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Key facts 
• The health of the offspring can be affected by environmental stressors through

maternal exposure in the preconception period, prenatal and neonatal life, but
also through paternal exposure in the preconception period. Environmental
exposure includes exposure at the workplace.

• Exposure to environmental stressors during early childhood can have immediate
and future health consequences.

• Reducing and potentially eliminating the exposure of children to environmental
stressors in the early years of their lives, and even before conception and
pregnancy, can protect their health and that of future generations.

Background information 
Throughout their lifetimes, humans are exposed to a multitude of human-made chemicals. 
Increasing evidence suggests that exposure to environmental and occupational factors, not 
only during pregnancy but also prior to conception, can influence the health of offspring [1]. 
Research indicates that exposures can impact germ cells and might even induce potentially 
heritable alterations of the epigenome, in both males and females, potentially leading to 
adverse effects on the health and development of future generations. Since it is well-
established that disruptions during early development can have consequences that manifest 
later in life, it is imperative to underscore the significance of addressing environmental 
exposures to safeguard the health and well-being of offspring. 

Of note, many chemicals have not been appropriately or never been tested for toxicity to the 
developing foetus. 

Effects of environmental exposure on the general health of offspring 
During pregnancy, the impact on the offspring hinges not only on the nature and duration of 
exposure to environmental stressors, but also on the stage of foetal development. Additionally, 
concerns arise regarding mother’s exposure to bioaccumulative chemicals, which have the 
potential to accumulate in fat tissue, liver, or lungs over extended periods [2]. These chemicals 
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may be released during breastfeeding when fat tissue is mobilised, raising further health 
concerns.  

Figure 1: Potential effects of exposure to environmental factors [1,2]; EDCs, Endocrine Disrupting Chemicals 
(Created with BioRender.com). 

→ Parental exposure to pesticides and air pollution are linked with childhood 
leukaemia. 

• Maternal and paternal exposure to pesticides before and/or during pregnancy as well
as air pollution have been identified as factors linked to an increased risk of acute
childhood leukaemia.

→ Exposure to chemicals is linked with impaired neurobehavioral development. 

• Prenatal exposure to chemicals such as endocrine disrupting chemicals (EDCs), alcohol,
and organophosphate pesticides has been linked to compromised cognitive
development [3]. Furthermore, exposure to other toxic agents has been linked to
increased risks of attention deficit/hyperactivity disorders and/or autism spectrum
disorders in the developing offspring.
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→ Pesticide exposure may lead to metabolic syndrome/obesity in the offspring. 

• Prenatal exposure to certain substances, including EDCs, pesticides and insecticides,
can elevate the risk of obesity and metabolic syndrome in offspring by affecting their
energy metabolism.

→ Maternal occupational exposure is associated with congenital malformations. 

• Maternal occupational exposure to solvents, occurring from three months before
conception until the end of the first trimester, is associated with an increased risk of
neural tube defects in offspring.

→ Persistent organic pollutants alter the immune system. 

• Early-life exposure, both pre- and postnatal, to persistent organic pollutants has the
potential to disrupt the developing immune and respiratory systems, reducing the
offspring’s capacity to combat infections and heightening the risk of allergic
manifestations such as asthma.

Effect of environmental exposure on the reproductive health of offspring 

→ Male offspring: effect on genital anomalies, testicular function and testis cancer. 

• Exposure in early gestation to factors such as maternal smoking, maternal stress,
chemicals with anti-androgenic properties or mild analgesics have been implicated in
disrupting the normal differentiation and growth of male reproductive organs.

• Prenatal exposure to EDCs has been associated with altered testicular descent, leading
to cryptorchidism. Substances like glycol ethers can directly interfere with urethra or
penis formation, resulting in conditions such as hypospadias or micropenis. Bisphenol
A (BPA) has been linked to impaired semen quality and testicular function in young
adult men, as well as with an increased incidence of testicular diseases and testicular
germ cell tumours.

→ Female offspring: effect on ovarian function and genital anomalies with a 
transgenerational effect. 

• Numerous studies have connected gestational exposure to environmental and
occupational stressors, including EDCs, air pollution, and cigarette smoking, with
postnatal health issues in women. Exposure to substances like diethylstilbesterol (DES),
phthalates, and bisphenols has been linked to earlier puberty onset, an increased risk
of polycystic ovary syndrome and endometriosis, disrupted menstrual cycles, and
infertility or longer time-to-pregnancy in female offspring.

• Furthermore, adult uterine abnormalities can be influenced by developmental effects
induced by EDCs, possibly mediated by changes in genes relevant to uterine structure
and endometrial function, with potential transgenerational implications [4, 5].
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Time for action: policies to reduce the effect of environmental exposure 
on offspring health. 

Facilitate Research 
 Foster research to uncover correlations between environmental and occupational

sources of exposure, such as air pollution, and health outcomes in children.
 Improve surveillance by establishing channels for reporting health-related concerns

and suspected cases of disease caused by environmental exposure.

Promote Awareness 
 Disseminate knowledge and educate families and communities about the most

common environmental risks and measures to prevent them.

Support Prevention 
 Develop and enforce prevention strategies to mitigate health risks linked to

environmental factors like air pollution and hazardous chemicals.
 Increase the requirements for evaluating the developmental toxicity and subsequent

approval of chemicals to be used by consumers and workers.
 Stay abreast of emerging environmental research and concerns to inform policy

decisions.

References1

1. Schmitz-Felten, E., et al., State of the art report on reproductive toxicants. European Risk Observatory
Summary. Luxembourg: European Agency for Safety and Health at Work, 2016: p. 1-61.

2. Vinnars, M.T., M. Bixo, and P. Damdimopoulou, Pregnancy-related maternal physiological
adaptations and fetal chemical exposure. Mol Cell Endocrinol, 2023. 578: p. 112064.

3. Caporale, N., et al., From cohorts to molecules: Adverse impacts of endocrine disrupting mixtures.
Science, 2022. 375(6582): p. eabe8244.

4. Miranda, M.L., et al., Blood lead levels among pregnant women: historical versus contemporaneous
exposures. Int J Environ Res Public Health, 2010. 7(4): p. 1508-19.

5. Dong, Y., et al., Exposure patterns, chemical structural signatures, and health risks of pesticides in
breast milk: A multicenter study in China. Sci Total Environ, 2022. 830: p. 154617.

1Only key papers were included. Further detailed references on individual studies can be requested from 
ESHRE by contacting guidelines@eshre.eu 

Developed by the ESHRE expert panel for environmental factors and fertility, consisting of Willem Ombelet, 
Maribel Acién, Pauliina Damdimopoulou, Linda Giudice, Niels E. Skakkebæk, Miguel Angel Checa, Rémi 
Béranger, Nicolas Garrido, Karin Sørig Hougaard, Rune Lindahl-Jacobsen, Olwenn Martin, Jeanne Perrin, 
Cristina Richie, and Nathalie Vermeulen. 

mailto:guidelines@eshre.eu

	Factsheet on environmental exposure
	and offspring health
	Published March 2024
	Key facts
	Background information
	Effects of environmental exposure on the general health of offspring
	Effect of environmental exposure on the reproductive health of offspring
	Time for action: policies to reduce the effect of environmental exposure on offspring health.
	Facilitate Research
	Promote Awareness
	Support Prevention

	References1
	Developed by the ESHRE expert panel for environmental factors and fertility, consisting of Willem Ombelet, Maribel Acién, Pauliina Damdimopoulou, Linda Giudice, Niels E. Skakkebæk, Miguel Angel Checa, Rémi Béranger, Nicolas Garrido, Karin Sørig Hougaa...


