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4      CONFOUNDING FACTORS
There are myriad ways that a parent’s exposure and experiences could 
influence their child, and most have nothing to do with the epigenome of egg 
and sperm. Often, a child will experience many of the same environmental 
conditions as the parent, for example, while particular experiences might 
influence the way parents bring up their children. Some researchers 
argue that microbes passed from mother to child could also help explain 
associations between parental environments and offspring outcomes. All of 
these factors are difficult to rule out in studies of epigenetic inheritance.

forward,” she says. Currently, she and her 
colleagues are analyzing cheek swab sam-
ples to assess consistency in DNA methyla-
tion patterns—still the most-studied part of 
the epigenome—across three generations 
of people. “Overall, we’re seeing a very low 
percentage of loci correlated across these 
generations,” she says. “It’s just one study . . . 
but I think in the end, it’s not going to be a 
high number of loci that are sort of written 
in stone and passed on in a concrete way 
from one generation to the next.”

Some cohort networks investigating 
inter- and transgenerational health effects 
have already begun publishing data. The 
Pregnancy and Childhood Epigenetics 
(PACE) consortium, set up in 2018 by 
NIH researcher Stephanie London and 
colleagues, aims to bring together nearly 
40 ongoing studies of children and par-
ents. Following mouse studies suggesting 
that males fed high-fat diets had daugh-
ters with impaired insulin secretion and 
particular DNA methylation signatures in 
certain pancreatic cells, for example, the 
PACE group combined a chunk of its own 
data with information from other cohorts 
to dig into a possible association between 
a father’s body mass index (BMI) and a 
child’s DNA methylation patterns. Analyz-
ing nearly 7,000 samples of newborn cord 
blood and  blood from older children, the 
researchers found “little evidence” of any 
associations with paternal BMI. Because 
DNA methylation patterns vary among 
cell types and tissues, the authors empha-
size in their paper that the results don’t 
rule out a link altogether.3

Smaller observational efforts, such as 
the Avon Longitudinal Study of Parents  
and Children in the UK and the Norwe-
gian Mother and Child Cohort Study, con-
tinue to put out data too. While some semi- 
consistent patterns have emerged from 
these studies—an association between 
grandparent smoking and grandchild 
asthma, for example, and, more contro-
versially, a link between parental early-life 
trauma and child mental health—most have 
acknowledged that confounding factors  
such as prenatal exposure, upbringing, 
or other influences on child health have 
not been ruled out. As such, researchers 

3      HEALTH OUTCOMES 
Epidemiological studies have  
turned up numerous aspects 
of child health that correlate 
with parental or grandparental 
lifestyle. Studied measures of 
health in kids include birthweight, 
all-cause mortality, and risk of 
developing asthma and metabolic 
diseases, among other conditions.
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WHAT’S PASSED ON? 
Multiple studies have reported associations between child health and parental or grandparental 
lifestyle, while a number of animal and human studies hint at connections between environmental 
exposures and epigenetic changes in eggs or sperm. However, evidence to support causality in these 
correlations is lacking in humans. Below are some of the factors frequently studied by researchers 
interested in the idea of epigenetic inheritance.

1      ENVIRONMENTAL EXPOSURES 
A multitude of environmental factors have been proposed to 
influence a person’s health and potentially that of their children. 
These include exposure to harmful chemicals from cigarettes or 
pollution, lifestyle circumstances such as exercise and diet, and 
other factors including age and experience of stress or trauma.

2      EPIGENETIC MECHANISMS? 
Reported epigenetic changes in 
gametes, especially sperm cells, in 
response to environmental factors 
include changes in the level of 
certain RNAs, in DNA methylation 
patterns, and in modifications 
to histones. The effects of these 
changes on gene expression and 
their persistence after fertilization 
are largely unknown.
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Histone modification

DNA methylation

Non-coding RNA

https://www.nature.com/articles/nature09491
https://academic.oup.com/ije/article/50/4/1297/6124902
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