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Topics To Be Discussed

• Lifestyle Modification
• Diet
• Exercise
• Weight Loss Maintenance
• Combining Behavior and 

Pharmacologic Treatments



TreatmentTreatment 2525––26.926.9 2727––29.929.9 3030––34.934.9 3535––39.939.9 ≥≥4040

Diet, physicalDiet, physical Yes withYes with Yes withYes with YesYes YesYes YesYes
activity,activity, comorbiditiescomorbidities comorbiditiescomorbidities
behaviorbehavior
therapytherapy

PharmacoPharmaco-- Yes withYes with YesYes YesYes YesYes
therapytherapy comorbiditiescomorbidities

Weight lossWeight loss Yes with Yes with YesYes
surgerysurgery comorbiditiescomorbidities

A Guide to Selecting Treatment:
NIH Guidelines*

BMI Category

* Yes alone indicates that the treatment is indicated regardless of the presence or absence
of comorbidities. The solid arrow signifies the point at which therapy is initiated

The Practical Guide: Identification, Evaluation, and Treatment of Overweight and Obesity in Adults. NIH/NHLBI/NAASO; 
October 2000. NIH publication No. 00-4084.



Lifestyle Modification for 
Weight Control

• Reduce energy intake by 500-1000 
kcal/day (by reducing portion size, fat, 
and sugar).

• Exercise > 180 min/week.
• Record food intake, physical activity, and 

weight.
• Set realistic goals for weight loss and 

behavior change.
Diabetes Prevention Research Group. N Engl J Med 2002;346:393-403



Dietary Plan
• Consume meals and snacks at 

regular intervals
• Women: 1200-1500 kcal/d

Men: 1500-1800 kcal/d
• Protein: 12%-15%;

Fat: < 30%; Carb: > 55%
• All foods are permitted

Brownell. Learn Program for Weight Control, 1998



Diabetes Prevention Program
• Can a 7% reduction in initial weight, combined 

with increased physical activity, reduce the 
risk of developing type 2 diabetes in at risk 
individuals?

• 3234 patients; BMI = 34.0 kg/m2; Impaired 
glucose tolerance (95-125 mg/dl)

• Randomly assigned to 4-year trial
– Placebo
– Metformin (850 BID)
– Lifestyle intervention

Diabetes Prevention Research Group. N Engl J Med 2002;346:393-403



Implementing Lifestyle Modification 
in the Diabetes Prevention Program:
• Months 1-6: 16 individual sessions with a 

registered dietitian (R.D.).
• Months 7-36: Minimum of 1 session every 

other month with R.D.; additional support as 
needed.

• Focus of sessions: 
– Review food and activity records
– Problem solve difficulties
– Praise participants’ efforts
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Look AHEAD Study 
(Action for Health in Diabetes)

Diabetes Prevention Program:
7% weight loss, with increased activity, 
reduced risk of developing type 2 
diabetes by 58%.

Look AHEAD Study:
Will a 7% weight loss, with increased 
activity, reduce risk of heart attack and 
stroke in obese persons with type 2 
diabetes?



Look AHEAD Study Design
• 5000 obese participants with type 2 diabetes 
• 2 arms

– Usual care (Diabetes Support and Education 
Group)

– Usual care + Lifestyle Intervention
• Study duration: 12 years (with 4 years of   

intensive intervention)
• Primary outcome: Cardiovascular deaths (fatal 

MI and stroke), nonfatal MI, nonfatal stroke



Comparison of Group vs. Individual 
Treatment for Weight Loss: 6 months
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Portion-Controlled Meals
• Provide fixed-portion and calorie 

amounts
• Reduce choices and contact with 

problem foods
• Are convenient to use
• Satisfy appetite (monotony and 

sensory specific satiety)
• Facilitate dietary adherence



Meal Replacements Enhance Initial 
and Long-term Weight Loss

*1200–1500 kcal/d diet prescription.
CF=conventional foods.
MR-2=replacements for 2 meals, 2 snacks daily.
MR-1=replacements for 1 meal, 1 snack daily.

Ditschuneit et al. Am J Clin Nutr 1999;69:198.
Fletchner-Mors et al. Obes Res 2000;8:399.
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P=0.0001 treatment vs control.
P=0.0002 behavior therapy + self-selected diet vs behavior therapy + food provision.

Jeffery et al. J Consult Clin Psychol 1993;61:1038.
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Meta Analysis of Low-Fat (LF) vs.
Low-Carbohydrate (LC) Diets

Outcome 6 months 12 months
Weight (kg) -3.3 kgLC -1.0 kg

Systolic BP -2.4 mmHg -1.3 mmHg

Diastolic BP -1.8 mmHg -0.4 mmHg

Total Cholesterol -8.9 mg/dlLF -10.1 mg/dlLF

LDL Cholesterol -5.4 mg/dlLF -7.7 mg/dlLF

HDL Cholesterol 4.6 mg/dlLC 3.1 mg/dl

Triglycerides -22.1 mg/dlLC -31.0 mg/dlLC

LC indicates a statistically significant difference in favor of low-carbohydrate diets.
LF indicates a statistically significant difference in favor of low-fat diets.

Nordmann et al. Ann Intern Med. 2006;166:285-293.



Traditional Low-Calorie Diets
The Food Guide Pyramid 
(1992)

Breads/Grains are the 
foundation.  

Fats/oils/sweets to be used 
“sparingly.”

MyPyramid (2005)

“One size doesn’t fit all.”

Number of servings from 
each group determined by 
age, sex, and activity level.



Exercise in the 
Treatment of Obesity

• Obese individuals are encouraged to 
increase physical activity for health, 
fitness, and pleasure.

• Aim for ≥ 30 minutes a day, most 
days of the week. 

• Engage in strength training, as well 
as aerobic activity.  



Fitness, Fatness, and Mortality from 
Cardiovascular Disease
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Weight Change Over 8 Months With 
Different Levels Of Physical Activity
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N = 120 (65 men)
Age = 52.8 yr
BMI = 29.7
Control = No activity
Low Amount/Moderate=

12 miles/wk walking at 40%-55%
Low Amount/Vigorous=

12 miles/wk jogging at 65%-80%
High Amount/Vigorous=

20 miles/wk jogging at 65%-80%

Slentz et al. Arch Intern Med 2004; 164:31-39.



Weight Loss in Low Activity (1000 kcal/week) 
vs. High Activity (2500kcal/week) groups.
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More Activity and Greater Weight 
Loss with Short Bouts of Exercise
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Lifestyle vs. Programmed Activity

• 40 obese women assigned to two conditions

• All had 16 weekly group weight loss sessions

• Programmed activity: attended three step-
aerobic classes/wk, 1 hour duration

• Lifestyle: told to accumulate 30 min/day of 
lifestyle activity; wore activity monitors

Andersen et al. JAMA 1999; 287: 335-340



With Exercise, More Structure Is Not Better

Andersen et al. JAMA 1999;281:335.
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Status of Behavioral 
Treatment for Obesity

• Treatment of 20-26 weeks
• Attrition of 15%-20%
• Mean loss of 9% of initial weight
• 1-year follow-up: mean loss of 6%



Contributors to Weight Regain
• Counter-regulatory mechanisms opposing 

weight loss (↓ leptin,          ↓ resting and 
nonresting energy expenditure, ↑ NPY, 
ghrelin)

• Toxic Food Environment
• Behavioral fatigue (unfavorable 

cost/benefit ratio)



Behaviors and Reinforcement Associated with 
Losing Weight vs. Maintaining Weight Loss

Weight Loss Maintenance of Weight Loss
Goal is to lose large amount. Goal is to lose small
of weight. amount of weight, as small

increases occur.
Treatment is time-limited. Treatment is ongoing and

lifelong.
Support from diet program and Little or no support from
family and friends. professionals or family

members.
Weight loss is highly reinforcing. Maintenance of weight loss is

not reinforcing.
Do not have to exercise to lose Exercise appears to be
weight. critical to maintenance of

weight loss.



National Weight Control Registry
(629 women, 44.4 yr)
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National Weight Control Registry:
Behaviors to Maintain Weight Loss

High
physical 
activity 
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Wing. Annu Rev Nutr. 2001;21:323-341.



National Weight Control Registry
“Almost all NWCR subjects (90%) 
have experienced previous 
unsuccessful attempts at weight loss. 
No obvious factor or factors 
distinguish this successful weight loss 
from previous failures…a greater 
commitment, structured dieting, and a 
greater role of exercise.” 

Wing. Annu Rev Nutr. 2001;21:323-341.



Improving the Maintenance of 
Weight Loss

• Recognize obesity is a chronic disorder 
requiring long-term care.

• Provide bi-monthly patient-provider contact 
on site or by telephone/e-mail.

• Long-term pharmacologic treatment.



Maintenance of Weight Loss Is Improved 
With Long-Term Behavioral Treatment
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Key Behaviors for Long-Term Weight Control

1. Monitor weight regularly

2. Exercise regularly

3. Eat low-calorie, low-fat diet

4. Record food intake periodically

Perri M et al. J Consult Clin Psychol. 1988;56:529-534.



Behavioral Treatment Can Be 
Delivered By Internet
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Pharmacologic Treatment 
of Obesity

• Patient selection
– BMI > 30 kg/m2

– BMI > 27 kg/m2

• Use weight loss meds chronically, in same manner 
as meds for other chronic conditions

• Medications approved for long-term use:
– Sibutramine, a serotonin-norepinephrine re-uptake 

inhibitor: reduces food intake
– Orlistat, a lipase inhibitor: decreases fat absorption



Randomized Controlled 
Trials of Weight Loss 

Medications

Prevent
masking of
medication’s
effect

Use weak
or modest
programs
of lifestyle 
change

Weak
lifestyle is

consistent with
primary care

Combining Behavioral 
and Pharmacologic 

Treatments

“Medications are 
recommended 
for use only as an adjunct 
to a comprehensive program 
that includes diet, physical 
activity, and behavior 
therapy.”

NHLBI. Obes Res. 1998;6:51S-210S.



Benefits of Combined Treatment
Pharmacotherapy Lifestyle Modification

Modifies
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Environment
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nutrient                           physical
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Additive Effect

cues to eat

Wadden et al. Arch Int Med 2001;161:218-227.



Combining Behavioral and 
Pharmacologic Treatment (N=224)

• Sibutramine Alone:
10-15mg/d sibutramine, 8 physician visits

• Lifestyle Modification (LM) Alone:
30 group sessions, LEARN Program for Weight Control

• Sibutratmine + LM:
Combined Treatment

• Sibutramine + Brief LM:
8 physician visits with LEARN Program

Wadden, et al. N Engl J Med. 2005;353:2111-20.
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Combining Behavioral and Pharmacologic
Treatments



Percentage of Patients Who Lost 5% or 10% of 
Initial Weight at 1 year
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Benefits of Record Keeping
Lifestyle AloneCombined Treatment
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Diabetes Prevention Program
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