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*Fat = Body fat % (adiposity) '9_1,}:- iy ;1_2%
Not Obesity

The two authors share a near dentical bodyv-mass mdex
(BMIT, but as dual X-ray absorptiometrv imagerv shows
that is where the similaritv ends. The frst author (fgure,
righty has substantially more body fat than the second
author (figure, left). Lifestvle mayv be relevant: the second
author runs marathons whereas the first author’s main
exercise 1s running to beat the closing doors of the

elevator 1 the hospital every moming. The contnbution
of genes to such adiposity 15 vet to bhe determined,
although the possible relevance of inauterine under-
nutritionn 18 supported by the fist author’s low
birthweight. The image 1= a useful reminder of the limi-
tations of BMI as a measure of adiposity across
populations.
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* Determinants of fetal growth and body composition
» Lifecourse evolution of phenotypes

Pune Maternal Nutrition Study
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Social and Nutritional Transition in the study
area in six villages near Pune, India

1993 2022

* Population: 431,896

* Electricity >90%

Cash crop farming + wage workers
Regular supply from a dam

* Piped water supply >80%

Population: 220,995

Electricity <30%

Predominantly subsistence farming
Drought prone

Piped water supply <20%
Few gadgets, basic transport Mobiles, fridges, 2- and 4-wheelers

llliteracy common * Graduates and professionals
Low SES Improved SES

Minimum fast foods e Fast foods common



Distribution of Standard of Living Index (SLI) over 18
years in study area of National Family Health Survey
(NFHS) compared to national statistics in India

*National Family Health Survey (NFHS)
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Study area has observed rapid socioeconomic development over 20 years
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Double Burden of Malnutrition - Body Size measurements

The Pune Maternal Nutrition Study (1993-2022)
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Prevalence (%)

Double Burden of Malnutrition - Micronutrient deficiencies
The Pune Maternal Nutrition Study (1993-2022)

Mother ® Father ® Boys

Vitamin B12 deficiency
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Double Burden of Malnutrition

Glucose intolerance (Prediabetes + Diabetes)

Glucose intolerance

Father Boys
Mother Girls
Birth 6Y 12Y 18Y 24Y
Age Follow-up timepoints
Mo: 21y

Fa: 28y

© Mother
® Father
® Boys
@ Girls



Glucose intolerance in the Pune Maternal Nutrition Study
(18y F1 generation, BMI 19 kg/m2)

| 356 N 307

27 IFG % 8

=~ | 10 IGT % 9
=xal | 0 DM (n) 2
60 B12 defi (%) 55

Males: 40%, Females: 20%
IFG + IGT = Prediabetes

n- 351812897

Yajnik CS et al, Diab Care 2021



Lifecourse Determinants of Glucose intolerance - 18y PMNS

Maternal pregnancy glucose
Paternal glucose (daughter)
Adiposity (male)

OVERNUTRITION

+ ve

-ve

FETAL UNDERNUTRITION
Short birth-length

Small head circumference
Non-overweight mother

Yajnik CS et al, Diab Care 2021



Double Burden of Malnutrition
Underweight and Glucose intolerance

PMNS 18y F1
Boys Girls

Underweight Glucose intolerant Underweight Glucose intolerant

Boys_Unwt Girls_Unwt

102 B 44 | 87

17

1/3" glucose intolerant boys and 2/3" girls were underweight (BMI <18.5kg/m?2)



‘Thin-Fat’ and 'Short-Fat’' individuals are at higher risk of glucose intolerance

Glucose intolerance by Body composition
(18y Males, PMINS)

Clinical picture

The Y-Y paradox
Chittaranjan S Yajnik. John S Yudkin
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Subtypes of Type 2 Diabetes in India (WELLGEN cohort)
and Sweden (ANDIS cohort)

WELLGEN ANDIS
MARD MARD

MOD SIDD

Pathophysiology of type 2 diabetes in the young in LMICs is predominantly driven by insulin
deficiency while it is driven by insulin resistance in the HICs

Rashmi Prasad et al, Diabetologia 2021



Mechanisms increasing risk of NCDs in double burden of malnutrition

Energy-inadequate diets * Micronutrient deficiency _"“_: T L Energy-dense diets
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'1000 days’ miss the preconception-periconception window of
epigenetic programming
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Window of Epigenetic programming (48-72 hrs)

"Timing is everything”
6 Desoye et al, Lancet 2021




Pre-conceptional Maternal Vitamin
B12 Supplementation Improves
Offspring Neurodevelopment at 2
Years of Age: PRIYA Trial

Naomi D’souza ™, Rishikesh V. Behere ', Bindu Patni?, Madhavi Deshpande?,
Dattatray Bhat', Aboli Bhalerao', Swapnali Sonawane’, Rohan Shah', Rasika Ladkat’,
SS Pallavi Yajnik!, Souvik K. Bandyopadhyay?®, Kalyanaraman Kumaran®, Caroline Fall* and

Chittaranjan S. Yajnik ™
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Frontiers in Pediatrics, 2021



Determinants of non-communicable diseases
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The story unfolds in the short film driven by Dr. Chittaranjan Yajnik's science and
Dr. Mohan Agashe and Smt. Sumitra Bhave's art and creativity
(The film will be launched on Youtube after the webinar)

Friday, 14" August 2020 | 15:00 PM - 16:30 PM
Watch the Zoom Webinar streaming Live on Facebook
In Association with

ch by: Dr. Chittaranjan Yajnik

eakers: Dr. Mohan Agashe,
Smt. Sumitra Bhave

Supported by: @ %
— Disbetes Unit

Note:Request all the participants to please be on time and follow virtual webinar etiquette

The film is in Marathi with English subtitles

https://youtu.be/6e8zLgF9qgQ

KEM Hospital Pune
> 1.3 million hits

Tribute to Dr Sumitra

Bhave



https://youtu.be/6e8zLgF9ggQ
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