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The origins of DOHaD...



80’s | Coronary Heart Disease Mortality
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Barker et al, Lancet 1986

England and Wales 1968-1979 |  Ecological study – population data

Environmental influences that impair growth and development in early 
life may be risk factors for ischaemic heart disease

1921-25



England and Wales |  Cohort study – individual data

80’s | Coronary Heart Disease Mortality

Barker et al, Lancet 1989

• 5654 men born during 1911-1930

• Information on birth weights and deaths from ischeamic heart disease

An environment which produces poor fetal and infant growth is followed 
by an adult environment that determines high risk for ischemic heart 

disease



1944-45 | The Dutch Famine 

The Dutch Hunger Winter Study publications



Exposure to the Dutch Famine (1944-45) 
during gestation and phenotypes later in life

(AJCN 1999)

(AJCN 2009)

(AJCN 2006)

(PNAS 2008)

(Plos ONE 2012)

(Lancet 1998)

(Thorax 2009)



The Dutch Famine – Epigenetic changes 

Godfrey et al, Pediatric Research 2007



Exposures during critical fetal and 
infant periods lead to 
developmental adaptations, which 
predispose individuals to 
development of NCD in later life.



…from “the dose
makes the poison” 

to “the timing
makes the poison”

Developmental Origins of 
Health and Diseases - Barker, 
1980’s

In utero and early postnatal stressors, 
including environmental contaminant 
exposures, can permanently  change the 
body’s structure, physiology, and 
metabolism, predisposing individuals to the 
development of serious chronic pathologies 
later in life.



www.projecthelix.eu

Sample size (N of children)

<1000 (N=12)

1000-4999 (N=28)

5000-19,999 (N=13)

20,000-100,000 (N=3)

More than 70 birth cohorts, following more 
than 500,000 children and parents

Inventory: www.birthcohorts.net

Vrijheid, et al. Environ Health Perspect 2011

Larsen, et al. Paediatr Perinat Epidemiol 2013

http://www.birthcohorts.net/


Why are children more vulnerable to environmental exposures?

❖ They breathe faster and inhale a greater proportion of air.

❖ The metabolism is faster and the consumption of food and liquid is 

proportionally greater.

❖ Excretion of toxics is slower compared to adults.

❖ After birth many systems are still very susceptible.

❖ Exposures at the beginning of life can affect years later – and they have 

more years than adults to develop a disease. 

❖ They have exclusive routes of exposure: placenta, maternal milk, exclusive 

behavior (mouth, floor, etc.).

Children are not little adults



Critical periods during pregnancy

Lung



Which are the determinants of lung 
function development?



Why is important to study the determinants of lung 
function development?

Bui et al, Lancet 2018



Determinants of lung function development

Mélen and Guerra, F1000Res 2017



Den Dekker et al, JACI 2015

Gestational age Lung function (4-19 years)

Preterm birth



Early life environmental exposures – Air pollution

BAMSE, PIAMA, GINI-LISA birth cohorts

N=14,126 children 14-16 years

1.13 incidence odds ratio of incident asthma 

per 10 µg/m3 increase prenatal NO2

INMA birth cohort

N=620 children 4 years

−28 mL for an interquartile range 

increase of prenatal NO2

Gehring et al, Lancet Respiratory Medicine 2015 Morales et al, Thorax 2014



Exposure to persistent pesticides

Sunyer et al, EHP 2005

DDE HCB ΣPCBs

Wheeze

4y 1.35 (1.07, 1.71) 1.18 (0.84, 1.65) 1.06 (0.98, 1.15)

6.5y 1.04 (0.79, 1.37) 1.06 (0.71, 1.58) 0.99 (0.90, 1.09)

10y 1.22 (0.91, 1.63) 1.58 (1.04, 2.41) 0.97 (0.87, 1.07)

14y 0.92 (0.64, 1.31) 1.30 (0.77, 2.19) 0.96 (0.85, 1.08)

Chest 
infections

4y 1.03 (0.88, 1.22) 0.85 (0.66, 1.09) 1.01 (0.95, 1.07)

6.5y 0.98 (0.81, 1.18) 1.06 (0.81, 1.40) 1.03 (0.96, 1.10)

10y 1.27 (0.86, 1.86) 1.89 (1.10, 3.25) 1.11 (0.97, 1.29)

Asthma ever 

10y 1.03 (0.71, 1.50) 1.21 (0.67, 2.18) 0.94 (0.82, 1.08)

14y 0.89 (0.61, 1.31) 1.08 (0.61, 1.90) 0.93 (0.82, 1.06)

Atopy 6.5y 0.97 (0.80, 1.20) 1.10 (0.81, 1.51) 0.99 (0.92, 1.07)

DDE

Wheeze

DDE continuous (ng/ml) 1.32 (1.13, 1.54)

Quartiles (ng/ml) 1.04 (0.79, 1.37)

<0.57 1

0.57-1.03 1.00 (0.41, 2.43)
1.03-1.90 1.62 (0.70, 3.74)
>1.90 2.36 (1.19, 4.60)

Gascon et al, Environment International 2014 

INMA n=255-406
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4 years: 0.14-0.23 ng/mL

7 years: 0.17-0.28 ng/mL
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4 years: >0.34 ng/mL

7 years: >0.50 ng/mL

Abellan et al, in preparation



1956: MINAMATA

• Grans abocaments de metilmercuri
procedents de la producció 
d’acetaldehid (1932-1968)

• Bioacumulació en peixos i marisc

• 1956: epidèmia del SNC:
– Més de 2,000 víctimes reconegudes

– Fins a 10,000 indemnitzades

• Animals domèstics símptomes 
semblants

javascript:eml2('6/6a/','Minamata_map_illustrating_Chisso_factory_effluent_routes2.png')
javascript:eml2('8/8d/','Tomokos_hand.gif')


1956: MINAMATA

• Grans concentracions de mercuri a 
l’aigua i als cabells 

• Nens que no havien menjat mai peix →
malaltia congènita 

• El metilmercuri bloqueja la síntesi de 
l'hormona tiroïdal: trastorns 
hormonals

Noi de 14 anys:
Paràlisi cerebral, deficiència 

mental, incoordinació, nistagmus, 
hiperactivitat, malformacions als 

dits i a la columna vertebral


