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JAMA ∕ REVIEW

IMPORTANCE : Obesity affects # 42% of  US adults and is 

associated with increased rates of  type 2 diabetes, hypertension, 
cardiovascular disease, sleep disorders, osteoarthritis, and premature 
death. 

Obesity, currently defined as a body mass index (BMI) of ≥ 30 
Kg/ m ²  , affects 800 million people worldwide.(1)

 In the United States, approximately 42% of adults have obesity, 
(2) and obesity-related costs are estimated at $173 billion annually. 
(3)
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Obesity is a key pathophysiologic driver of 
diabetes, other cardiovascular risk factors 
(e.g., hypertension, hyperlipidemia, 
nonalcoholic fatty liver disease, and 
inflammatory state), and ultimately 
cardiovascular and kidney disease (30)  .



DEFINITION

Obesity is a chronic disease defined by excess adiposity 
with structural and functional consequences resulting in 
increased risk of comorbidities and premature mortality. (4,5)  

 Obesity is often associated with stigma, which impairs 
quality of life and increases morbidity.  (6)  

Weight loss improves glucose, lipids, blood pressure, and 
obesity-related comorbidities, (4,5,8)  and clinicians can offer 
multiple effective obesity treatments.  ( 9-11)



EPIDEMIOLOGY Obesity



PREVALENCE

The prevalence of  obesity worldwide increased between 1975 and 
2014 from 3.2% to 10.8% in men and from 6.4% to 14.9% in women.      
(15 )

By 2025, it is anticipated that 18% of  men and 21% of  women 
worldwide will have obesity.  (15)  

It is anticipated that by 2030, 48.9% of US adults will have 
obesity and that racial differences in rates of obesity will increase. 
(17)



RISK  FACTORS Obesity



 Obesity reflects a chronic energy imbalance , with 
greater calorie consumption than energy expenditure , (18)  

and is influenced by multiple factors. 

Genetic variants are implicated in its development. (19)  

 polygenic risk factors with several variant  

The environment influences the relationship between genetics 
and obesity risk.  (19)



“OBESOGENIC  ENVIRONMENTS,”

 For example, greater availability of fast-food restaurants, 
poor neighborhood walkability , and perceived safety risks 
can limit physical activity and healthy food options.  (20) 

 There is a bidirectional association between depression 
and obesity, wherein each diagnosis is associated with 
increased risk of developing the other.  (21)



RISK  FACTORS

Additional risks include :  insufficient sleep and 
low socioeconomic status, in part mediated by 
chronic stress and food insecurity, which are 
commonly experienced by racial and ethnic 
minority populations.   (22)
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PATHOPHYSIOLOGY  OF  OBESITY

 Influenced by genetic expression, energy 
homeostasis is determined by feedback between 
circulating neuropeptide hormones and the central 
nervous system.  (19,23)   

The gut-brain axis responds to peripheral signals 
from the gastrointestinal tract, adipose tissue, and 
circulating hormones to stimulate or inhibit central 
neurons based on satiety or hunger.   (24)



 Dysregulation of this system develops in obesity, often 
leading to increased hunger and decreased satiety. (18) 

 Hormones involved in this process include : leptin and 

ghrelin. (18) 

 Additionally, hormone response and metabolic adaptation 
promote weight regain.  (18)   

Obesity increases rates of comorbid conditions through 
pathophysiologic and mechanical changes related to excess 
adiposity and increased weight.    (23,24)



Obesity is a complex and multifactorial disease
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PATHOPHYSIOLOGY  OF  
CVD

 Related conditions include : asthma, type 2 diabetes, 

hypertension, obstructive sleep apnea, osteoarthritis, 

and cardiovascular disease (CVD).  (4,5)    

 Weight-related cardiometabolic abnormalities occur 
due to excess visceral adipose tissue (and possibly an 
impaired ability to deposit fat into the peripheral 
adipose tissue such as the gluteofemoral fat 
compartment), which secretes hormones and 
proinflammatory cytokines, leading to low-grade 
systemic inflammation. (23,24,27)



 Lipid deposition into adipose tissue and 
occurrence of  adiposity leads to 
anatomical changes such as increased 
pharyngeal soft tissue, contributing to 
obstructive sleep apnea or mechanical 
joint load that results in osteoarthritis.  (23)    





Obesity is associated with multiple comorbidities and 
complications
Metabolic, mechanical and mental 

Adapted from Sharma AM. Obes Rev. 2010;11:808-9; Guh et al. BMC Public Health 2009;9:88; Luppino et al. Arch Gen Psychiatry 2010;67:220–9; Simon et al. Arch 
Gen Psychiatry 2006;63:824–30; Church et al. Gastroenterology 2006;130:2023–30; Li et al. Prev Med 2010;51:18–23; Hosler. Prev Chronic Dis 2009;6:A48
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DIAGNOSIS  AND  CLASSIFICATION OF OBESITY

Body mass index ( BMI ) , calculated as weight in kilograms 
divided by height in meters squared, is most commonly 
used to classify obesity on a population level.  (28)  

The World Health Organization uses BMI to define 
overweight (25-29.99) ,  class I obesity (30-34.99)  ,  class II 
obesity           (35-39.99)  ,  and class III obesity ( ≥40).  (28)



BMI
In Asian populations, cardiometabolic diseases occur at lower BMI 
levels; therefore, some expert guidelines recommend lower BMI thresholds 
(guidelines differ in thresholds of BMI ≥ 25 and ≥ 27.5 Kg/m² for obesity). 
(4,9,11)     

Clinical use of BMI is controversial , /  For example : waist 
circumference is a marker of visceral adiposity associated with 
increased cardiometabolic risk, (4,5) and guidelines recommend 
risk stratification based on waist circumference (102 cm for men 
and 88 cm for women) in patients with a BMI of 25 to 34.9  (4-6)
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o8.2a  To support the diagnosis of  obesity, measure 
height and weight to calculate BMI and perform 
additional measurements of  body fat distribution , like 
waist circumference , waist to-hip ratio , and/or waist-
to-height ratio. / E    

o8.3 Accommodations should be made to provide privacy during 
anthropometric measurements.  / E



THE NATIONAL SURVEY OF RISK FACTORS FOR 

NONCOMMUNICABLE DISEASES OF IRAN -2009

Men
Women



TLGS
Outcome – based cut off point of WC  in 
IRANIAN Peoples  ( 2009  ) : 

≥ 94.5 Cm for men and women , 
the same





Life expectancy decreases as BMI increases

Based on a meta-analysis of 57 international prospective studies predominantly based in Europe, the United States, Israel and Australia, including 
BMI information for 894,576 adults. BMI, body mass index.

1. Prospective Studies Collaboration. Lancet 2009;373:1083–96.
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Prospective Studies Collaboration. Lancet 2009;373:1083–96

Data are based on male subjects; n=541,452

Life expectancy decreases as BMI increases
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The Edmonton Obesity Staging System ( EOSS) classifies risk 
based on several factors independent of BMI (6) ; higher severity 
scores are associated with increased all-cause mortality (hazard ratio, 

2.69; 95% CI, 1.98-3.67) .   / Canadian Guideline - 2020

 Screening for secondary causes of  obesity may 
be considered based on history and physical 
examination, including hormonal abnormalities (eg, 
hypothyroidism, hypercortisolism), psychiatric 
diagnoses (eg, binge eating disorder), iatrogenic 
obesity (eg, medications), and genetic syndromes (eg, 
proopiomelanocortin deficiency).   (4)





PATIENT-CENTERED 
APPROACH TO OBESITY CARE
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PATIENT-CENTERED 
APPROACH TO OBESITY CARE
 Patients are also more likely to lose weight when 
clinicians communicate using a supportive, 
nonjudgmental approach.  

Privacy , in wt measurement , BMI



5A FRAMEWORK (ASSESS, ADVISE, AGREE, ASSIST, ARRANGE) 

FOR OBESITY COUNSELING IN THE OUTPATIENT SETTING  (6,31-33)



















 Behavioral Interventions : education, peer support, 
coaching, self-monitoring, cognitive restructuring, and 
goal setting.  (4,64)   

 Interventions may also address insufficient sleep and chronic 
stress, which can negatively affect appetite and metabolism.    
(65)    

 Frequent self-weighing improves weight loss and 
weight loss maintenance.   (5,67,68)



NUTRITIONAL   APPROACHES

 #500- to 750-kcal/d deficit  

portion control, reduction or elimination of ultraprocessed
foods (eg, sugar-sweetened beverages), and increased fruit 
and vegetable intake.    (67)    

 DASH (Dietary Approaches to Stop Hypertension), 
when combined with caloric reduction, 

time-restricted eating, intermittent fasting , ketogenic diet), 
(70-72 )





WT STOP

 Weight loss typically plateaus after 6 
months due to metabolic adaption and 
hormonal changes contributing to 
decreased adherence, but metabolic 
adaptation usually slows after 12 months.
(18,67)



WEIGHT-GAIN EFFECT OF COMMON MEDICATIONS

Medication classes promoting weight gain include 
antihyperglycemics (eg , glyburide, insulin), 
antidepressants (eg , amitriptyline, mirtazapine), 
antipsychotics (eg , olanzapine, quetiapine), 
antiepileptics (eg , gabapentin, carbamazepine) , β-
blockers , progesterone - based contraceptives , 
corticosteroids , and antiretroviral therapy (eg , 
protease inhibitors).  (12,77) 



COUNTERACT

Metformin (1000 mg total daily dose) and topiramate
(100 mg/d) counteract the effects of some weight 
gain–promoting agents, particularly antipsychotics 
and can be considered as adjunctive therapy 
(topiramate: mean difference, −3.76  kg ; 95% CI, −4.92 kg 

to −2.69 kg    ;  metformin : mean difference, −3.27 kg  ; 
95% CI, −4.66 kg to −1.89 kg). (79,80)



ANTIOBESITY
MEDICATIONS
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ANTI – OBESITY  MEDICATIONS

 Use of weight-loss supplements, such as green tea 
extract or herbs, is not recommended. (6,97)  

Among individuals with inadequate response to 
lifestyle modifications, guidelines recommend 

initiating an antiobesity medication in 
nonpregnant patients with obesity or with overweight 
(BM≥27) and weight-related complications (Table4) .  

(4,10,11)
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o8.13  - Nutritional supplements have not 
been shown to be effective for weight loss 
and are not recommended.   / A



GLP-1 RECEPTOR AGONISTS - (SEMAGLUTIDE & 
LIRAGLUTIDE)

GLP-1 receptor agonists mimic the effects of  GLP-1.  

After eating ,GLP-1 acts  on : the 
hypothalamus to suppress appetite , delay 
gastric emptying , increase glucose-
dependent insulin release , decrease 
glucagon secretion , and increase 
pancreatic β-cell growth.  (98)



THE  STEP  TRIALS

Subcutaneous semaglutide ( Ozempic ) was FDA 
approved to treat obesity in 2021 and is dosed once weekly.   
(10)     

The STEP trials examined the efficacy of 
semaglutide.  

The STEP 1 and STEP 3 trials included individuals with obesity without 
diabetes    ( mean BMI # 38 Kg/m² ).  (81,99)    

In these clinical trials, mean weight loss at 68 weeks was 14.9%
(placebo, 2.4%; difference, 12.4%; 95% CI, 11.5%-13.4%) and 16.0%
(placebo, 5.7%; difference, 10.3%; 95% CI, 8.6%-12.0%), respectively.   



THE  STEP  TRIALS
 In STEP 1, participants were encouraged to follow a reduced-calorie 
diet and participate in 150 min/wk of  physical activity. (81)    

In STEP 3, participants started with low-calorie meal replacements 
for 8 weeks followed by a reduced-calorie diet, a goal of  200 min/wk of  
physical activity, and 30 individual visits with a dietitian. (99)    

After cessation of  semaglutide, participants regained significant 
amounts of  weight.  (96,100)    

After 52 wks mean weight regain was 11.6% of lost weight.  (100)



THE  STEP 4  TRIAL

 In the STEP 4 trial, participants completed 20 weeks of  
semaglutide treatment and were transitioned to placebo for 
an additional 48 weeks.  (96)      

Mean weight regain was 6.9% of  lost weight during the 

placebo administration. (96)  

 These results suggest that long-term use is necessary. (96,100)



ORAL   SEMAGLUTIDE
(RYBELSUS) 

 In a clinical trial that randomized 667 adults with 
obesity without diabetes to either semaglutide or 
placebo for  68 weeks, mean weight loss with 50 
mg/d oral semaglutide was 15.1%  vs  2.4%  for 
placebo . (89)  

 Oral semaglutide ( Rybelsus )  is not yet FDA 
approved  for obesity alone.   (89)



SEMAGLUTIDE & CVOT IN OBESITY WITHOUT 
DIABETES

Protection : 20% , 15 %



SEMAGLUTIDE AND CARDIOVASCULAR 
OUTCOMES IN OBESITY WITHOUT 
DIABETES

Protection : 18% 

,19%



SUBCUTANEOUS   LIRAGLUTIDE   
( VICTOZA)

oSubcutaneous liraglutide was FDA approved to treat obesity in 
2014.  (10)  

o In an RCT of  3731 individuals with obesity, compared 

with placebo, liraglutide  ( Victoza ) achieved a 
mean weight loss of  8.0% at 56 weeks  (difference, 
5.4%; 95% CI, 5.8%-5.0%).   (85) 

oAlthough it is dosed daily, it is widely used and preferred for 
some patients due to cost and availability.



SEMAGLUTIDE > LIRAGLUTIDE

Systematic reviews and meta-analyses of 
GLP-1 receptor agonists reported that 
subcutaneous semaglutide reduced weight 
and improved weight-related comorbidities 
significantly more than liraglutide and was 
associated with lower rates of gastrointestinal 
adverse events.  (101,102)



TIRZEPATIDE
 Mounjaro is a synthetic peptide with dual-
hormone agonistic activity at the GLP-1 
receptor, like semaglutide, and additionally at 
the glucose-dependent insulinotropic 
polypeptide ( GIP ) receptor.

 Tirzepatide is dosed subcutaneously 

once weekly.  (42)



TIRZEPATIDE
 An RCT of 2539 adults with obesity and without diabetes 
randomized participants to 1 of 4 groups: 15 mg, 10 mg, or 
5 mg of tirzepatide or placebo; all participants received 
lifestyle counseling sessions,a reduced-calorie diet, and 
physical activity for 72 weeks. (42)  

 At 72-week follow-up, mean weight loss for tirzepatide
was 20.9% for 15mg of tirzepatide, 19.5% for 10 mg of 
tirzepatide, 15.0% for 5 mg of tirzepatide, and 3.1% for 
placebo. (42) 

 Tirzepatide was FDA approved for treatment of 
obesity in November 2023



TIRZEPATIDE > SEMAGLUTIDE > LIRAGLUTIDE
( 15 MG/WK ) ( 2.4 MG/WK )                               ( 3 MG/D )

 A recent meta-analysis of  RCTs that included 
12 371 adults with overweight or obesity 
without diabetes reported that 15 mg weekly 
of  tirzepatide was associated with greater 
weight loss compared with 2.4 mg weekly of  
subcutaneous semaglutide (mean difference, 
5.1%; 95% CI, 0.6%-9.8%) and 3 mg daily of  
subcutaneous liraglutide (mean difference, 
13.0%; 95% CI, 8.8%-17.4%).  (105)



THE SURMOUNT-4 RANDOMIZED CLINICAL 
TRIAL 



THE SURMOUNT-4 RANDOMIZED CLINICAL 
TRIAL 



PHENTERMINE-TOPIRAMATE

• Combined oral phentermine-topiramate was FDA approved 
in 2012 for obesity.  (10)  

• Topiramate’s exact weight-loss mechanism is unknown but 
is thought to alter appetite and decrease energy intake.  (106)

•In systematic reviews, phentermine-topiramate was 
associated with greater weight loss compared with orlistat 
and naltrexone-bupropion.  (108,109)



NALTREXONE-BUPROPION

 The combination of oral naltrexone-bupropion was FDA 
approved for obesity in 2014.  (10)  

Bupropion stimulates hypothalamic 
proopiomelanocortin neurons while naltrexone 
simultaneously blocks opioid-mediated 
proopiomelanocortin autoinhibition, which reduces 
reactivity to food cues and improves dysregulation of 
eating control in mesolimbic pathways.  (41) 



ORLISTAT
 Orlistat is a pancreatic lipase inhibitor oral medication that 
prevents triglycerides from being hydrolyzed, thus 
deceasing the absorption of free fatty acids.  

 Orlistat was FDA approved for obesity in 1999. (10) 

Mean weight loss with orlistat is 2.8% to 4.8%, and 
gastrointestinal adverse effects are frequent, including : 
flatulence, steatorrhea, and diarrhea.  (10,109)  

Orlistat may cause malabsorption of fat-soluble vitamins; thus, patients should take 
a multivitamin containing vitamins A, D, E, and K  , 2 hours apart from orlistat daily. 
(10)



GELESIS 100

 Gelesis100 is a nonsurgical device that was FDA approved in 
2019 to treat obesity.  

 It is a superabsorbent orally administered hydrogel capsule 
that releases cellulose )and citric acid particles, thereby 
increasing bulk in the stomach and creating a sensation of  
satiety. (10)   

An RCT of 436 participants showed a mean weight loss of 
2.1% more with Gelesis100 compared with placebo (P < 
.001) , and 59% of those receiving Gelesis100 attained 5% 
or greater weight loss compared with 42% of those receiving  
placebo (P < .001).  (112)



ANTIOBESITY MEDICATIONS APPROVED BY THE 
FDA FOR SHORT-TERM USE ( 12 WEEKS )

 Four sympathomimetic oral amines   :       phentermine , 

diethylpropion  ,   benzphetamine , and   

phendimetrazine are currently FDA approved for short-
term use (12 weeks).  (10,113,114)  

 These agents increase norepinephrine, leading to 
appetite suppression.  (113)



METFORMIN

 Metformin In RCTs and prospective studies, oral metformin 

was associated with  # 3% weight loss, and  # 25% to 
50%  of participants achieve at least 5% weight loss.   (94)  

Doses of  metformin greater than 1500 mg are associated with 
the greatest weight loss. (93,94)  

 Metformin’s pleiotropic effects include : decreased 
inflammation , increased insulin and leptin sensitivity , and 
decreased hunger and ghrelin levels, especially with twice-daily 
dosing.  (94)















BARIATRIC  
ENDOSCOPIC 
PROCEDURES
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BARIATRIC  ENDOSCOPIC  
PROCEDURES

 Currently, 2 bariatric endoscopic procedures are FDA approved : 
intragastric balloons and endoscopic sleeve gastroplasty.   

Intragastric balloons occupy space in the stomach, delay gastric 
emptying, and increasing satiety. (117)  -- 10.2% ( range, 9.6%-29.2% )

Patients with a BMI of  30 to 40 are eligible and typically require an 
upper endoscopy to place the balloon and fill it with saline. 

The devices are removed via endoscopy after 6 to 8 months.



ENDOSCOPIC  SLEEVE  GASTROPLASTY

 Endoscopic sleeve gastroplasty is an organ-sparing, 
transoral endoscopic procedure designed to reduce 
stomach volume.  

 Endoscopic sleeve gastroplasty achieved 13.6% weight 
loss compared with 0.8% with lifestyle modifications alone.  
(119)  

Procedural contraindications (eg, hiatal hernia, 
gastric ulcers),



METABOLIC  AND 
BARIATRIC  SURGERY
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METABOLIC  AND BARIATRIC  
SURGERY

 Recent guidelines recommend that metabolic and bariatric 
surgery should be considered for patients with a BMI of  35 or 
greater and patients with a BMI of  30 to 34.9 who have 
concurrent metabolic disease.  

 Lower weight thresholds should be applied to Asian 
populations.  (9)



METABOLIC  AND BARIATRIC  
SURGERY

 Two metabolic and bariatric procedures comprise more 
than 90% of all surgeries:  

(1) laparoscopic sleeve gastrectomy (LSG), in which  
approximately 85% of the stomach is removed by 
separation along the greater curvature, and  

(2) Roux-en-Y gastric bypass (RYGB) surgery, in 
which a small gastric pouch is connected directly to the 
jejunum.  (43)                   

 Both are typically performed laparoscopically.



METABOLIC  AND BARIATRIC  
SURGERY

 Expected 12-month weight loss is approximately 25% 
after LSG and approximately 30% after RYGB, with 
sustained weight loss at 5 years.   (44,120)     

Early complications include : anastomotic leaks (LSG: 
1%-7%; RYGB: 0.6%-4.4%) , stenosis (LSG: 1%-9%; 
RYGB: 8%- 19%), postoperative bleeding (11%) , and 
venous thromboembolic events (incidence not 
reported)    ;                          late complications include 
:  internal hernia and marginal ulceration (RYGB: 2.5%-
5%).   (121)



METABOLIC  AND BARIATRIC  
SURGERY

 Pre– and post–metabolic and bariatric surgery screening 
and supplementation for micronutrients (thiamin, vitamin B12 

, folate, iron, vitamin D, calcium, vitamin A, vitamin E, 
vitamin K, zinc, and copper) is recommended ; typical doses 
vary based on surgical procedure.  (45)





WEIGHT-LOSS  MAINTENANCE  
AND LONG-TERM  OBESITY  
MANAGEMENT



WEIGHT-LOSS  MAINTENANCE  AND LONG-TERM  OBESITY  
MANAGEMENT

 Maintaining weight loss is difficult and may be supported by 
continued clinical intervention. (123)  

 In longitudinal observational studies, people who successfully 
maintain weight often use behavioral strategies, such as :  
physical activity, regular self-weighing , (67)  a reduced-calorie 
diet , and a consistent eating pattern. (124,125)   

Patients may need to increase their physical activity (>200 
min/wk is often required).  (5)  / regular physical activity (200–300 min/week). 
A



• Obesity is a complex, chronic, multifactorial 
disease

• Following weight loss, a number of counter-
regulatory responses occur that favour 
weight regain

• Obesity, like any other chronic disease, 
requires long term treatment

In summary:



سپاسگزارمازتوجه وصبوری شمابی نهایت 


