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• Obesity and overweight have been dubbed a ‘global epidemic’ by the 
WHO.

• Obesity is a condition in which weight gain has reached the point 
where it poses significant risks to health. 

• Obesity may be considered as a disease in itself and as a risk factor 
for other diseases.



• In a 2016 position statement, the American Association of Clinical 
Endocrinologists (AACE) and the American College of Endocrinology 
(ACE) proposed a new name for obesity, adiposity-based chronic 
disease (ABCD).

McCall B. Adiposity-Based Chronic Disease: A New Name for Obesity?. Medscape Medical News. 2016 Dec 29.



Classification of obesity 

Classification BMI (Kg/m2)

Healthy weight 18.5 – 24.9

Grade 1 overweight (commonly called overweight) 25 – 29.9

Grade 2 overweight (commonly called obesity) 30 – 39.9

Grade 3 overweight (commonly called severe obesity or morbid 
obesity)

≥40



Overweight and obesity in 2016



• The worldwide prevalence of obesity nearly tripled between 1975 
and 2016.

• Once considered a high-income country problem, overweight and 
obesity are now on the rise in low- and middle-income countries, 
particularly in urban settings. 

• While these countries continue to deal with the problems of 
infectious diseases and under nutrition, they are also experiencing a 
rapid upsurge in non communicable disease risk factors such as 
obesity and overweight



Cost of obesity

• The annual cost of managing obesity in the United States alone 
amounts to approximately $190.2 billion per year, or 20.6% of 
national health expenditures

Cawley J, et al. The medical care costs of obesity: an instrumental 
variables approach. J Health Econ. 2012 



Source: Rudd Center for Food Policy and Obesity

Comorbidities associated with Obesity



BMI and risk of T2 DM, HTN, CHD, Cholelithiasis

BMI, body mass index. 

Willett WC et al. N Engl J Med. 1999;341(6):427–434.
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• Overall, obesity is estimated to increase the cardiovascular mortality 
rate 4-fold and the cancer-related mortality rate 2-fold.

• As a group, people who are severely obese have a 6- to 12-fold 
increase in the all-cause mortality rate

• For persons with severe obesity (BMI ≥40), life expectancy is reduced 
by as much as 20 years in men and by about 5 years in women

• Jiao L, et al. Body mass index, effect modifiers, and risk of pancreatic cancer: a pooled study of seven prospective
cohorts. Cancer Causes Control. 2010;21(8):1305-14.

• Kyrgiou M, et al. Adiposity and cancer at major anatomical sites: umbrella review of the literature. BMJ. 2017;356:j477.
• Mulcahy N. 'Strong evidence': obesity tied to 11 cancers. Medscape Medical News. 2017 Feb 28.



Mechanism of obesity

• Environment 
• Per capita food supplies and consumption, particularly of high-calorie, 

palatable foods 

• Decreasing time spent in occupational physical activities and displacement of 
leisure-time physical activities with sedentary activities such as television 
watching and use of electronic devices

• Inadequate sleep



Weight Gain: Energy In

3500 calories = 1 pound

• 100 calories extra per day
• = 36,500 extra per year
• = 10.4 lbs weight gain

• Question: How much is 100 calories?
• Answer:  Not very much!

• 1 glass skim milk, or
• 1 banana, or
• 1 slice cheese, or
• 1 tablespoon butter





• Genetic factors
• Rate of heritability of BMI is high, ranging from 40 to 70% 

• Eleven rare monogenic forms of obesity are now recognized including a 
deficiency of the leptin and melanocortin-4 receptors

• Heterozygous mutations in the melanocortin-4 receptor gene are currently 
the most common cause of monogenic obesity, appearing in 2 to 5% of 
children with severe obesity

• Over 300 loci have been identified in genome wide association studies, 
although collectively these loci account for less than 5% of individual variation 
in BMI and adiposity traits. The most prominent signals using this approach 
are the FTO gene variants



Genes vs. Environment

• “Genetics loads the 
gun—the environment 
pulls the trigger.”



• Psychological and other factors
• Depression can sometimes lead to weight gain, as people turn to food for 

emotional comfort. Certain antidepressants can also increase risk of weight 
gain.

• It’s a good thing to quit smoking, but quitting can also lead to weight gain. For 
that reason, it’s important to focus on diet and exercise while you’re quitting.

• Medications such as steroids or birth control pills can also put you at greater 
risk for weight gain.



• Certain medical conditions may also lead to weight gain. These 
include:
• Polycystic ovary syndrome

• Prader-Willi syndrome

• Cushing syndrome

• hypothyroidism

• osteoarthritis (and other conditions that cause pain that may lead to 
inactivity)



Obesity Treatment Pyramid

Diet Physical Activity

Lifestyle Modification

Pharmacotherapy

Surgery



Guide for selecting obesity treatment

• Tucker ME. New US obesity guidelines. Treat the weight first. Medscape Medical News.
Apovian CM, Aronne LJ, Bessesen DH, et al. Pharmacological management of obesity: an endocrine 

• society clinical practice guideline. J Clin Endocrinol Metab. 2015;100(2):342-62.  



• Effective management of obesity must be based on a partnership 
between a highly motivated patient and a committed team of health 
professionals. 

• Scientific evidence indicates that multidisciplinary programs reliably 
produce and sustain modest weight loss between 5% and 10% for the 
long-term.

• Jensen MD, et al. 2013 AHA/ACC/TOS guideline for the management of overweight and obesity in adults: a report
of the American College of Cardiology/American Heart Association Task Force on Practice Guidelines
and The Obesity Society. J Am Coll Cardiol. 2013.

• Nainggolan L. New obesity guidelines: authoritative 'roadmap' to treatment. Medscape Medical News. November 12, 2013.



Weight loss program

• Weight-loss phase

• Maintenance phase
• This can conceivably last for the rest of the patient's life but ideally lasts for at least 1 

year after the weight-loss program has been completed



Weight loss phase

• Available data suggest that a loss of approximately 10% of body 
weight in persons who are obese is associated with substantial health 
benefits regarding obesity-related comorbidities.**

• According to guidelines released by the American College of 
Cardiology (ACC), the American Heart Association (AHA), and The 
Obesity Society (TOS) in 2013, clinically meaningful health 
improvements can even be seen with weight loss in the range of 2%-
5%.

**Wing RR, Lang W, et al. Benefits of modest weight loss in improving cardiovascular risk factors in overweight and
obese individuals with type 2 diabetes. Diabetes Care. 2011;34(7):1481-6.



• A reasonable goal for weight loss in the setting of a medical treatment 
program is approximately 1-2 lb/wk. 

• Slow weight loss is more stable

• Rapid weight loss is almost always followed by weight gain

• Rapid weight loss increases risk for gallstones, electrolyte 
abnormalities, cardiac arrhythmia & Psychological sequelae -
Including depression and the development of eating disorders 
(particularly binge-eating disorders)



• Aim for 4 - 6 months of weight loss effort

• Most people will lose 20 to 25 pounds 



Weight loss maintenance 

• After 6 months, weight loss is more difficult
• Ghrelin & Leptin are at work!

• Changes in resting metabolic rate

• Energy requirements decrease as weight decreases

• Diet adherence wavers

• Set goals for weight maintenance for next 6 months, then reassess.



• Successful weight maintenance include the following:
• Self-monitoring of weight

• Consumption of a low-fat diet

• Daily physical activity of approximately 60 minutes

• Minimal sedentary “screen time”

• Consumption of most meals at home



Diet (Low calorie)

• 1000 to 1200 kcal/day for 
women

• 1200 to 1600 kcal/day for 
men                                

• Adjust for current weight & 
activity

• Too hungry? 
• increase kcal by 100 -

200/day

• Not losing? 
• decrease kcal by 100 -

200/day



How Much is 1200 Calories?

• Could you stick to 1200 per day?

1 Big Mac (580)

1 SMALL Fries (210)

1 SMALL shake (430)



Low-Calorie Step I Diet

Nutrient Recommended intake

Calories 500 to 1000 kcal/day reduction from 

usual

Total fat <30% of total calories

Cholesterol <300 mg per day

Protein <15% of total calories

Carbohydrate >55% of total calories

Sodium 

Chloride

<2.4 g sodium, or <6 g sodium chloride

Calcium 1000 to 1500 mg/day

Fiber 20 to 30 g/day



• Dansinger ML, et al. JAMA 2005;293(1):43-53.
• Sacks, FM, et al. Comparison of weight-loss diets with different compositions of fat, protein, and 

carbohydrates.  NEJM, 360(9), 859-873.



Water drinking

• Adults aged with a BMI of 25-40 kg/m2, those who consumed 500 mL 
of water prior to each daily meal had a 44% greater decline in weight 
over 12 weeks than did individuals on a hypocaloric diet without 
premeal water consumption.

• This is achieved primarily through a water-induced increase in resting 
energy expenditure.

Dennis EA, et al. Water consumption increases weight loss during a hypocaloric diet intervention in middle-aged 
and older adults. Obesity (Silver Spring). 2010;18(2):300-7.



Exercise program

• Aerobic isotonic exercise is of the greatest value for persons who are 
obese. 

• The ultimate minimum goal should be to achieve 30-60 minutes of 
continuous aerobic exercise 5-7 times per week. 

• Increased physical activity and exercise 300 min/week is associated 
with significant weight reduction and longer maintenance of the 
weight loss

• Burn 1000+ calories per week



• Anaerobic isometric exercise, including resistance training, can be 
cautiously added as an adjunct after the aerobic goal described above 
is achieved. 

• Resistance training is valuable in minimizing muscle mass loss and is 
particularly beneficial in patients with diabetes, as it increases glucose 
uptake by muscles

• Burn 1000+ calories per week



Recommend Physical Activity

• What does it take to burn 

1000 calories per week?

Running 

11 miles

Walking 

12 miles
Dancing 3 hours

Gardening 

5 hours
Cycling 22 miles



Behavioral therapy

• Behavioral modification for weight loss addresses learned behaviors 
that contribute to excessive food intake, poor dietary choices or 
habits, and sedentary activity habits

• The effectiveness of this modality depends on a highly motivated 
patient and a dedicated counselor who is willing to maintain long-
term follow-up.

• A healthy sleep pattern is therefore important to harness weight loss 
benefits from other interventions. Seven to 8 hours of sleep are 
optimal. Shorter (< 6 h) or longer (>9 h) sleep duration is associated 
with increased total body weight



Anti obesity medications



• Anti obesity medications are intended for patients with a BMI of 30 
kg/m2 or more or of 27 kg/m2 or more with a weight-related risk 
factor. 

• Response to therapy should be evaluated by week 12. 

• If a patient has not lost at least 5% of baseline body weight, 
stimulants should be discontinued





Clinical Trial Results on Pharmacologic Obesity Treatment Options

Generic 
Name

Bupropion/
Naltrexone

Liraglutide Lorcaserin Orlistat Phentermine/
Topiramate

Maintenan
ce Dose

16 mg/180 mg bid 3 mg qd 10 mg bid 120 mg tid 7.5 mg/46 mg qd

Medication Control Medication Control Medication Control Medication Control Medication Control

Age, y 44.4 43.7 45.2 45.0 43.8 43.7 43.2 41.6 51.1 51.2

Gender (% 
female)

85 85 78.7 78.1 80.5 78.0 79 78 70.0 70.0

Baseline 
weight, kg

99.7 99.5 106.2 106.2 100.1 100.5 100.5 101.8 102.6 103.3

Completers 
weight
loss, %

-8.0 -1.9 -9.2 -3.5 -7.9 -4.0 -8.78 -4.26 -9.6 -1.6



Drugs for short-term treatment

• Four agents are available in the United States for short-term (8-12 
weeks) treatment of obesity
• Diethylpropion

• Phendimetrazine

• Benzphetamine

• Phentermine

• Any of these drugs may be used as an adjunct in a regimen of weight 
reduction based on caloric restriction in patients with an initial BMI of 
30 kg/m2 or higher who have not responded to an appropriate 
weight-reducing regimen



Medications used off label

• Several medications that are approved for other indications but that 
may also promote weight loss have been used off-label for obesity. 
• Methylphenidate 

• Zonisamide

• Octreotide

• Metformin - not indicated for obesity, but it is useful in preventing diabetes 
and improving insulin resistance in conditions such as polycystic ovary 
syndrome

• GLP-1 analogue, exenatide - has been associated with modest weight loss in 
subjects with type 2 diabetes. 



• Ephedrine and caffeine
• These are second-line options in the medical management of obesity. They 

both act by increasing energy expenditure, but they are associated with the 
potential for tachycardia, hypertension, and palpitations

• Catechin
• A Japanese study found evidence that beverages containing high amounts of 

catechin, a flavonoid found in green tea, may aid in preventing obesity



Treatment of obesity and DM

• In patients with type 2 diabetes mellitus who are overweight or 
obese, antidiabetic medications that have additional actions to 
promote weight loss (such as GLP-1) analogs or SGLT-2 inhibitors) are 
suggested, in addition to the first-line agent for type 2 diabetes 
mellitus and obesity, metformin

• In obese patients with type 2 diabetes mellitus who require insulin 
therapy, at least one of the following is suggested: metformin, 
pramlintide, or GLP-1 agonists to mitigate associated weight gain due 
to insulin. 

• The first-line insulin for this type of patient should be basal insulin. 
This is preferable to using either insulin alone or insulin with 
sulfonylurea



Treatment of hypertension in obese, Diabetic & Hypensive patient

• ACE inhibitors, ARBs, and CCBs, rather than beta-adrenergic blockers, 
should be considered as first-line therapy for hypertension in patients 
with type 2 diabetes mellitus who are obese.



Obese women seeking contraception

• In obese women seeking contraception, oral contraceptives are 
suggested over injectable medications because of weight gain with 
injectables



Other potential antiobesity agents

• Agents in early phases of investigation that may yet prove useful 
against obesity include

• Ghrelin antagonists,

• Alpha–melanocyte-stimulating hormone analogs

• Enterostatin

• Neuropeptide YY antagonists

• Beta3-adrenergic agonists



Fat substitue

• Olestra has a calorie value of 0 kcal/g, whereas fat has a value of 
approximately 9.1 kcal/g.

• In many trials, olestra had fairly good tolerability, although foods 
containing it are apparently less tasty than foods cooked in regular 
fat. 



Bariatric Surgery

• Patients who have been unsuccessful with extensive lifestyle and 
medical therapy and who meet criteria for operative intervention 
based on BMI should be referred for a surgical evaluation

• Bariatric surgery is relatively safe, with an overall 30-day mortality 
rate of 0.08%, a complication rate of 17%, and a reoperation rate of 
7%.40 

• Bariatric procedures have been proven effective in reducing many 
obesity-related conditions, including all-cause mortality, myocardial 
infarction, and stroke

• Sjöström L, et al.; Swedish Obese Subjects Study. Effects of bariatric surgery on mortality in Swedish obese 
subjects. N Engl J Med. 2007;357(8):741-752. 

• Sjöström L, Peltonen M, Jacobson P, et al. Bariatric surgery and long-term cardiovascular events. JAMA. 2012;307(1):56-65.



• Surgery leads to a greater rate of diabetes remission than medical 
treatment, and the term metabolic surgery is increasingly used when 
referring to these procedures

Gloy VL, et al. Bariatric surgery versus non-surgical treatment for obesity: a systematic review and meta-analysis
of randomised controlled trials. BMJ. 2013;347:f5934.



Procedure Percentage
of excess
weight lost 

Indications Complications Mechanism

Adjustable gastric 
banding 

44 BMI ≥ 40 kg per m2, ≥ 35 kg 
per m2 with comorbidities, or 
≥ 30 kg per m2 with diabetes 
mellitus or metabolic 
syndrome 

Band erosion or slippage, 
need for revision or 
removal, reservoir leakage 

Restrictive; silicone band 
placed around gastric 
fundus, inflates/deflates to 
adjust 

Roux-en-Y
gastric
bypass

67 BMI ≥ 40 kg per m2, or ≥ 35 kg 
per m2 with comorbidities 

Anastomotic leak, delayed 
gastric emptying, dumping 
syndrome, gastric dilation, 
hernia, nutritional 
deficiencies, obstruction, 
staple line failure, stoma 
narrowing 

Restrictive and 
malabsorptive; ≤ 50-mL 
gastric pouch 
anastomosed to Roux limb 
30 to 50 cm distal to 
bypass a portion of small 
bowel 

Sleeve gastrectomy 56 BMI ≥ 40 kg per m2, or ≥ 35 kg 
per m2 with comorbidities 

Gastric leakage, vomiting Restrictive; size of stomach 
is reduced to 25% with 
pylorus intact 

Summary of Common Bariatric Procedures



Conclusion 

• Because of the sheer prevalence of obesity and the anticipated 
worsening of the pandemic in the next few decades, prevention is by 
far the most desirable means to curb the medical and economic 
consequences of this condition. 

• However, few trials have addressed this issue, and those performed 
thus far have had mixed results

• A concerted approach is needed to address the problem and should 
involve the development of a massive public health education 
program aimed at adults and children as a means of changing their 
eating, activity, and behavioral habits. 



• Cooperative efforts will also be needed among public health 
authorities, caterers, the fast food industry, and organizers of sports 
and outdoor games

• Until advances in gene therapy permit the alteration of genes that 
predispose to obesity, public health initiative programs are the only 
preventive options available.



• Eat a little
• Drink water

• Calm company
• Sleep during the night

• Work full of go
• Convenient living

• Quietness a while a day

Olof von Dalin 1708 – 1763

Rules of lifestyle
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“Devil has put a penalty on all things we 

enjoy in life. Either we suffer in our health, 

or we suffer in our soul, or we get fat.”

Albert Einstein, 1879 - 1955




