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Barkers hypothesis

Developmental Origins of Health and 
Disease

“An adverse fetal or childhood 
environment during critical periods 
leads to permanent changes in organ 
structure or function and may have 
detrimental effects on health in later 
life” 

DJ Barker, BMJ
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• Observational cohort study

• 2001 - …

• 10.000 women and children

• Rotterdam, Netherlands
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BISPHENOLS & PHTHALATES

• Non-persistent endocrine-
disrupting chemicals

• Everyday products (plastic)

• General exposure increases

• Pass placental barrier!
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PREVIOUS LITERATURE

• Animal studies: associated with cardiovascular, reproductive 
and neurocognitive health outcomes

• Adult exposure: associated with cardiovascular, reproductive 
and neurocognitive health outcomes

• DOHAD: studies on effects of fetal exposure lacking
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WHAT IS THE ASSOCIATION OF MATERNAL 
EXPOSURE TO BISPHENOLS AND 

PHTHALATES IN PREGNANCY
WITH

FOETAL AND CHILD HEALTH OUTCOMES?
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MATERNAL PREGNANCY HEALTH



MATERNAL GESTATIONAL WEIGHT GAIN

Source: Philips EM, Santos S, Steegers EAP, Asimakopoulos AG, Kannan K, Trasande L, Jaddoe VWV. Maternal bisphenol and phthalate urine concentrations
and weight gain during pregnancy. Environ Int. 2020 Feb;135:105342. 

Bisphenol Phthalate
+

ERβERα
Weak estrogenic effect

E2

Bisphenol Phthalate
+

PPAR RXR
Lipid accumulation
Insulin resistance
Release of leptin, adiponection and
restin

• Both low and high maternal gestational weight gain → adverse birth and childhood outcomes

• Potential pathways of influence: 



Source: Philips EM, Santos S, Steegers EAP, Asimakopoulos AG, Kannan K, Trasande L, Jaddoe VWV. Maternal bisphenol and phthalate urine concentrations
and weight gain during pregnancy. Environ Int. 2020 Feb;135:105342. 



MATERNAL HEMODYNAMICS

Placenta: balance of factors. Endocrine disruptors might disrupt this balance → hypertensive 
disorders pregnancy

Potential pathways of influence: 

Phthalate

Bisphenol Phthalate

+
PPAR

Inhibit extravillous trophoblast
invasion

Oxidative 
stress

Reactive oxygen & 
nitrogen species

Inflammation
Insulin resistance

Bisphenol

+
ER

Anti-proliferative and pro-apoptotic
effects on trophoblast cells



Source: Philips EM, Trasande L, Kahn LG, Gaillard R, Steegers EAP, Jaddoe VWV. Early pregnancy bisphenol and phthalate metabolite levels, maternal
hemodynamics and gestational hypertensive disorders. Hum Reprod. 2019 Feb 1;34(2):365-373. 

Maternal blood

Syncytio

trophoblast

sFlt-1 PIGF sFlt-1 PIGF

Normal pregnancy Preeclampsia

Phthalates

• ↑early pregnancy high-molecular-weight phthalate → ↑ sFlt and sFlt:PIGF ratio <18 weeks

• ↑early pregnancy low-molecular-weight phthalate → ↑ PIGF 18-25 weeks



FOETAL DEVELOPMENT



FETAL GROWTH – DIRECT EFFECT 
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FETAL GROWTH – EFFECT PLACENTA
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Phthalate

Bisphenol Phthalate

+
PPAR

• Inhibit extravillous trophoblast invasion

Oxidative 
stress

• Inflammation
• Insulin resistance

Bisphenol

+
ER • Anti-proliferative and pro-apoptotic

effects on trophoblast cells
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Source: Santos S, Sol CM, van Zwol-Janssens C, Philips EM, Asimakopoulos AG, Martinez-Moral MP, Kannan K, Jaddoe VWV, Trasande L. Maternal phthalate urine 
concentrations, fetal growth and adverse birth outcomes. A population-based prospective cohort study. Environ Int. 2021 Jun;151:106443

FETAL 
GROWTH

Phthalic acid

High-molecular weight phthalate

• ↑ phthalates →
↓ weight across gestation

• Associations stronger as 
pregnancy progressed

SDS weight 
difference per 

IQR increase in 
EDC

SDS weight 
difference per 

IQR increase in 
EDC

Gestational age in weeks

Low-molecular weight phthalate



Source: Sol CM, van Zwol-Janssens C, Philips EM, Asimakopoulos AG, Martinez-Moral MP, Kannan K, Jaddoe VWV, Trasande L, Santos S. Maternal bisphenol urine 
concentrations, fetal growth and adverse birth outcomes: A population-based prospective cohort. Environ Health. 2021 May 15;20(1):60. 

Bisphenols

• ↑pregnancy-averaged bisphenol S → ↑fetal head circumference across pregnancy

• ↑bisphenol S 1st trimester → ↑head circumference 1st and 3rd trimester

• ↑ bisphenol S 1st trimester → ↑fetal weight at birth

• ↑ bisphenol S 1st trimester → ↓risk on small-for-gestational-age

• No consistent associations of bisphenol A or F

FETAL GROWTH



CHILD REPRODUCTIVE DEVELOPMENT



REPRODUCTIVE DEVELOPMENT
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Source: Blaauwendraad SM, Jaddoe VW, Santos S, Kannan K, Dohle GR, Trasande L, Gaillard R. Associations of maternal urinary bisphenol and phthalate
concentrations with offspring reproductive development. Environ Pollut. 2022 Sep 15;309:119745. 
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Boys:

• ↑pregnancy averaged phthalic acid → faster genital development 13 yr

• ↑pregnancy averaged bisphenol A → faster pubic hair development 13 yr

Girls:

• ↑pregnancy averaged high-molecular weight phthalate → faster pubic hair 
development 13 yr

CHILD PUBERTAL DEVELOPMENT



SUMMARY ENDOCRINE DISRUPTORS

• Developmental origins of health and disease

• Bipshenols and phthlates endocrine-disrupting chemicals

• Maternal
• Bisphenols and phthalates → decreased gestational weight gain

• Phthalates → unfavourable sLFT:PIGF ratio (hemodynamics)

• Fetus: 
• Phthalates → decreased fetal growth

• Bisphenols → increased fetal growth

• Children: 
• Bisphenols and phthalates → faster pubertal development



IMPORTANT CONSIDERATIONS

• Endocrine disruptors:
long-term health effects

• Economic consequences

• Ethics of use

• Policy on a global level
• EU some restrictions, less than other continents

• Clinical implication: be aware and inform
patients
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FUTURE RESEARCH

• Repeat research in large multi-ethnic populations

Our future focus → effect of environmental exposures on:

• Morbidity and mortality in adulthood

• Effects over generations

• Fertility

• Parental health before pregnancy







BirthConception

Birth
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