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The impact of stress in pregnancy
Vivette Glover and Jane Barlow review the evidence for the 
lasting effects of stress and anxiety during pregnancy

Introduction
Adapted with kind permission from 
the Journal of Children’s Services. 
Original publication: Glover V, Barlow J. 
Psychological adversity in pregnancy: 
what works to improve outcomes? J 
Children’s Services, 2014;9(2):96-108. 
Available from: dx.doi.org/10.1108/JCS-
01-2014-0003

A happy and trouble-free pregnancy is 
something that all parents and practitioners 
might hope for, but for many couples this 
is not the reality and many women can 
experience anxiety and/or depression at 
some point during their pregnancy. This 
article outlines the immediate and long-
term effects that may be experienced by 
some but not all babies as a result of such 
problems, and highlights the need for 
interventions aimed at reducing anxiety and 
depression before and during the transition 
to parenthood. 

Anxiety – a state of fearfulness about what 
may happen in the future – is relatively 
common in pregnancy, affecting 12 - 20% 
of women.1 Depression – a set of symptoms 
including negative thoughts and feelings 

about the present – can affect a similar 
number of women both in the antenatal 
and postnatal period.2 Both anxiety and 
depression in pregnancy are associated with 
postnatal depression.2 Many women also 
experience other problems in pregnancy 
that are strongly associated with both 
anxiety and depression. For example, 
around 30% of domestic abuse starts during 
pregnancy,3 and around 9% of women are 
being abused during pregnancy or after 
giving birth.4 Around 1% of pregnancies in 
the UK (20,000 women per year) involve a 
drug dependent mother,5 and such drug 
dependency co-exists with a range of 
other difficulties including mental health 
problems.6,7

Types of stress in pregnancy that can 
affect the developing baby
A range of stress-inducing circumstances 
may adversely affect the future health of 
the baby. These can vary from very severe 
stress caused, for example, by the death 
of an older child or other bereavement 
(Khashan et al., 2008), to quite mild stresses, 
such as daily hassles.8 Other types of stress 
that have been found to have an impact 
on the baby include relationship problems 
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with the partner,9 as well as exposure to 
acute external disasters such as 9/11,10 
Chernobyl,11 a Louisiana hurricane,12 
and war.13 Both anxiety14,15,16,17,18 and 
depression14,19 have also been found to have 
an impact on the developing fetus and baby.

Impact of adverse mental health
Adverse prenatal mental health of the type 
described above is associated with a wide 
range of outcomes both in the short (i.e. 
immediately following birth) and longer 
term (i.e. through to adolescence and 
adulthood).  Very severe stress in the first 
trimester such as the death of an older child 
has been shown to be associated with an 
increase in congenital malformations.20 Less 
severe forms of stress are associated with 
somewhat lower birthweight and reduced 
gestational age21,22 and an altered sex ratio, 
with fewer males to females being born than 
in an unstressed population.23,24

Beyond these immediately obvious effects 
at birth, other longer-term consequences 
for the baby have also been identified in 
a number of studies. Examples in young 
children include the neurodevelopmental 
functioning of newborns;25 and the 
behaviour of infants and toddlers (e.g. 
difficult temperament,15,26  sleep problems,27 
and lower cognitive performance and 
increased fearfulness.9

Studies on older children, aged 3 to 16, 
have shown an association between 
prenatal stress and neurodevelopmental 
outcomes, including an increased risk 
(usually about double) of child emotional 
problems, especially anxiety and 
depression, and symptoms of ADHD and 
conduct disorder.14,21,28,29,30,31 Other studies 
have shown a reduction in cognitive 
performance.17,32

Two studies have found an increased risk 
of schizophrenia in adults born to mothers 
who experienced stress during pregnancy 
including the death of a relative,33 and 
exposure to the invasion of the Netherlands 
in 1940.13

A further set of studies on both animals 
and humans have shown associations 
between prenatal stress and a range of 
altered physical and physiological outcomes. 
These include reductions in brain grey 
matter density,34 which may be associated 
with neurodevelopmental and psychiatric 
disorders as well as cognitive and intellectual 
impairment. Several studies have shown that 
prenatal stress is associated with an altered 
diurnal pattern or altered function of the  
HPA axis, although the pattern of alteration is 
quite complex.35 

Critical periods of sensitivity in 
pregnancy
There is little consistency in the literature 
regarding the most critical time in pregnancy 
for the influence of prenatal stress, and there 
are different times of sensitivity dependent 
on the outcome studied, and the stage of 
development of the relevant brain or other 
structures. The two studies of schizophrenia, 
for example, found the most critical period 
to be the first trimester, when neuronal cells 
are migrating to their eventual site in brain, a 
process previously suggested to be disrupted 
in schizophrenia.13,33 In contrast, two studies 
of conduct disorder, or antisocial behaviour, 
found the greatest associations with stress in 
later pregnancy.21,36

Mechanisms involved
The mechanisms by which prenatal stress 
affects the developing baby are not fully 
understood, but seem to involve changes 
in the environment in utero during specific 
critical periods, which may then alter key 
processes in the baby’s development, with 
long-term consequences. One of the key 
mechanisms identified in humans is the 
overexposure of the fetus to glucocorticoids 
(i.e. the stress hormone cortisol) as a 
result of the impact of stress on placental 
functioning.37  Stress appears to affect the 
barrier enzyme, which converts cortisol to the 
inactive cortisone. Increased maternal stress 
or anxiety reduces the level of this enzyme in 
the placenta, thus potentially allowing more 
cortisol to pass through to the fetus.37

The neurotransmitter serotonin is another 
possible mediator of prenatal stress-induced 
effects on the baby’s neurocognitive 
and behavioural development. During 
gestation serotonin regulates cell division, 
differentiation and synaptogenesis. Animal 
studies have shown that increased serotonin 
exposure during gestation is associated with 
alterations in many neuronal processes and 
subsequent changes in offspring behavior. 
Recent work has identified an endogenous 
serotonin biosynthetic pathway in the human 
placenta,38 suggesting a possible role for 
alterations in placental serotonin in human 
fetal programming.  

Prenatal stress has also been shown to cause 
changes to the DNA of experimental animals 
– known as epigenetic changes – for example, 
in the DNA that codes for the receptor for 
cortiso39 In humans, stress during pregnancy 
caused by violence from the partner has been 
shown to cause epigenetic changes in the 
DNA for this same receptor, in the blood of 
their adolescent children.40 
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The importance of improving 
maternal psychological wellbeing in 
pregnancy
The studies outlined here provide a strong 
indication of the importance of intervening 
during pregnancy to reduce the risk of 
adverse maternal mental health and its 
impact on child development.

The newly updated National Institute for 
Health and Care Excellence (2014) guideline 
on ante and postnatal mental health41 provides 
clear guidance about screening for common 
mental health problems in pregnancy such as 
anxiety and depression, using the two Whooley 
questions (i.e. ‘During the past month, have 
you often been bothered by feeling down, 
depressed or hopeless?’; ‘How often have you 
often been bothered by having little interest 
or pleasure in doing things?’, and the two-item 
Generalised Anxiety Disorder scale (GAD-2) (i.e. 
‘During the past month, have you been feeling 
nervous, anxious or on edge?’; ‘Have you not 
been able to stop or control worrying?’). 

The guidelines recommend that if a 
woman responds positively to either of the 
depression identification questions or is at 
risk of developing a mental health problem, 
or there is clinical concern, the practitioner 
should consider: using the Edinburgh 
Postnatal Depression Scale (EPDS) or the 
Patient Health Questionnaire (PHQ-9) as 
part of a full assessment or referring the 
woman to her GP or, if a severe mental 
health problem is suspected, to a mental 
health professional.  They also recommend 
that if a woman scores three or more on 
the GAD-2 scale, consider using the GAD-7 
scale for further assessment or referring 
the woman to her GP or, if a severe mental 
health problem is suspected, to a mental 
health professional. If a woman scores less 
than 3 on the GAD-2 scale, but you are still 

concerned she may have an anxiety disorder, 
you should ask the following question: 
‘Do you find yourself avoiding places or 
activities and does this cause you problems?’ 
If she responds positively, you should 
consider using the GAD-7 scale for further 
assessment or referring the woman to her 
GP or, if a severe mental health problem is 
suspected, to a mental health professional. It 
is also important to find out if the woman is 
experiencing any other form of major stress, 
such as domestic abuse, and if so to institute 
appropriate help.

Evidence-based methods of intervening 
to support women experiencing moderate 
problems include Guided self-help; 
computerized CBT or exercise; non-directive 
counselling (e.g. listening visits); brief CBT or 
IPT (Interpersonal Psychotherapy).  Women 
experiencing more severe problems will 
require specialist support from a psychiatrist 
and possibly medication.

Summary of implications for 
policy and practice
•  The psychological wellbeing of women in 

pregnancy can have long-term effects on 
the child, especially in terms of their later 
emotional and behavioural adjustment.

•  This evidence points to the importance of 
intervening during pregnancy to provide 
support that is aimed at reducing stress, 
anxiety and depression, and promoting 
reflective function.

•  A number of evidence-based methods of 
working to promote the mental wellbeing of 
women during pregnancy are currently available, and should be 
implemented.

•  More still needs to be done to ensure that the treatment of common mental health 
problems in pregnancy is routinely addressed.
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