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Introduction

• 1935 by Stein and Leventhal

• Obesity is a common feature

• U.S prevalence of obesity with PCOS 80%. Outside the U.S 20%.

• Different diagnostic criteria for PCOS

• Environmental factors’ role in obesity and  PCOS

• Biologic basis  

• Obesity exacerbates abnormalities associated with PCOS



What is PCOS?
• The most common hormonal abnormality in reproductive-age women

• Reproductive features of PCOS:
• increased androgen production 

• disordered gonadotropin secretion 

• menstrual irregularity

• hirsutism, 

• infertility.

• Metabolic characteristics of PCOS:
• prominent defects in insulin action and β-cell function

• increased risk for glucose intolerance and type 2 diabetes.

• Obesity (40–80% overweight or obese)

• Genetic susceptibility : 
• To date, the genes responsible for PCOS have not been clearly identified.



Diagnosis of PCOS 

• Diagnostic Criteria for PCOS

• *Other androgen excess or related disorders have to be excluded prior to diagnosis of PCOS.

• **Defined by at least one ovary demonstrating an ovarian volume>10 ml or presence of 12 or more follicles measuring 2-9 mm in size.

NIH/NICHD Criteria* 1990 Rotterdam Criteria* 2003

Diagnosis requires both 
features:

Diagnosis requires 2 of 3 
features:

1. Oligo and/or 
anovulation

1. Oligo and/or anovulation

2. Hyperandrogenism
Clinical or biochemical

2. Hyperandrogenism
Clinical or biochemical

3. PCO morphology**

• Controversial

• Minority have No PCO morphology.

• 25% have PCO morphology

• insulin resistant or increased risk for 
type 2 diabetes .

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2861983/table/T1/?report=objectonly#TFN1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2861983/table/T1/?report=objectonly#TFN1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2861983/table/T1/?report=objectonly#TFN2


Diagnosis, types of PCOS 



PCOS and obesity

• Genetic predisposition

• Environmental factors (high-caloric 
diets and reduced exercise) 



Insulin Action in PCOS: Relation with Obesity

• Insulin resistance is common in PCOS  worsened by obesity.

• insulin action on skeletal muscle is decreased by 35–40%  

• Hepatic insulin resistance in obese women with PCOS.

• Synergistic effect of obesity and PCOS →glucose intolerance.



• Fasting insulin levels increased in PCOS

• In PCOS, basal insulin secretion is increased

• insulin responses to glucose are low.

• Women with PCOS (obese and nonobese ) have a lower  disposition index 

compared to normal women.

• Disposition index: Relation between insulin secretion and sensitivity is constant so that changes in insulin 

sensitivity are accompanied by reciprocal changes in insulin secretion that maintain normal glucose 

tolerance



Glucose Tolerance in PCOS: Relation with Obesity

• Women with PCOS have a high prevalence of IGT and type 2 DM.

• Prevalence of IGT & type 2 DM is higher in obese women with PCOS. 

• Glucose intolerance risk increased with increasing BMI

• PCOS is associated with defects in insulin action and β-cell function,  

exacerbated by obesity. 



(NHANES) National Health and Nutrition Examination Survey

• Women with PCOS  had much higher 
prevalence of abnormal glucose 
tolerance 



RICHARD S. , et al :Prevalence and Predictors of Risk for Type 2 Diabetes Mellitus and Impaired Glucose Tolerance in Polycystic Ovary Syndrome: A 
Prospective, Controlled Study in 254 Affected Women, Journal of Clinical Endocrinology and Metabolism, Vol. 84, No. 1

• 254 reproductive-age PCOS 
• 80 control 
• Matched ethnicity, age, and weight
• Prevalence of IGT and type 2 diabetes 

• Risk for developing IGT increased with increasing BMI

• Prevalence of IGT and type 2 DM were much lower in nonobese women with PCOS (10.3% and 
1.5%, respectively) compared to the obese



• Women with PCOS had 45% 
prevalence of IGT & DM

• Women with PCOS and type 2 DM 
were significantly obese

• Ehrmann DA, Barnes RB, Rosenfield RL, Cavaghan MK, Imperial J. Prevalence of impaired glucose tolerance and diabetes in women with polycystic ovary syndrome. Diabetes Care.
1999;22:141–146.

• Norman RJ, Masters L, Milner CR, Wang JX, Davies MJ. Relative risk of conversion from normoglycaemia to impaired glucose tolerance or non-insulin dependent diabetes mellitus in 
polycystic ovarian syndrome. Hum Reprod. 2001;16:1995–1998. 

• Studies from Australia : high 
prevalence of IGT in women with 
PCOS in association with obesity 

• Overweight women  with PCOS had a 
7-fold increase in the risk of abnormal 
glucose tolerance



• In summary, PCOS is associated with high rates of glucose 
intolerance resulting from defects in insulin action and β-cell 
function.

• Detection of glucose abnormalities in women with PCOS is best 
performed by means of glucose tolerance testing, since fasting 
glucose levels may be normal 

Susan Sam, Obesity and Polycystic Ovary Syndrome :Obes Manag. 2007 April ; 3(2): 69–73. doi:10.1089/obe.2007.0019



Can Obesity Cause PCOS?

• Reproductive disturbances are common in obese women regardless of the 

diagnosis of PCOS.

• Women with obesity are more likely to have menstrual irregularity and 

anvolatory infertility.

• The risk of anovulatory infertility increases with increasing BMI.

• Weight reduction can restore regular menstrual cycles.



• Majority of obese women do not develop hyperandrogenemia and do not have PCOS

• In PCOS bioavailable androgen levels are increased and worsened by central obesity, 

• Sex hormone binding globulin are reduced due to hyperinsulinemia.

• PCOS was 5-fold more common among premenopausal overweight or obese women.

Alvarez-Blasco F, Botella-Carretero JI, San Millan JL, Escobar-Morreale HF. Prevalence and characteristics of the polycystic ovary syndrome in overweight and obese women. Arch Intern 
Med. 2006;166:2081–2086.



Does PCOS Cause Obesity?

• Androgens & body composition

• android compared to gynoid

• Women with central obesity have IR and risk for CVD and DM

• Women with PCOS have a high prevalence of upper-body obesity 

• Dual-energy X-ray absorptiometry (central fat in women with PCOS)



• Higher testosterone in women with PCOS role in fat distribution 

• Studies of isolated abdominal fat cells from women with PCOS have 
revealed larger-sized cells in both obese and nonobese women with 
PCOS 

• Hyperandrogenemia in PCOS women enhances android body fat 
distribution



Hormonal Regulations of Weight and Appetite

• Lower  levels of ghrelin reported in women with PCOS

• Fasting ghrelin levels are reported to be lower in obese  

• Evidence of dysregulated Ghrelin homeostasis in PCOS  

• Women with PCOS have less marked post-prandial reduction in 

Ghrelin thus less satiety



Pathogenesis of PCOS

• Insulin resistance in PCOS

• weight gain in the pathogenesis of metabolic dysfunction in PCOS
• Adipokines

• Obstructive sleep apnoea (OSA)

• Visceral and hepatic fat

• weight gain in the pathogenesis of hyperandrogenism in PCOS
• Figure

Thomas M. Barber, Stephen Franks: Obesity and polycystic ovary syndrome,  Clinical Endocrinology. 2021;95:531-541
https://doi.org/10.1111/cen.14421

https://doi.org/10.1111/cen.14421




A diagram showing the interaction between obesity, the hormonal profile and metabolic features of 
polycystic ovary syndrome. 

Isabel McLuskie, and Aisha Newth BMJ 
2017;356:bmj.i6456

©2017 by British Medical Journal Publishing Group



Management of PCOS with obesity

• Lifestyle

• Calorie restriction & weight loss 

result in a reduction of hyper-

insulinaemia

• Pharmacotherapy

• Weight loss

• Physical activity 

• Aerobic exercise improve reproductive 

function and ovulation

• Optimization of sleep, duration 



Therapeutic 
Management 
of PCOS
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CONCLUSION

• PCOS as a complex metabolic disorder. 

• Obesity is a common finding in PCOS and 
aggravates many of its reproductive and 
metabolic features. 

• Weight gain and obesity are involved in the 
pathogenesis of PCOS

• The relationship between PCOS and obesity is 
complex, not well understood, and most likely 
involves interaction of genetic and environmental 
factors.

• Hyperinsulinaemia, provides an explanation for 
the subsequent hyperandrogenism and 
reproductive dysfunction. 

• Obesity is highly stigmatized in our society. 
Hirsutism, acne and sub-fertility challenge key 
attributes of womanhood. 

• Women with obesity and PCOS require careful 
management, offered with a compassionate and 
empathic approach by a multi-disciplinary team, 
and with the patient centered.




