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Introduction


55-60% > 25 kg/m2 BMI


22% > 30 kg/m2 BMI


$100 billion annually to treat obesity related conditions

Identifying


What is the advantage of using BMI?


What is the disadvantage of using BMI?


Why is percent body fat not used?

Identifying


Fat distribution and intra-abdominal fat


How do you measure it?


Waist/Abdominal circumference


Abdomen  102 cm (~40 inches) in men


Abdomen > 88 cm (~35 inches) in women

Magnitude


How much weight loss is significant? 5-10%

Diet


Resting Metabolic Rate = 1 kcal/kg/hr


90.7 kg (200 lbs) = 2, 176.8 kcals/day


With an intake of 1000-1500 kcals/day there would be an energy deficit of 676-1,176 kcals per day


4,737-8232 kcals/week or ~1-2 pounds

Very-low Calories Diets


How low is very low?


< 800 kcals


Do they work? Are they better other, higher calorie diets?

Macronutrient


Which is more important when it comes to helping a person lose weight, the type of food or the amount of food in the diet?


Why?

Reduced Fat Intake


What is the reason that reducing the amount of fat in the diet is effective for weight loss?


The National Weight Control Registry found 24% fat in the diets of people who were successful with weight loss.


“A 10% reduction in fat intake can have a significant impact on the energy balance and body weight over the long-term.”

Willett WC ; Leibel RL 

Dietary fat is not a major determinant of body fat.
The American Journal of Medicine 2002 Dec 30; 113 Suppl 9B: 47S-59S


The percentage of energy from fat in diets has been thought to be an important determinant of body fat, and several mechanisms have been proposed. Comparisons of diets and the prevalence of obesity between affluent and poor countries have been used to support this relationship, but these contrasts are seriously confounded by differences in physical activity and food availability. Within areas of similar economic development, regional intake of fat and prevalence of obesity have not been positively correlated. Randomized trials are the preferable method to evaluate the effect of dietary fat on adiposity and are feasible because the number of subjects needed is not large. In short-term trials, a modest reduction in body weight is typically seen in individuals randomized to diets with a lower percentage of calories from fat. However, compensatory mechanisms appear to operate, because in randomized trials lasting >or=1 year, fat consumption within the range of 18% to 40% of energy appears to have little if any effect on body fatness. The weighted mean difference was -0.25 kg overall and +1.8 kg (i.e., less weight loss on the low-fat diets) for trials with a control group that received a comparable intensity intervention. Moreover, within the United States, a substantial decline in the percentage of energy from fat during the last 2 decades has corresponded with a massive increase in the prevalence of obesity. Diets high in fat do not appear to be the primary cause of the high prevalence of excess body fat in our society, and reductions in fat will not be a solution.

Protein


Why might a high protein diet be helpful with weight loss? Increase thermogenesis and satiety

Dansinger ML ; Gleason JA ; Griffith JL ; Selker HP ; Schaefer EJ 

Comparison of the Atkins, Ornish, Weight Watchers, and Zone diets for weight loss and heart disease risk reduction: a randomized trial.

JAMA 2005 Jan 5; 293(1): 43-53


160 overweight people were randomly assigned to one of the four diets. They followed a supervised program for two months and were left to continue the diets on their own. 


After only two months, 22 percent quit the study. After a year, 35 percent dropped out of Weight Watchers and the Zone diets, and 50 percent quit the Atkins and Ornish plans. 


People who stayed on their diet for a full year did experience weight loss. 



6 percent weight loss for the Ornish program (low fat)



5 percent weight loss for those on both Weight Watchers and the Zone diets 



4 percent weight loss for Atkins dieters (low carb)

Astrup A ; Meinert Larsen T ; Harper A 

Atkins and other low-carbohydrate diets: hoax or an effective tool for weight loss?

Lancet 2004 Sep 4-10; 364(9437): 897-9


CONTEXT: The Atkins diet books have sold more than 45 million copies over 40 years, and in the obesity epidemic this diet and accompanying Atkins food products are popular. The diet claims to be effective at producing weight loss despite ad-libitum consumption of fatty meat, butter, and other high-fat dairy products, restricting only the intake of carbohydrates to under 30 g a day. Low-carbohydrate diets have been regarded as fad diets, but recent research questions this view.


STARTING POINT: A systematic review of low-carbohydrate diets found that the weight loss achieved is associated with the duration of the diet and restriction of energy intake, but not with restriction of carbohydrates. Two groups have reported longer-term randomised studies that compared instruction in the low-carbohydrate diet with a low-fat calorie-reduced diet in obese patients (N Engl J Med 2003; 348: 2082-90; Ann Intern Med 2004; 140: 778-85). Both trials showed better weight loss on the low-carbohydrate diet after 6 months, but no difference after 12 months. 


WHERE NEXT?: The apparent paradox that ad-libitum intake of high-fat foods produces weight loss might be due to severe restriction of carbohydrate depleting glycogen stores, leading to excretion of bound water, the ketogenic nature of the diet being appetite suppressing, the high protein-content being highly satiating and reducing spontaneous food intake, or limited food choices leading to decreased energy intake. Long-term studies are needed to measure changes in nutritional status and body composition during the low-carbohydrate diet, and to assess fasting and postprandial cardiovascular risk factors and adverse effects. Without that information, low-carbohydrate diets cannot be recommended

Science of Sport: Are the Atkins, Zone, and South Beach Diets Slowing you Down?

By Kimberly Mueller-Brown, MS, RD

Here are the top ten reasons why high carbohydrate diets win the race.

#10. Low carbohydrate diets leave you mentally drained

#9. Low carbohydrate diets trigger premature muscle fatigue during exercise

#8. Low carbohydrate diets compromise immune function

#7. Low carbohydrate diets affect mood

#6. Low carbohydrate diets are often deficient in essential nutrients

#5. Low carbohydrate diets slow muscle recovery

#4. Low carbohydrate diets increase risk for muscle injury during training

#3. Low carbohydrate diets increase risk for kidney stones

#2. Low carbohydrate diets can diminish bone healt

#1. Low carbohydrate diets can trigger joint pain

Science of Sport: Are the Atkins, Zone, and South Beach Diets Slowing you Down?

By Kimberly Mueller-Brown, MS, RD


Traditional guidelines posted by the American Dietetic Association recommend that 45-65% of total calories be consumed in the form of carbohydrates, with guidelines for endurance athletes focusing on the latter end of these recommendations during training and competition. The carbohydrate intake of elite distance runners in the United States, Netherlands, Australia, and Southern Africa have been measured at 49%, 50%, 52%, and 50% respectively. Perhaps the most decorated distance runners in the world, however, are the Kenyan runners who reportedly won a staggering 40% of all major international middle- and long-distance competitions from 1987-1997.6 Interestingly, Kenyan runners have a carbohydrate composition that tower over their competition with measurements reporting 75+% or 10.4 grams carbohydrate per kg of body mass, which may lead one to argue that running success and carbohydrate intake are directly related.

Exercise Recommendations


A combination of diet and exercise is the most effective approach


What about exercise alone?


Ross, et al 2000.

Exercise


What is meant by “responders” and “non-responders”?


6.8 times greater difference between pairs of twins compared to within pairs of twins.


Is there a gender difference?

Exercise Prescription


Duration. Is 30 minutes, most days of the week enough?


Research findings:



> 200-300 minutes per week



> 2000 kcals per week


Are those amounts realistic?

Exercise Prescription


Intensity? 


Intermittent exercise. Is it effective?

Exercise Prescription


Physical activity (lifestyle activity) or structured/formal exercise?

Resistance Training


Does resistance training increase fat-free mass?


Does an increase in FFM increase resting metabolic rate?


Does resistance training significantly help with weight loss? Why?

Summary of ACSM Recommendations

1. It is recommended that individuals with a body mass index >25 kg·m2 consider reducing their body weight, especially if this level of body weight is accompanied by an increase in abdominal adiposity. Individuals with a body mass index ≥ 30 kg·m-2 are encouraged to seek weight loss treatment (see Table 1). Although it is recognized that body mass index may misclassify the health risk of very active and/or lean individuals, the use of body mass index provides a meaningful clinical assessment of health risk. Moreover, although it is also recognized that more sophisticated measures of body composition are available, there is no consensus on the absolute amount of body fatness at which health risk increases. 

2. It is recommended that overweight and obese individuals target reducing their body weight by a minimum of 5-10% and maintain at least this magnitude of weight loss long-term. This amount of weight loss is consistent with what is attainable with standard weight loss programs that focus on modifying eating and exercise behaviors, and this amount of weight loss has been shown to be associated with improvements in risk factors and a reduced likelihood of chronic diseases including coronary heart disease, type 2 diabetes, hypertension, and hyperlipidemia.

3. It is recommended that individuals strive for long-term weight maintenance and the prevention of weight regain over the long-term, especially when weight loss is not desired, or when attainment of ideal body weight is not achievable. Prevention of weight gain or weight regain has been defined as maintaining a body weight that is within 2.3 kg (5 pounds) of one's current weight (92,93).

4. It is recommended that weight loss programs target changing both eating and exercise behaviors, as sustained changes in both behaviors have been shown to result in significant long-term weight loss. Moreover, it is important for programs targeting modifications in these behaviors to incorporate strong behavioral modification strategies to facilitate the adoption and maintenance of the desired changes in behavior. 

5. It is recommended that overweight and obese individuals reduce their current level of energy intake by 500-1000 kcal/day to achieve weight loss and that this be combined with a reduction in dietary fat to <30% of total energy intake. It is also recommended that an individualized level of energy intake be established that prevents weight regain after initial weight loss, while maintaining a low-fat diet (≤30% of total energy intake) (55). Additional research is needed with regard to changes in other macronutrients and long-term weight loss. 

6. It is recommended that overweight and obese individuals progressively increase to a minimum of 150 min of moderate intensity physical activity per week, as this level of exercise may have a positive impact on health in overweight and obese adults. However, for long-term weight loss, overweight and obese adults should eventually progress to higher amounts of exercise (e.g., 200-300 min·wk-1 or ≥ 2000 kcal·wk-1 of leisure-time physical activity). Table 2 provides specific information regarding energy expenditure for various modes of physical activity. 

7. It is recommended that resistance exercise supplement the endurance exercise program in overweight and obese adults that are undertaking modest reductions in energy intake to lose weight. Resistance exercise should focus on improving muscular strength and endurance in this population.

8. It is recommended that pharmacotherapy for weight loss only be used in individuals with a body mass index ≥ 30 kg·m2, or with a body mass index >27 kg·m-2 in the presence of additional comorbidities. In addition, it is recommended that weight loss medications only be used in combination with a strong behavioral intervention that focuses on modifying eating and exercise behaviors, and be used under the supervision of a physician.
Other Weight Loss Studies

Successful Weight Loss Maintenance.  Wing, Rena R.; Hill, James O. Annual Review of Nutrition v. 21 (2001) p. 323-41

INTRODUCTION 


Obesity is a major health problem in the United States, with over 50% of Americans classified as overweight or obese. Many of these individuals are attempting to lose weight (39). However, the perception of the general public is that long-term reduction in body weight is difficult to achieve. The goal of this chapter is to summarize the information available on successful weight loss maintenance. How many achieve this goal? How do they do it? What are the consequences? In describing successful weight loss maintainers, we draw heavily on findings from the National Weight Control Registry (NWCR), a registry of individuals who have been extremely successful at long-term weight loss maintenance. 

It is important that a consensus be reached on a definition for successful weight loss maintenance. Our recommendation is that an intentional weight loss of greater than or equal to 10% of initial body weight that is maintained at least 1 year be considered success. According to this definition, approximately 20% or more of individuals who attempt weight loss would be "successful." Although the NWCR does not provide information about how many people achieve long-term weight loss success, it does provide information about strategies used to achieve and maintain a weight loss. With regard to weight loss, the most obvious conclusion from the NWCR is that weight loss should include both changing diet and increasing physical activity. We do not, however, see any particular type of diet modification to achieve the weight loss that is common to these successful weight loss maintainers. 


We believe that strategies for weight loss maintenance may be the key to long-term weight management success. We find three behaviors in a vast majority of NWCR subjects. First, these subjects engage in high levels of physical activity. The amount of physical activity that facilitates successful weight loss maintenance may be closer to 1 h/day rather than the 30 min three times per week suggested in recommendations to the general public. Consequently, we may need to increase our physical activity goals in obesity treatment programs. 


Second, these subjects report eating a diet low in fat and high in carbohydrate. We believe this is important information given the oscillating nature of popular diet books regarding optimum macronutrient composition for weight loss. 


Third, these subjects report regular self-monitoring of weight.

Physical activity in the prevention of obesity: current evidence and research issues DiPietro, Loretta Med. Sci. Sports Exerc., 31 (11):S542-S546, 1999.


Purpose: The relation between habitual physical activity and the prevention of overweight and obesity in adults based on the evidence from the epidemiologic literature is described.


Methods: Literature was reviewed of current findings from large population-based studies of forward directionality in which physical activity was considered as a primary study factor.


Results: The longitudinal evidence suggests that habitual physical activity plays more of a role in attenuating age-related weight gain, rather than in promoting weight loss. Moreover, recent data suggest that increasing amounts of physical activity may be necessary to effectively maintain a constant body weight with increasing age.


Conclusion: Over decades, small savings in excess weight gain accumulate into net savings that may be quite meaningful with regard to minimizing the risk associated with obesity-related disorders. The question remains as to how important maintaining a constant body weight through middle age and into older age is to healthy, already-active people of normal body weight.

Effects of the Amount of Exercise on Body Weight, Body Composition, and Measures of Central Obesity.  Cris A. Slentz, PhD;  et al Arch Intern Med. 2004;164:31-39. 


Background  Obesity is a major health problem due, in part, to physical inactivity. The amount of activity needed to prevent weight gain is unknown. 


Objective  To determine the effects of different amounts and intensities of exercise training. 


Design  Randomized controlled trial (February 1999–July 2002). 


Setting and Participants  Sedentary, overweight men and women (aged 40-65 years) with mild to moderate dyslipidemia were recruited from Durham, NC, and surrounding communities. 


Interventions  Eight-month exercise program with 3 groups: (1) high amount/vigorous intensity (calorically equivalent to approximately 20 miles [32.0 km] of jogging per week at 65%-80% peak oxygen consumption); (2) low amount/vigorous intensity (equivalent to approximately 12 miles [19.2 km] of jogging per week at 65%-80%), and (3) low amount/moderate intensity (equivalent to approximately 12 miles [19.2 km] of walking per week at 40%-55%). Subjects were counseled not to change their diet and were encouraged to maintain body weight. 


Main Outcome Measures  Body weight, body composition (via skinfolds), and waist circumference. 


Results  Of 302 subjects screened, 182 met criteria and were randomized and 120 completed the study. There was a significant (P<.05) dose-response relationship between amount of exercise and amount of weight loss and fat mass loss. The high-amount/vigorous-intensity group lost significantly more body mass (in mean [SD] kilograms) and fat mass (in mean [SD] kilograms) (-2.9 [2.8] and -4.8 [3.0], respectively) than the low-amount/moderate-intensity group (-0.9 [1.8] and -2.0 [2.6], respectively), the low-amount/vigorous-intensity group (-0.6 [2.0] and -2.5 [3.4], respectively), and the controls (+1.0 [2.1] and +0.4 [3.0], respectively). Both low-amount groups had significantly greater improvements than controls but were not different from each other. Compared with controls, all exercise groups significantly decreased abdominal, minimal waist, and hip circumference measurements. There were no significant changes in dietary intake for any group. 


Conclusions  In nondieting, overweight subjects, the controls gained weight, both low-amount exercise groups lost weight and fat, and the high-amount group lost more of each in a dose-response manner. These findings strongly suggest that, absent changes in diet, a higher amount of activity is necessary for weight maintenance and that the positive caloric imbalance observed in the overweight controls is small and can be reversed by a modest amount of exercise. Most individuals can accomplish this by walking 30 minutes every day. 

Physical activity, total and regional obesity: dose-response considerations


ROSS, ROBERT; JANSSEN, IAN 


Medicine and Science in Sports and Exercise: Volume 33(6) Supplement June 2001 pp S521-S527 


Purpose: This review was undertaken to determine whether exercise-induced weight loss was associated with corresponding reductions in total, abdominal, and visceral fat in a dose-response manner.


Methods: A literature search (MEDLINE, 1966-2000) was performed using appropriate keywords to identify studies that consider the influence of exercise-induced weight loss on total and/or abdominal fat. The reference lists of those studies identified were cross-referenced for additional studies. 


Results: Total fat. Review of available evidence suggested that studies evaluating the utility of physical activity as a means of obesity reduction could be subdivided into two categories based on study duration. Short-term studies (≤16 wk, N = 20) were characterized by exercise programs that increased energy expenditure by values double (2200 vs 1100 kcal·wk-1) that of long-term studies (≥26 wk, N = 11). Accordingly, short-term studies report reductions in body weight (-0.18 vs -0.06 kg·wk-1) and total fat (-0.21 vs -0.06 kg·wk-1) that are threefold higher than those reported in long-term studies. Moreover, with respect to dose-response issues, the evidence from short-term studies suggest that exercise-induced weight loss is positively related to reductions in total fat in a dose-response manner. No such relationship was observed when the results from long-term studies were examined. Abdominal fat. Limited evidence suggests that exercise-induced weight loss is associated with reductions in abdominal obesity as measured by waist circumference or imaging methods; however, at present there is insufficient evidence to determine a dose-response relationship between physical activity, and abdominal or visceral fat. 


Conclusion: In response to well-controlled, short-term trials, increasing physical activity expressed as energy expended per week is positively related to reductions in total adiposity in a dose-response manner.  Although physical activity is associated with reduction in abdominal and visceral fat, there is insufficient evidence to determine a dose-response relationship.

Reductions in portion size and energy density of foods are additive and lead to sustained decreases in energy intake1,2,3
Barbara J Rolls, Liane S Roe and Jennifer S Meengs

American Journal of Clinical Nutrition.


Background: When the portion size and energy density (in kcal/g) of a food are varied simultaneously in a single meal, each influences energy intake independently.


Objective: We aimed to determine how the effects of portion size and energy density combine to influence energy intake and satiety over multiple meals for 2 d.


Design: In a crossover design, 24 young women were provided with meals and snacks for 2 consecutive days per week for 4 wk; all foods were consumed ad libitum. Across the 4 sessions, the subjects were served the same 2 daily menus, but all foods were varied in portion size and energy density between a standard level (100%) and a reduced level (75%).


Results: Reducing the portion size and energy density of all foods led to significant and independent decreases in energy intake over 2 d (P < 0.0001). A 25% decrease in portion size led to a 10% decrease in energy intake (231 kcal/d), and a 25% decrease in energy density led to a 24% decrease in energy intake (575 kcal/d). The effects on energy intake were additive and were sustained from meal to meal. Despite the large variation in energy intake, there were no significant differences in the ratings of hunger and fullness across conditions over the 2 d.


Conclusions: Reductions in portion size and energy density independently decreased ad libitum energy intake in women when commonly consumed foods were served over 2 d. Reductions in both portion size and energy density can help to moderate energy intake without increased hunger.
