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INTRODUCTION 
 
Importance 
The intergenerational transmission of childhood exposure to violence has powerful 
clinical and social consequences, consolidating social adversity and psychopathology 
in future generations. The 2007 Policy Briefing by the World Health Organization 
Regional Office for Europe, “Preventing child maltreatment in Europe: a public health 
approach” (Briefing), recognizes that “there is an association between maltreatment 
in childhood and the risk of later … becoming a perpetrator of violence or other 
antisocial behaviour as a teenager or adult”. The report also highlights that the costs 
are both overt (for example, medical care for victims, treatment of offenders and legal 
costs for social care) and less obvious (for example, criminal justice and prosecution 
costs, specialist education and mental health provision). In Europe, only the United 
Kingdom has calculated the total economic burden, estimated to be £735 million in 
1996 (Briefing). There is no doubt that an enormous amount of work and resources 
are going into prevention strategies and public health approaches: however, it is 
surprising that very little research has been conducted in humans to try to understand 
why childhood maltreatment is passed from one generation to the next, and what are 
the biological and molecular mechanisms underlying this intergenerational effect. 
With the recent document on the “Grand Challenges in Global Mental Health” (Collins 
et al., 2011) underscoring the need for research that uses a life-course approach, 
and indicating the identification of “modifiable social and biological risk factors across 
the life course” as one of the grand challenges to be addressed urgently, this issue is 
also extremely timely.  
 
Aim of this essay and summary of the findings 
This essay will review the clinical evidence in relationship with the intergenerational 
transmission of exposure to violence. We will focus in particular on the mechanisms 
by which exposure to violence in the childhood of women translate into exposure to 
violence in their offspring, highlighting pregnancy and the “in utero” environment as 
the crucial timing and biological setting where these mechanisms operate. In 
summary, this essay will propose that experiences of childhood maltreatment in 
mothers induce persistent behavioural and biological changes in the regulation of 
maternal stress response, which in turn alter the biology of the “in utero” environment 
during their pregnancies, especially in more vulnerable mothers who also experience 
stress and depression during pregnancy. This abnormal biology of the “in utero” 
environment induces further changes in both mothers and offspring, which in turn 
contribute to the transmission of the violence exposure: in mothers, by altering the 
quality of the interaction with their offspring and predisposing to less vigilance and 
protective behaviour; and, in the offspring, by programming an altered stress 
response and a disturbed behavioural trajectory. Crucially, this essay will also point 
to the pregnancy period as a uniquely sensitive period for preventative intervention 
aimed at breaking the cycle of transmission. 
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The intergenerational transmission of exposure to violence 
After years of accumulating anecdotal evidence, recently some studies have 
provided controlled evidence that women who experience childhood exposure to 
violence tend to have children who also experience exposure to violence. For 
example, in an American sample of almost 500 mother-child dyads, a history of 
maternal physical and sexual abuse was found to predict offspring maltreatment in 
the first two years of life, as measured by county court records of allegations and 
substantiations (Appleyard et al., 2011; Berlin et al., 2011). In a study conducted in 
the large UK cohort study, the Avon Longitudinal Study of Parents and Children, out 
of 14,256 children participating in the study, 293 were investigated by social services 
for suspected maltreatment and 115 were placed on local child protection registers; 
and a history of childhood abuse in parents was a risk factor for the children being 
investigated for maltreatment or being placed on the child protection register 
(Sidebotham and Heron, 2006). It is of note also our recent work conducted in the 
South London Child Development Study (from data collected up to offspring age 16) 
also reveals an association between maternal childhood maltreatment and offspring 
childhood maltreatment in the period from birth to eleven years (r = .24, p = 0.01; 
paper currently submitted). The mechanisms underlying this transmission are 
however unknown. 
 
Risk factors and mechanisms for the intergenerational transmission of 
childhood exposure to violence 
Classical risk factors for transmission of violence exposure include mothers’ mental 
health problems, social isolation, unemployment and single parenthood (Sidebotham 
and Heron, 2006; Berlin et al., 2011). Appleyard et al. (Appleyard et al., 2011) identify 
a clear pathway from maternal sexual and physical abuse, to maternal substance use 
problems, to childhood victimization. Indeed, the association between 
psychopathology in parents and offspring exposure to maltreatment is well 
recognized (see also below). Interestingly, Berlin et al. (Berlin et al., 2011) identify 
that maternal cognitive process related to social information (hostile attributions and 
aggressive response biases) are also involved in the pathway between maternal 
exposure to violence and offspring maltreatment, thus identifying a potential 
mechanism. Evidence pointing to yet another, non mutually-exclusive mechanism, is 
that a maternal history of exposure to violence in childhood is associated with the 
children developing behavioral problems, which in turn may predispose them to be 
exposed to violence (see also “Pathway B: Child-driven” below). For example, in a 
large British sample of over four thousand mother-child dyads, children of mothers 
who experienced childhood abuse were at an elevated risk for emotional and 
behavioural adjustment problems at four and seven years (Roberts et al. 2004; 
Collishaw et al. 2007). More recently, in a Spanish study, maternal childhood abuse 
was found to predict symptoms of disruptive behaviour disorders in offspring during 
adolescence (Miranda et al. 2011). Finally, there is evidence that children’s 
behaviour may elicit harsh discipline and abnormal parenting practices (Ge, 1996). 
 
The contribution of the e-Risk cohort to this literature 
A number of models relevant to the intergenerational transmission of violence 
exposure have been probed in the E-Risk cohort, especially in relationship with the 
role of maternal and child psychopathology in this transmission. For example, one 
model may suggest that families may have a genetic predisposition to use violence 
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as a mean of solving problems. In this regard, Jaffee et al. (Jaffee et al., 2005) have 
demonstrated, in the E-Risk cohort, that exposure to childhood maltreatment leads to 
conduct disorder only in those children who are at high genetic risk for this disorder, 
estimated as a function of their co-twin's conduct disorder status and the pair's 
zygosity. However, it is important to emphasise that the same authors also find that 
the “causative” pathway between child physical maltreatment to later antisocial 
behavior is largely environmentally-mediated (Jaffee et al., 2004b). Of note is also 
another study from the E-risk cohort, showing that maternal depression occurring in 
the 5 year after the twins’ birth, but not before, is associated with child antisocial 
behaviour. Only approximately one third of this association is explained by the 
presence of a parental history of antisocial personality in depressed mother (and in 
the children’s biological fathers) (Kim-Cohen et al., 2005). This led the authors to 
conclude that children exposed to maternal depression are “significantly likely to 
have conduct problems through a risk process that operates environmentally over 
any contributions of their parents’ antisocial personality”. Jaffee et al. have also found 
that environmental factors account for most of the variation in corporal punishment 
and physical maltreatment in the E-Risk cohort (Jaffee et al., 2004a). Thus, the role 
of environmental factors in this transmission cannot be underestimated. 

In terms of children’s exposure to violence, it is of note the study showing that 
children of mothers who have comorbidity (depression and antisocial disorders) have 
significantly higher levels of antisocial behavior when compared with children of 
mothers with depression only, and are at an elevated risk of experiencing multiple 
caregiving abuses, including physical maltreatment, high levels of maternal hostility, 
and exposure to domestic violence (Kim-Cohen et al., 2006). Although the model 
described in this paper does not directly contrast “depressed only” vs. healthy 
mothers, numerically there seems to be an increased rate of child exposure to 
violence also in the children of mothers with depression only, as shown by the almost 
double rates of children classified has having “probable or definitive harm” (19.4% vs. 
10%), having agency involvement (18.4 % vs. 10.9%) or removed from the family 
(4.2% vs. 1.5%). These findings are particularly interesting in the light of our findings 
(discussed below) showing a relationship between depression in pregnancy and both 
children’s psychopathology and children’s exposure to maltreatment. Indeed, it is 
also of note another study from the E-Risk cohort, showing that, within MZ pairs, the 
twin receiving more maternal negativity and less warmth have more antisocial 
behavior problems, suggesting that maternal emotional attitudes toward children may 
play a causal role in the development of antisocial behavior (Caspi et al., 2004). This 
essay argues that one crucial mechanism by which some mothers may develop more 
negativity toward a specific child is the presence of depression during the pregnancy 
for the specific child (see “Pathway A, Mother-driven”, below). With reference to the  
“Pathway B: Child-driven” pathway mention above (and discussed later), Jaffee et al. 
have also found that environmental factors account for most of the variation in 
corporal punishment and physical maltreatment in the E-Risk cohort: moreover, and 
reassuringly, a “child-driven” effect was only present for corporal punishment, not for 
physical maltreatment (Jaffee et al., 2004a).  

Overall, it is intriguing that the above-mentioned E-Risk studies investigated 
(retrospectively) the occurrence of depression in the life-time of mothers using 
childbirth as the watershed. Therefore, it is interesting to speculate that at least some 
of the mother classified as “depressed in the five years after childbirth”, that is, those 
mothers whose children show the largest impact in terms of both psychopathology 
and exposure to violence, might have ben also depressed during pregnancy, as 
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depression during pregnancy (also called depression in the antenatal period, or 
antenatal depression) is one of the strongest risk factors for the occurrence of 
depression in the first years of children’ life (Hay et al., 2010). 
 
 
THE ROLE OF THE ANTENATAL PERIOD 
 
Women who have experienced childhood maltreatment tend to be depressed 
during pregnancy 
Epidemiological and clinical studies have already described an association between 
experiences of childhood maltreatment and depressive symptomatology in 
pregnancy (“antenatal depression”), but all have examined predominantly “at risk” 
mothers (Romano et al., 2006; Chung et al., 2008; Rich-Edwards et al., 2011), such 
as pregnant adolescents or low-income women. In our recent work in the South 
London Child Development Study, we show an association between maternal 
childhood maltreatment and maternal antenatal depression in an epidemiological 
sample (as indicated by a positive correlation; coefficient = .38, p < .001; paper 
currently submitted). 
 
Women depressed during pregnancy have an increased risk of their children 
being victims of maltreatment 
The association between lifetime psychopathology in mothers and increased risk of 
childhood maltreatment in offspring has been well described. Specifically, certain 
parental personality attributes have been associated with offspring maltreatment, 
such as low self-esteem, negative affectivity (depression and anxiety), and antisocial 
behaviours (Oliver, 1985). More importantly, in our recent paper (Pawlby et al., 2011) 
we have clearly demonstrated, using data from the South London Child Development 
Study, that antenatal depression is associated with increased risk of the offspring 

being subjected to childhood 
maltreatment (see Table). Specifically, 
we have found that, compared with 
children who had not been exposed to 
depression “in utero”, children who were 
exposed were 4-times more likely to 
have experienced childhood 
maltreatment by the age of 11 years. Of 

note, our data point to a specific effect of antenatal, rather than postnatal, 
depression, in increasing the risk of childhood maltreatment (Pawlby et al., 2011). 
Taken together with the evidence summarised above, it is plausible that persistent 
behavioural and biological abnormalities in women, induced by their experience of 
childhood exposure to violence, increase the risk for maternal depression in 
pregnancy, which in turn confers risk for offspring maltreatment, and provides a 
vehicle for the intergenerational transmission of childhood maltreatment. However, 
the pathways by which this vehicle operates are yet unknown. However it is 
important to emphasis that our study does not indicate that women who are 
depressed during pregnancy go on to be violent to their children, as the excess of 
maltreatment (which, in our study, also included harsh discipline) was originated not 
by the mothers alone but also by other members of the family or of the social 
environment. However, it is possible to speculate that lack of vigilance from the 
mothers might have played role. 
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Potential pathways by which antenatal depression increases the risks of 
offspring maltreatment 
Two, non-mutually exclusive pathways can be proposed:  
- Pathway A, Mother-Driven: the behavioural and biological abnormalities induced by 
antenatal depression disrupt future maternal care, which then account for the 
increased risk of exposure to violence.  
- Pathway B, Child-Driven: the behavioural and biological abnormalities induced by 
antenatal depression program the child onto a trajectory for behavioural problems, 
which then account for the increased risk of exposure to violence.  
 
 
BIOLOGICAL AND BEHAVIOURAL MECHANISMS 
 
Childhood exposure to violence induces persistent behavioural and biologic 
abnormalities 
Both these pathways start with maternal childhood exposure to violence, and with the 
persistent molecular abnormalities that are induced by these experiences. Hence, we 
will briefly review these molecular abnormalities, before discussing the two pathways 
more in details. There is clear evidence that childhood maltreatment predisposes to a 
persistent activation of the two main biological systems involved in the stress 
response, the hypothalamic-pituitary-adrenal (HPA) axis and the inflammatory 
system. Both these systems are also hyperactive in depression, and indeed this 
hyperactivity is considered part of the pathogenesis of depression (Danese et al., 
2007; Heim et al., 2008; Pariante and Lightman, 2008; Binder, 2009). We, and 
others, have extensively contributed to the understanding of the mechanism 
underlying HPA axis and inflammation hyperactivity in adults who experienced 
childhood trauma, and have proposed an explanatory model centred on the 
glucocorticoid receptor (GR), that is, one of the most important receptors and 
transcription factors governing the stress response (Danese et al., 2007; Heim et al., 
2008; Pariante and Lightman, 2008; Binder, 2009).  Glucocorticoid hormones, like 
cortisol in humans and corticosterone in rodents, are the final output of the HPA axis, 
and the main hormones involved in the stress response. By binding to the GR (and to 
the mineralocorticoid receptor, MR), cortisol effects its cellular actions, including the 
negative feedback regulation of the HPA axis (by which stress-induced activation of 
the HPA axis is followed by a rapid return to normal functioning), and the restraint of 
the inflammatory response (which maintains a physiological control on excessive 
immune processes). Although the MR is important for cortisol action, the GR is 
particularly relevant when the levels of glucocorticoids are high, such as during stress 
or depression, and thus it has traditionally been considered more relevant within this 
context. Childhood maltreatment has been shown to induce glucocorticoid 
resistance, that is, a reduction of GR function, which in turn leads to both the HPA 
axis hyperactivity and the increased inflammation, because of the lack of, 
respectively, the GR-mediated negative feedback on the HPA axis (see Figure in this 
page) and the GR-mediated restraint of inflammation (Danese et al., 2007; Heim et 
al., 2008; Pariante and Lightman, 2008; Binder, 2009). Based on this evidence, it is 
plausible to speculate that women who have suffered childhood exposure to violence 
develop glucocorticoid resistance, which in turn predisposes them to develop 
depression later in adult life, and especially during pregnancy, a period which 
naturally associated with glucocorticoid resistance (see below). Interestingly, this 
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hypothesis has never been tested yet. 
 
Stress and depression during pregnancy affect the HPA axis of both the 
mother and the child 
There is evidence that normal pregnancy is associated with glucocorticoid resistance, 
as indicated by studies showing impaired GR-mediated negative feedback regulation 
of the HPA axis by dexamethasone (Smith and Thomson, 1991), and reduced GR 
function in peripheral blood mononuclear cells (PBMCs) (Katz et al., 2011). 
Consistent with the presence of glucocorticoid resistance, both the HPA axis and the 
inflammatory system are hyperactive during normal pregnancy, and both regulate 
human parturition. More importantly within this context, there is also some evidence 
that GR resistance is more marked in women who experience depressive symptoms 
or stress during pregnancy, as shown by both a further reduction of GR function in 
PBMCs binder (Katz et al., 2011) as well as an even higher activity of the HPA axis 
and the inflammatory system (Coussons-Read et al., 2005; Coussons-Read et al., 
2007; Christian et al., 2009; Field et al., 2009; Blackmore et al., 2011; O'Keane et al., 
2011). Finally, animal and clinical studies have shown that stress during pregnancy 
leads to increased stress response in the offspring. Many authors have critically 
reviewed this literature (Weinstock, 2005; Glover et al., 2010), and overall found that 
stress in pregnancy tends to increase both basal- and stress-induced HPA axis 
activity in the offspring, and that there is concordance between maternal cortisol 
levels and children’s cortisol levels. Although no study has examined the effects of 
maternal experiences of exposure to violence in childhood on offspring HPA axis, 
one study has found that a life-time history of maternal depression was enough to 
predict higher baseline cortisol in the infant (Brennan et al., 2008). Finally, it is of note 
that animal studies have shown that increased inflammation during gestation, via 
injection of lipopolysaccharide (LPS), also induces a persistent hyperactivity of the 
HPA axis in the offspring, as well as reduced maternal care and changes in offspring 
behaviour (see below) (Graciarena et al., 2010; Kentner and Pittman, 2010). It is 
therefore plausible that maternal experiences of childhood maltreatment (and the 
putative associated changes in the HPA axis and inflammation during pregnancy, 
especially in women who are also depressed) influence brain mechanisms relevant 
for stress regulation in offspring, and modify their HPA axis activity.  
 
Stress and depression during pregnancy compromise maternal care via 
oxytocin-mediated effects (Pathway A: Mother-Driven) 
Animal models have been used extensively to understand how stress during 
gestation alters maternal behaviour. In the best such characterised model, the rat 
“licking and grooming” behaviour, pregnant rats receiving a restraint stress in the last 
7 days of pregnancy show, at day 6 post natal, reduced maternal care behaviour, 
increased HPA axis activity, and reduced brain expression of the receptor for 
oxytocin, a neurotransmitter regulating maternal care and social behaviour 
(Champagne and Meaney, 2006). These biological findings are likely related, since 
administration of the synthetic HPA axis hormone, dexamethasone, has also been 
shown to decrease oxytocin secretion, brain oxytocin receptor, and maternal care 
behaviour (Patchev et al., 1993). Interestingly, there are no studies testing the effects 
of maternal childhood maltreatment on oxytocin levels in pregnancy, although there 
is evidence that higher maternal oxytocin levels in pregnancy are associated with 
maternal bonding behaviour (Feldman et al., 2007) and are protective against the 
occurrence of post-natal depression (Skrundz et al., 2011). Taken together with the 
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evidence discussed above, these data support the notion that mothers with a history 
of exposure to violence in childhood, especially if also depressed, have increased 
HPA axis activity during pregnancy, which in turn may alter the oxytocin system and 
ultimately contribute to impaired maternal care.  
 
Stress and depression during pregnancy affect offspring development and 
behaviour (Pathway B) 
Clinical studies have shown that antenatal anxiety and depressive symptoms predict 
delayed motor development in infancy, and childhood emotional and behavioural 
problems, such as attention deficit hyperactivity disorder and disruptive behaviour 

disorder (Glover and O'Connor, 2002; 
Glover et al., 2010). Moreover, studies 
examining later offspring outcomes 
have found an association between 
exposure to antenatal 
depression/anxiety and offspring 
depression, antisocial behaviour and 
violence during adolescence (Pawlby 
et al., 2009; Hay et al., 2010). These 
studies have also demonstrated that 
the association between exposure to 
maternal psychopathology in utero and 
offspring psychopathology is 

independent from the effects of the postnatal environment, thus suggesting a “foetal 
programming hypothesis” (Pawlby et al., 2009; Hay et al., 2010). This advocates that 
the maternal biological environment “in utero” induced persistent foetal brain changes 
(see below). Taken together with the previously-discussed studies, it is possible to 
speculate that offspring of mothers with experiences of childhood maltreatment, 
especially if mothers have also been depressed during pregnancy, will show 
abnormal offspring behavioural development, which finally will predispose to 
exposure to exposure to violence.  
 
Epigenetic changes in the GR mediate intergenerational programming of the 
stress response 
In the best characterised animal model of early maltreatment, the above-mentioned 
rat “licking and grooming” behaviour, pups of mothers expressing low maternal care 
also exhibit decreased GR expression, as well as increased DNA methylation of the 
GR in the promoter region 17 (Weaver et al., 2004a; Weaver et al., 2004b) (see 
Figure, next page). Increased DNA methylation represses gene expression by 
limiting accessibility to the gene promoter and thus reducing its transcriptional 
activity, with the vice versa occurring for reduced methylation status. Indeed, 
demethylation is the process that is actively stimulated by appropriate maternal care: 
it is mediated by increased serotonergic transmission in the brain, and leads to 
increased expression of the GR and lower HPA axis activity – a protective phenotype 
(Weaver et al., 2004a; Weaver et al., 2004b). The absence of maternal care instead 
leads to a lack of demethylation, and hence less expression of the GR and high HPA 
axis activity. Of particular note within this experimental framework is a study showing 
that “high licking and grooming” mothers (i.e., good mothers) lose this behaviour 
toward the offspring it they are stressed during pregnancy (Champagne and Meaney, 
2006). This study confirm the notion that stress (or, in humans, depression) during 
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pregnancy may affect subsequent maternal care, and in particular to that specific 
offspring. It is also of note that evidence in humans of GR epigenetic regulation by 
intergenerational stress is now appearing. For example, exposure to childhood 
maltreatment has been shown to correlate with increased methylation of the GR in 
post-mortem brains of suicide victims (McGowan et al., 2009), exactly at the 1F 
promoter region, that is, the region equivalent to 17 in rodents. Even more relevant, a 
study found that infant offspring of mothers who had suffered from antenatal 
depression and anxiety have increased GR1F methylation in PBMCs from cord blood; 
moreover, the increased methylation correlated with increased HPA axis stress 
response at 3 months post partum (Oberlander et al., 2008). Finally, a recent study 
has found increased GR 1F methylation in adolescent offspring of mothers who were 
under severe stress during pregnancy (Elbert, 2011). Collectively, these studies 
support the notion that the same molecular signature (epigenetic-induced reduction 
in GR expression and function) are present both in mothers with childhood 
experience of maltreatment and in their offspring – with the effects in offspring being 
particularly evident if mothers were also depressed during pregnancy.  
 
 
CHALLENGES FOR INTERVENTION AND PREVENTION 
 
Implications for the treatment of depression during pregnancy 
Around 1-in-8 pregnant women experience a major depressive disorder (MDD) 
during pregnancy, and 1-in-5 experience some depressive symptoms (Grote et al., 
2010). Therefore, even if depression in pregnancy is linked to a very small increase 
in the risk of disrupting maternal care, the sheer prevalence of this phenomenon 
makes it clinically relevant for the intergenerational transmission of exposure to 
violence. Moreover, depression in pregnancy is associated exactly to the same 
sociodemographic risk factors that affect intergenerational transmission of exposure 
to violence, such being a single mother and having a socio-economical deprived 
background. Both antidepressants and brief psychotherapies are effective in 
pregnancy, and some antidepressants are advised as preferable (Nice, 2007). 
However, the positive impact of a larger number of women taking antidepressants 
during pregnancy has to be considered against the background of small, but 
significantly increased, risks for the neonates, including for cardiac malformation 
(Reis and Kallen, 2010), pulmonary hypertension (Reis and Kallen, 2010) and, in 
very recent studies, for autism (Croen et al., 2011) – a “health-scare” story that has 
had much publicity (for example, (CNN, 2011)). Therefore, any recommendation will 
have enormous consequences for both future mothers and the health community.  
 
Such a complex series of question cannot be address within a single study, 
and requires a variety of approaches 
- Project 1: a study in pregnancy and immediate postpartum: A sample of 
women with a history of exposure to violence (and matched controls) recruited during 
pregnancy, and assessed, together with their infant, up to 1 year post partum. Such 
project would be able to address the overarching question: does a history of 
childhood maltreatment in women predispose to specific behavioural, biological and 
molecular abnormalities during pregnancy, and do these abnormalities correlate with 
impaired mother-infant interaction and with infants’ abnormal biological and 
behavioural development? In most projects the assessment of maternal exposure to 
violence in childhood would need to be conducted retrospectively, but it is also 
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possible to envisage an assessment of pregnant young adults belonging to ongoing 
longitudinal cohorts (such as E-risk or Dunedin) where childhood data have been 
assessed prospectively. Moreover, such studies would need to prioritise proxy 
measures of risk factors for childhood exposure to violence, since offspring will be 
assessed as infants. For example, such studies may assess mother-infant 
interaction, or parenting style. This is because accruing cases of real exposure to 
violence in the offspring would require very large cohorts and long follow-up into 
childhood and adolescence. 
- Project 2: a study in young adults: A cohort of young adults who have been 
assessed longitudinally since childhood, and who are the offspring of mothers who 
were exposed to violence in childhood. Such project would address the overarching 
question: do young adults whose mothers experienced childhood maltreatment have 
specific behavioural, biological and molecular abnormalities, and do these 
abnormalities correlate with maternal features? Such study would be more 
challenging. A novel cohort of young adults purposely recruited at present would 
require that both the assessment of maternal mental state in pregnancy (20 or more 
years ago) and of maternal exposure to violence in childhood (40 or more years ago) 
are conducted retrospectively. However, there is also the possibility of using existing 
longitudinal cohorts of children whose mothers were recruited and assessed during 
pregnancy, such as the South London Child Development Study (where subjects are 
now age 25) or the ALSPAC study (where subjects have just become adults), but 
even in this case the maternal exposure to violence in childhood has been conducted 
(or would need to be conducted) retrospectively. 
 
INTER-GENERATIONAL TIME-LINE 

MOTHERS Childhood and 
Adolescence Pregnancy Post-Partum Late 

Adulthood Middle-age 

OFFSPRING  In Utero Early 
Development 

Childhood 
And 

Adolescence 
Adulthood 

Project 1 
Measures in 
Mothers 

Collected 
Retrospectively 

Recruitment 
Now 

Assessed 
Prospectively 

  

Measures in 
Offspring 

  Assessed 
Prospectively 

  

Project 2 
Measures in 
Mothers 

Collected 
Retrospectively 

Recruitment 
20 Years Ago 

Assessed 
Prospectively 

Assessed 
Prospectively 

Assessed 
Prospectively 

Measures in 
Offspring 

  Assessed 
Prospectively 

Assessed 
Prospectively 

Assessed 
Prospectively 

 
- Project 3: animal and experimental models: This represent yet another approach 
to dissect some of these questions, both in terms of assessing brain-relevant 
molecular mechanisms (i.e., accessing tissues not otherwise available in humans) 
and of controlling exposures in an experimental fashion. Animal studies are of course 
less ecologically relevant when compared to the richness of the human experience, 
but allow ethical manipulation of the environment. For example, the previously 
mentioned animal study has shown that exposure of “high licking and grooming” 
(good mothers) to stress in pregnancy make them “less caring” – but no studies, to 
our knowledge, has tested the opposite effects: can enriched environment during 
pregnancy reverse the “low licking and grooming” (bad mothers) behaviour. 
Moreover, animal models can be used to test whether pharmacological treatment can 
affect maternal care, hence identifying targets for therapeutic interventions. A final 
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advantage of using experimental models is that of generating (at relatively low costs) 
novel molecular targets (for example, through -omics approaches) that can then be 
examined in the more expensive (and precious) human blood. Such project would 
address the overarching question: what are the molecular mechanisms (at the level 
of receptor, second messengers, transcription factors, and cellular pathways) by 
which the maternal biological environment during pregnancy leads to changes in the 
offspring brain, and can these novel mechanism been replicated in clinical samples?  
 
Conclusions 
This essay proposes that the pregnancy and the “in utero” environment as the crucial 
timing and biological setting where the intergenerational transmission of childhood 
exposure to violence occurs. While there has been extensive research on both the 
persistent biological effects of exposure to violence and the role of the in utero 
environment on offspring outcome, there is a lack of research putting these two areas 
together, and using a fully integrated approach, including clinical and psychosocial 
assessments, blood and saliva biomarkers, gene expression and epigenetics. Of 
course, while studying “risk” mechanisms, this research will also be able to identify 
protective factors that prevent the intergenerational transmission, and ultimately 
generate novel therapeutic pathways that will break the intergenerational 
transmission.  
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