 diabetes has been found to be strongly associated with 

the development of the disease (American Diabetes Association , 2000). Although some 

research has been done to evaluate the barriers to self management of type 1 diabetes 

there is limited research available examining type 2 di abetes care in the adolescent 

population (Donahue, Mielenz , Sloane, Callahan , & Develli s, 2006; Pinhas-Hamiel & 

Zeitler, 2003; Povlesen , Olsen , & Ladelund, 2005). In addition, there has been only one 

study addressing parent perceptions of care in adolescents with type 2 diabetes 

(Mulvaney et al., 2006). This suggests a need for further investigation into the 
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knowledge, perceptions, and awareness of type 2 diabetes risks in families of teenage 

children. 

Etiology and Pathophysiology of Type 2 Diabetes 

Type 2 diabetes is a metabolic disorder associated with genetics as well as social, 

behavioral, and environmental risk factors. There is a distinct difference between the 

etiology of type 1 and type 2 diabetes. Type 1 diabetes is an autoimmune disease 

characterized by ~-cell destruction causing deficient insulin production. Its onset usually 

occurs in childhood with higher frequency among persons of Northern European descent 

(Costacou & Mayer-Davis, 2003; Pinhas-Hamiel & Zeitler, 2001). The homeostasis of 

glucose depends on the balanced secretion of insulin from the pancreas. In type 2 

diabetes, there is both impaired insulin action and insulin secretion failure. Initially, 

pancreatic ~-cells are able to secrete insulin offsetting the defect in insulin action 

(Costacou & Mayer-Davi s, 2003). As a result of repeated hyperglycemia, ~-cell s try to 

overcompensate and hypersecrete insulin to remove glucose from the blood. Over time, 

the cells become more resistant to insulin. The transition from insulin resistance to 

clinical diabetes is due to inability of ~-cells to continue with the compensatory 

hyperinsulinemia (American Diabetes Association , 2000). 

Although the pathophysiology of type 2 diabetes has not been fully studied in 

children, there has been no evidence to suggest that it is different from adults. The 

increased incidence of type 2 diabetes has run parallel to the increase in overweight/ 

obesity and the decrease in physical activity (Alberti et al. , 2004). A population-based 

study of African-American and non-Hispanic whites conducted by Dolan et al. (2005) 
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constructed a model for carbohydrate intolerance (CI) and found that risk factors for 

developing CI included having a one unit increase in BMI z-score and either being non

Hispanic white or in the pubertal group. An adult model of CI/pre-diabetes was 

developed from longitudinal data gathered from Pima Indians and cross sectional data 

from different ethnic populations. Data from the study suggested that increased BMI, 

ethnic minority, and age were predictors of CI to diabetes (Saad et al., 1991). 

Comparable results were seen for both adolescents and adults in the CI model suggesting 

that the development of diabetes may follow similar routes. 

The development of type 2 diabetes in children and adolescents may also be due 

to the role of puberty. During this time period, there is an increase in insulin resistance 

possibly caused by elevated levels of growth hormones and sex steroids (American 

Diabetes Association , 2000). Gestational diabetes in the mother and low birth weight 

have also been associated as risk factors for the development of type 2 diabetes (Albe11i 

et al., 2004~ Wei et al. , 2003). Approximately 14% of pregnancies each year are affected 

by gestational diabetes mellitus (GDM). Within 3-5 years , one-third to one-half of 

women with a history of GDM will develop type 2 diabetes , and 70% wiJl develop type 2 

diabetes in the following l 0 years (Carr et al. , (2006). Low birthweight ( <2.5kg) or high 

birthweight (>4.0kg) was shown to significantly increase risk of type 2 diabetes 

independent of gestational diabetes , family history of diabetes , and socioeconomic status 

(Wei et al., 2003). 

Race/ethnicity differences have also been observed for insulin sensitivity among 

children. According to Cossrow and Falkner (2004), there has been a disproportionate 
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rise in obesity prevalence for both African-Americans and Hispanic/Mexican Americans. 

It has been seen in African American children, that as BMI increases, there is a decrease 

in insulin-stimulated glucose metabolism and an increase in fasting insulin levels 

(American Diabetes Association , 2000). When age-matched and compared to white 

children, African American children had significantly higher insulin levels (American 

Diabetes Association , 2000). The Bogalusa Heart Study (1973-1994) noted racial 

differences in insulin sensitivity in childhood. Plasma glucose and insulin levels of 377 

children aged 5-17 years were evaluated using an oral glucose tolerance test. African 

Americans again showed higher insulin responses compared to white children after 

adjustment for weight, age, ponderal index, and pubertal stage (Svec et al. , 1992). 

Metabolic syndrome has been extensively studied in adults, but much less is 

known about its role in youth . Duncan , Li , and Zhou (2004) used the NHANES 1999-

2000 data to determine the prevalence of a metabolic syndrome phenotype among U.S. 

adolescents. Data from 991 adolescents aged 12-19 years were evaluated, and the 

metabolic syndrome was defined using the age modified standards of the National 

Cholesterol Education Program (Adult Treatment Panel III). The age modified criteria 

established abdominal obesity as a waist circumference of 2 the 90th percentile for age 

and sex, blood pressure was defined as a value 2 90th 
percentile for age, sex and height, 

blood glucose 2 110 mg/dL, triglyceride 2 110 mg/dL, and HDL cholesterol :S 40 mg/dL. 

Participants that had at least 3 of the five criteria were classified as having a metabolic 

syndrome phenotype. From NHANES III to NHANES 1999-2000, prevalence of a 

metabolic phenotype among U.S. adolescents increased from 4.2% to 6.4%. Additional 
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findings included that the syndrome was more prevalent in males than females (9.1 % vs. 

3.7%, p<0.01), and 32.l % of adolescents with the phenotype were overweight (BMI 2:: 

95th percentile for age and sex). Population estimates suggest that >2 million U.S. 

adolescents have a metabolic syndrome phenotype. 

Risk Factors for Type 2 Diabetes 

The Diabetes Control and Complications Trial studied the relationships between 

family history of type 2 diabetes , frequency of hypoglycemia, ~-cell auto antibodies, and 

weight gain among 1,168 subjects randomized to either intensive or con ventiona1 

therapy. Subjects within the intensive therapy group with a family history of type 2 

diabetes had greater central weight gain and dyslipidemi a compared to those with no 

family history. The data suggest that increased weight gain from intensive treatment may 

be explained to some degree by genetic factors (Purnell et al. , 2003). 

Because BMI does not distinguish between fat mass and fat-free mass, the 

accuracy of BMI to identify children with excess adiposity was examined by Freedman , 

Mei, Srinivasan , Berenson, and Dietz (2007). It was found that of children 5-14 years of 

age with a BMI >95 th percentile, 39% had at least 2 cardiovascular risk factors , 65 % had 

excess adiposity, and 65 % had an adult BMI of 2:35 kg/m2 . Of children with a BMI 2:99th 

percentile, 59% had at least 2 risk factors for cardiovascular disease, 94% had excess 

adiposity, and 88% had an adult BMI 2:35 kg/m2. 

Adverse lipid levels in childhood have been shown to have long term effects on 

adult dyslipidemia and other cardiovascular risk factors such as obesity, hyperglycemi a, 

hyperinsulinemia, and hypertension. A 27 year follow-up to the Bogalusa Heart Study 
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revealed that childhood high-risk when compared to acceptable-risk status for non-high 

density lipoprotein (HDL) cholesterol was associated a significant increase in prevalence 

of obesity, high low-density lipoprotein (LDL) cholesterol , high triglycerides, low HDL 

cholesterol, hyperinsulinemia, and marginally with hyperglycemia in adulthood. LDL 

cholesterol in childhood was only a predictor for prevalence of obesity, high LDL 

cholesterol, and high triglyceride levels in adulthood (Srinivasan, Frontini, Xu, & 

Berenson, 2006). 

Higher rates of obesity related diseases , including diabetes and hypertension , have 

been found within minority races compared with Caucasians (Cossrow & Falkner, 2004). 

Essential hypertension is associated with the metabolic syndrome. Prehypertensive and 

hypertensive young adults have been associated with a higher prevalence of obesity, 

hyperinsulinemia, hyperglycemia, and dyslipidemia. Beginning in childhood, excess 

adiposity and high blood pressure have led to accelerated changes in risk variables of 

metabolic syndrome (Srinivasan, Myers, & Berenson , 2006) . 

The percentage of overweight (BMI 2'.: 95 th percentile) in 12- 19 year olds has 

increased from 10.5% to 15.5% from NHANES III (1988-1994) to NHANES 1999-2000 

(Dolan et al., 2005). In the United States, obesity among adolescents seems to be the 

most important risk factor for insulin resistance independent of sex, age, or race/ethnicity 

(Lee et al., 2006). The distribution of insulin , the homeostasis model assessment of 

insulin resistance (HOMA-IR), and associations between HOMA-IR with sex, 

race/ethnicity, age, and weight status as BMI was examined in 4,902 U.S. adolescents. It 

was found that obese children (BMI 2'.: 95 th percentile) had significantly higher levels of 
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HOMA-IR when compared to children of normal weight (BMI <85 th percentile). Obese 

adolescents had an insulin resistance prevalence of 52.l %, and weight status was the 

most important determinant of insulin resistance seen in 29. l % (Lee et al., 2006). 

From NHANES III (1988-1994) to NHANES 1999-2000, the increase in 

prevalence of overweight adolescents was much higher in non-Hispanic blacks (13.4% to 

23.6%) and Mexican Americans (13.8 % to 23.4%) (Cossrow & Falkner, 2004). It is 

already known that insulin secretion and sensitivity is adversely affected by overweight 

and obesity, and it is possibly the most important preventable risk factor for type 2 

diabetes development (Costacou & Mayer-Davis , 2003). The adverse effects of obesity 

on glucose metabolism can even be seen in early childhood. Obese adolescents have a 

direct correlation between basal and glucose-stimulated hyperinsulinemia and visceral fat 

stores. An inverse coITelation is seen between visceral fat and insulin sensitivity 

(American Diabetes Association, 2000). An investigative study of NHANES III (1988-

1994) by Harris et al. (1998) found that that although there were similar rates of diabetes 

for both men and women , rates for non-Hispanic blacks and Mexican Americans were 

1.6 and 1.9 times higher than the rates for non-Hispanic whites. Ogden , Flegal, CaIToll , 

and Johnson (2002) analyzed data from NHANES 1999-2000 and reported that among 6-

11 year olds prevalence of overweight was 15.3% and 15.5% among 12-19 year olds. 

Racial/ethnic differences were also reported for individuals with a BMI ~95 th percentile 

when compared to those with a BMI ~85 th percentile. Hispanics had almost a 2.5 fold 

greater percentage and Native Americans had a 3.5 fold greater percentage of being in the 
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overweight BMI percentiles than Caucasians (The STOPP-T2D Prevention Study Group, 

2006). 

Fast food consumption has increased in the United States and become a prominent 

component of the diet of children and adolescents; however, the effects of fast food 

consumption on nutrition and health related outcomes have not been fully examined. 

Children and adolescents aged 4-19 years in the United States participated in the 

Continuing Survey of Food Intake by Individuals conducted from 1994 to 1996 and the 

Supplemental Children's Survey conducted in 1998. The participants totaled 6212, and 

associations were studied between fast food consumption and dietary quality. It was 

found that 1720 participants (30.3 % of the total sample) reported consuming fast food on 

a typical day, and children who consumed fast food averaged 187 more calories per day 

than those who did not. This could add an additional six pounds (based on 3500 

kcal/pound and unchanged energy expenditure) of weight gain per year per child 

(Bowman, Gortmaker, Ebbeling, Pereira, & Ludwig, 2004). 

The appeal of fast food consumption has been linked to excess energy intake 

through large portion sizes , high energy density, palatability, large amounts of refined 

starches and added sugars , high fat content, and low fiber content (Ebbeiing et al. , 2004). 

The intake of fast foods , snacks , and high calorie beverages has increased among young 

adults while there has been a marked decrease in the consumption of fruits, vegetables , 

and dairy products (Nielson , Siega-Riz, & Popkin , 2002). Research from Deshmukh

Taskar, Nicklas, Yang, and Berenson (2007) found that intakes of cereals/breads 

(P<0.05), dairy products (P<0.01), fruits/100 % fruit juices (P<0.001) , and vegetables 
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(P<0.001) were higher in participants with > 12 years of education. It was also found that 

European-American women consumed more servings of dairy products, vegetables, and 

fats than African American women (P<0.05, P<0.05, P<0.05). Across parameters of 

socioeconomic, demographic , and lifestyle factors of young adults aged 20-38 years, food 

group consumption varied. 

Fast food consumption has increased in the U.S. parallel to the obesity epidemic 

suggesting that there could be a relationship between the two (Ogden et al., 2002). 

Research conducted by Ebbeling et al. (2004) was done to determine if overweight 

adolescents are more susceptible to the adverse effects of fast food when compared to 

lean adolescents. It was found that adolescents over consumed fast food in both the lean 

and overweight group, although the effect was more pronounced in the overweight group. 

Overweight participants ate significantly more than the lean participants (p=0.02) and 

consumed significantly more total energy on the days when fast food was eaten compared 

to non-fast food meals (p=0.02). Some limitations to this study include the relatively 

small sample size, restricted generalizability, and the reliance of self reporting to assess 

energy intake. But in the study it was found that overweight adolescents were less likely 

to make changes to their diet and lifestyle to compensate for excessive energy intake. 

In a study of dietary fat intake and insulin resistance in black and white children , 

it was found that black, but not white, children with dietary fat intakes above the current 

acceptable macronutrient distribution range (AMDR) guidelines (25-35% total calories) 

had lower insulin sensi6vity and higher acute insulin response to glucose when compared 

to those meeting the AMDR guidelines for fat (Weigensberg et al., 2005). 
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Complications and Other Risks Associated with Type 2 Diabetes 

Although diabetes can contribute to physical comphcations, such as retinopathy, 

nephropathy, and neuropathy, it can also lead to a decreased quality of life (Bowker, 

Pohar, & Johnson, 2006). It is expected that youth with type 2 diabetes will have the 

same diabetes related microvascular and macrovascular complications as adults (Alberti 

et al., 2004). 

Research has shown that the progression of cardiovascular disease begins in 

childhood and adolescence even though it is not usually diagnosed until adulthood. 

(Freedman et al., 2007; Srinivasan, Frontini, et al., 2006; Srinivasan, Myers , et al., 2006). 

Behavioral and biological risk factors were studied in adolescents aged 15-18 years, and 

it was found that approximately 20% of girls and 16% of boys presented with at least one 

biological risk factor. In addition, elevated blood pressure was related to smoking and 

sedentary lifestyle while elevated serum lipids were associated with a high fat and 

cholesterol intake (Guedes, Guedes, Barbosa, de Oliveira, & Stanganelli , 2006). 

Several cancers such as breast, pancreatic , and colorectal have been associated 

with type 2 diabetes suggesting that hyperinsuJinemia combined with insulin resistance 

might promote carcinogenesis (Coughlin, Calle, Teras , Petrelli , & Thun , 2004). 

Research from Cobayashi , Lopes , and Taddei (2005) found that overweight and 

obese adolescents at the final stages of puberty had higher bone mineral density when 

compared to those of normal weight status. Osteogenesis is stimulated with excessive 

weight force that could be represented by increased body fat and muscle tissue in 

overweight and obese individuals. It was demonstrated by Cutrim, Pereira, de Paula, and 

15 



Foss (2007) that uncontrolled blood glucose levels were not associated with bone 

resorption, and the bone mineral density was not altered by type 2 diabetes. However, 

the long term effects of bone health have not been fully studied in this population, and 

more research is needed through adulthood to determine the incidence of osteopenia and 

osteoporosis at an older age. 

Sedentary lifestyle has contributed to the prevalence of overweight, obesity, and 

diabetes among youth in the U.S. As a result, clinical trial s have been conducted 

involving lifestyle and pharmaceutical intervention and have been successful in showing 

that exercise is a contributing factor to preventing or delayin g the onset of diabetes (DPP, 

2002; Tuomilehto et al., 2001). A survey of primary care patients at risk for diabetes 

revealed that low priority, worry about injury, and difficulty finding time to exercise were 

barriers for physical activity (Donahue et al., 2006). More research needs to be done to 

identify other potential barriers as well as factors that motivate and encourage physical 

activity in at-risk populations. After school activities have been identified as a potential 

opportunity for the prevention of obesity in adolescents (Elkins, Cohen, Koralewicz, & 

Taylor, 2004). 

Perception of Risk Factors for Type 2 Diabete 

A study conducted by Eppens et al. (2006) compared the prevalence of risk 

factors and diabetes complications in youth with type l and type 2 diabetes. It was found 

that although youth with type 2 diabetes had a shorter duration since diagnosis and lower 

HgAlc levels , they had significantly higher rates of microalbuminuria and hypertension 
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when compared to youth with type 1 diabetes. This study supports the need for early 

screening and aggressive treatment targeting glycemic control. 

Weight management is needed as BMis increase across all ages and races in the 

United States. In order to combat the overweight/obesity epidemic, the problem must 

first be recognized. A national sample of 98,3 87 women 2:18 years revealed that 

approximately 70% in each race/ethic group wanted to weigh less (72.0% white, 68.3 % 

black, and 69.4% Hispanic) ; however, a notable percentage of whites, blacks, and 

Hispanics indicated that they were at their ideal body weight when they were classified as 

either overweight or obese (White: 7.0%, 2.5%; Black: 20.2%, 6.7%; and Hispanic: 

16.4%, 4.4%). In addition , black women were significantly more likely to be obese 

(32.5 %) when compared to white and Hispanic women (Mack et al., 2004). Similar 

results were seen by Charles , Britt, and Knox (2006) in a study comparing perceptions of 

weight, weight loss attempts , and diabetes status. It was reported that 40% of overweight 

and 12.5% of obese patients did not see themselves as being overweight, 40% had tried to 

lose weight in the previous year, and there was a significant! y hi gher prevalence (14.2%) 

of type 2 diabetes in obese participants. 

Montgomery, Erblich , Di Lorenzo, and Bovbjerg (2003) exhibited how 

family and friends can impact a person 's perceived risk for disease development. Family 

history of breast and colon cancer, heart disease, and diabetes significantly increased 

perceived risk (p<0.001). Although there is no genetic linkage, having a friend 

diagnosed with breast or colon cancer, heart disease, or diabetes also contributed to 

perceived risk in females (p<0.05) but not males. Alcozer (2000) analyzed the 
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perceptions and meanings of type 2 diabetes among Mexican American women and 

found that diabetes was viewed as a confusing, life-threatening illness with complications 

that could shorten life. It is important for health care professionals to integrate and apply 

these perceptions into treatment plans that will support self-management. 

Although treatment varies between type l and type 2 diabetes, there are similar 

perceptions of parent-related conflict and support. In a study conducted by Weinger, 

O'Donnell, and Ritholz (2001) , adolescents reported diabetes-related conflict in the 

following areas: parental worry and intrusive behaviors, parental lack of understanding 

and blaming behaviors, and parental focus on the future versus the adolescent focus on 

the present. Teens identified parental understanding of diabetes demands and parental 

reassurance as being supportive diabetes-related behavior. A study of parents and 

adolescents with type l diabetes identified that parent and adolescent perceptions of 

helpful and non-helpful behavior varied depending on directness and the perceived need 

for assistance (Hanna & Guthrie, 2001) . A study by Mulvaney et al. (2006) examined 

parent perceptions of caring for adolescents with type 2 diabetes and identified five 

recurring domains that influenced self-management: (a) the role of others with diabetes , 

(b) parenting skills, (c) perceived lack of normalcy, (d) environment, and (e) adolescent 

development. 

Treatment of Type 2 Diabetes in Children and Adolescents 

Treatment of type 2 diabetes is multifaceted including lifestyle change, 

pharmaceutical therapy, complication monitoring, and hypertension and hyperlipidemia 

treatment. Currently there are five types of oral glucose lowering agents available for 
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type 2 diabetes treatment of adults in the U.S (McCormick & Quinn, 2002). Since the 

pathophysiology of type 2 DM appears to be similar in both children and adults, it is 

possible that the pharmacologic treatment would have similar effects if used in 

adolescents. However, there are no safety data available for their use in children nor 

have they been approved by the Federal Drug Administration (FDA) for use in this 

population. If treatment goals are not met through nutrition education and exercise, then 

pharmacologic therapy may be indicated (American Diabetes Association , 2000). 

Available pharmaceutical agents include: 

l. Biguanides decrease hepatic glucose and enhance muscle and hepatic insulin 

sensitivity. 

2. Sulfonylureas promote insulin secretion. 

3. Meglitinide encourages short term glucose stimulated insulin secretion. 

4. Glucosidase inhibitors decrease the rate of carbohydrate hydrolysis and slow 

carbohydrate absorption. 

5. Thiazolidenediones improve peripheral insulin sensitivity although they should 

not be recommended in children because it has been associated with fatal hepatic 

failure. 

Metformin is classified as a biguanide and acts to decrease hepatic glucose output 

and increase/improve muscle and hepatic insulin sensitivity (McCormick & Quinn , 

2002). Freemark and Bursey (2001) studied the effects of metformin on body mass index 

(BMI) and glucose tolerance in obese adults with fasting hyperinsulinemia and a family 

history of type 2 diabetes in a double-blind, placebo trial. Pa11icipants included both 
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black and white adolescents aged 12 to 19 years meeting the following criteria: (a) a 

fasting insulin level exceeding 15µU/mL; and (b) at least one first or second degree 

relative with type 2 diabetes. Metformin caused a decline in BMI of study participants as 

well as a reduction in fasting blood glucose and fasting insulin levels. However, there 

were no significant changes in hemoglobin Ale or serum lipids between the metformin 

and placebo group. From this study, it was suggested that early detection and therapy in 

obese adolescents with a family history of type 2 diabetes, could interfere with weight 

gain and insulin resistance. Metformin along with dietary exercise was recommended for 

future research and was later conducted by The Diabetes Prevention Program Research 

Group (DPP) . 

Some risk factors for diabetes such as elevated plasma glucose concentrations (in 

fasting state and after an oral glucose tolerance test) , overweight, and physical inactivity 

are potentially reversible. The Diabetes Prevention Program Research Group (2002) 

hypothesized that a life-style intervention program modifying these risk factors or the 

administration of metforrnin would prevent or delay the development of diabetes. A total 

of 3234 non-diabetic persons with elevated post-load and fasting plasma glucose levels 

were randomly assigned to the placebo, metformin , or lifestyle modification group. After 

an average of a 2.8 year follow-up , the incidence of diabetes in the placebo, metformin, 

and lifestyle group was 11.0, 7 .8, and 4.8 cases per 100 person-years , respectively. 

Lifestyle intervention reduced the incidence of diabetes by 58% and metformin by 31 %. 

Results from this trial indicate that lifestyle intervention was more effective than 

metformin, but both reduced the incidence of diabetes in persons at risk. Although this 
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study was conducted in adults, it is possible that similar results could be seen in children 

and adolescents. 

Similar results were seen in the Finnish Diabetes Prevention Study which also 

found a 58% reduction in the incidence of diabetes among individuals at high risk who 

were receiving the lifestyle intervention. An additive benefit in the study was also 

observed for five changes: fiber consumption, fruit and vegetable consumption, reduced 

dietary fat, exercise, and weight loss (Tuomilehto et al., 2001). 

Factors Impacting Management of Type 2 Diabetes 

It has been reported that the poor and medically underserved are at a greater risk 

of developing diabetes and diabetes related complications than others in the United States 

(Martin et al. , 2007). Research was done by Saaddine et al. (2002) to evaluate the effects 

of age, sex , race/ethnicity, socioeconomic status , parental history of diabetes , overweight, 

and serum glucose on HgAlc levels. Data from NHANES III were used for 7,968 

participants aged 5-24 years who had not been treated for diabetes. After adjustment for 

cofounders, non-Hispanic blacks (5.15 %, 95% CI ±0.04) and Mexican-Americans 

(5.01 %, 95 % CI ±0.04) had statistically significantly higher HgAlc values than those for 

non-Hispanic whites (4.93 %, 95 % CI ±0.04). 

In 2004, the Diabetes Prevention and Control Program (DPCP) involvement with 

the Health Disparities Collaborative (HDC) was evaluated on the aspects of diabetes care 

at Federally Qualified Health Centers (FQHCs). DPCP coordinators were given an 

electronic survey and asked their perceptions about the Collaborative activities. There 

were 48 of 59 DPCP respondents to the questionnaire. The perception of DPCP 
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contributions to the FQHC included training, technical assistance with clinical care and 

patient education, financial resources, linkages to other diabetes partners, educational 

materials, and improved linkages with community resources (Martin et al., 2007). 

In 2002, the National Institute of Diabetes and Digestive and Kidney Diseases 

funded a collaborative project to conduct a primary prevenbon trial with children and 

adolescents with type 2 diabetes. The Studies to Treat or Prevent Pediatric Type 2 

Diabetes (STOPP-T2D) developed a multi-component intervention trial focused on 

middle school aged children. Four middles schools with at least 50% minority students 

were recruited. The results of the study showed that both glucose and insulin increased 

as BMI percentiles increased; 36.5% of students in the BMI category <85 th percentile had 

a fasting blood glucose of 2::100 mg/di, and 47% in the 2::95 th BMI percentile had a fasting 

blood glucose level of 2::100 mg/di. Native Americans and Hispanics had the highest 

fasting blood glucose levels while African Americans had the lowest. Hispanics also had 

a significantly higher fasting glucose level than African American adolescents although 

they had similar BMis. Of the participating students in this study, 49% had a BMI 2::85 th 

percentile for sex and age, 19.8% were at risk for overweight (BMI ~85 th and <95 th 

percentile) , and 29.2% were overweight as indicated by a BMI2::95 th percentile. Similar 

data were found in research done by Elkins et al. (2004) showing 44.4% of boys and 

50.4% of girls in low-income inner-city public schools had a BMI ~85 th percentile. 

Three risk factors for diabetes were identified from the results of this study: (a) BMI 2:: 

85 th percentile, (b) fasting glucose 2:: 100 mg/di , and (c) fasting insulin ~30 µU/ml. 
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Although there was a low prevalence of both impaired glucose tolerance (IGT) 

and diabetes, almost 15% of participants were found to have all three risk factors for 

diabetes suggesting the need for strategies and programs to reduce the prevalence of 

diabetes risk factors. Alberti et al. (2004) met to review the epidemiology, 

pathophysiology, management, and implications associated with the increase in 

prevalence of type 2 diabetes among youth and to suggest ways to prevent a further rise. 

The Diabetes Prevention Program (DPP) and Tuomilehto et al . (2001) 

demonstrated that diabetes can be prevented through a combination of lifestyle 

modification and pharmaceutical treatment. Research should address the promotion of 

successful prevention methods for type 2 diabetes as well as evaluate how diabetes is 

understood and communicated to enhance the benefits of intervention (Fisher et al., 

2002). 

Some efforts to increase awareness of type 2 diabetes and create prevention 

programs have been made; however, they have been primarily focused on adults. Since 

the prevalence of children and adolescents with type 2 diabetes is increasing, the need has 

developed for youth-focused prevention programs. In addition, culturally appropriate 

tools and approaches will be necessary to negotiate therapeutic interventions. From 

Mulvaney et al. (2006) it was determined that interventions to improve adolescent 

diabetes self-management should address multiple influences including family members , 

medical and school professionals , as well as peers. A pilot program initiated by Saksvig 

et al. (2005) revealed that a culturally appropriate school-based diabetes prevention 
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program could significantly improve dietary intention, preference, knowledge, and self

efficacy if implemented as part of the curriculum. 

Social differences play a role in health-related behavior, choices, and habits 

(Lindbladh & Lyttkens, 2002). High family burden of illness, poverty, isolation, and 

substance abuse have been seen among lower socioeconomic groups and can lead to 

difficulties in type 2 diabetes treatment (Alberti et al., 2004). Patients with an immigrant 

background have been identified as a vulnerable group with different needs to achieving 

good metabolic control (Povlsen et al., 2005). The initial phase of a community based 

dietary and physical activity intervention for African American women with type 2 

diabetes showed support for the importance of self-efficacy, social support, and perceived 

quality of life relative to self-care practices (Skelly et al., 2000). Regular telephone 

contact by a diabetes nurse educator was found not to initiate immediate improvements in 

adolescents with poor metabolic control , contrary to adult study results (Lawson , Cohen , 

Richardson , Orrbine, & Pham, 2005). However, this interview was conducted in 

adolescents with poorly controJled type l diabetes , so the results may not be applicable to 

adolescents with type 2 diabetes. A survey of physicians and nurses revealed that 

barriers to successful treatment included: prevalence of high risk lifestyle in other family 

members (98 % ), lack of immediate risk to life reducing patient motivation (89% ), lack of 

guidelines regarding optimal treatment (73 % ), prevalence of behavior and/or psychiatric 

disorders (71 % ), and cultural/language barriers (65 %) (Pinhas-Hamiel & Zeitler, 2003). 

Some of these barriers have been identified by adolescents and their parents , although 

there is still a need for agreement between patients and primary care providers. 
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Multidisciplinary teams consisting of a general practitioner and at least one other care 

provider (e.g. dietitian, diabetes educator, podiatrist, endocrinologist, ophthalmologist, or 

optometrist) showed improvements in metabolic control and cardiovascular risk factors in 

patients with type 2 diabetes (Zwar et al., 2007). 

The progressive rise in overweight/obesity as well as type 2 diabetes among 

children and adolescents represents a challenging new area for research . Culturally 

appropriate assessments and treatment options will need to be created before a decline is 

seen in prevalence. Further investigation into the knowledge, perceptions, and 

awareness of type 2 diabetes risks in families of adolescents needs to be completed. 
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CHAPTER III 

METHODS 

Data used for this study were collected by the Children's Nutrition Research 

Center (CNRC), Houston, TX. The Baylor College of Medicine Institutional Review 

Board (IRB) approved the original study. IRB exemption forms will be submitted to the 

Texas Woman's University IRB and approved (see Appendix A). 

Participants 

The data for the study are from participants from a larger study on children and 

parents who are at risk for developing type 2 diabetes. This research was conducted by 

the Children 's Nutrition Research Center (CNRC) at 4-6 Houston area high sc hools. 

Ninth grade and tenth grade students with type 2 diabetes risk factors and their parents 

were invited to participate in confidential interviews during the Fall 2001 and Spring 

2002 semesters. Each participant met the following criteria: (a) 9th-10th grade students 

and their parents; (b) Type 2 diabetes risk factors in the family (per parent report of 

family history of DM); (c) English-or Spani sh-speaking; and (d) able to answer the 

questionnaires. Exclusionary criteria included: (a) 9th-li11 grade students and parents 

without type 2 diabetes risk factors , and (b) those not able to speak English or Spani sh. 

A total of 39 parents and 31 students participated, with 21 matching parents and children. 
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Data Collection 

Participants answered interview questions. The same interview guide was used 

for both parents and students to identify family concerns, beliefs, and risks for type 2 

diabetes, as well as the personal and environmental influences on dietary and physical 

activity behaviors (see Appendix B). Parents completed a demographic form identifying 

age and ethnicity. 

Trained employees of the CNRC conducted the interviews with the adolescents 

during lunch time at the high schools, and parents were interviewed via telephone at 

night. A Spanish-speaking research dietitian conducted the interviews with Spanish

speaking students and parents. A $10 incentive was given to parent participants , and a 

$20 incentive was given to student participants. 

The answers to the questions on knowledge of diabetes , diabetes risk factors, and 

ways to prevent diabetes were coded for each parent and child interview and separately 

for each parent interview. There were six focus areas from the questionnaire which 

included: Knowledge about diabetes and perceived susceptibility to type 2 DM, perceived 

severity of type 2 DM, outcome expectations including perceived benefits of actions to 

decrease risk and perceived cost of decreasing risk, personal environmental factors 

influencing preferences for fast food , sweetened beverages , and snack foods, personal 

environmental factors influencing preferences for physical activity after school and on 

weekends, and prevention messages. For each question , answers were recorded and a 

data base was created with the responses . Scales were formed for each variable and a 

total score was recorded for each focus area of the questionnaire. Scores for questions 
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concerning causes of diabetes were based on the total sum of the correct answers. 

Similar responses for other questions were summed and coded into themes. 

Hypotheses 1, 2, and 3 were tested using single-factor ANOV A or chi-square and 

the significance level was set at p<0.05. The data were analyzed using SPSS software 

version 15 for Windows. 
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CHAPTER IV 

RESULTS 

Children participating in the study were in the ninth and tenth grade. The sample 

was composed of 39 parents and 21 children. There were 2 (5.1 %) male parents, and 37 

(94.9%) female parents. Of the children, 15 (71.4%) were female and 6 (28 .6%) were 

male. The ethnicities of participants are as follows for the parent sample: 19 ( 48.7%) 

African American and 20 (51.3 %) Hispanic. The ethnicities of the children were 12 

(57 .1 % ) African American and 9 ( 42.9% ) Hispanic (See Table 1). 

Correct answers for knowledge of diabetes included high blood sugar and lack of 

insulin production/sensitivity. Of the 39 parents , 22 (56.4%) answered correctly for high 

blood sugar, and 7 (17.9%) answered correctly for lack of insulin . Of the 22 children , 11 

(52.4%) answered high blood sugar and O (0%) were able to identify Jack of in sulin 

correctly (See Table 2). The chi-square test did not show a stati stically significant 

difference in knowledge of DM between parents and children. Therefore , based on the 

results , hypothesis la fails to be rejected. 
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Table l 

Description of the Participants 

Parents (n=39) 
Frequency Percent 

Ethnicity 

African American 19 48.7% 

Hispanic 20 51.3% 

Total 39 100.0% 

Gender 

Male 2 5.1 % 

Female 37 94.9% 

Total 39 100.0% 

Children (n=2 l) 
Frequency Percent 

Ethnicity 

African American 12 57.1 % 

Hispanic 9 42.9% 

Total 21 100.0% 

Gender 

Male 6 28.6% 

Female 15 71.4% 

Total 21 100.0% 
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Table 2 

Differences in Knowledge of DM Between Parents and Children 

Parent 

High BS 

No insulin 

Child 

High BS 

No insulin 

Correct 

22 

7 

Correct 

11 

0 

Incorrect 

17 

32 

Incorrect 

10 

21 

% Correct 

56.4% 

17.9% 

% Correct 

52.4% 

0.0% 

Note: BS=blood sugar. Reflects number of correct and incorrect responses. 

The scaled scores were derived by summing parental responses under each scale 

(yes/no; 1/0). The mean values reflect the average of the yes and no responses. Using 

ANOVA, no significant difference was found in the knowledge of DM between African 

Americans and Hispanics (See Table 3). Therefore, hypothesis 1 b also fails to be 

rejected. 
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Table 3 

Differences in Knowledge of DM Between African Americans and Hispanics 

Scale Score 

African American 

Hispanic 

Total 

N 

19 

20 

39 

Mean 

0.7368 

0.7500 

0.7436 

*Chi-square not significant between parent/child 

Standard Deviation 

0.65338 

0.7864 

0.71517 

** Scale formed by summing parental responses for each item. Used ANOV A 

to compare scale score between African American and Hispanic parents. No 

significant difference was found. 

Con-ect answers for the causes/contributing risk factors of diabetes included 

family history, overweight, age, and female gender. Although 29 (74.4%) of the parents 

were able to correctly identify family history as a cause of diabetes, only 5 (23.8 %) 

children responded correctly. Only 10 (26.3 %) parents and 2 (9.5 %) children identified 

overweight as a factor; and only 2 (5.3 %) parents and O (0%) children identified age as a 

risk factor for DM. No parents and/or children identified female gender as being a cause 

or contributing factor of diabetes (See Table 4). The chi-square test did not show a 

statistically significant difference in the knowledge of risk factors for DM between 

parents and children. These results indicate that the hypothesis 2a fails to be rejected. As 

described above, scaled scores were formed for each ethnicity for the parental responses 

to diabetes risk factors. Using ANOV A, there was no significant difference in 
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knowledge of risk factors/causes of diabetes between African American and Hispanic 

parents (See Table 5). Hypothesis 2b fails to be rejected. 

Table 4 

Causes/Risk Factors of DM 

Parent 
Correct Incorrect % Correct 

Family history 29 10 74.4% 

Overweight 10 28 26.3 % 

Age 2 38 5.3% 

Female 0 39 0.0% 

Child 
Correct Incorrect % CotTect 

Family history 5 16 23.8% 

Overweight 2 19 9.5 % 

Age 0 21 0.0% 

Female 0 21 0.0% 

Note: Reflects number of correct and incorrect responses. 
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Table 5 

Difference in Causes/Risk Factors for DM Between African Americans and Hispanics 

Scale Score 

African American 

Hispanic 

Total 

N 

19 

20 

39 

Mean 

1.1053 

1.0000 

1.0513 

*Chi-square not significant between parent/child 

Standard Deviation 

0.65784 

0.79472 

0.72361 

** Scale formed by summing parental responses for each item. Used ANOV A 

to compare scale score between African American and Hispanic parents. No significant 

difference was found. 

Self prevention practices for diabetes were identified as losing weight , eating 

healthy, and being active. Only 3 (7.7 %) parents and l (4 .8%) child correctly answered 

lose weight. However, 28 (71.8 %) parents and 13 (61.9%) children answered eat healthy , 

and 19 (48.7%) parents and 9 (42.9%) children answered be active (See Table 6). The 

chi-square test did not show a statistically significant difference in prevention practices 

for DM between parents and children (See Table 7). These results indicate that 

hypothesis 3a fails to be rejected. When parents were asked how their children could 

prevent diabetes , only 3 (7.7%) correctly answered weight management. However, 33 

(84.6%) of the parents correctly identified eating healthy and being active as a prevention 

strategy (See Table 8). Using ANOV A, there was no significant difference in self 

prevention practices or parent responses to prevention practices for their children for 
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diabetes between African American and Hispanic parents (See Table 9). Hypothesis 3b 

fails to be rejected. 

Table 6 

Prevention Practices-Parent for Sel(and Child for Self 

Parent 
Correct Incorrect % Correct 

Lose weight 3 36 7.7% 

Eat healthy 28 11 71.8% 

Be active 19 20 48.7% 

Child 
Correct Incorrect % Correct 

Lose weight l 20 4.8% 

Eat healthy 13 8 61.9% 

Be active 9 12 42.9% 

Note: Reflects number of correct and incorrect responses. 
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Table 7 

Difference in Prevention ofDM Between African Americans and Hispanics 

Scale Score 

African American 

Hispanic 

Total 

N 

19 

20 

39 

Mean 

1.2632 

l.3000 

l.2821 

*Chi-square not significant between parent/child 

Standard Deviation 

0.93346 

0.97872 

0.94448 

** Scale formed by summing parental responses for each item. Used ANOV A 

to compare scale score between African American and Hi spanic parents. No 

significant difference was found. 

Table 8 

Parent Responses to Prevention Practices for Their Children 

Parent 
Correct IncoITect % Correct 

Wt management 3 36 7.7% 

Eat healthy 33 6 84.6% 

Be active 33 6 84.6% 

Note: Reflects number of con-ect and incorrect responses . 
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Table 9 

Difference in Parent Responses for Children Prevention of DM Between African 
Americans and Hispanics 

Scale Score 
N Mean Standard Deviation 

African American 19 1.8947 0.45883 

Hispanic 20 1.6500 0.81273 

Total 39 1.7692 0.66734 

ANOVA 
Mean Square Sig. 

Between groups 0.584 0. 258 

Within groups 0.442 0.258 

** Scale formed by summing parental responses for each item. 

Used ANOV A to compare scale score between African American and 

Hispanic parents. No significant difference was found . 
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CHAPTER V 

DISCUSSION 

Although no statistically significant differences were found in the knowledge of 

diabetes , related risk factors for developing the disease, and prevention practices between 

parents and children with DM risk factors or between African Americans and Hispanics, 

the results indicate a lack of knowledge about type 2 diabetes in African American and 

Hispanic families. The demographics of this study represent a minority sample with 

increased risk. Family history of type 2 diabetes has been found to be strongly associated 

with the development of the disease (American Diabetes Association , 2000). 

All pa11icipants in this study had a family history of type 2 diabetes . An 

investigative study of NHANES III (1988-1994) by Ha1Tis et al. (1998) found that 

although there were similar rates of diabetes for both men and women , rates for non

Hispanic blacks and Mexican Americans were 1.6 and 1.9 times higher than the rates for 

non-Hispanic whites. Even though the participants were aware of diabetes and had 

family members with the disease, only about half (56.4% of parents , 52.4% of children) 

identified diabetes as being related to elevated blood sugar levels. Even fewer (17 .9% of 

parents, and 0% of children) were able to correctly identify insulin as being a factor. The 

Bogalusa Heart Study (1973-1994) noted racial differences in insulin sensitivity in 

childhood. Aftican Americans again showed higher insulin responses compared to 
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white children after adjustment for weight, age, ponderal index, and pubertal stage (Svec 

et al., 1992). 

When parents and children were asked the causes/risk factors involved with type 

2 diabetes, about three-fourths (74.4%) of parents identified family history, while less 

than one-fourth (23.8%) of adolescents were identified family history. It is already 

known that insulin secretion and sensitivity is adversely affected by overweight and 

obesity, and it is possibly the most important preventable risk factor for type 2 diabetes 

development (Costacou & Mayer-Davis, 2003). Being overweight was only identified by 

26.3% parents and 9.5 % children in this study. From NHANES III (1988-1994) to 

NHANES 1999-2000, the increase in prevalence of overweight adolescents was much 

higher in non-Hispanic blacks and Mexican Americans (Cossrow & Falkner, 2004). 

Therefore, with the higher rates of both type 2 diabetes and obesity among African 

American and Hispanic families, prevention efforts for persons with a family hi story of 

type 2 diabetes should be addressed by primary care physicians. This is particularl y 

pertinent for family members , both children and adults, who are over healthy body 

weights. The finding that age was even less widely known as a risk factor is also 

important for prevention efforts. Monitoring weights at medical visits should be 

accompanied by appropriate weight management counseling, if weight increases are 

observed. 

Over half of parents and children (71.8% and 61.9% respectively) identified 

eating healthy as a self prevention practice for diabetes. Being active was also identified 

by both parents and children in about half of the sample ( 48.7% and 42.9% ). The 
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Diabetes Prevention Program (DPP) and Tuomilehto et al. (2001) demonstrated that 

diabetes can be prevented through a combination of lifestyle modification and 

pharmaceutical treatment. Promotion of healthy eating should be provided at all venues 

like schools and workplaces. Health professionals should also be providing dietary 

guidance at all encounters. 

Losing weight was mentioned by only 7.7 % of parents and 4.8 % of children as a 

potential cause or risk factor of DM. According to Cossrow and Falkner (2004 ), there 

has been a disproportionate ri se in obesity prevalence for both African-Americans and 

Hispanic/Mexican Americans. The results were simil ar to the above when parents were 

asked how their children could prevent diabetes , 84.6% identified eating healthy, 84.6% 

identified being active, while only 7.7 % identified weight management. While weight 

management is very important in the prevention and treatment of obesity, current efforts 

at weight loss have not been very successful. A survey of primary care patients at ri sk for 

diabetes revealed that low priority, worry about injury, and difficulty finding time to 

exercise were barriers for physical activity (Donahue et al., 2006). A national sample of 

women over the age ofl8 years revealed that approximately 70% in each race/ethic group 

wanted to weigh less ~ however, a notable percentage of whites, blacks, and Hispanics 

indicated that they were at their ideal body weight when they were classified as either 

overweight or obese. In addition, black women were significantly more likely to be 

obese when compared to white and Hispanic women (Mack et al., 2004 ). Similar results 

were seen by Charles et al. (2006) in a study comparing perceptions of weight, weight 

loss attempts, and diabetes status. It was reported that 40% of overweight and 12.5 % of 
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obese patients did not see themselves as being overweight, 40% had tried to lose weight 

in the previous year, and there was a significantly higher prevalence of type 2 diabetes in 

obese participants. Pan et al. (1997) found that after a 6-year follow up, there was no 

significant difference between treatment and control groups for daily caloric intake and 

composition. A review of weight loss trials conducted by Franz et al. (2007) revealed 

that very low energy diets resulted in weight loss followed by weight regain. Just 

providing advice or exercise alone also did not result in successful weight loss. 

Limitations 

The sample used for this project was small (39 parents and 21 children) which 

may limit its generalizability to the entire population of adolescents with family risk of 

type 2 diabetes mellitus. In addition, this study was specific to only one region of the 

United States which also reduces generalizability. Duplication in other regions with 

larger samples is warranted. 
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CHAPTER VI 

CONCLUSIONS AND IMPLICATIONS FOR FUTURE RESEARCH 

The most important implication of this study is that more targeted education and 

intervention needs to be focused on minority populations at risk for type 2 diabetes. 

Some efforts to increase awareness of type 2 diabetes and create prevention programs 

have been made; however, they have been primari Iy focused on adults. The reach of 

these programs to the populations at 1isk should be investigated. Health care 

professionals should try to increase awareness of and promote necessary behavior 

changes needed to reduce type 2 risk factors, particularly among adults and children with 

family risk. This is important because the prevalence of both obesity and type 2 diabetes 

among children and adolescents is increasing. In addition, culturally appropriate tools 

and approaches will be necessary to negotiate therapeutic interventions. Interventions to 

improve adolescent diabetes self-management should address multiple influences 

including family members, medical and school professionals, as well as peers (Mulvaney 

et al., 2006). A pilot program revealed that a culturally appropriate school-based diabetes 

prevention program could significantly improve dietary intention , preference, knowledge, 

and self-efficacy if implemented as part of the curriculum (Saksvig et al., 2005). 

Research should address the promotion of successful prevention methods for type 

2 diabetes as well as evaluate how diabetes risk and prevention efforts are understood in 

communities (Fisher et al., 2002). Such prevention effort are a challenging new area for 
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research. Further investigation into the knowledge, perceptions, and awareness of type 2 

diabetes risks in families with type 2 diabetes risk are warranted. 
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TDH-T2DM Prevention 
Parent and Student Interview Questions 

Focus #1: Knowledge about Diabetes. Perceived Susceptibility to T2DM 

1. What does the word diabetes mean to you? 
Probe: What does the word "sugar" (diabetes) ,nean to you? 

If pa11icipant does not know what diabetes means, skip to Ql 8 

2. Who is likely to get diabetes? 
Why are __ (fill in blank with participant's response) likely to get diabetes? 

3. What makes a person likely to get diabetes? What things influence whether a 
person will get diabetes? 

Probe: What about family history of diabetes? How does havin g a family history of 
diabetes influence whether a person gets diabetes? 

Probe: What about diet ? How does diet influence whether a person will 
get diabetes? 

Probe: What about physical inactivity? How does lack of physical activity 
influence whether a person gets diabetes? 
Probe: What about being overweight? How does being overweight 
influence whether a person gets diabetes? 

4. How likely is it that you will get diabetes soon? 
Why? 

5. How likely is it that you will get diabetes in the future ? 
Why? 

6. How likely is it that your son/daughter will get diabetes soon? 
Why? 

7. How likely is it that your son/daughter will get diabetes in the future ? 
Why? 

Focus #2: Perceived Severity (Seriousness ) of T2DM 
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8. Has anyone in your family been told by a doctor that they have diabetes? 

If no, skip to Ql4 

If yes , ask Q9 

9. Who in your family has/had diabetes? [Probe for relationship to pa1ticipant and 
not actual name] 

10. Does knowing that your relative(s) has/have/had diabetes influence how likely it 
is for you to get diabetes? (perc'd susceptibility) 
Why or why not? 

11. Does knowing that your re]ati ve(s) has/have/had diabetes influence what you do 
to keep yourself healthy? 
How? 

Probe: Does it influence how often you visit a physician? 
Probe: Does it influence what types of foods that you eat? 
Probe: Does it influence the amount of physical activity you do? 
Probe: Does it influence how you 1nonitor your weight? 

12. Does knowing that your relati ve(s) has/have/had diabetes influence what you do 
to keep your family (son/daughter) healthy? 
How? 

Probe: Does it influence how often you take your son/daughter to visit a 
physician? 

Probe: Does it influence what types of foods you prepare for your family? 
Probe: Does it influence how you ,nonitor your child's weight? 
Probe: Does it influence how you talk to your son/daughter about eating 
healthy? Being physically active? 

13. What problems or conditions have your family member(s) faced in having 
diabetes? 

Probe: What about problems controlling their blood sugar? 
Probe: What about problems with vision? 
Probe: What about problems with circulation? (wounds that don't heal, 
amputations) 
Probe: What about the cost and time needed for physician visits? What 
about the costs 

diabetic medications and supplies? 

Probe: What about loss of wages? 
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Probe: What about taking medications? What about insulin injections? 

14. How serious a problem is diabetes to you now? 
Why? 

Probe: How might having diabetes change your life? 

15. How serious a problem would diabetes be for you in the future? 
Why? 

Probe: How might having diabetes change your life? 

16. How serious a problem is diabetes to your son/daughter now? 
Why? 

Probe: How might having diabetes change your son' sf daughter's l(fe? 

17. How serious a problem would diabetes be for your son/daughter in the future? 
Why? 

Probe: How might having diabetes change your son 'sf daughter's life ? 

Focus #3: Outcome Expectations: Perceived Benefits of specified action to make it less 
likely to get diabetes. Perceived costs of not taking specified action to make it less likely 
to get diabetes. 

18. What specific things can you do to make it less likely to get diabetes? 
[ List specific factors stated by participant in table below} 

• If no responses , go to probes 

For each specific item stated by participant ask, 

a) PRO. What good things wil l happen to you from doing ______ (fill 
in blank with each factor stated by participant)? 

b) PRO. What bad things might happen to you from doing ______ (fill 
in blank with each factor stated by participant)? 

c) CON. What good things will happen to you from choosing OT to 
_______ (fil l in blank with each factor stated by participant)? 

d) CON. What bad things might happen to you from choo ing OT 
to _____ (fill in blank with each factor stated by participant)? 
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Probe: If I told you that eating at least 5 servings of FJV every day would make it 
less likely to get diabetes ... ? 

a) PRO. . .. what good things will happen to you from choosing to eat at least 5 
servings FJV every day? 

b) PRO. . .. what bad things might happen to you from choosing to eat at least 5 
servings FJV every day? 

c) CON .... what good things will happen to you from choosing NOT to eat at 
least 5 servings FJV every day? 

d) CON .... what bad things might happen to you from choosing NOT to eat at 
least 5 servings FJV every day? 

Probe: If I told you that drinking less sweetened beverages like soda, soda pop, 
fruit punch, sports drinks, flavored teas, or Kool-Aid would make it less likely to 
get diabetes .. . 

a) PRO . .. . what good things will happen to you from choosing to drink less 
sweetened beverages like soda, fruit punch , flavored teas or Kool-Aid? 

b) PRO . ... what bad things might happen to you from choosing to drink less 
sweetened beverages like soda, fruit punch, flavored teas , or Kool-Aid? 

c) CON .... what good things will happen to you from choosi ng NOT to drink 
less sweetened beverages like soda, fruit punch, flavored teas , or Kool-Aid? 

d) CON .... what bad things might happen to you from choosing NOT to drink 
less sweetened beverages like soda, fruit punch , flavored teas , or Kool-Aid? 

Probe: If I told you that being physically active for at least 30 minutes per day on 
most days of the week would make it less likely to get di abetes . .. 
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a) PRO. . .. what good things will happen to you from choosing to be physically 
active for at least 30 minutes on most days of the week? 

b) PRO .... what bad things might happen to you from choosing to being 
physically active for at least 30 minutes per day on most days of the week? 

c) CON . ... what good things will happen to you from choosing NOT to being 
physically active for at least 30 minutes per day on most days of the week? 

d) CON .... what bad things might happen to you from choosing NOT to being 
physically active for at least 30 minutes per day on most days of the week? 

19. What specific things can you do to make it less likely for your son/daughter to get 
diabetes? 
[List specific factors stated by participant in table below J 

For each item stated by the participant ask 

a) PRO. What good things will happen to you from doing ______ (fill 
in blank with each factor stated by participant)? 

b) PRO. What bad things might happen to you from doing ______ (fill 
in blank with each factor stated by participant)? 

e) CON. What good things will happen to you from choo ing NOT to 
_______ (fill in blank with each factor stated by participant)? 

f) CON. What bad things might happen to you from choo ing NOT 
to _____ (fill in blank with each factor stated by participant)? 

Focus #4: Personal and environmental factors influencing preferences for fast foods , 
sweetened beverages, and snack foods 

Now I would like you ask you about the foods your son/daughter eats. 

20. What are your son's/daughter 's favorite foods? 
Why do you thinks/he likes these foods? 
Is there anything about your ethnic heritage that influences what your 

son/daughter usually eats? 
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21. What foods would you prefer your son/daughter to eat less of? Why? 
[Looking for responses hke soft drinks or other sweetened beverages, snacks like 
chips and cookies, and fast foods] 

Probe: What do you say when your son/daughter eats these foods and/or drinks 
these beverages? 
Probe: What do you do to encourage your son daughter to eat fewer snack 
foods ?What do you do to encourage your son/daughter to drink fewer sweetened 
beverages? 
Probe: Why would you want to help your son/daughter cut down on the amount 

of these food? 

22. What foods would you prefer your son/daughter to eat more of? Why? 
[Looking for responses such as fruit, vegetables] 
Probe: What do you do to encourage your son/daughter to eat more vegetables? 
Probe: What do you do to encourage your son/daughter to eat more fruit? 
Probe: Why would you want to help your son/daughter eat more V? 
Probe: Why would you want your son/daughter to eat nwre F? 

23. What influences the types of foods your son/daughter usually eats at sc hool ? 
Probe: What influence do you think your son's/daughter 's friends have on 
what s/he usually eats at school? 
Probe: What about the foods served on the snack bar? In the vending 
machines? 

24. Is there anything specific about the foods served at your son ' sf daughter's school 
that influences what your son/daughter eats at school ? 
Probe: What about the items served on the snack bar? How often does your 
son/daughter eat food from the school snack bar. 
Probe: What about the food items in the vending machines ? How often does your 
son/daughter eat food from the school snack bar. 

25. Does your son/daughter talk to you about the foods s/he eats at school? 
!i.J!g_, What does s/he say? 
If no, go to Q26 

26. Do you say anything to your son/daughter about eating foods from the school 
snack bar or/vending machine instead of the main lunch line or the lunch thats/he 
brings from home? 
!f.J!g_, Probe: What do you say? 

Probe: Why would you want to help your son/daughter cut down on the 
amount of foods 
Eaten from the snack bar and/or vending machines ? 
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If no, go to Q27 

27. How often does your son/daughter eat out at fast food restaurants? 
Probe: What do you say when your son/daughter eats fast foods ? 
Probe: Why would you want to help your son/daughter cut down on the amount 
of fast food eaten? 
Probe: What could be done to encourage your son/daughter to choose healthier 
menu items when eating out? 

Focus #5: Personal and environmental factors influencing preferences for physical 
activity after school with peers and on the weekends? 

28. What types of physical activities does your son/daughter like to participate in at 
school? [list activities] 
Why do you thinks/he likes to participate in these physical activities? 
Probe: What influences do you think your son 'sf daughter's friends have? 

29. When is your son/daughter more likely to participate in physical activity? 
Probe: After school? School sports? 
Probe: In the evenings? 
Probe: Withfriends? 
Probe: Weekends ? 

30. Why would you want your son/daughter to be more physically active? 

31. What do you do to encourage your son/daughter to be more physically active? 

Focus #6: Prevention messages 

32. What type of information would be most useful to you in making it less likely for 
you to get diabetes? 

33. What type of info1mation would be most useful to you in making it less likely for 
your son/daughter to get diabetes ? 

34. What problems have you faced in getting helpful information about making it less 
likely for your son/daughter to get diabetes? 

35. How would you prefer to get information about decreasing your chances for 
getting diabetes? 
Probe: Newsletter and/or videotapes sent home through the mail ? 
Probe: Newsletter and/or videotapes sent home with your child from school? 

36. What messages would you like to know to make it less likely that you will get 
diabetes? 
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37. What messages do you think your son/daughter would like to know about making 
it less likely for him/her to get diabetes? 
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