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The impact of epigenetics in 
pregnancy – low birth weight, 
stress and salutogenesis 
Mary Newburn, intrepid lay person, attempts to find 
out something about epigenetics
Epigenetics for the uninitiated! Prompted by a meeting organised by 
the Royal Society of Medicine’s (RSM’s) Maternity and Newborn Forum*, 
I rashly offered to write this piece. I have very limited knowledge on this 
subject, but the forum is multidisciplinary so I figured presentations should 
be understandable to an intelligent lay person with a reasonable grasp of 
midwifery. I generously thought I could pass on a beginners’ guide to NCT 
colleagues. I fear that others would be much better placed than I am to do 
this, as I came away feeling a bit overwhelmed. But, undaunted, and with 
Google at my fingertips, this is my introduction to the subject.
* Maternity and the Newborn Forum: From Barker to bench, beside and beyond: The 
impact of epigenetics in pregnancy on mother and child. Monday 22 February 2016. 
Royal Society of Medicine, London.

Epigenetics and low birth weight  
The study of epigenetics is being used to try to explain, or better understand, 
the causes of conditions such as obesity, coronary artery disease, 
hypertension, and type II diabetes; diseases that are becoming increasingly 
common, and which tend to affect people in middle age and beyond.   

The theory of evolution is fundamental to epigenetics. We know that species 
are successful when they adapt to dramatic changes in their environmental 
conditions. In particular, it is essential for the developing fetus and newborn 
infant to be able to survive and thrive, and for young to stay alive long 
enough to reproduce and protect their offspring until they can function 
independently. 

Evolution over time has led to a rich variety in the genome (an organism’s 
complete set of DNA, including all of its genes) and flexibility of the 
programming of genes. These forces operate to support reproduction and 
life into adulthood, with adaptions being made to reduce exposure to risk 
and to promote life. But the survival of the species is not dependent on 
health beyond thirty or forty years of age. Indeed, some of the changes 
and processes that support successful survival in infancy or youth may be 
detrimental as we age.  
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The Barker hypothesis refers to a seminal British epidemiological study of 
coronary artery disease in 100,000 men and women born from 1911–1930.  
Men with the lowest weights at birth and at one year had the highest death 
rates from ischaemic heart disease.1 It seems that the body adapts to its 
environment, setting up fundamental changes to metabolism. Thus, if there 
is a switch from pre- and postnatal malnutrition to a later abundance of 
calories, this could be harmful to a person who was programmed to a low 
nutrient or low calorie diet at a young age. In addition to heart disease, low 
birth weight is associated with adult-onset hypertension and type II diabetes.2

Epigenetics and prenatal stress
Vivette Glover, Professor of Perinatal Psychobiology, who spoke at the RSM 
meeting has studied the impact of maternal stress during pregnancy on 
children. She emphasises how significant the prenatal period is for babies’ 
brain development and suggests that exposure to stress and anxiety, family 
discord, wartime conflict or acute disasters may have a long-term impact. 
Following Barker,1 Glover argues that ‘fetal programming’ takes place in utero, 
a process in which epigenetic changes occur. These are functionally relevant 
modifications to the genome which change expressions of the genes.3 This 
process, known as methylation, occurs through the addition of a methyl 
group to a DNA strand, which turns particular genes on or off but does not 
affect the underlying DNA structure.

Glover argues that epigenetics can help to explain the finding that the 15% 
most anxious women in the Avon Longitudinal Study of Parents and Children 
(ALSPAC), had children with a 10-15% increase in behavioural problems 
and poorer IQ scores at 17 months. She says that exposure to additional 
cortisol (stress hormone) triggers cortisol receptors and disruption to gene 
expression.  However, she argues, these changes are modifiable by maternal 
behaviour in the postnatal period.  Children with sensitive mothering and 

What is epigenetics?
The term epigenetics refers to heritable changes in gene expression (active 
versus inactive genes) that does not involve changes to the underlying 
DNA sequence; a change in phenotype without a change in genotype. This 
in turn affects how cells read the genes. Epigenetic change is a regular 
and natural occurrence but can also be influenced by several factors 
including age, the environment/lifestyle, and disease state. Epigenetic 
modifications can manifest as commonly as the manner in which cells 
terminally differentiate to end up as skin cells, liver cells, brain cells, etc. 
Or, epigenetic change can have more damaging effects that can result in 
diseases like cancer. At least three systems including DNA methylation, 
histone modification and non-coding RNA (ncRNA)-associated gene 
silencing are currently considered to initiate and sustain epigenetic 
change.1 New and ongoing research is continuously uncovering the role of 
epigenetics in a variety of human disorders and fatal diseases.

Source: http://www.whatisepigenetics.com/fundamentals/
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http://www.whatisepigenetics.com/glossary/genotype/
http://www.whatisepigenetics.com/glossary/methylation/
http://www.whatisepigenetics.com/glossary/non-coding-rna/
http://www.whatisepigenetics.com/glossary/ncrna/
http://www.whatisepigenetics.com/fundamentals/


better attachment are protected, and those with (persistent) insensitive 
mothering, who experience increased fearfulness show increasingly 
disrupted behaviour, so there are strong reasons to back social policies and 
community activities that generate psycho-social support for mothers.

There is some research that links learning from experimental animal studies 
with human studies, such as one that has examined brain changes post-
mortem following deaths by suicide, comparing the genetic expressions 
of those with a known history of child abuse with those of people without 
a known traumatic childhood.4 Glover’s team of researchers present 
epigenetics for a lay audience at  http://www.beginbeforebirth.org/the-
science/epigenetics 

Epigenetics and salutogenesis
The last and most engaging speaker of the evening was midwife researcher, 
Professor Soo Downe. Downe is interested in salutogenesis, or the factors 
that enable people to stay healthy and promote well-being, rather than 
factors that cause disease.5 Downe is part of an international, interdisciplinary 
research collaboration looking at the epigenetic impact of childbirth (EPIIC). 
They hypothesise that events during the intrapartum period - specifically 
the use of synthetic oxytocin, antibiotics, and caesarean section - affect the 
epigenetic remodelling processes and subsequent health of the mother 
and offspring.6 There is some evidence that vaginal labour and birth may 
programme babies to respond differently to stress experienced later in life, 
and protect against onset of type I diabetes, multiple sclerosis and obesity.6  
Can science do more than show an association? Can the correlations 
be explained causally? Well, potentially. Downe cites laboratory studies 
showing differences in DNA methylation in the cells of infants born vaginally 
compared with those born by caesarean, suggesting that labour, and indeed 
a long labour, may cause more (protective) methylation, the switching on (or 
off) effect. However, results are mixed. 

Downe emphasised, ‘We know that the physiological process of labour 
matters’, but was refreshingly candid about the current limited state of 
knowledge. Indeed, the key message of the evening from all speakers was that 
there was a need to go on building the evidence. My own summing-up would 
be: if epigenetics doesn’t give you fatal brain ache, it is really very interesting.  
Also, as you will appreciate if you tackle the definition in the box above, it helps 
enormously to have a good grounding in biology and chemistry.

Key points
•  Epigenetics is a relatively new area of scientific knowledge and there are 

many unanswered questions. 
• Many of the experimental studies have been performed using animals, 

often rats or mice, and the impact of epigenetics for humans is still not 
well understood. Nevertheless, epigenetics is considered fundamental to 
understanding the development of environment-sensitive diseases, and 
indeed protection from conditions as diverse as asthma, diabetes and 
cancer.

http://www.beginbeforebirth.org/the-science/epigenetics
http://www.beginbeforebirth.org/the-science/epigenetics
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