1. Obesity: More than just how you look
2. Obesity: A Disease

a. Consequences 
i.  Premature Death
ii. Heart Disease
iii.  Diabetes
iv.  Cancer
v. Breathing Problems
vi. Arthritis
vii. Reproductive Problems
viii. http://www.surgeongeneral.gov/topics/obesity/calltoaction/factsheet03.pdf
b. 66.3% of American’s are overweight or obese
c. 32% are obese (Official definition is BMI higher than 30 )
3. Obesity Trends

a. The data shown in these maps was collected through the CDC’s Behavioral Risk Factor Surveillance System (BRFSS). Each year, state health departments use standard procedures to collect data through a series of monthly telephone interviews with U.S. adults.

b. Prevalence estimates generated for the maps may vary slightly from those generated for the states by BRFSS (http://apps.nccd.cdc.gov/brfss), as slightly different analytic methods are used.

c. In 1990, among states participating in the Behavioral Risk Factor Surveillance System, ten states had a prevalence of obesity less than 10 percent, and no state had prevalence equal to or greater than 15 percent. 

d. By 1998, no state had a prevalence of less than 10 percent, seven states had a prevalence of obesity between 20–24 percent, and no state had a prevalence equal to or greater than 25 percent.

e. In 2006, only four states had a prevalence of obesity less than 20 percent.  Twenty-two states were equal to or greater than 25 percent; two of these states (Mississippi and West Virginia) had a prevalence of obesity equal to or greater than 30 percent.

f. Percent of noninstitutionalized adults, age 20 years and over, who are overweight or obese: 66.3

g. Percent of noninstitutionalized adults, age 20 years and over, who are obese: 32 

h. Percent of adolescents, age 12–19 years, who are overweight: 17

i. Percent of children, age 6–11 years, who are overweight: 19

i. (Source: Prevalence of Overweight Among Children and Adolescents:  United States, 2003-2004) 

4. Does TV Contribute to obesity?
a. Think of assignment we did earlier

5. Excess Calories = How Many Are Too Many?
a. Positive energy balance - Energy intake > energy expended = weight gain
b. Negative energy balance - Energy intake < energy expended = weight loss
6. Calories Are “In”- What Now?

a. Overview of the fed state. Once energy needs of cells have been met, a limited amount of glucose is converted to and stored as liver and muscle glycogen. Some amino acids are used to synthesize body proteins. Excess glucose and amino acids are converted to fatty acids, which then are used to synthesize triglycerides for storage in the adipose tissue. 

7. ATP can be made from food in 2 ways:

a. Aerobic - Cell Respiration
i. Oxygen present

ii. Lots of ATP produced (Adenosine Triphosphate)
b. Anaerobic - Fermentation
i. Not enough oxygen (e.g., sprinting)

ii. Smaller amounts of ATP

iii. Short time
8. Cellular Respiration
a. Turning Glucose and Oxygen into Carbon Dioxide, Water and Energy

9. What Happens?

a. There are 3 main steps to the process of getting ATP from glucose

i. First 2 produce some ATP, but most in the last step
10. Can Cellular Respiration Only Happen with Glucose?

a. No, but not as efficient

11. What About Energy Storage?

a. Just like all kinds of monomers can be used for energy (as a fuel source), all kinds of monomers can be stored as fat and in excess can lead to obesity
12. How Do Fats Get to Our Cells?

a. Chylomicrons carry triglycerides from the intestines to the liver, skeletal muscle, and to adipose tissue.
b. Very low density lipoproteins (VLDL) carry (newly synthesised) triglycerides from the liver to adipose tissue. 
13. Obesity: Hyperplasia or Hypertrophy?
a. HYPERPLAZHEA – thought to occur in children, which is why many children who are obese become obese adults

b. Hypertrophy – thought to be the primary mechanism of weight gain up until certain pt/limit – then hyperplasia takes over.

c. Hyperplasia is enhanced by high-fat diet in a strain-dependent way, suggesting a synergistic interaction between genetics and diet. Moreover, high-fat feeding increases the rate of adipose cell size growth, independent of strain, reflecting the increase in calories requiring storage. Additionally, high-fat diet leads to a dramatic spreading of the size distribution of adipose cells in both strains; this implies an increase in size fluctuations of adipose cells through lipid turnover. Jo J, Gavrilova O, Pack S, Jou W, Mullen S, et al. 2009 Hypertrophy and/or Hyperplasia: Dynamics of Adipose Tissue Growth. PLoS Comput Biol 5(3): e1000324. doi:10.1371/journal.pcbi.1000324 
14. Calories In – What is Recommended?

a. Must consider height, weight, age, and gender

b. Must estimate resting energy needs

c. For men:   66.5 + (13.8 ( (kg)) + (5 ( (cm)) – (6.8 ( (age in yr.))
d. For women:  665.1 + (9.6 ( (kg)) + (1.8 ( (cm)) – (4.7 ( (age in yr.)) 

e. Calculate yours online!
i. http://www.dietitian.com/ibw/ibw.html 

ii. http://www.bcm.edu/cnrc/caloriesneed.htm 

15. CALORIES IN INFLUENCED BY PHYSICAL, PSYCHOLOGICAL,  AND ENVIRONMENTAL FACTORS

16. FAT ITSELF IS AN ENDOCRINE ORGAN

a. Leptin 
i. A hormone produced by the adipose tissue

ii. Increases with larger fat mass (and decreases desire to eat)

iii. Decreases with lower fat mass (and enhances desire to eat)
17. HORMONES AND NEUROTRANSMITTERS INFLUENCE CALORIES IN

a. Endorphins 
i. Natural body tranquilizer that can prompt you to eat

b. CCK 
i. Along with gastrointestinal distention, decreases hunger (and desire to eat) 

c. Serotonin
i. Neurotransmitter that is released as a result of carbohydrate intake

ii. High levels appear to decrease desire to eat carbohydrates and induce calmness.

18. HOW IS FAT BROKEN DOWN? (LIPOLYSIS)
a. Triglycerides from muscle, adipose, blood

b. Triglycerides broken down to glycerol and fatty acids

i. Fatty acids will be further broken down via fatty acid oxidation.

ii. Glycerol is converted to pyruvate or used in gluconeogenesis.
c. Fats are stored in the body as triglycerides. The triglycerides come from adipose (fat) tissue, blood, or muscle. The triglycerides in adipose cells are liberated by hormone-sensitive lipase. Hormone-sensitive lipase activity is increased by glucagon, growth hormone, epinephrine, and other hormones.

d.  The first step in converting fat to ATP is to break down the triglycerides into fatty acids and glycerol through a process called lipolysis. The glycerol is converted to pyruvate or glucose in the liver. The fatty acids are broken down in the mitochondria of the cell via a process called beta oxidation.

e. Gluconeogenesis (abbreviated GNG) is a metabolic pathway that results in the generation of glucose from non-carbohydrate carbon substrates such as lactate, glycerol, and glucogenic

 HYPERLINK "http://en.wikipedia.org/wiki/Glucogenic_amino_acid"  amino acids.

19. SATIETY REGULATION
a. The hypothalamus

i. When feeding cells are stimulated, they signal you to eat.

ii. When satiety cells are stimulated, they signal you to stop eating.

b. Sympathetic nervous system (fight-or-flight)

i. When activity increases, it signals you to stop eating.

ii. When activity decreases, it signals you to eat.
20. WHAT TELLS US TO TAKE CALORIES IN?
a. Appetite

i. Psychological (external) drive to eat

ii. Often in the absence of hunger

iii. e.g., seeing/smelling fresh baked chocolate chip cookies

b. Hunger

i. Physiological (internal) drive to eat

ii. Controlled by internal body

21. So Then, What is a Healthy Body Weight?
a. Based on how you feel, weight history, fat distribution, family history of obesity-related disease, current health status, and lifestyle

b. Current height/weight standards only provide guides

c. More on this in Eating Disorders 
22. Body Mass Index (BMI)
a. This slide demonstrates the limitations of BMI and its inability to precisely predict obesity in people with a lot of muscle mass, such as athletes. BMI also does not necessarily apply to all ethnic groups
23. Overweight and Obesity - Defined by BMI
a. Slide Points
i. Underweight = BMI < 18.5
ii. Healthy weight = BMI 18.5–24.9

iii. Overweight = BMI 25–29.9

iv. Obese = BMI 30–39.9

v. Severely obese = BMI > 40 

b. Body Mass Index is one of the most widely used “standards” for determining if a person is overweight, obese, normal weight, or underweight. (See Table 7.6 to look up your BMI.)  There is an increased risk of heart disease, diabetes, stroke, osteoarthritis, and other diseases with an increased BMI (refer students to Table 7.7).

c.  Underweight is highlighted to point out that the relationship between BMI and disease risk is a “U” shaped curve. Therefore, risk of disease also increases if a person is underweight.
24. Relationship between BMI and Cardiovascular Disease Mortality  

25. Body Fat Distribution Influences Disease Risk

a. Upper-body (android) obesity; “apple shape” pictured on left. 

• Associated with more heart disease, HTN, Type II diabetes

• Abdominal fat is released right into the liver.

• Fat affects the liver’s ability to clear insulin and lipoprotein.

• Encouraged by testosterone and excessive alcohol intake

• Defined as waist-to-hip ratio of >1.0 in men and >0.8 in women
b.   Gynoid obesity, pictured on right of slide. 

• Encouraged by estrogen and progesterone

• After menopause, upper-body obesity appears.

• Less health risk than upper-body obesity

26. Estimating Body Composition
a. Focus % body fat, not weight

b. Excessive amount of body fat

c. Women with > 30–35% body fat

d. Men with > 25% body fat

e. Increased risk for health problems 
27. Ways to estimate Body Composition
a. Underwater weighing 

i. Most accurate

ii. Fat is less dense than lean tissue.

iii. Use equations
b. Bioelectrical Impedance

i. Low-energy current to the body that measures the resistance to electrical flow

ii. Fat is resistant to electrical flow; more the resistance, more body fat you have.
28. Nature vs. Nurture

29. Nature debate: i.e., genetics
a. Identical twins raised apart have similar weights.

b. Genetics accounts for ~40 percent of weight differences.

c. Genes affect metabolic rate, fuel use, and brain chemistry.

d. Thrifty metabolism gene allows for more fat storage to protect against famine. 
30. Set Point Theory
a. Weight is genetically predetermined

b. Body resists weight change; weight returns after weight loss

c. Leptin assists in weight regulation.

d. Reduction in energy intake results in lower metabolic rate.

e. Ability to shift the set point weight
31.   Nurture

a. Learned eating habits/environmental factors

b. Activity factor (or lack of)

c. Poverty and obesity

d. Female obesity is rooted in childhood obesity

e. Male obesity appears after age 30.
32. Which is it True?
a. Points:

i. Obesity is nurture allowing nature to express itself.

ii. Location of fat is influenced by genetics.

iii. A child with no obese parents has a 10 percent chance of becoming obese.

iv. A child with one obese parent has a 40 percent chance.

v. A child with two obese parents has an 80 percent chance.
b. Those at risk for obesity may face a lifelong struggle with weight.

c. BUT: Genes do not control destiny.

d. Increased physical activity and moderate intake can promote healthy weight.
33. Weight Loss:  What Doesn’t Work?
34. Surgery

a. Common surgical procedure for treating severe obesity - Gastroplasty by stapling, vertical band gastroplasty, gastric bypass.

b. Reduces the stomach’s size (from 4 cups) to half a shot glass size (1 oz)

c. Overeating will result in rapid vomiting.

d. Smaller stomach promotes satiety earlier.

e. Seventy-five percent will lose ~50% of excess body weight

f. Costly

g. Dumping syndrome
35. Is Carb-cutting a wise idea?
a. Oxaloacetate is used in the citric acid cycle.

i. Pyruvate is a source of oxaloacetate.

ii. Pyruvate is derived from glucose (carbohydrate).

b. Fatty acid oxidation works better when carbohydrates are available.
36. What Does Work?

37. Excess Calories = How Many Are Too Many?

a. Positive Energy vs. Negative Energy again

38. CALORIES “OUT” INFLUENCED BY MANY FACTORS
a. Resting Energy Expenditure/Basal Metabolism
i. The minimum energy expended to keep a resting, awake body alive

1. Varies from person to person (age, gender, muscle mass)

b. Physical activity
i. More activity, more energy burned (and more muscle => affects REE)

c. Thermic Effect of Food
i. Energy used to digest, absorb, and metabolize food nutrients

ii. TEF is higher for protein than fat
39. Sound Weight-Loss Program
a. Slide Points

i. Meets nutritional needs, except for kcal

ii. Density very important

iii. Slow and steady weight loss 

iv. Adapted to individuals’ habits and tastes—is realistic

v. Improves overall health

vi. Focuses on health

vii. Contains common foods

viii. Fits into any social situation

ix. Changes eating problems/habits 

x. Contains enough kcal to minimize hunger and fatigue

xi. No starvation diets

xii. Includes exercise

40. Cutting Back
a. Control calorie intake by being aware of kcal and fat content of foods

b. Cut empty calories 

c. Look at beverages first 

d. Control portion size

e. Prevent becoming “ravenous”

f. Read food labels

g. Estimate kcal using MyPyramid or diet analysis 

41. Regular Physical Activity
a. Exercise very important for maintenance and prevention of weight loss

b. Increases energy expenditure

c. Duration and Intensity

d. Make it a part of schedule
42. What It Takes to Lose a Pound
a. Body fat contains 3,500 kcal per pound

b. Fat storage (body fat plus supporting lean tissues) contains 2,700 kcal per pound

c. Must have an energy deficit of 2,700–3,500 kcal to lose a pound per week

43. Do the Math

a. To lose one pound, you must create a deficit of 2700–3500 kcal.
b. To lose a pound in 1 week (7 days), try cutting back on your kcal intake and increase physical activity so that you create a deficit of 400–500 kcal per day.
44. Volume Eating
a. “LESS FAT, MORE FILLING. The tiny portion of ordinary macaroni and cheese on the left contains 330 calories. So does the huge bowl of this comfort food made using an alternate recipe, at right. The latter was formulated by substituting whole-wheat pasta for regular, nonfat milk for whole, and low-fat cheese for regular. In addition, the lower-calorie recipe uses less butter and cheese and boosts its volume with spinach and tomatoes.”  - Michael Black 
b. http://www.sciencenews.org/articles/20060218/food.asp 
45. Cognitive Restructuring
a. Changing your frame of mind regarding eating

b. Replace eating due to stress with  “walking”
46. Weight Maintenance
a. Prevent relapse 

i. Occasional lapse is fine 

ii. Allow room for sweets and favorites

iii. Continue to practice newly learned behavior

iv. Requires “motivation, movement, and monitoring”

b. Have social support 

i. Encouragement from professionals or friends/family 

