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The fetal origins hypothesis 

 Coronary heart disease, Type 2 diabetes and 

hypertension originate in developmental plasticity, 

in response to undernutrition during fetal life and 

infancy 
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CORONARY HEART DISEASE
Standardised mortality ratios in 10141 men & 5585 women

Mortality from coronary heart disease in 
15726 men and women in Hertfordshire 

Osmond et al BMJ 1993 



Forsen et al BMJ 1997 



Hazard ratios for CHD in Finnish 
men in relation to early growth 
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Eriksson et al BMJ 1999 



‘‘  Do not allow the body to attain extreme thinness,  

for that, too, is treacherous,  

but bring it only to a condition  

that will naturally continue unchanged, 

whatever that may be   ’’ 

Hippocrates  400 BC 



CVD and early growth 

• Birth weight got us into the field… 

• It is much more complex … 

• Birth size is strongly and inversely associated with both 

CHD and stroke later in life 

• Childhood growth modifies this risk 

 



p =0.04 p =0.00002 

Insulin sensitivity and insulin 
secretion in non diabetics 

Diabetologia 2009;52:825-9 



Risk of Type 2 diabetes 
according to BMI in childhood 
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Odds ratio 

for Type 2 

diabetes 

Body mass index at age 11 years (kg/m2) 
Forsen et al Ann Intern Med 2000 



T2DM prevalence according to 
birth weight and risk allele number  

Diabetologia 2009;52:825-9 



War evacuations in childhood 
 and CVD in later life 

Alastalo et al., Annals of Med, 2009 

CVD T2DM 



Programming of health and disease 

Maternal factors 

(eg nutrition, diet 

and body size) 
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Examples of reduced allocations  
in small babies 

• Less skeletal muscle 

• Insulin resistance 

• Fewer nephrons 

• Less arterial elastin 



Perälä M et al , PLoS One. 2012;7(9):e46139 

Birth size and energy adjusted food intake  
Mean difference (95% CI) in daily food intake per increase  

of  1 kg/m3 in PI at birth or 1 kg in birth weight (n=1797) 



Epigenetics 




