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Objectives

Define and classify 
the disease of 
Obesity

1
Present the 
epidemiology and 
determinants of 
Obesity

2
Review briefly the 
common causes 
for Obesity

3
Discuss prevention 
and treatment 
strategies to 
manage Obesity

4



Definition



Obesity 
Definition

•Obesity Medicine Association (OMA) 
“Chronic, relapsing, multi-factorial, 
neurobehavioral disease, wherein an increase 
in body fat promotes adipose tissue dysfunction 
and abnormal fat mass physical forces, 
resulting in adverse metabolic, biomechanical, 
and psychosocial health consequences.”

Bays HE, McCarthy W, Christensen S, Tondt J, Karjoo S, Davisson L, Ng J, Golden A, Burridge K, Conroy R, Wells S, Umashanker D, 
Afreen S, DeJesus R, Salter D, Shah N. Obesity Algorithm eBook, presented bythe Obesity Medicine Association. 
www.obesityalgorithm.org. 2020. https://obesitymedicine.org/obesity-algorithm/ (Accessed 12/8/2020)



• Bays HE, McCarthy W, Christensen S, Seger J, Wells S, Long J, Shah NN, 
Primack C. Obesity Algorithm Slides, presented by the Obesity 
Medicine Association. www.obesityalgorithm.org. 2019. 
https://obesitymedicine.org/obesity-algorithm/ (Accessed = Insert 
date).

Bays HE, McCarthy W, Christensen S, Seger J, Wells S, Long J, Shah NN, Primack C. Obesity Algorithm Slides, presented by the Obesity Medicine Association. 
www.obesityalgorithm.org. 2019. https://obesitymedicine.org/obesity-algorithm/ (Accessed September 17, 2020).



Bays HE, McCarthy W, Christensen S, Seger J, Wells S, Long J, Shah NN, Primack C. Obesity Algorithm Slides, presented by the Obesity Medicine 
Association. www.obesityalgorithm.org. 2019. https://obesitymedicine.org/obesity-algorithm/ (Accessed September 17, 2020).



Classification



Anthropometric components of Obesity: BMI

•Body mass index (BMI) is an accepted surrogate
marker of body adiposity
• Expresses body weight as a function of body height



• Degree of obesity can be further subcategorized into classes 
according to BMI

Class 1 Class 2 Class 3

Anthropometric components of Obesity: BMI



Measuring Obesity in 
Children
• For children, distribution of BMI changes 

with age, just as weight and height 
distributions change.

• Instead of using absolute BMI (adults), 
children use BMI percentiles specific for age 
and weight to determine underweight, 
healthy weight, overweight and obesity

• Percent BMI (%BMI) is determined by 
plotting the child’s BMI for his or her weight 
on the CDC BMI curves.

• Separate BMI curves exist for boys and girls



Anthropometric 
Components of Obesity: 
Waist Circumference
• Measured with a flexible tape 

placed on a horizontal plane at the 
level of the iliac crest, without 
compressing the skin

• Measurement is done at the end of 
normal expiration

Reproduced from: National Heart, Lung, and Blood Institute. The Practical Guide: Identification, 
Evaluation, and Treatment of Overweight and Obesity in Adults. US Department of Health and Human 
Services, Public Health Service, National Institutes of Health, National Heart Lung and Blood Institute, 
Bethesda, MD, October 2000.



Weight and Waist Circumference as Predictors of Disease Risk

Practical Guide to the Identification, Evaluation, and Treatment of Overweight and Obesity in Adults. HHLBI. 
No. 00-4084 2000.



Anthropometric components of Obesity: 
Body Fat Percentage

Body Fat Percentage 

Description Men Women

Essential Fat 2-5% 10-13%

Athletes 6-13% 14-20%

Fitness 14-17% 21-24%

Average 18-24% 25-31%

Obese 25% + 32% +

*Distinguishes between Fat and Muscle mass
*Useful to evaluate malnourished patients, 

high levels of visceral fat, sarcopenia, 
bodybuilders 

Composition Analysis Measuring Tools

• Calipers

• Dual Energy X-Ray Absorptiometry (DEXA)

• Bioelectrical impedance

• Air displacement plethysmography

(BOD POD)

• MRI or CT scans



Epidemiology



BMI >29.9kg/m2

42.4%

https://www.cdc.gov/obesity/data/adult.html

Obesity is the most common chronic disease in the U.S



71.6%

https://www.cdc.gov/nchs/fastats/obesity-overweight.htm



https://www.cdc.gov/obesity/data/prevalence-maps.html



NCHS Data Brief, Number 360, February 2020



NCHS Data Brief, Number 360, February 2020



NCHS Data Brief, Number 288, October 2017



• Men and women 
with college 
degrees had lower 
obesity prevalence 
compared with 
those with less 
education



Our future?

Slide Adapted from Alexander L. Epidemiology and determinants of obesity. Review Course ABOM. 
OMA. September 2018



Healthcare Cost 
of Obesity

• Obesity is associated with higher:
• Growth in total medical expenditure 

• Prevalence of chronic conditions

• Rates of hospitalizations

• Physician visits

• Prescription drug use

• Increased mortality

https://jamanetwork.com/journals/jama/fullarticle/2669713



Obesity 
Causes



Obesity is Multifactorial



Epigenetics

• Modification of gene expression rather than alteration of the 
genetic code itself / heritable changes which affect gene function 
without modifying DNA sequence

○ Gene-environment

Including intrauterine environment

DNA methylation patterns can be affected by maternal diet; 
modifications can persist for decades,

○ Gene-behavior

Epigenetic changes introduced during early development may 
increase risk of obesity

Slide Adapted from Alexander L. Epidemiology and determinants of obesity. Review Course ABOM. 
OMA. September 2018



Bays HE, McCarthy W, Christensen S, Seger J, Wells S, Long J, Shah NN, Primack C. Obesity Algorithm Slides, presented by the Obesity Medicine Association. 
www.obesityalgorithm.org. 2019. https://obesitymedicine.org/obesity-algorithm/ (Accessed September 17, 2020).



Ley, Turnbaugh, Klein, and Gordon. Nature 2006; Dec 28; 444:21:1022-1023
Slide Adapted from Sicat J. Pathophysiology – Brain, Gut, and Adipocyte Hormones in Energy Regulation. 
Review Course ABOM. OMA. September 2018



Environmental 
Factors

Mignot, Emmanuel, et al. Stanford.edu/med-sleep-1208.html, Dec 2004.



Slide Adapted from Sicat J. Pathophysiology – Brain, Gut, and Adipocyte Hormones in Energy Regulation. Review Course ABOM. OMA. September 
2018



Slide Adapted from Sicat J. Pathophysiology – Brain, Gut, and Adipocyte Hormones in Energy Regulation. Review Course 
ABOM. OMA. September 2018



Medications that may  
Contribute to Obesity

• Antipsychotics (ej, Clozapine, Risperdal, 
Quetiapine)

• Antidepressants (ej, TCAs, SSRIs)

• Mood Stabilizers (ej, Carbamazepine, 
Gabapentin)

• Beta-Blockers (ej, atenolol, metoprolol)

• Glucocorticoids

• Some hypoglycemic agents (insulin, 
sulfonylurea, thiazolidinediones)

• Antiretrovirals

• Some contraceptives (Depo-provera, Estrogens)



Eating Disorders

• Binge eating disorder

• Night Eating Disorder

• Bulimia Nervosa

• Anorexia Nervosa

❖Body Dysmorphic Disorder



Treatment and 
Prevention



Slide Adapted from Nicholson JR. Pharmacotherapy: “The ABCs of AODS”. Review Course ABOM. OMA. September 2018



Taking an 
Obesity-Centric

Approach…

Slide Adapted from Alexander L. Epidemiology and determinants of obesity. Review 
Course ABOM. OMA. September 2018



Data shows 5-10% 
weight loss may 
improve obesity-

related health 
conditions

Slide Adapted from Alexander L. Epidemiology and determinants of obesity. Review 
Course ABOM. OMA. September 2018



10% Weight Loss Beneficially Improves the Following Conditions

Slide Adapted from Alexander L. Epidemiology and determinants of obesity. Review Course ABOM. OMA. September 2018



Prevention of Weight gain

•Definitions:
• Most common is lost of 10% with maintaining this for 1 

year
• NHLBI: 10% loss, <3 kg weight regain at 2 years, sustained 

waist reduction of 1.6 in.
• National Weight Control Registry

• 30 lb. loss for at least 1 year

• Maintaining body fat mass within +5%

Slide Adapted from Doniparthi K. Obesity Treatment Strategies. Review Course ABOM. OMA. September 2018



Treatment 
Paradigm

• Lifestyle: Includes nutrition, exercise, behavioral programs

• Lifestyle + Medication: May include lifestyle, VLCDs with 
supplements, and weight-loss medications

• Surgery: Gastric Banding<Gastric sleeve<Gastric Bypass

Slide Adapted from Nicholson J. Pharmacotherapy: The ABCs of AODS. Review Course ABOM. OMA. 
September 2018

*AHC: Adiposity Related Health Condition (i.e. DM, HTN, Dyslipidemia, etc.)



Lifestyle/Risk Modifications

•Nutrition

•Physical Activity

•Lifestyle change programs



5 A’s of Obesity Management

Obesity Algorithm®. © 2019 Obesity Medicine Association 



Nutrition: Taking a Diet History

• Is there a general understanding of the basics of nutrition?

• Food quality: junk foods, SSBs (soda, juice), lack of vegetables

• Patterns: defined mealtimes and snacks versus grazing

• Triggers: places, activities, emotions (comfort, stress, boredom, anger)

• Reasons for eating out: convenience, work, leisure, enjoyment

• Household factors:

• Access to healthy/unhealthy food in house

• Influence of other household members on eating (i.e who prepares the food?)

• Lack of meal planning

• Is there a designated eating area or is eating done in front of TV or computer

Slide Adapted from WestmanEC. Assessment and Evaluation. Review Course ABOM. OMA. September 2018



Bays HE, McCarthy W, Christensen S, Seger J, Wells S, Long J, Shah NN, Primack C. Obesity Algorithm Slides, presented by the Obesity Medicine Association. 
www.obesityalgorithm.org. 2019. https://obesitymedicine.org/obesity-algorithm/ (Accessed September 17, 2020).



Bays HE, McCarthy W, Christensen S, Seger J, Wells S, Long J, Shah NN, Primack C. Obesity Algorithm Slides, presented by the Obesity Medicine Association. 
www.obesityalgorithm.org. 2019. https://obesitymedicine.org/obesity-algorithm/ (Accessed September 17, 2020).



Bays HE, McCarthy W, Christensen S, Seger J, Wells S, Long J, Shah NN, Primack C. Obesity Algorithm Slides, presented by the Obesity Medicine Association. 
www.obesityalgorithm.org. 2019. https://obesitymedicine.org/obesity-algorithm/ (Accessed September 17, 2020).



Slide Adapted from Lazarus E. Nutrition. Review Course ABOM. OMA. September 2018



Slide Adapted from Lazarus E. Nutrition. Review Course ABOM. OMA. September 2018



Lifestyle/Risk modifications

•Nutrition

•Physical Activity

•Behavioral Therapy



60-75% 15-30% 10%

Slide from Bade Horn D. The new US physical activity guidelines (webinar). July 2, 2019.



CDC BRFSS Telephone Survey Data. 2017. Accessed 6/2019.

Slide from Bade Horn D. The new US physical activity guidelines (webinar). July 2, 2019.



Why is Physical Activity important?

Sui X. JAMA. 2007. https://www.cdc.gov/physicalactivity/about-physical-activity/why-it-matters.html



U.S. Department of Health and Human Services











Wyatt HR, et al. Obes Res. 2002;10(2):78-82. Butryn ML, et al. Obesity (Silver Spring). 2007;15(12) 3091-
3096. Raynor DA, et al. Obesity (Silver Spring). 2006;14(10):1816-1824. Phelan S, et al. Obesity (Silver Spring). 2006;14(4):710-716.
Slide from Bade Horn D. The new US physical activity guidelines (webinar). July 2, 2019.



Prescription tailoring for children

Barlow SE. Pediatrics. 2007.



Lifestyle/Risk modifications

•Nutrition

•Physical Activity

•Behavioral Therapy



Why Do People Eat Like They Do?

•Physiologic

• Environment

• Information Gap

•Reward

• Eating Disorders



Why Don’t 
People Engage in 
Routine Physical 
Activity?

•Physiologic

• Lack of Time

•Disinterest

• Environment



Why Do People Regain Body Weight?

•Physiologic Priority Imbalance

•Neurobiology

• Energy Expenditure

•Behavior



Bays HE, McCarthy W, Christensen S, Seger J, Wells S, Long J, Shah NN, Primack C. Obesity Algorithm Slides, presented by the Obesity Medicine Association. 
www.obesityalgorithm.org. 2019. https://obesitymedicine.org/obesity-algorithm/ (Accessed September 17, 2020).



Bays HE, McCarthy W, Christensen S, Seger J, Wells S, Long J, Shah NN, Primack C. Obesity Algorithm Slides, presented by the Obesity Medicine Association. 
www.obesityalgorithm.org. 2019. https://obesitymedicine.org/obesity-algorithm/ (Accessed September 17, 2020).



Bays HE, McCarthy W, Christensen S, Seger J, Wells S, Long J, Shah NN, Primack C. Obesity Algorithm Slides, presented by the Obesity Medicine Association. 
www.obesityalgorithm.org. 2019. https://obesitymedicine.org/obesity-algorithm/ (Accessed September 17, 2020).

“Changing a habit takes 4 weeks to install, 
and 1 to 2 years to make permanent”



Medical Therapy



FDA criteria for anti-obesity drug use

• Patients who failed to benefit adequately from lifestyle modifications

and physical activity alone

AND

• Have health problems because of their weight

AND

• BMI > 30 (Obesity)

OR

• BMI >27 (Overweight) + 1 AHC

• *BMI is an insensitive indicator of CV dz

Slide Adapted from Nicholson JR. Pharmacotherapy: “The ABCs of AODs”. Review Course ABOM. OMA. September 2018



Obesity Pharmacotherapy

Agents Action Approval

Previously available

Phentermine* • Sympathomimetic • 1959

Orlistat* • GI lipase inhibitor • 1997

Recently Approved

Phentermine/
Topiramate ER

• Sympathomimetic/Anticonvulsant 
(GABA receptor modulation?)

• Approved, Summer 2012

Lorcaserin • 5-HT2C serotonin receptor agonist • Approved, Summer 2012

Naltrexone ER/ 
Bupropion ER

• Dopamine/noradrenaline reuptake 
inhibitor/Opioid receptor antagonist

• Approved, September 2014

Liraglutide 3 mg • GLP-1 receptor agonist • Approved, December 2014

US FDA. Drugs@FDA. http://www.accessdata.fda.gov/Scripts/cder/DrugsatFDA. Slide courtesy of W. Timothy Garvey, MD

★

★

Lisdexamfetamine ** only FDA approved medication for Binge Eating Disorder



Surgical 
Management



Candidates for Weight Loss Surgery (WLS)

• Should have no known endocrine cause for their obesity

• Should be of sound mind to understand the risks of the surgery and the 
commitment necessary to be successful

• Should be able to commit to regular follow up visits as well as the diet and 

exercise program after surgery

• Should have already attempted medical WL treatments without success

Slide Adapted from Long J. Overview of Weight loss surgery. Review Course ABOM. OMA. September 2018





Resolution of medical problems after surgery

Slide Adapted from Long J. Overview of Weight loss surgery. Review Course ABOM. OMA. September 2018



“Energy Balance is Simple”



Take Home Points



•Obesity is a chronic, multifactorial and relapsing 
disease that affects millions and requires lifelong 
treatment.

• Interplay of genetics and epigenetics predispose 
individuals to environmental susceptibility for obesity.

• Taking the first steps to understand this disease and 
treating patients affected by overweight and obesity 
will have a significant impact on the lives of our 
patients.



Any
Questions?

milliette.alvarado@upr.edu


