
 

 
 

Life course evolution of diabetes related phenotypes in 
Indians: Pune Studies 

 
We have now completed 21 year follow up in the Pune Children’s Study 
(PCS, urban), and 18 year follow up in the Pune Maternal Nutrition Study 
(PMNS, rural).  
In the PCS we found that diabetes related phenotypes (glucose intolerance, 
insulin resistance, disposition index and adiposity) at 21 y of age were 
associated with smaller size at birth and larger size at 21 y. Childhood 
insulin resistance increased risk of diabetes and CV risk factors at 21 y of 
age.  
In the PMNS we found a high prevalence of prediabetes (ADA criteria) at 
18 y of age (37% males, 18% females). Prediabetic individuals were 
centrally more obese (waist circumference, and MRI subcutaneous 
abdominal fat [SAT], but not visceral fat [VAT] compared to the 
normoglycemic. The prediabetic participants had higher fasting glucose 
and lower disposition index at 6 and 12 years of age, but similar insulin 
resistance. The prediabetic were born 2 days earlier (gestation 271 v 273  
days) and their mothers had lower plasma triglyceride concentrations 
during pregnancy.  
At 18 years of age, amount of SAT was larger than VAT. SAT was 
predicted by higher adiposity at 6 and 12 years of age (DXA) and by 
higher maternal folate but lower vit B12 and vit D levels, and lower 
physical activity during pregnancy. Dermatographic pattern (higher md15), 
previously associated with type 2 diabetes, was also associated with SAT. 
In the world’s first description of the life-course evolution of diabetes 
related risk factors we found that maternal-fetal undernutrition and 
minimally preterm delivery increased the risk. The related phenotypes 
were evident by 6 years of age. Our results support a case for ‘primordial’ 
prevention, in addition to improving the lifestyle of adults. 
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