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ABSTRACT 

HAFZA R. DADABHOY 

THE IMPACT OF SWITCHING TO LOWER FAT MILK AS A SIMPLE DIETARY 
MODIFICATION IN ADOLESCENTS 

AUGUST 2010 

Due to the alarming increase in obesity and type 2 diabetes among adolescents, 

prevention strategies are needed. This study investigated whether substituting 1 % or skim 

milk for whole or 2% milk can lead to savings in energy and consumption of energy from 

fat. Adolescents with type 2 diabetes (n=75) completed three 24-hour dietary recalls. 

Consumption of total for energy and percentage of energy from fat from milk were 

obtained. Variable grams of fat for 1 %, and for skim milk were created and data were 

reanalyzed for total energy and percentage of energy from fat with these new values. 

With the switch to lower fat milk, there was a significant (p<.001) decrease in calories 

and percent of calories from fat, and more participants met the <35% of kcals from fat 

dietary guideline for Americans. 
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CHAPTER I 

INTRODUCTION 

Obesity is a condition in which excess fat is localized or generalized. It has a 

direct link to many chronic diseases and mortality among adults (Akhtar-Danesh, 

Dehghan, & Merchant, 2005). Furthermore, overweight/obesity is now considered to be 

the most important nutritional problem faced by children and adolescents in the United 

States (Bandini et al. , 2004). The increase in its prevalence is directly responsible for the 

prevalence of type 2 diabetes. Those with a higher Body Mass Index (BMI) are more 

likely to be at risk for developing type 2 diabetes than those who are normal weight 

(Bloomgarden, 2004 ). Emerging research is showing that type 2 diabetes is becoming 

more prevalent in children and adolescents in alarming rates. A strong correlation is seen 

between childhood obesity and the development of insulin resistance in early adulthood 

(Bloomgarden, 2004). Strategies for prevention of this epidemic are urgently needed so 

that our youth can be safe from chronic health problems. 

The typical diet in the United States is high in fat and cholesterol. Therefore, 

recommendations to reduce the intake of total dietary fat to <35% of total energy, while 

also decreasing saturated fatty acids and cholesterol have been emphasized (Department 

of Health and Human Services (DHHS), 2005). The major source of saturated fat and 

cholesterol in the diet of a child is whole milk and cheese along with fatty meats. Using 

low-fat dairy products instead, in recommended portion sizes, is important in meeting 
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dietary and nutrient needs (American Heart Association (AHA), Birch, Daniels, 

Dennison, Gidding, et al. , 2006). The 2005 Dietary Guidelines for Americans emphasize 

milk and milk products as foods the population is encouraged to consume. It also 

recommends that most choices of these products should be fat-free or low-fat. Current 

trends however by the USDA show that the intake of fat-free or 1 % milk has decreased, 

and 2% milk was the most common milk selection. This indicates that the population 

may not understand that 2% milk contains approximately half the fat content of whole 

milk (United States Department of Agriculture (USDA), 2007). Furthermore, the lack of 

knowledge in the population regarding the relative fat content of milk choices may be an 

important factor in the increasing prevalence of obesity. 

Multiple etiologies play a major role in the rising occurrence of obesity. Among 

these, include cultural environment and personal lifestyle choices. The successful 

management of obesity requires an individualized commitment. However, the basis of 

weight management is the balance of energy intake and expenditure. Guidelines for 

weight management state that there should be a balance between the intake of calories 

and physical activity. This balance is needed for the maintenance of a constant body 

weight because even slight imbalances can eventually result in weight gain (Akhtar

Danesh et al. , 2005). 

Although numerous interventions have focused on weight management through 

low-fat diets , behavior modifications, and physical activity, the prevention and 

management of obesity has still proven to be very difficult (AHA et al., 2006). Research 
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suggests that prevention can be the key to controlling obesity. Prevention strategies need 

to be targeted towards environment, physical activity, and diet. In light of current 

statistics, there is a need for more research studies on effective strategies of intervention, 

prevention, and treatment of obesity. This includes primary prevention of obesity itself, 

and secondary prevention which focuses on weight regain after weight loss as well as 

additional weight gain. When weight gain has been established in adults, it is usually 

difficult to manage. Influencing people to choose healthier options and making these 

options more available in an obesogenic environment should become the main focus of 

prevention. Once dietary and activity patterns have been formed they are very difficult to 

modify. Healthy eating habits should therefore be taught earlier in life, so that they may 

continue through adulthood. Therefore, children should be the main priority population 

for intervention strategies (Akhtar-Danesh, et al. , 2005). 

Purpose 

Interventions are urgently needed to begin prevention and treatment of obesity. 

Children and adolescents are still consuming whole and 2% milk, when 1 % and skim 

milk is available. A simple dietary modification to choose healthier options by switching 

to lower fat milk products can decrease caloric intake and may aid in meeting the 

recommended dietary and nutrient needs. The purpose of this study was to investigate 

whether switching from whole or 2% milk to lower fat milk options led to a decrease in 

intake of energy and percentage of energy from fat. 
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Hypotheses 

1. There will be no difference in energy intake in youth with type 2 diabetes 

consuming 2% or whole milk vs. 1 % milk. 

2. There will be no difference in% kcal from fat in youth with type 2 diabetes 

consuming 2% or whole milk vs. 1 % milk. 

3. There will be no difference in energy intake in youth with type 2 diabetes 

consuming 2% or whole milk vs. skim milk. 

4. There will be no difference in% kcal from fat in youth with type 2 diabetes 

consuming 2% or whole milk vs. skim milk. 
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CHAPTER II 

REVIEW OF LITERATURE 

Obesity and its Prevalence 

Obesity is a multifactor disease that is still a very complex mystery. It has been 

identified as one of the ten leading health indicators by the Healthy People 2010 (Carroll 

et al., 2004). An estimated 97 million adults in the United States are classified as 

overweight or obese (National Heart Lung and Blood Institute (NHLBI), 2000). The 

increasing incidence of obesity is believed to be a very important public health issue 

(Carroll et al., 2004). Current National Health and Nutrition Examination Survey 

(NHANES) data show the prevalence of obesity has doubled in adults 20 years or older, 

and prevalence of overweight has tripled in children and adolescents 6 to 19 years of age 

(Carroll et al., 2007). Research still lacks understanding of why and how obesity occurs 

but the association of metabolic, physiological , genetic, social, behavioral, and cultural 

factors are often involved. Energy intake exceeding energy expenditure is considered to 

be the primary cause of obesity. In children, a small number of cases associate genetic 

leptin deficiency as well as other medical causes with childhood obesity. However, 

lifestyle choices as well as cultural environment are considered to be the main cause 

(Akhtar-Danesh et al. , 2005). 

Recent national estimates from 1999-2000 NHANES data revealed that more than 

15% of 6 through 19-year-olds and 10% of 2 through 5 years old were overweight in the 
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United States. This epidemic has increased since the 1970's and has been more prevalent 

in the low-income households and racial in minorities (Allen & Myers, 2006). The 

increase in overweight prevalence is highest among the non-Hispanic black adolescents 

and Mexican Americans (Carroll et al., 2004). The dramatic increase in overweight 

children has led the American Academy of Pediatrics (AAP) to make its prevention a key 

effort. In children, obesity has been shown to promote poor self-esteem, negative social 

stigmatization, and adult morbidities such as diabetes, hyperlipidemia, and hypertension 

(HTN) (Allen & Myers, 2006). More research is needed to focus on reasons for the 

increase in overweight children and the interventions which can reduce its prevalence 

(Carroll, Flegal, Ogden, & Johnson, 2002). 

Due to it's relation to insulin resistance as well as its association to the metabolic 

syndrome, obesity is known to increase the risk of DM. (Haffner, Lorenzo, Okoloise, 

Stern, & Williams, 2003). The metabolic syndrome is associated with the coexistence of 

central obesity, insulin resistance, glucose intolerance, hypertension, dyslipidemia, 

proinflammatory state, gout, premature atherosclerosis, coronary heart disease as well as 

type 2 diabetes (Chow et al. , 2007). Two Finnish studies have also shown an association 

between this syndrome, cardiovascular disease (CVD) and coronary heart disease (CHD). 

It has also been identified as a predictor for the onset of type 2 diabetes (Haffner et al., 

2003). The San Antonio Heart Study (SAHS) is an epidemiological study of type 2 

diabetes and CVD. This study was used to determine that the metabolic syndrome does 

indeed increase the risk of CVD in subjects free of CVD or DM (Haffner, Hunt, Lorenzo, 
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& Williams, 2007). The study also showed that the metabolic syndrome predicts DM 

independently of other factors (Haffner et al. , 2003). 

Recommendations for Management of Obesity 

The priority in obesity prevention should be targeted towards the childhood 

population because there are more interventions available for children than adults. 

Weight loss is also more difficult to achieve in adulthood once it is established. Initiating 

its prevention is therefore more sensible in childhood through interventions such as diet, 

exercise, and targeting the environment (Akhtar-Danesh et al., 2005). 

A two step process has been recommended by the Expert Panel on the 

Identification, Evaluation, and Treatment of Overweight and Obesity in Adults for 

treatment of an overweight or obese person which includes assessment and management. 

Under the assessment process, body mass index (BMI) is determined along with waist 

circumference and overall risk of health. In adults , overweight is defined as a BMI of 25 

kg/m2, and obesity is defined as having a BMI of 30 kg/m2 by the National Heart, Lung, 

and Blood Institute (NHLBI). Due to excess abdominal fat, a waist measurement in men 

> 40 inches and in women > 35 inches places them at a higher risk of DM, dyslipidemia, 

hypertension, and cardiovascular disease. Persons having waist circumferences higher 

than these values are considered one risk category above for mortality and require more 

aggressive weight management. Patient readiness to make lifestyle changes and attempt 

weight loss should include motivation, positive attitude towards physical activity, and 
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understanding of benefits and risks as well as barriers such as finance, and time 

availability (NHLBI, 2000). 

The management step consists of weight loss, prevention of weight gain, dietary 

therapy, physical activity, behavior therapy, and pharmacotherapy. Dietary therapy can 

be managed through reduction of intake by 500 to 1,000 calories per day (kcal/d) from 

the current level which has been shown to promote a decrease in weight of 1-2 pounds 

per week (NHLBI, 2000). Reducing intake by 500 to 600 kcal/d has been shown to lead 

to a 10% decrease in weight by 6 months (Fujioka, 2002). However, those requiring 

more weight loss will need to follow greater reduction in calories. For weight loss, diets 

containing 1,000 to 1,200 kcals for most women and 1,200 to 1,400 kcals for men and 

active women are advised (NHLBI, 2000). 

Very-low-calorie diets (VLCD) consisting of < 800 kcal/d have shown to promote 

more rapid weight loss. A weekly loss of 1.5 to 2 kg and 2 to 2.5 kg has been reported 

with this diet. This diet is available in many formulations such as all-liquid protein meal, 

low-carbohydrate, and other commercial forms. It has been used successfully in 

morbidly obese patients who were unable to undergo elective surgery. An average 

weight loss of 20 kg has been reported after 12 to 16 weeks on a VLCD diet. It is 

strongly suggested that this diet should be followed under the close supervision of a 

professional and contraindicated in those with severe liver, renal, cardiac, or gallbladder 

disease (Fujioka, 2002) . The effects of a low-fat diet, <20% fat , high in carbohydrates, 

and low to moderate in protein has also shown weight loss (Fujioka, 2002). A reduction 
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of dietary fat without reducing calories has not shown to promote weight loss. Fat

modified foods may be helpful in instances when reduction in total fat is needed but can 

only be effective when they are also low in calories (NHLBI, 2000). 

BMI is correlated with body fat measurements in children and adolescents and is 

the standard obesity assessment measure. In children, overweight is defined, based on the 

2000 Centers for Disease Control and Prevention growth charts, as at or above the 95 th 

percentile for BMI. The Committee on Clinical Guidelines for Overweight also defines 

the ri sk for being overweight as at or above the 95 th percentile for BMI in children> 2 

years of age. Growth charts for BMI-for-age have been developed using 5 national data 

sets (National Health and Education Survey 2 [NHES 2] and NHES 3; NHANES I and 

NHANES II; and NHANES III for children< 6 y) (Carroll et al. , 2004). 

In children and adolescents, the prevention of obesity should not be approached 

by parents being too controlling but by promoting a balanced diet without excess 

restriction. Parents have often promoted unhealthy eating behaviors due to their concern 

for their children to lose weight, but this can lead to the disruption of well-regulated 

energy intake. An individualized diet therapy with behavior modification is 

recommended based on family history~ parental abilities, home environment, activity 

level, and average daily food intake. Extreme caution is advised against encouraging a 

low-calorie intake or fad diet because it may be nutrient-poor and energy dense. The 

AAP recommends parent encouragement of healthy food choices, monitoring growth 

patterns, and promoting physical activity. Since children with obese parents are at high 
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risk for adult obesity, emphasis should be placed on parental modeling (Allen & Myers, 

2006). Diet quality and the encouragement of a healthier eating pattern have been 

recognized to safely decrease the prevalence of overweight among children while 

promoting healthier eating patterns. Patterns of dietary behavior have been known to 

develop at a very young age. Thus, the establishment of healthy eating during early 

childhood may induce a healthy pattern through adulthood (Herring, Kranz, & Siega-Riz, 

2004). 

Obesity, Cardiovascular and Coronary Heart Disease 

An estimated 75%-90% of CVD prevalence is related to diabetes mellitus, 

obesity, dyslipidemia, hypertension, tobacco use, and physical inactivity. The 

atherosclerotic process is known to begin in youth. It is therefore important to prevent 

the development of these risk factors by following a healthy diet and physical activity 

regimen. The American Heart Association (AHA) et al. (2006) has made 

recommendations on primordial prevention which is prevention of the CVD risk factors, 

and primary prevention for children> 2y of age. Among these recommendations, 

minimizing intake of saturated fat, trans fat, cholesterol, and calories is emphasized. 

They also recommend that the major sources of saturated fat and cholesterol jn the diets 

of children are full-fat milk and cheese and fatty meats. They emphasize that the switch 

to low-fat dairy products and lean cuts of meat in adequate portions is therefore critical to 

improve these risk factors (AHA et al., 2006). Obese children are at a higher risk for 

coronary a11ery calcification and coronary heart disease (CHD) in adulthood. The 
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increase in childhood obesity over the last 30 years is likely to increase CHD incidence in 

the future since obese children are likely to become obese adults. One way to identify 

CHD is through the measurement of carotid intima-media thickness (IMT). Carotid IMT 

is associated with obesity and other CHD factors such as myocardial infarction, stroke, 

and arteriographically documented lesions in adults. The Bogalusa heart study examined 

the importance of childhood versus adult obesity to predict adult carotid IMT among 513 

participants. The results from this study indicated that childhood obesity was indeed 

associated with levels of both BMI and tricep skin fold (TSP). High IMT levels were 

observed among children with BMI > 95% who became obese adults with BMI > 30 

kg/m2
• There was no elevation ofIMT among the thinner children who became obese 

adults or among overweight children who were not obese during adulthood. Childhood 

obesity is also associated with carotid IMT cross-sectionally and is a predictor of IMT in 

adulthood (Berenson, Bond, Dietz, Freedman, Mensah, et al., 2004). 

There is convincing evidence which links the typical American diet to chronic 

diseases such as CHD. Therefore organizations such as National Cholesterol Education 

Program 1991 , U.S . Department of Health and Human Services (1991), and AAP all 

recommend reducing dietary fat, saturated fatty acids, and cholesterol. Their current 

recommendation is to reduce fat intake to <3 0% of calories and increase carbohydrate 

intake to 55% of total energy. Few studies have measured the nutrient adequacy of this 

increase in carbohydrate among children's diets. A 20 year epidemiologic study from the 

Bogalusa Heart Study investigated the adequacy of children's diets at different 
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carbohydrate intake levels. Participants included children and young adults from a 

biracial population. This study measured the adequacy of a high carbohydrate diet 

ranging from 45%- > 55% energy while also intaking 29% energy from fat, 11 % energy 

from saturated fatty acid, an intake of 88 mg dietary cholesterol, and 10% energy from 

sucrose. The results indicated that~ 57% of children with intakes at the high 

carbohydrate level of> 55% of total energy met the fat recommendation of <30% of total 

kcal , while 43% of children in the high carbohydrate group met the saturated fatty acids 

recommendation of <10% of total kcal. The study concluded that alterations in high or 

low carbohydrate diets could influence CVD, hypertension, glucose-insulin metabolism, 

atherosclerosis, and adult - onset diabetes mellitus ((Berenson, Farris, Myers, Nicklas & 

Srinivasan, 1996). 

Obesity and Diabetes Mellitus 

Obesity is known to increase the risk of conditions known such as type 2 diabetes, 

hypertension, and coronary heart disease. These conditions are often associated with 

high morbidity and mortality. As BMI increases the risk of developing type 2 diabetes 

does also (NHLBI, 2000). Management of diabetes in those who are obese is more 

difficult due to increasing insulin resistance and blood glucose concentration (Clark et al., 

2004). 

Prevalence of Diabetes Mellitus 

The World Health Organization (WHO) reports the prevalence of diabetes is 

increasing dramatically. Worldwide, 171 million people were affected by diabetes in 
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2000 alone. The projection of 2030 by Global Burden of Disease Study reports that this 

number is expected to double, due to growth, aging, urbanization, and the increase in 

obesity and physical inactivity (Green, King, Roglic, Sicree, & Wild, 2004). Diabetes is 

rising by epidemic proportion in the United States, paralleling the rise of obesity and 

overweight. It's prevalence in obese adults is 3-7 times higher than for those with normal 

weight. Those with a BMI > 3 5 kg/m2 are 20 times more likely to develop diabetes than 

those with a normal BMI between 18.5 and 24.9 kg/m2
• An increase in obesity during 

adult life is a direct correlation with developing type 2 diabetes (Clark et al., 2004 ). 

One-third of all people with diabetes may be undiagnosed, and type 2 diabetes is 

often undiagnosed until complications appear (American Diabetes Association (ADA), 

2007, S4-S41). Among those with diabetes, 90-95% has type 2, also referred to as adult

onset diabetes. The incidence of this form has significantly increased in the last decade 

in children and adolescents (ADA, 2007, S42-S47). 

Type 2 diabetes was rarely seen among children until recently. The increase in 

type 2 diabetes has been linked to the increase in overweight among children. Even 

though the prevalence is < 1 % in adolescents, these cases are now occurring in the United 

States and are more prevalent among ethnic minorities. Children who have been 

diagnosed with type 2 diabetes were either overweight, had a family history, or had signs 

of insulin resistance (Carroll et al. , 2004). A strong positive correlation has been shown 

between childhood obesity and the development of insulin resistance in early adulthood. 

tud ies have shown that there may be an underestimation of type 2 diabetes in youth due 
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to misclassification and under diagnosis (Bloomgarden, 2004 ). Due to the lack of 

research for specific recommendations for youth with type 2 diabetes, clinical trials of 

interventions are still ongoing (ADA, 2007, S48-S61). 

Classification and Diagnosis of Diabetes 

Diabetes is a complex of metabolic diseases marked by hyperglycemia, caused by 

defects from insulin action, insulin secretion, or a combination of both. The long term 

damage associated with diabetes and hyperglycemia are seen in various organs such as 

the kidneys, heart, blood vessels, and the eyes (ADA, 2007, S42-S47). The deficiency of 

insulin on target tissues causes abnormalities in the metabolism of carbohydrate, fat , and 

protein (ADA, 2007, S42). Due to the long-term complications of diabetes, patients are 

required to undergo continuing medical care and self-management education (ADA, 

2007, S4-S41 ). 

Classification and diagnosis of type 2 diabetes has been modified over time. 

Currently, these include casual plasma glucose concentration > 200 mg/dl along with 

symptoms of DM, fasting plasma glucose (FPG) > 126 mg/dl , or a 2 hour postprandial 

value of> 200 mg/dl during an oral glucose tolerance test (OGTT). The FFG is the 

recommended screening test for all non-pregnant adults and children (ADA, 2007 S42-

S47) . 

Management Goals and Medical Nutrition Therapy for Diabetes 

tudies such as The Diabetes Control and Complications Trial (DCCT) and the 

U.K. Prospective Diabetes Study (UKPDS) emphasize the importance of glycemic 
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control as a fundamental aspect of the management ofDM. Reduction and maintenance 

of Hemoglobin AlC (HgAlc) to< 7% was found to reduce long-term micro-vascular 

complications. Other goals include management of lipid and lipoprotein levels and 

maintaining blood pressure levels. Physical activity, lifestyle and nutrient modification 

to prevent /treat obesity, hypertension, nephropathy, dyslipidemia, and cardiovascular 

disease are also emphasized. Specific populations that call for caution include children, 

pregnant and lactating women, and older adults to ensure that treatment program 

regimens do not interfere with growth, development, and psychosocial needs (ADA, 2007 

S4-S41 ). 

Emphasis is given to an individualized therapy plan by a registered dietitian along 

with counseling to those with pre-diabetes or diabetes. Those who are overweight and 

obese are recommended to lose weight modestly to improve insulin resistance. Studies 

have shown that modest weight loss of just 5% of body weight has been associated with a 

decrease in insulin resistance, reduction of blood pressure, and improvement in 

measurements of glycemia and lipemia. Lifestyle programs which have involved reduced 

dietary energy and fat as 30% of total energy intake, along with physical activity and 

counseling, has demonstrated 5-7% long term weight loss. The Finnish Diabetes 

Prevention study and the Diabetes Prevention Program (DPP) have strongly correlated 

moderate weight loss with reduction in the risk for type 2 diabetes and also emphasized 

dietary strategies to reduce intake of fat and calories. The main focus of these studies 

was to reduc caloric intake using dietary fat reduction as the primary intervention 
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(Mayer-Davis, 2001). Reduction of fat intake, mainly saturated fat, has shown energy 

independent improvement in insulin resistance while also promoting loss of weight 

(ADA, 2007, S48-S61 ). 

Treatment of DM, including Medical Nutrition Therapy (MNT), in youth and 

adolescents is similar to that for adults. Focus is primarily given to achieving glycemic 

control defined as a HgAlc < 7%, maintaining a normal blood glucose level in order to 

eliminate hyperglycemic symptoms, and reducing microvascular complications. Other 

recommendations emphasize maintenance of body weight and reduction or improvements 

of CVD related risk factors as well as improving emotional and physical well-being 

through structured DM education programs. The importance of the family is recognized 

as playing a crucial role for reduction and maintenance of glycemia (Bloomgarden, 

2004). 

Dietary Recommendations 

Dietary management in diabetes emphasizes all macronutrients and 

micronutrients such as carbohydrates, fats/cholesterol , protein, alcohols, vitamins, 

minerals, and antioxidants. An optimal mix of macronutrients has yet to be determined 

for the diabetic diet, despite numerous studies which have attempted to do so. The best 

combination of macronutrients in a patient with diabetes is dependent on each 

individual' s circumstance. Therefore, the Dietary Reference Intakes (DRis) have been 

sugge ted to be useful among healthy adults. This reference is thought to minimize risks 

for chronic diseases while maintaining the body's daily nutritional needs. The DRis 
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suggest that 45-65% of total calories should be from carbohydrates, 20-35% from fat , and 

10-35% from protein (ADA, 2007, S48-S61). 

Carbohydrate intake in the diabetic diet focuses on including fruits, vegetables, 

whole grains, legumes, and low-fat milk. The main strategy to monitor carbohydrate 

intake is through carbohydrate counting, food exchanges, or estimation based on 

experience. Low-carbohydrate diets are not recommended due to the benefits of the 

energy, fiber, minerals, and vitamins that carbohydrate sources contain. Benefits have 

also been observed in the use the of the glycemic index load. Randomized clinical trials 

have reported that low-glycemic index diets have shown reductions in glycemia in 

diabetic subjects. Recent meta-analysis trials have also shown that low-glycemic diets 

have improved postprandial hyperglycemia control as well as benefited a 0.4% decrement 

in HgA 1 c level. Fiber, fructose, lactose, and fats are dietary constituents that have been 

shown to reduce the glycemic response. Milk, yogurt, ice cream, lentils, legumes, oats, 

and barley are some examples of foods categorized with low glycemic indexes (ADA, 

2007, S48-S61 ). 

Fat contains 9 calories/gram compared to four calories/gram from protein and 

carbohydrate (Allen & Myers, 2006). It is also a calorically dense nutrient and therefore 

been proven to add more energy to food than water, fiber, carbohydrate, or protein 

(Blanck et al. , 2006). For Americans age 18 years or older, a total fat intake of 20 to 35 % 

of calorie is recommended by the Dietary Guidelines for Americans. These guidelines 

suggest a rang of fat intake which is 30-35 % of calories from fat for children ages 2 and 
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3 years, and 25-35 % of calories from fat for those age 4 to 18 years (DHHS, 2005). 

Emphasis is also placed on minimizing trans fat intake because they are the principal 

dietary determinants of plasma low density lipoprotein (LDL) cholesterol and limit 

saturated fat to <7% of total calories. A limit of< 200 mg/day of cholesterol to reduce the 

risk of CHD is recommended. Studies have shown that diets low in saturated fatty acids 

and high in monounsaturated fatty acids or carbohydrates have reduced plasma LDL 

cholesterol. High monounsaturated fat diets have not however shown improvements in 

fasting plasma glucose or HgA 1 c values. Polyunsaturated fatty acids have been shown to 

reduce overall mortality in elderly Europeans by 7% in comparison to monounsaturated 

fatty acids. In those individuals with type 2 diabetes and hypertriglyceridemia, very long 

chain polyunsaturated fatty acids have shown to lower plasma triglyceride levels and 

therefore may reduce the risk of CVD. Two or more servings of fish per week can be 

recommended to provide the benefits of polyunsaturated fatty acids in the diet. Sterols 

from plants have also shown reduction of plasma and total LDL cholesterol. An intake of 

~ 2 g/day of plant sterols is recommended to block intestinal absorption of biliary and 

dietary cholesterol (ADA, 2007, S48-S61 ). 

Due to limited gastric capability, fat is an extremely important component in a 

toddler's diet. Infants and toddlers have a higher need for fat because they have 

increased caloric requirements for rapid brain development and growth. Restriction of fat 

in chi ldren young r than 2 years is associated with poor growth and therefore not 

recommend d by the A P. It may also deprive them of fat-soluble vitamins and other 
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nutrients. A deficiency in essential fatty acids may affect the central nervous system 

maturation. Parents need to be cautioned against restricting fat intake to less than 20% of 

calories in this age group. The AAP recommendation among toddlers above the age of 

two years is to consume 30% of total calories from fat, averaged over several days. 

Polyunsaturated fat should be preferred over trans-fatty acids and saturated fat (Allen & 

Myers, 2006). Regardless of the role fat intake plays on body weight, it is of interest due 

to the concern about coronary artery disease risk. This disease process is known to begin 

in childhood and also related to cardiovascular disease risk factors (Bialostosky, Briefel, 

Carroll , & Troiano, 2000) 

Protein intake of 15-20% of energy for those with DM and normal renal function 

is suggested with emphasis that it should not be used to treat acute or night time 

hypoglycemia. Studies are lacking regarding the long term effects of high protein diets in 

diabetic patients; therefore it is not recommended (ADA, 2007, S48-S61). 

Compared to the general population without any underlying deficiencies, vitamin 

or mineral supplementation among diabetics has shown no benefit. There has been no 

clear evidence suggesting any benefits from chromium, magnesium, potassium, and zinc 

upplementation. They may aggravate carbohydrate intolerance instead. Antioxidants 

such as vitamin E and C are also not recommended to be used routinely due to the lack of 

evidence on their efficacy and long-term safety. Among those individuals with 

uncontroll d diabetes, micronutrient deficiency is common. Recommendations suggest 

acquiring daily vitamin and mineral requirements from a natural and well balanced 
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individualized diet. Pregnant or lactating women, strict vegetarians, those on calorie 

restrictions, and the elderly may need a multi-vitamin supplement (ADA, 2007, S54-

S55). 

Dietary Intake Trends Among the US. Population 

Unhealthy diet patterns can begin early in life and lead to chronic disease in 

adulthood (Bandini et al., 2004). More than 60% of adolescents are reported as having 

too much fat in their diets while fewer than 20% have been eating the recommended 

servings of fruits and vegetables per day (Bost et al., 2004). Data show that in 2001 

approximately 80% of the children in schools were not consuming the recommended 5 or 

more servings of fruits and vegetables per day. Girls were less likely to have eaten 5 or 

more servings of fruits and vegetables than boys (Carroll et al., 2002). 

Many changes have occurred in food consumption patterns of older children. 

These include an increase in consumption of foods prepared away from home, a decrease 

in regular breakfast consumption, an increase in the percentage of total calories from 

snacks, an increase in fried and nutrient dense foods, and a significant increase in portion 

size at each meal, an increase in sweetened beverage consumption, and a decrease in 

dairy product consumption. There has also been an increase in fried potatoes as a portion 

of vegetables as well as increase in sugar consumption (AHA et al., 2006). 

Common consumption patterns at the household or individual level have been 

monitored for over 40 years by the U.S. Department of Agriculture (USDA). Data from 

the Continuing Survey of Food Intakes by Individuals (CSFII) and from the USDA's 
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National Food Consumption Surveys (NFCS) were used to determine the changes in 

intake of percent calories from fat, saturated-fat, total-fat, and mean energy. The 1995 

CSFII grouped diets of individuals aged six to fifty years of age categorized by five age

gender classifications and evaluated diets based on percent calories from fat and use of 

low-fat foods. Results showed that there has been a decline in fat and saturated-fat intake 

as a percentage of total calories over the past 3 0 years in the U.S., and the amount of fat 

in the diet has increased from 1989 to 1995. Within the grouped diets based on fat , those 

with low-fat diets, except for adult males, had an increase in total food amount, and lower 

saturated fat intake was associated with lower energy intake. Low-fat intake was seen in 

those individuals who consumed low-fat foods in their diet. Increased consumption of 

fruits and grain products was also seen in the group with low-fat intake. This study 

revealed that the individuals who consumed a diet low in fat would most likely meet the 

dietary guideline recommendations for fat and saturated fat (Bowman, Kennedy, & 

Powell, 1999). 

Trends in children's food choices reflect that there has been a decrease in the 

consumption of milk, vegetables, grains, and eggs which may be due to the increase in 

consumption of fruit juices, beverages, cheese, and poultry. Even though the percentage 

of calories from total and saturated fat energy percentage has decreased, total fat intake 

has increased or remained the same due to the increase in total calories (Allen & Myers, 

2006). Data collected since the 1970' s from the three NHANESs has shown that there 

has been a reduction in average intake of fat from 36-37% to 33-34% of energy and a 
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decrease in saturated fatty acids from 14% of energy to 12%. This decrease was evident 

across all age groups, races, and sex. The most recent data from the 1994-1996 USDA 

national food consumption survey, CSFII, showed that total fat intake was at or below 

30% of energy in ~30% of males and 34-35% of females aged 6-19 years. Saturated fat 

intake was < 10% of energy in 23 .2 % of females aged 6-11 years and 3 3. 5 % in females 

aged 12-19 years and in youths aged 6-19 years (Bialostosky et al. , 2000). 

A study was conducted measuring food intake trends among U.S. adolescents 

from 1965 to 1996 among a sample of 90, 000 individuals from the CSFII and NHANES 

surveys. This was one of the first studies which examined the actual dietary intake data 

among a nationally representative sample over three decades. A decrease in total energy 

and total fat during this the time period was observed and decreased in each gender and 

age group with time. On a negative note, however, a decrease in raw fruits , calcium rich 

dairy sources, and non-potato sources of vegetables along with an increase in soft drink 

consumption was seen. One time period between 1989-1991 and 1994-1996, however, 

showed a 9% increase in energy intake by both surveys. A theory suggests that as 

children age, physical activity decreases and may be related to the increase in energy 

intake in this time period. Another theory suggests differential under-reporting may have 

occurred. The results of this study are questioned due to the increased prevalence of 

overweight and obesity among adolescents. The results of this survey pose the question 

whether underreporting actually occurred in 1965 than in 1996, which could have lead to 

the underestimation of energy intake during the 1965-1989 time periods. More studies 
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are needed to determine if this trend is, in fact, real or due to the differences in the study 

methodology of each survey. The study also showed that adolescents had a higher 

percentage of energy coming from fat than is currently recommended by dietary 

guidelines. The adoption of soft drinks and non-citrus juice and drinks along with the 

decrease in milk consumption is also seen as a nutritional problem in this study. This 

decrease is evident in both males and females, but is more concerning in females who 

have a higher risk for developing osteoporosis in later life. Overall, this study poses that 

the current dietary trends of American adolescents may lead to an increase in chronic 

diseases (Cavadini, Popkin & Siega-Riz, 2000). 

Dietary Benefits of Milk, Calcium, Low-Fat, and Energy Dense Foods 

Dietary intake of milk and milk products has shown reduction in the risk for low 

bone mass, and its consumption has shown to be associated with adequacy of intake for 

many nutrients. Therefore, the 2005 Dietary Guidelines for Americans has emphasized 

milk and milk products as foods the population is encouraged to consume. The USDA 

MyPyramid uses these Guidelines and recommended food intake patterns. The patterns 

that MyPyramid suggests for adults and children 9 years and older include an equivalent 

of 3 cups from the milk group per day; for 2 to 8 year olds it suggests 2 cups per day. It is 

also recommended that most choices be fat-free or low-fat (USDA, 2007). 

Studies such as the Health Professionals Follow-up have shown that even the 

smallest changes in energy balance can increase weight gain. This study concluded that 

using functional foods affects energy metabolism, which may lead to weight 
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management. Among these foods, milk has been shown to be a potential functional food 

that may aid in weight loss efforts. Evidence has shown that dairy calcium from milk 

may benefit body weight regulation. Intracellular calcium has been proposed to play a 

role in adipocyte metabolism. Calcium is also known to increase fatty acid synthase 

transcription and therefore inhibit lipolysis within the adipocyte. Other compounds 

within milk and other dairy products may produce antiobesity effects as well (St-Onge, 

2005). In a longitudinal cohort of women by Heaney ( cited in St-Onge, 2005), a decrease 

in BMI was shown with an increased ratio of calcium to protein intake. Cross-sectional 

studies have also found correlations between body weight and milk or calcium intake (St

Onge, 2005). 

High calcium diets from dairy product consumption have shown marked weight 

and fat loss by suppressing fat accretion and weight gain. Milk is therefore recognized as 

bioactive compound with the ability to suppress 1.25-dihydroxyvitamin D3 while 

positively affecting nutrient portioning, metabolic efficiency, and loss of fat. Proteins 

within milk contain angiotensin converting enzyme (ACE) inhibitors. These inhibitors 

have shown to mildly decrease obesity in rodents and may also explain the weight loss in 

study participants (Abel, Elhayany, Fraser, Shahar, & Verdi, 2007). Evidence suggests 

that an increase in dairy intake by 2 servings per day has resulted in up to a 70% 

reduction in the risk of overweight. Calcium intake has also been associated with a 

reduction in the development of insulin resistance and diabetes in the overweight young 
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adults. In children, the higher intake in calcium has also shown a reduction in adiposity 

(Akhtar-Danesh et al., 2005). 

Among adults, diet and physical activity have been known as the cornerstones of 

weight management. Recommendations on alternatives to reduce energy intake through 

low energy density food consumption have been made. The amount of energy in a given 

food is referred to energy density. Studies indicate that consuming low-energy-dense 

foods which contain less energy per gram may help decrease energy intake. Another 

strategy to reduce energy intake is through limiting high fat foods (Blanck et al. , 2006). 

The increased prevalence of energy-dense foods high in starches, fats , and sugars 

is known to play an important role in the obesity epidemic. High energy density foods 

are considered to be less healthy and can lead to increased energy consumption. 

Therefore , the U.S. Departments of Health and Human Services and Agriculture has 

emphasized a limit of food and beverages with added sugars as well as the intake of 

saturated and trans fats. The World Health Organization (WHO) has also given 

importance to the restriction of energy-dense foods for the prevention of overweight 

children and adolescents (Cheadle, Christakis, Drewnowski, & Mendoza, 2006). 

Diet Intervention Studies 

Th encouragement of healthier eating patterns has been recognized to safely 

decrease the prevalence of overweight among children while promoting overall diet 

quality. Patterns of dietary behavior have been known to develop at a very young age. 
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Thus the establishment of healthy eating during early childhood may induce a healthy 

pattern through adulthood (Herring et al., 2004). 

The obesity epidemic has cautioned many parents and prompted them to switch to 

reduced or non-fat milk at an earlier age for their children. The use of lower-fat milk is 

effective in reducing total fat intake in children over the age of two. However, studies 

still lack evidence demonstrating its overall benefits (Allen & Myers, 2006). 

The Finnish Diabetes Prevention Study included 523 overweight subjects. Based 

on their impaired glucose tolerance (IGT), each participant was randomized to either a 

control or intensive lifestyle intervention group. These interventions included reduced 

saturated fat and calories, increased physical activity, and increased dietary fiber intake. 

The lifestyle intervention led to greater weight loss and improvements in glucose and 

insulin concentrations as compared with the control group (Mayer-Davis, 2001). 

A diet rich in calcium intake in type 2 diabetes patients has shown to enhance 

weight reduction. Recent studies have suggested that the prevalence of type 2 diabetes 

and obesity has concurrently increased with the decrease in consumption of milk intake. 

Data analyzed from the NHANES III have suggested components of dairy products such 

as calcium may play a role in prevention of adiposity. Intake of dairy products has also 

shown to affect insulin resistance syndrome (IRS). Other studies such as those completed 

the Mennen et al. ( cited in Abel et al., 2007), and the Coronary Artery Risk Development 

study have shown an inverse correlation between IRS and dairy consumption and 

therefore showed a reduction in type 2 diabetes risk. An ancillary study from a 
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randomized clinical trial among overweight type 2 diabetic patients was conducted to 

examine the effect of low-fat dairy consumption and dairy calcium on weight loss and 

improvement in type 2 diabetes and CVD indicators. Three diet plans were included in 

this study including mixed glycemic index diet, low glycemic index diet, and modified 

Mediterranean diet. Subjects were able to design their own plan based on food groups, 

and low-fat dairy products (0-5%) were included in the protein group. This study showed 

that a low fat dairy diet does enhance weight reduction in type 2 diabetic patients and 

should be tried especially in those unable to adhere to weight loss diets (Abel et al., 

2007). 

The Dietary Intervention Study (DISC) was conducted to compare safe and long

term efficacy of a dietary intervention reducing total fat, saturated fat , and cholesterol. 

This study was conducted in prepubertal children 8-10 years old with elevation of low

density lipoprotein cholesterol (LDL-C). Foods that were high in saturated fat were 

designated as the intervention foods. Children and parents were recommended to choose 

low-fat or non-fat foods in place of its full fat version of dairy and meat/fish/poultry 

rather than omitting them from their diet. Recommendations in intake included 28% of 

calories from total fat, up to 9% from polyunsaturated fat, <8% from saturated fat, and 

<150 mg per day of cholesterol as well as a healthy eating pattern. Dietary intervention 

in these chi ldren showed an overall positive improvement in recommended food election 

than the usual-care group. This was the first randomized long-term trial in preadolescent 

children to test the efficacy of a fat-reduced dietary intervention. The intervention was 
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shown to have helped children select as well as maintain lower-fat and/or nonfat versions 

of dairy products such as milk when milk drinking was low among adolescents. Overall 

this study has shown that dietary intervention in this age group did improve diet quality. 

(Barton, Friedman, Gernhofer, Horn, and Obarzanek, 2005) 

Fat is known to increase palatability and therefore foods high in fat are usually 

chosen over low-fat foods. Despite availability of low fat foods , a tendency to consume 

more fat than recommended continues in the American household contributing to the 

obesity epidemic. A study was conducted between the household availability and liking 

of high and low fat foods and its association to dietary fat intake. Among 85 men and 80 

women questionnaires reported the liking of high-fat vs. low-fat foods with household 

availability. Results revealed that interventions should target decreasing the liking for 

high-fat foods while increasing the liking for low fat foods as well as increasing the 

avai lability of low-fat foods in the household (Jeffery, Polley, Raynor, and Wing, 2004). 

As discussed, obesity and overweight have many risk factors. Research has 

shown what these risk factors are as well as how to prevent it. Type 2 diabetes is 

becoming more prevalent in the youth now and this is due to the increase of obesity. 

Dietary trends among the youth show that even though over the years intake of total fat 

and saturated fat has decreased, kids are still consuming higher fat foods vs. lower fat 

foods as well as increased calories. More studies need to be conducted to show that 

simple dietary inter entions and healthier eating patterns can decrease caloric intake as 

well as contribute to a healthier lifestyle. 
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CHAPTER III 

METHODOLOGY 

Participants 

Seventy-five adolescents with type 2 diabetes and a parent or guardian were 

invited by a research nurse during a regular scheduled appointment to the Diabetes Care 

Center at Texas Children's Hospital to participate. The inclusion criteria for the 

participants were: ability to read, speak, and understand English or Spanish; adolescent's 

age 9-17 years; and the diagnosis of type 2 diabetes for at least 6 months. They were 

originally recruited for a previously funded study conducted by the Children' s Nutrition 

Research Center (CNRC). It was reviewed and approved by Baylor College of Medicine 

Institutional Review Board (IRB) (See Appendix A). Informed parental consent and 

child assent was obtained from those who agreed to participate. A request for exemption 

was obtained from the Texas Woman's University's IRB (See Appendix B). 

Procedure 

The participants were asked to complete one 24-hour dietary recall conducted by 

a research nurse during their regularly scheduled appointment to the Diabetes Care 

Center. Within the subsequent 2 weeks, each youth was also asked to complete two

telephone dietary recall interviews conducted by a Registered Dietitian. Parent presence 

for the tel phone dietary recalls was voluntary. Two-dimensional food pictures and 

volume r porting aids were provided to be used for all the dietary recall interviews. The 
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recalls were collected and analyzed using Nutrition Data System for research 2004 

software, University of Minnesota. This software has been established comparable to 

face-to-face recalls for youth by previous research. Every child was given a $50.00 

incentive for his or her participation. The time involvement for each participant was 2 

weeks. The study lasted through a duration period of 9 months. 

Analysis 

Among the dietary recalls collected from the adolescents included in this study, 

intake of whole and 2% milk was more prevalent. Data from the three 24-hour recalls 

were analyzed for consumption of total energy and percentage of energy from fat from 

milk and transferred to SPSS/excel files. In order to assess whether theoretically 

substituting to lower fat milk will decrease total energy and percentage of energy from 

fat, two new variables were created: one for fat in grams for 1 % milk, and one for fat in 

grams for skim milk. The appropriate values were added and the data in the SPSS/excel 

files was reanalyzed for total energy and percentage of energy from fat with these new 

values. The null hypotheses was tested using a paired t-test with the level of significance 

being p <0.05. Changes in energy and fat intake were compared by ethnicity and gender. 

Fat and kcal intake savings were compared to< 35% fat dietary guideline for Americans. 

30 



CHAPTER IV 

RESULTS 

Participant Characteristics 

The demographic characteristics of the participants are shown in Table 1. The 

ages of these adolescents ranged from 9 to 17 years (M = 14.2 [SD=2.03]). The majority 

(n=46; 61 % ) were girls . Thirty-three ( 44%) participants were Hispanic, and thirty-two 

(42.7%) were black. Approximately half (50.7%) of the participants' parents reported 

achieving a high school education or less. 

Dietary Intake of Participants 

The dietary intake for the study participants is shown in Table 2. The mean 

energy intake per day of the participants was 1530 kcal (SD=478 .89). Calorie 

distribution was calculated as 46% carbohydrate, 18% protein, and 3 7% fat. In regards to 

milk intake, an average of 6.32 oz was consumed daily in adolescents out of which 4.07 

oz was reduced fat (2%) milk, 1.32 oz was low-fat (1 %) or skim milk, and 0.93 oz was 

whole milk. Average calcium intake was 702 mg per day. 

Comparison of Fat and Kcal Intake when Switched to 1 % or Skim Milk 

The comparison of fat and kcal intake when switched to 1 % or skim milk is 

shown in Table 3. There was a significant decrease to 1502 (SD=463.64) kcals with the 

switch to skim milk (t=-7.76, df=74, p<.001). There was a significant (t=-6.724, df=74, 

p<.001) decrease to an average of 1516 kcals (SD=470.38) with the switch to 1 % milk. 
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Table 1 

Demographic Characteristics of Participants 

Variable 

Age in years M (SD) 

Gender 

Boy 

Girl 

Race/Ethnicity 

White 

Black 

Hispanic 

Asian/Other 

Education of parent 

HS or less 

Some college/technical school 

College grad or higher 

n (%) 

14.2 (2.0) 

29 (38.7) 

46 (61.3) 

9 (12.0) 

32 (42.7) 

33 ( 44.0) 

1 (1.3) 

38 (50.7) 

23 (30.7) 

14 (18.7) 

Note: n= frequency of participants out of 75 ; %= percent. Age range of adolescents 
includes 9 to 17 years old. 
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Table 2 

Descriptive Statistics for Dietary Intake for Adolescents 

Variable Mean Std. deviation 

Whole milk ( oz) 0.93 2.28 

Reduced fat (2%) milk (oz) 4.07 5.44 

Low fat (1 %) or skim milk (oz) 1.32 3.17 

Total milk ( oz) 6.32 6.05 

Total energy (kcal) 1530.99 478.89 

Total fat (g) 63.06 22.98 

Total % fat 37.03 6.64 

Total carbohydrate (g) 175.79 63.66 

Total % carbohydrate 45.66 7.38 

Total protein (g) 68.08 22 .91 

Total % protein 18.08 4.01 

Calcium (mg) 701.86 328.46 

Note. g= grams; oz=ounces; kcal=calories; mg=milligrams. Values reflect average daily 

nutrient intakes. 
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Table 3 

Comparison in Kcal and% Kcals from Fat When J % and Skim Milk Intake is Substituted 
for Original Milk Intake 

Variable 

Kcal 

% Kcal from 
fat 

M 

1530.99 

37.03 

Original 

SD 

478.89 

0.07 

1% Skim 

M SD M SD 

1516.22*** 470.38 1502.18*** 463.64 

36.46* * * 0.07 35.88*** 0.07 

Note. Kcal= calories; M= mean; SD=standard deviation; ***Significant difference 

(p<.001) between original and new variables 
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There was a significant (t=-8.513, df=74, p<.001) decrease between the percent of 

calories from fat from 37% (SD=0.07) to 36% (SD=0.07) with the switch from whole or 

2% to skim milk. There was also a significant (t=-7.327, df=74, p<.001) decrease in the 

percent of calories from fat to 36% (SD=0.07) with the switch to 1 % milk. Therefore, 

hypotheses 1, 2, 3, and 4 are rejected. 

Fat and Kcal Intake Savings Compared to <35% Fat Dietary Guideline for Americans 

As shown in Table 4, participants who switched to lower fat milk tended to 

consume fewer kcals and lower their percentage of calories from fat. The original 

number of participants meeting the recommended intake of < 3 5% of kcals from fat was 

33%. By switching to skim milk, 39% of the participants would have had a dietary intake 

of <35% fat. With the switch to 1 % milk, 36% of participants would have met the goal 

of <3 5% of kcals from fat. 
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Table 4 

Comparison of Participants, % Participants & % more Participants who will Meet <35% 
Fat Dietary Guideline for Americans when 1 % & Skim Milk Intake is Substituted for 
Original Milk Intake 

Variable Original Substituting to 1 % Substituting to skim 

Participants (n=72) 

Meeting guideline 25 27 29 

% Meeting guideline 33 36 39 

% More will meet guideline n/a 3 6 

Note: Values represent the frequency of participants out of 75 meeting <35% fat dietary 

guideline for Americans. 
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CHAPTER V 

DISCUSSION 

Interventions such as dietary modification to achieve weight loss among the 

childhood/adolescent population are needed. Few studies have investigated dietary 

modification to decrease caloric intake and meet recommended dietary nutrient needs. 

Use of the dietary recalls of the adolescents' intake in this study provided nutrient 

analyses of fluid milk intake as well as comparison of kcal and % kcals from fat. 

Theoretically switching to lower fat milk options and reanalyzing the data showed a 

significant decrease in total energy and percentage of calories from fat. Results also 

yielded that switching to the reduced fat milk options from whole or 2% milk intake 

increased the probability of meeting the guideline for Americans of <35% of total kcals 

from fat. 

Research has shown a distinct link between high caloric intake and chronic 

diseases . The increase in type 2 diabetes is among these and has been strongly linked to 

the increase in overweight among children. The participants in the current study 

consist d primarily of Hispanic or Black ethnicity. Although weight data were not 

obtained in the current study, previous research by Bloomgarden (2004) and Carroll et al. 

(2002) cit d that prevalence of overweight has been increasing in African-American and 

Hispanic children. 
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Dietary Fat Modification 

In the current study, participants met the< 35% of kcals as fat dietary guideline 

when they switched to lower fat milk options. Similarly, the content of different types of 

milk vs. energy savings was also examined by Gerrior, Lee, and Smith (1998) who 

concluded that the U.S. dietary goal and guidelines for fat intake can be met by 

consuming more reduced-fat foods such as milk 

Lower fat dairy products, primarily milk, were chosen to be examined in the 

current study as the means for dietary modification to reduce energy and fat intake in the 

adolescent population. Among the Bogalusa Heart Study participants, Berenson, Nicklas, 

Ranganathan, and Yang (2005) investigated the importance of dairy product consumption 

and its impact on nutrition. Dairy product consumption by adults was examined due to 

its influence on vitamin and mineral intake. High intake of saturated fat and total energy 

was evident in this subject group. Their study led to conclude that it is better to modify 

eating habits and healthier to consume low-fat dairy products. Emphasis on 

implementing education and strategies for the public on increasing lower fat dairy 

product consumption is recommended. Future programs should therefore explore ways 

to promote this message. 

Chisholm, Hodson, and Skeaff (2001) also investigated dietary fat modification 

by replacing specific types of fat such as saturated fat foods with polyunsaturated or 

monounsaturated sources to decrease caloric intake and meet nutrient goal needs of 30-

33% of total calories from fat intake. Dairy products were chosen as the main source of 
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saturated fat due to the fact that the main source of fat in that region came from the dairy 

group. The majority (85-90%) of the difference in saturated fat intake was shown to have 

been due to the change in dairy fat consumption. This investigation also showed that 

modification in dairy intake led to a decrease in total and LDL cholesterol and an 

increase in HDL cholesterol. Further, the authors concluded that dietary induced change 

was tolerated effectively by these young adults. 

Dietary fat reduction by means of lowering dairy fat content was also investigated 

by Assema, Brug, Ocke, de Vries, and Verkaik-Kloosterman et al. (2009) but they 

differentiated types of fat as saturated, polyunsaturated, and monounsaturated. Three 

products including milk, cheese, and meat at dinner were considered the main 

contributors to high intake of saturated fat. Alternatives with reduced saturated fat 

content were labeled as low-fat milk options, lower fat cheese alternatives, and lean 

meats . Product replacement led to a reduction in saturated fat intake and an increase in 

the proportion of individuals meeting the recommended level for saturated fat intake. 

The onset of type 2 diabetes is related to poor eating habits such as an increased 

consumption of dietary fat. In the current study, data pertaining to the timing of onset of 

diabetes among the participants or whether they received counseling on dietary 

modification to improve their intake was not obtained. As seen in Lucassen et al. (2004) 

study, newly diagnosed type 2 diabetics had unfavorable fat intake at diagnosis ; this 

behavior changed and was kept up for 4 years with counseling. Although there are 

recommendations regarding fat intake available for type 2 diabetes, there aren ' t many 
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studies which assessed fat consumption in newly diagnosed diabetics. Future studies 

should focus on collecting data on time of onset and counseling received to make clearer 

inferences on the relevance of dietary fat adjustments for a lifestyle change. 

Dairy Consumption 

Adolescents in the current study sample had a higher consumption of whole and 

especially 2% milk versus 1 % or skim milk. Recent studies on milk consumption trends 

in Americans have revealed that there is a decrease in the intake of whole milk and an 

increased intake of low-fat milk (Allshouse & Putnam, 2003). With increased awareness 

regarding the implications of excessive cholesterol and saturated fat intake and high 

serum cholesterol levels, current trends in the U.S. are revealing that Americans are 

switching to lower fat milk. These trends reveal that lower fat milk consumption has 

increased among Americans to 15 gallons in 2001, which is a 4 gallon increase since 

1945 and 6 gallon increase since 1970. Whole milk consumption of 41 gallons in 1945 

declined to less than 8 gallons in 2001 However, no distinction between lower fat milk 

intake as being 2%, 1 %, or skim milk was made. Milk and milk products have been 

emphasized in the 2005 Dietary Guidelines for Americans as foods the population is 

encouraged to consume (Allshouse et al. , 2003). 

The USDA identified trends over time in the proportions of milk group intake 

from categories of milk. The proportion of whole milk consumed as plain or flavored 

milk decreased from 34 % in 1994-96 to 31 % in 2003-04. Consumption of 2 % milk 

increased from 34 % to 40 %. Intake of 1 % and fat-free milk decreased from 28 % to 
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25% of all plain and flavored milk during this time period. As a percentage of total milk 

group intake, fat-free and 1 % plain and flavored milk decreased from approximately 16% 

to about 12 % over this time period. It is possible that people may not understand the 

distinction among the different fat contents in milk. In comparison to the adolescents in 

the current study, the USDA reported trends that also show an increase in consumption of 

2 % milk and a decrease in 1 % and fat-free milk which indicates that there is still a need 

for more information on the relative fat content of the various milk types by the public 

(USDA, 2007). Changes in the type of milk can be adapted by children with proper 

nutrition education as revealed by Barton et al. (2007). 

Limitations 

Due to the problems in self-reporting of dietary intake such as memory retention 

and portion size reporting, the use of theoretical data to estimate whether the dietary fat 

intake guideline in this study can be met by more participants may be noted as a 

limitation. 

As shown by Crane, Gonzalez, Heimendinger, Marshall, and Neal (2002), 

environment and socioeconomic information can play an important role in fat intake. 

This information was not assessed in the current study. Investigating the role it plays 

should be researched further as it may be beneficial to develop community based 

interventions to reduce fat intake. 

Another limitation in the current study may be that dietary analysis conducted was 

based on a theoretical modification. Switching to reduced fat intake was not a choice but 
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applied to all the participants' intake. In comparison to the current study, an intervention 

by Dixon et al. (2010) on children to determine how overall diet was affected by 

modifying fat intake was examined. Participants were provided modeling techniques, 

and data were collected before and after the intervention. Among the participants in that 

study, those who reduced their percent of calories from total fat intake after a 3 month 

period tended to so by consuming fewer servings from certain higher fat food groups. 

They also increased their intake from within these food groups to their lower-fat options, 

particularly dairy foods. 

The adolescents in the current study consisted only of those with type 2 diabetes; 

whereas a previous study investigated effects of fat-modified foods on dietary energy and 

macronutrient intake in patients with or without DM. It concluded that fat-modified food 

consumption in individuals with or without DM can decrease intake of fat, cholesterol, 

and saturated fat. During the period of low-fat intake consumption of fat modified foods, 

percentage of energy from fat was also decreased significantly (Castellanos & Rodriguez, 

2000). 
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CHAPTER VI 

CONCLUSIONS AND IMPLICATIONS 

Dietary modification to choose healthier options of lower fat food products can 

decrease caloric intake and may aid in meeting recommended dietary and nutrient needs. 

Consistent with U.S trends in milk intake, the data in this study also reveal that whole and 

2% milk consumption was higher vs. lower fat milk options. It is evident that 

adolescents still lack awareness about the importance of consuming a low-fat diet 

especially while having type 2 diabetes. Theoretically, switching to low-fat milk options 

in this study led to a significant decrease in intake of energy and percentage of energy 

from fat in comparison to whole or 2% milk consumption. With the fat intake reduction, 

more adolescents also met the< 35% fat dietary guideline for Americans. Previous 

studies have also shown similar results. Decreasing fat intake by switching to its lower 

fat options as a modification may therefore lead to an energy deficit which can promote 

weight loss/maintenance. 

Since only 33% of the participants met the fat dietary guideline in this study, there 

may be a lack of knowledge about the consequences of high fat intake. U.S. trends have 

shown that people still may not know the difference between the types of reduced fat 

milk. More marketing to increase public awareness of dairy fat differences is needed and 

should be devised to be understood by lower education level groups. 
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