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THE EPIDEMIOLOGIC TRANSITION Transition in India 

different-
 a Double Whammy 

üobesity
üdiabetes
ühypertension
üCHD
üstroke
üchronic lung disease
ümotor vehicle and injuries
üMental Health
üSubstance abuse 
ücancers NCDs



ÅNCDs as a public health threat (UN, 2011).

Å1. Diabetes; 2. CVDs;  3. Chronic respiratory diseases;  4. Obesity

73.4% of total deaths in 2017 (The Lancet, 2018)

S.No Disease Global Prevalence 

1 Diabetes Milletus 6.28% in 2017 (Khan et al , 2020) 7.3% diabetic . 10.3% Pre-Diabetic (InDiab, 2016)

2 HTN 31.1% of adults. 30.7% (Ramakrishnan et al,2019)

3 CAD 1,655 per 100000 individuals (1.72%) 

(Khan,2017)

1% to 10%. 

4 Obesity Increased from 3.2% in 1975 to 10.8% in 2014 

(men) and from 6.4% to 14.9% (Women) [Di 

Cesare, 2019]

Increased from 2.2% (1990) to 5.1% (2015)

 [Luhar, et al, 2020]

5 Dyslipidemia 30.3% in Southeast Asia Region (WHO, 2008) 25% to 30% (urban) 

15% to 20% (rural) [Gupta, 2017]  

6 COPD 7.6% (Halbert et al, 2006) from 3.3% to 4.2% in 2016.  (The Lancet,  2018)

7 CKD 9.1% in 2017 (CKDC, 2020) <1% to 13% (Lancet GH, 2017)

Link to NCDs-India

28.1% of total deaths in 2016

NCDs kill 41 million 

people each year, 

equivalent to 74% of 

all deaths globally.



Womenõs Health Matters

ÅWomen disproportionately affected by: 

VHormonal disorders 

VNutritional deficiencies 

VReproductive health challenges 

4

The exact  cause  or its 

trigger  is not  known  till date 

Intergenerational impact: 
Maternal health Ź Child health Ź Future population health



Begining of my Endocrine Journey 
Hyderabad ESICON 1999

Best Oral  award 

Today ES-After 25 years

Chairs 

Then Secretary



WHERE IT ALL BEGANé

My journey in womenõs health began:

DM Endocrinology  scholar   (AIIMS  ND) -

2000 

Guide and Mentor 

Late Prof AC Ammini

DM Theses 

a). Clinical Description of Adolescent PCOS

b). RCT 6



NEJM

Commentary  

Young Scientist 

Award in  

Fukouka Japan

Best 

Outgoing 

DM 

Scholar

2003 



VThe original description of enlarged, smooth polycystic ovaries (PCO) is credited to Chereau in 1844. 

VIn 1921, Achard and Thiers reported the coexistence of diabetes mellitus with clinical signs of androgen excess in a 
postmenopausal womanñthe so-called òAchard-Thiers syndromeó or òdiabetes of the bearded womenó.

 PCOS- HISTORICAL PERSPECTIVE

Stein IF, Leventhal ML. Amenorrhoea associated with bilateral polycystic ovaries. AJOG 
1935

1990 ς Burghen et al ς Insulin connection 



A new fieldτMost extensively studied

Diamanti-Kandarakis E , and Dunaif A Endocrine Reviews 2012;33:981-1030
©2012 by Endocrine Society

There are approximately  5,20,00,000 citations in a Web of Science (Thomson Reuters, New York, NY) Citation Report for 1980ð

2011 on the topics of PCOS or hyperandrogenism and hyperinsulinemia, insulin resistance, glucose intolerance, or diabetes mellitus. 

The annual citations have increased steadily from 1 in 1980 to approximately 12,000 in 2011 and  



DIABETES Capital

 



National Family Health Survey (NFHS 5)

Sustainable Development Goal 3 (SDG3)

Swasth Nari, Sashakt Parivar Abhiyaan' and 8th Rashtriya Poshan Maah >10 Lakh

15 years 

later



!ǿŀǊŜƴŜǎǎ ŀōƻǳǘ t/h{ ŀƴŘ hǘƘŜǊ b/5Ωǎ-Ψ{ǿŀǎǘƘ bŀǊƛ {ŀǎƘŀƪǘ tŀǊƛǾŀǊΩ !ōƘƛȅŀŀƴ 
across Jammu and Kashmir 



My experience - blessed

All India Institute of  Medical Sciences 

Delhi

Sheri -Kashmir  Institute of  Medical 

Sciences Srinagar

Since year 2000 



ÅBurden of disease ?

ÅRelation to Diabetes and other NCD epidemic?

ÅIndian phenotype ? 

ÅConsequences?

ÅWhat causes it?

ÅPrevention /Early detection/ Treatment ---different? 

ISSUES IN PCOSé-INDIA



1.How common is PCOS ? 



Data on  PCOS from India- sketchy



Several meetings with Heads of DBT/ICMR/DST ------

Listened 

Realized 



ICMR-PCOS Task Force Study (Phase -I) Sanctioned in Oct 2017

Protocol Published

JMIR Res Protoc 

2021;10(8):e23437  

ÅProtocol  Developed

ÅSOP/study tool 

formulation

ÅInstruction  manual

ÅStaff recruitment

ÅTraining/certification

ÅIM meetings  to finalize  

the  protocol



TRAINING CUM INVETIGATOR MEET 



Interactive to share data 
Knowledge dissemination
Online data capturing-Phase II
Patient reports  

Website for The study



National  PREVALENCE OF PCOS AS PER ROTTERDAM -2003 & NIH-1990 CRITERIA

Prevalence 7% and above 
Prevalence 3 to 5%
Prevalence 1 to 2%

Prevalence 16% and above 
Prevalence 7 to 11%
Prevalence 3 to 4%





Overall prevalence as per criteria followed

NIH Criteria 6.87%

Rotterdam

Criteria 

19.17%

Prevalence Å Different in various race and ethnicity 

Caucasian -11.9% 

Chinese -11.2%

Australian= 17.8         Middle -east -19.9%

India :  19.17%as per Rotterdam criteria; 

6.87% by NIH -criteria

Lists some studies conducted on the prevalence of PCOS  (By Rot. 2003 
Criteria )in different countries and populations  

ICMR-PCOS study, India  Screened Population 14061 women

recruited 10,109 women  aged 18 -40 years - Largest/Well 
designed 

Urban Rural Urban Rural Urban Rural 
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V USA = 4 million
V 8 Billion $   2022
V China =24 million 
V >44.4 million women have PCOS or 

at risk of PCOS or its complication
V Cost = 88 billion (Health budget 

861 billion INR

India - PCOS Capital 



2. What is Indian phenotype ? 



Diagnosis

P
O

LY
C

Y
S

T
IC

  O
V

A
R

Y
  S

Y
N

D
R

O
M

E



©2012 by Endocrine Society

Present Description





Site-wise /Overall Percentage of PCOS women falling under different PCOS Phenotypes

Ph A : OA+HA+PCOM ; Ph B: OA+HA ; Ph C: HA+PCOM; Ph D: OA+PCOM 
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Site-wise /Overall Percentage of PCOS women falling under different PCOS Phenotypes

Ph A : OA+HA+PCOM ; Ph B: OA+HA ; Ph C: HA+PCOM; Ph D: OA+PCOM 
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Newer phenotypes, Pre -PCOS women highlight the need to 

reassess diagnostic criteria

Clin Endocrinol (Oxf). 2023 Sep 1. doi: 
10.1111/cen.14964. 

737 were classified as Pre-PCOS, including 
Á HA (n = 538), 
Á OA (n = 121), 
Á or PCOM (n = 78). 
Á Common clinical features included oligomenorrhoea 

(75.5%), 
Á hirsutism (82.9%),
Á  obesity (27.2%), 
Á hypertension (1.6%), 
Á metabolic syndrome (19.6%), 
Á and diabetes mellitus (5.6%).

New phenotypes

Not fitting any criteria 

Not controls 

Mono -symptomatic 



Comorbidities among study population

Characteristic
Control

(n=1175) %

Partial Phenotype 

(n= 758) %

Classic PCOS

(n=858) %

OR (95%CI)

Partial Phenotype Classic PCOS

BMI categories (WHO 

guideline)

Overweight (25 -29.9 Kg/m 2)

Obese (Ó30 Kg/m2)

29.84%

10.40%

25.73%

10.42%

32.17%

11.07%
0.81 (0.65-0.99)

0.94 (0.69-1.27)

1.14(0.93-1.38)

1.12 (0.84-1.5)

BMI categories (Asian 

guideline)

Overweight (23 ð 24.9Kg/m 2)

Obese (Ó25 Kg/m2)

20.38%

40.24%

19.53%

36.15%

20.16%

43.24%
0.85 (0.66-1.09)

0.8 (0.65-0.98)

1.06 (0.84-1.36)

1.16 (0.95-1.41)

Central obesity (WC>80 cms) 48.2% 44.9% 50.2% 0.87 (0.73-1.05) 1.08 (0.91-1.29)

NAFLD 26.6% 33.3% 35.0% 1.38 (1.13-1.68) 1.49 (1.23-1.80)

Hypertension (JNC -8 guideline)
Prehypertension
Stage I

48.2%
4.8%

46.6%
5.3%

46.9%
8.3%

0.94 (0.78-1.14)
1.07 (0.7-1.64)

1.02 (0.85-1.22)
1.8 (1.24-2.62)

Metabolic syndrome (NCEP -

ATPIII guideline)

14.8% 15.9% 24.9% 1.1 (0.84-1.41) 1.92 (1.53-2.40)

Diabetes mellitus 1.53% 1.47% 3.44% 0.96 (0.45-2.1) 2.29 (1.25-4.19)

IFG 12.85% 14.51% 12.4% 1.2 (0.88-1.51) 0.96 (0.73-1.25)

IGT 7.44% 12.7% 11.5% 1.8 (1.3-2.5) 1.6 (1.19-2.2)

Hypercholesterolemia (TCÓ 

200mg/dl)

12.4% 16.4% 18.9% 1.39 (1.07-1.80) 1.65 (1.29-2.11)

Elevated LDL (LDLÓ 130mg/dl) 10.8% 14.8% 16.5% 1.44 (1.09-1.89) 1.63 (1.26-2.12)

Hhypertriglyceridemia 

(TGÓ150mg/dl) 

17.9% 21.7% 24.2% 1.27 (1.01-1.60) 1.46 (1.18-1.82)

Low HDL (HDL< 50mg/dl) 57.3% 69.1% 80.5% 1.7 (1.37-2.02) 3.07 (2.5-3.78)

Dyslipidemia 72.5% 79.3% 91.9% 0.65 (0.59-0.71) 0.73 (0.67-0.80)



3. What are its health consequences among Indians? 



ÅObesity
ÅHypertension
ÅSleep Apnea 

ÅNAFLD
ÅCardiovascular risk
ÅPsychiatric comorbidities

ÅHyperinsulinemia 
ÅGlucose intolerance /DM
ÅDyslipidemia

ÅHyperuricemia
ÅSub-inflammation
ÅHyperhomocystinemia

ÅProcoagulant-PAI-1,ICAM
ÅMitogenesis

METABOLIC ABNORMALITIES

Dyslipidemia

Hyperandrogenism

Macrovascular
complications

Central
obesity

Reproductive
dysfunction

Malignancies

Hypertension

άLb{¦[Lb
RESISTANCE
{¸b5wha9έ



×Commonest  endocrinopathy                                         Generic  condition  



Female newborn babies have higher cord plasma insulin and C-peptide concentrations 

than male newborns, despite being smaller, suggesting intrinsic insulin resistance in girls.

Å60% OBESE -central
ÅClassic PCOS ς 33-47%  (2-3 x)
ωMS high in family members 

ÅMS in PCOS by IDF, WHO, ATP III and criteria were 50.0%, 47.3% and 

23.68% respectively. (23.55 ±4.2)
     Ganie  M A, Kamili   MMA  et al    Diabetes & CVD



Rise of hsCRP and homocysteine which increases risk of CVD.

    (Causi S et al.Obstet Gynecol 2008)



N=2014,      Mean AGE 23.53 years    IGT=30.1%       DM=6.3%
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HEPATIC STEATOSIS ABNORMAL LIVER ENZYMES

PCOS

CONTROLS

p<0.001

Chakarborty S, Ganie MA,Masoodi I, Shalimar IJMR 2019 

Fibroscan as a non-invasive predictor of hepatic steatosis: A cross-
sectional study of an over looked disease among patients with the 
polycystic ovary syndrome (PCOS)

Seventy women with PCOS and sixty healthy women (controls)

MAFLD -unpublisded







N=197 cases and 55 controls

The mean age of patients and controls were 23 ± 5.6 years and 25± 4.3 years. 

One hundred twelve (56%) women with PCOS had BMI >25.

 Serum cortisol levels were significantly higher in lean PCOS women compared to controls 

(13.4± 5.1 vs 11.3± 4.5, P <0.01) and over weight PCOS women group (13.4± 5.1 vs 

9.3± 3.2, P <0.01). 

Morning plasma cortisol correlated negatively with BMI in PCOS women with normal 

glucose tolerance.

  

? Significance 



N= 110  PCOS    N =40  Controls        Comorbidities= 52.7% vs.    10% 



4. What are the risk factors? 



Organizational Program

Macro-environmental

Micro-environmental

Epigenetic

Adult

Phenotype

Elements of the Primary Organizational Palette

What causes it?

Toxicants/ 

Insults

Organizational Program

Adult

Phenotype


