Chapter 13
Obesity

How To Estimate Obesity

· Obesity can be estimated by using a mathematical formula called the body mass index (BMI) - weight in kilograms divided by height in meters squared (BMI = kg/m2). 

· A BMI of 18.5 to 24.9 is considered a "normal" weight. 

· A BMI of 25 to 29.9 is considered overweight

· A BMI of 30 or above is considered obese.

Obesity/Overweight Prevalence

· Obesity affects about 3 in 10 adults (compared to Healthy People 2010 goal of 15%), with the highest rates among the poor and minority groups (Figure 13.2).

· 65% overweight/obese (Figure 13.3).

· Compared to 1960, average adult now weighs 24 pounds more (males = 190 pounds, 69 inches, BMI 28; females = 163 pounds, 64 inches, BMI 28) and the average teenager 15 pounds more.

· Figure 13.4 shows dramatic increase in obesity prevalence on a state-by-state basis.

· Among children and adolescents, 16% is rated as overweight, up substantially from the 1960s (Figure 13.5)

Health Risks of Obesity

· A psychological burden

· Increased high blood pressure (Fig 13.6)

· Dyslipidemia (high cholesterol, triglycerides, LDL-C, low HDL-C (Fig 13.7)

· Increased risk of gallstones (Fig 13.8)

· Increased osteoarthritis (Fig 13.9)

· Increased diabetes (type 2) (Chapter 12, Figs 12.6-12.8)

· Increased cancer (colon, rectum, prostate, pancreas, liver, kidney, breast, uterus, ovaries, gallbladder, bile ducts) (Chapter 11, Figs 11.6, 11.19, 11.24)

· Increased mortality and early death (Figs 13.10, 13.11)

· Increased heart disease and stroke (Figs 13.12, 13.13)

Genetic and Parental Influences

· Dr. Mayer, 1965: 80% of offspring of 2 obese parents become obese, 40% with one, and 14% with none.  Parental obesity predicts obesity in their offspring, especially when present during the first 10 years of life (Fig 13.18).  More than 80% of obese adolescents remain obese as adults (Fig 13.20).

· Twin studies show that identical twins reared apart have BMIs as close as when reared together.

· Adults adopted before age 1 have BMIs most similar to biologic parents.

· Inheritance accounts for 25% of variance in fatness, with lifestyle/environment 45%.  See figure 13.19).  Subsequent research suggests 25-40% of variance in obesity has genetic basis.

· Some people are obesity prone because of their genes and must exercise more and eat less than others to achieve desirable weight.

High Energy Intake

· Do obese people eat more than the nonobese?  Older studies used 3-7 day food records, and data suggested energy intake was similar between obese and nonobese.

· However, obese people tend to underestimate intake by 20-50% (Figure 13.21).

· Use of respiratory chambers and doubly labeled water show that obese people both expend and ingest more energy (Figure 13.22).

High Energy Intake

· When dietary fat intake is high, most adults and children tend to gain weight easily and quickly.

· Obese compared to lean people tend to choose high-fat and energy-rich foods more often.

· High fat foods are more palatable, prompting people to take in more energy (Figs 13.23 to 13.25).

Low Energy Expenditure

· Humans expend energy in 3 ways (Figure 13.26).

· The resting metabolic rate is directly related to body weight (high in the obese, lower in the lean), and parallels changes in weight (Table 13.1, Fig 13.27).

· Regular physical activity is related to a reduced risk of body weight gain (Figs 13.28, 13.29).

· Physical activity is significantly lower in obese people (Fig 13.30, 13.31; Table 13.2).

·  The thermic effect of food (10%) is slightly lower in the obese (Figs 13.32, 13.33).

Daily Energy Expenditure

· Fig. 13.26 The largest number of calories expended by most people (except for athletes during heavy training) is from the resting metabolic rate (RMR). Am J Clin Nutr 55:242S-s45S, 1992.
Resting Metabolic Rate (RMR)
Description

· The basal metabolic rate (BMR) represents the energy needed to support the basic cost of living, including the metabolic activities of cells and tissues, blood circulation, respiration, and gastrointestinal and kidney functions.  

Energy Expenditure and Body Mass Change

· Fig. 13.27  The resting metabolic rate is directly related to body weight (higher in the obese, lower in the lean), and parallels changes in weight.  N Engl J Med 332:621-628, 1995
Figure 13.32

Treatment of Obesity Is Challenging

· Four in 10 U.S. adults at any given time are trying to lose weight (Fig. 13.34).

· Among adults trying to lose weight, only one in five follow 2 key recommendations: eat fewer calories and increase physical activity.

· Many obese people will not stay in treatment, and of those who do, most will not achieve ideal weight.  Of those who lose weight, most will regain it (Fig. 13.35).

· Regular exercise is a marker of long-term success in maintaining weight loss (Fig. 13.36, Box 13.2).

Conservative Treatment Guidelines

· Obesity should be treated as a chronic condition, not an acute illness.

· Incorporate change in diet, increase in physical activity, and change in behavior.

· Aim for about 0.5-2 pounds of weight loss a week.

· Each pound of fat = 3,500 calories.

Misconceptions Regarding the Role of Exercise In Weight Loss (Box 13.9)

· Accelerates weight loss significantly when combined with a reducing diet (Figs 13.40 to 13.43).

· Causes the RMR to stay elevated for a long time after the bout, burning extra calories (Figs 13.44, 13.45).

Misconception #1:  Aerobic Exercise Accelerates Weight Loss Significantly When Combined With A Reducing Diet

· Some obese people have been led to believe that if they start brisk walking 2-3 miles/day (or workout for 30-45 min/day) significant amounts of body weight will be lost quickly.  This is not true.

Why?  The net energy expenditure of exercise is small (only about 135 kcal per 3-mile walk).  To be accurate, the RMR and potential informal activity calories must be subtracted out.

Misconception #2:  Exercise Causes the Resting Metabolic Rate to Stay Elevated for a Long Time after the Bout, Burning Extra Calories

· The truth is that the energy expended after aerobic exercise is small unless a great amount of high intensity exercise is engaged in.

· Moderate intensity exercise for 30 min increases the RMR for only 20-30 min, burning 10-20 extra calories.

· High intensity exercise for 30 min increases the RMR for 35-45 min, burning 15-30 extra calories.

· Thus when the obese individual walks for 20-30 min, about 10 extra calories will be burned afterwards, hardly enough to be meaningful. 

Practical Conclusions

· To sum up, individuals adopting a moderate exercise program to lose weight should not count on a revved up metabolism to burn a significant amount of extra calories beyond that linked to the exercise itself.            

2005 USDA 
Dietary Guidelines

· ■  To reduce the risk of chronic disease in adulthood: Engage in at least 30 min of moderate-intensity physical activity, above usual activity, at work or home on most days of the week.

· ■  To help manage body weight and prevent gradual, unhealthy body weight gain in adulthood:  Engage in approximately 60 min of moderate- to vigorous-intensity activity on most days while not exceeding caloric intake requirements.

· ■  To sustain weight loss in adulthood: Participate in at least 60-90 min of daily moderate-intensity physical activity while not exceeding caloric intake requirements. 

The Power Behind Weight Loss?

· Eating less has the biggest impact on weight loss.

· Exercise helps, but must exceed 60 minutes a day to be meaningful (more than most obese individuals are willing to endure) (Jeffery et al.  Am J Clin Nutr 2003;78:684-689).

· Exercise is more important in improving the health of the obese individual during weight loss than in accelerating weight loss.

· Thus in the “battle of the bulge,” jab with exercise and deliver the knock-out blow with diet.

Box 13.10   So Then Why Exercise When Trying to Lose Weight?

· Improves heart lung fitness (which tends to be low in obese individuals).

· Improves overall health, and decreases the risk of obesity-related diseases such as heart disease, stroke, cancer, and hypertension.

· Improves the blood lipid profile, with an increase in HDL-C and a decrease in triglycerides.

· Improves psychological state, especially increased general well-being and vigor and decreased anxiety and depression.

The Surgeon General’s Call To Action To Prevent and Decrease Overweight and Obesity


· The Nation must take action to assist Americans in balancing healthful eating with regular physical activity. Individuals and groups across all settings must work in concert to:
· Ensure daily, quality physical education in all school grades. 

· Reduce time spent watching television and in other similar sedentary behaviors. 

· Build physical activity into regular routines and playtime for children and their families. 

· Create more opportunities for physical activity at worksites. 

· Make community facilities available and accessible for physical activity for all people. 

· Promote healthier food choices, including at least 5 servings of fruits and vegetables each day, and reasonable portion sizes at home, in schools, at worksites, and in communities. 

Exercise Prescription Guidelines

· Initially, moderate levels of physical activity for 30 to 45 minutes, 3 to 5 days per week, should be encouraged.

· Starting a physical activity regimen may require supervision for some obese people. The need to avoid injury during physical activity is a high priority.  

· Extremely obese persons may need to start with simple exercises that can be intensified gradually.  For most obese patients, physical activity should be initiated slowly, and the intensity should be increased gradually. 

· Initial activities may be increasing small tasks of daily living. With time, the patient may engage in more strenuous activities. 

· A regimen of daily walking is an attractive form of physical activity for many people, particularly those who are overweight or obese. 

· The patient can start by walking 10 minutes, 3 days a week, and can build to 30 to 45 minutes of more intense walking at least 3 days a week and increase to most, if not all, days.  

· All adults should set a long-term goal to accumulate at least 30 minutes or more of moderate-intensity physical activity on most, and preferably all, days of the week.

· Reducing sedentary time is another approach to increasing activity. 

Box 13.11  Role of Physical Activity in Weight Management

· Physical activity can influence body weight three different ways: 

· Prevent weight gain in the first place.
· Near-daily physical activity that is continued month after month, year after year, lowers the risk of weight gain with age.

· Help one lose weight if overweight or obese.

· For most overweight and obese people, the extra weight lost with exercise is small when compared to that caused by the diet.  Because most overweight people can only exercise moderately, the actual amount of energy expended tends to be lower than expected, and has a rather small impact on weight loss during a 2-4 month reducing diet. 

· Maintain a good body weight after the excess weight is lost.
· Regular physical activity is one of the best predictors of those who are able to maintain weight loss over the long term.  

