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Introduction 
Janet DiPietro’s pioneering research has clearly shown the direct relation between the 
emotional state of the mother and the behaviour of the foetus,1 and in the continuity of 
behaviour from foetus to child.2 These findings make it plausible that the emotional state 
of mothers during pregnancy may have long-term effects on the behaviour of their 
children. 
 
Research and Conclusions 
As Dr DiPietro states, stress and anxiety are complex concepts; presumably with 
different, but overlapping, physiological correlates. Such observations complicate 
research in this area since most studies use different psychological measures. 
 
I agree with DiPetro’s overall evaluation of the current research. There is strong evidence 
from animal models that prenatal stress can have long-term effects on the behaviour of 
offspring;3, 4 there is also reasonable evidence from human research that antenatal stress or 
anxiety is a risk factor for preterm delivery and reduced foetal growth; 5–8 and there is 
some (rather limited) evidence in humans, of direct, long-term effects on child 
behaviour.9 We are only just beginning to understand some of the possible physiological 
mechanisms which may mediate these effects.10, 11  
 
There are other possible important sources of perinatal stress to the foetus and baby that 
may well have long-term effects on the psychosocial development of the child. Firstly, 
labour and delivery cause considerable increases of stress hormones in the foetus, and 
different methods of delivery have different effects on babies.12 There is evidence from 
animal studies that different methods of delivery cause long-term differences in brain 
chemistry (e.g., in glucocorticoid and dopamine receptors), which are likely to affect 
behaviour in offspring.13, 14 Secondly, it is known that neonates in special care units can 
have very high levels of stress hormones, and this may also be harmful in the long term. 
However, as yet there is no evidence in humans of the effects of either of these factors on 
child psychosocial development. 
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Implications for Policy and Services  
I differ in opinion from Dr DiPietro regarding the implications of these findings.  
Concerning effects of shortened gestation and lowered birthweight, Dr DiPietro writes 
“that the small magnitude of these effects do not portend serious developmental effects.” 
However, such effects are not always insignificant in a given population. Lou et al have 
shown that serious psychologically stressful events contributed to 11% of severe cases of 
prematurity (under 34 weeks).5 Babies born this early have high levels of 
neurodevelopmental disability. The 11% in this cohort would be equivalent to about 
1,500 births a year in the UK. The effects of antenatal anxiety or stress on birthweight 
have been found to be comparable to those of smoking, yeilding a mean reduction of 
about 160g.6 Barker and his colleagues have shown that, across the board, lower 
birthweight is a major risk factor for coronary heart disease later in life.15 Even if the 
proportion of heart disease attributable to the effects of antenatal stress on foetal growth 
were low, it would remain very significant in absolute numbers.  
 
With regard to direct effects on subsequent behavioural problems, the study of O’Connor 
et al9 suggests that the risk of boys showing signs of hyperactivity-attention deficit was 
approximately double if the mother’s anxiety in later pregnancy was in the top 15%.Thus, 
if the contribution of antenatal maternal anxiety to these behavioural problems could be 
reduced, it would have a significant effect on the incidence of this disorder.  
 
A substantial proportion of child psychosocial difficulties may be attributable to genes 
and thus may not be readily amenable to change. Once established, both child 
behavioural problems and the long-term effects of prematurity are very hard to modify. 
But intervention in pregnancy to reduce maternal stress and anxiety is achievable and 
may contribute to preventing some such problems from developing in the first place. 
 
Clearly, there is not yet enough evidence to be certain if and when maternal stress or 
anxiety in pregnancy affects the long-term psychosocial development of offspring. 
However, scientific prudence is currently inadequate in clinical settings. If we do not 
know, we should make an informed judgement and err on the side of caution (within 
reason) to reduce harm as much as possible. Our approach to the issue in social policy 
decisions should differ from that taken in basic science. Waiting until the evidence is 
conclusive may lead to unnecessary future problems. In my view, the evidence from 
animal experiments, from the human data on preterm delivery and growth restriction, and 
from the evidence of direct prenatal effects on child behaviour is currently strong enough 
to recommend new policies.   
 
I suggest that some type of health professional be responsible for women throughout their 
pregnancy to monitor their mental health (the nature of this care would vary accordingly 
in different countries). Interventions to reduce stress, anxiety or depression, as 
appropriate, should be introduced (with the awareness that much more research needs to 
be done to evaluate efficacy). We know that antenatal depression is the main risk factor 
for postnatal depression,16 and that postnatal depression is linked to adverse psychosocial 
outcomes in children. Reducing risk factors for depression alone would be of great 
benefit. Although the timing of effects is not entirely clear, there is evidence that anxiety 
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in the third trimester is of particular importance with regard to both preterm delivery and 
child behavioural problems. Thus, intervention, even towards the end of gestation, may 
be effective. 
 
Working while pregnant is a question unto itself and it is unlikely that any one formula 
will suit all women. Some women enjoy working and may find it more stressful to stay at 
home. Homer et al17 showed that while physical exertion was strongly associated with 
preterm delivery, psychological workload, as such, was not. However, for those women 
who work, contrary to their wishes, during their pregnancy, stress increases the risk of 
preterm delivery eight-fold. Policy and law could therefore be formulated to allow 
women more choice regarding when and how to work while pregnant 
.
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