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ABSTRACT 

Rationale; The study of the possible effects of early life stress (ELS) on later human behavior and 

neurobiology is a rapidly growing field. While epidemiological and neurobiological studies paint a grim 

picture of negative consequences, little attention has been paid to integrating the diverse evidence on possible 

cognitive and emotional deficits associated with ELS. Longitudinal studies examining the effects of perinatal 

mental disorders such as schizophrenia provide a new framework for understanding the mechanisms 

underlying ELS sequelae ranging from psychopathology to alterations in brain morphology. 

Objective: The aim of this review was threefold. The first was to summarize the results of longitudinal data on 

the effects of perinatal stress on the development of mental illness in children. The second goal was to 

interpolate the effects of parental psychopathology on cognition. Third, to use this framework of normative 

brain development to interpret changes in developmental trajectories associated with deficits in cognitive and 

affective functioning after ELS. 

Results: While ELS is associated with a variety of effects later in life, five normative principles of brain 

development were identified and used in this review to discuss the behavioral and neural consequences of ELS. 

Early adversity has been associated with deficits in a variety of cognitive (cognitive performance, memory, and 

executive functions) and affective (reward processing, processing of social and affective stimuli, and emotion 

regulation) functions. 

Conclusion; we reached three general conclusions: (1) complex higher-order cognitive and affective functions 

associated with brain regions that have undergone prolonged postnatal development are particularly vulnerable 

to the deleterious effects of ELS (2) astrocytes in the hippocampus and orbital frontal cortices are particularly 

sensitive to early ELS; and (3) several deficits, particularly in the affective domain, appear to persist years after 

the end of ELS. However, there is no clear correlation between parental psychopathology during the perinatal 

period and the other two domains, cognitive and psychomotor, which may further explain the increased risk for 

later psychopathology. 
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INTRODUCTION 

Stress is defined as the psychological response elicited when an individual perceives themselves to be under 

threat or challenge, and it is generally beneficial, eliciting a range of behavioural and physiological changes 

aimed at addressing the perceived threat. However, chronic and/or extreme stress causes these psychological, 

behavioural, and physiological stress response systems to be activated for an extended period, resulting in 

dysregulation and negative psychological and behavioural outcomes [1], [2]. 

Early life experiences have a significant impact on children's neural, behavioural, and psychological 

development, with long-term consequences in a variety of domains [3], [4]. Throughout the lifespan, 

experience shapes neural plasticity and, as a result, behaviour and psychological processes. Infancy and early 

childhood have particularly high rates of synaptic regrowth and remodelling in the brain, and experiences can 

have long-term effects on development [5]. Prenatal and postnatal stress are some of the forms of early 

stressors that could have developmental effects on the fetuses. Prenatal stress (PS) in humans is associated with 

an increased vulnerability to developing a variety of psychosocial problems in both childhood and adulthood 

[6]. PS is linked to cognitive, behavioural, physical, and emotional problems in children, as well as autism 

spectrum disorder 

(ASD) and attention deficit hyperactivity disorder (ADHD). In adults, PS is linked to depression and 

schizophrenia [7].  

 

Fig 1; Pathophysiology of Mental Health: The environment interacts with the genome in the regulation of gene 

transcription. When these processes occur during development, the structure and function of the brain are 

changed, predisposing individuals to psychopathology. 

Parental psychopathology has been identified as a risk factor for disruptive behaviour problems in children and 

adolescents, including the diagnoses of oppositional defiant disorder (ODD) and conduct disorder [8], [9].  

Schizophrenia is a severe neuropsychiatric disorder that affects approximately 1% of the world's population 

and is responsible for parental psychopathology. Schizophrenia is characterized by a variety of problems with 

thinking (cognitive), behaviour and emotions [10], [11]. Children of parents with schizophrenia have a higher 

risk of developing mental illness than children of parents who do not have mental illness [12], [13]. 

Schizophrenia is the most common mental illness in these children, with prevalence ranging from 15% to 40% 

in adulthood. In addition, children of schizophrenic parents are more likely to develop bipolar disorder or 

major depressive disorder, anxiety disorder, ADHD, and ASD. In children whose mother has a schizophrenic 

disorder, poor spelling at age 12 may be an increased indicator of later development of a psychotic disorder 

[14], [15]. 

There is now ample evidence that perinatal mental disorders are associated with an increase in a variety of 

psychological and developmental disorders in children. On the other hand, disorders are not inevitable, and 

effect sizes for these associations are usually moderate or small. Thus, it is critical to understand why there is 
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an association between a particular parental disorder and child outcome and under what circumstances the risk 

is increased or mitigated [16]–[18]. 

Most researchers have attempted to answer this question by elucidating possible transmission mechanisms, i.e., 

the role of mediating variables underlying associations between parents' psychopathology and outcomes in 

their children, and potential moderators that alter the strength of an association [16]. Children and adolescents 

acquire cognitive and social-emotional skills that shape their future early in life a period in which there’s 

robust neuroplasticity in the brains, this helps them in assuming adulthood and dealing with day-to-day stress 

in society [18]. The quality of the environment where children and adolescents grow up shapes their well-being 

and development. Early negative experiences in homes, schools, or digital spaces, such as exposure to 

violence, the mental illness of a parent or other caregiver, bullying and poverty, increase the risk of mental 

illness [19], [20]. 

Studies of people at high risk of mental illness have always focused on genetic factors in addition to 

environmental factors [21], [22]. Children of parents with a mental illness and/or addiction are more likely to 

develop mental illness due to both genetic and environmental factors. Offspring of parents with a severe 

mental illness (SMI), which is typically defined as schizophrenia, major depressive disorder, bipolar disorder, 

or severe borderline personality disorder (BPD), have a 50% chance of developing any mental illness and a 

32% chance of developing a SMI. This is a 2.5-fold increase in risk when compared to children of parents who 

do not have mental illnesses [23]–[25]. 

Impulse Control Disorder 

The term impulse control disorder describes a person's inability to avoid or refrain from doing things that could 

be harmful to themselves or others. It is not uncommon for people living with such a disorder to feel anxiety or 

tension before they begin to act or find relief in their behaviour - such as building up pressure or scratching an 

itch [26].  

Even though the person knows how dangerous the action or behaviour is, and sometimes even given the 

negative consequences, they feel relieved, if not happy, after performing the behaviour [27], [28]. The taxon 

'impulse-control disorders not otherwise classified' no longer exists. Instead, the above-mentioned disorders are 

classified as disruptive, impulse-control and conduct disorders. Attention deficit hyperactivity disorder 

(ADHD), trichotillomania, binge eating disorder, and pathologic gambling disorders were also removed and 

relegated to neurodevelopmental, obsessive-compulsive, feeding, and substance-related and addictive 

disorders, respectively [29], [30]. Furthermore, DSM 5 now allows ODD and CD to coexist 

phenomenologically and includes a severity scale for ODD. Compulsive shopping and internet addiction are 

now classified as 'other specified disruptive, impulse control, and conduct disorder,' whereas they were 

previously classified as disruptive behaviour disorder not otherwise specified (DBDNOS) [31], [32]. 

Oppositional Defiant Disorder 

Oppositional defiant disorder (ODD), one of the most common clinical disorders in children and adolescents, 

is classified as a disruptive impulse control and conduct disorder (DICD). This occurs when children display 

oppositionality, vindictiveness, negativistic and hostile behaviour, and other forms of associated aggression 

(including verbal threats and physical acts) that cause a significant disruption in social, academic, or 

occupational functioning [33]. ODD is frequently associated with other psychiatric disorders, and it frequently 

precedes the development of conduct disorder (CD), substance abuse, and severely delinquent behaviour [34]. 

Management of ODD can be particularly difficult and often necessitates a multimodal approach that includes 

psychosocial and, on occasion, medication therapy [35]. 

Intermittent Explosive Disorder  

Intermittent explosive disorder (IED) is a DSM-IV diagnosis characterized by repeated acts of impulsive 

aggression that are out of proportion to any provocation and can include verbal assault (e.g., screaming), 
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destructive and nondestructive property assault, and/or physical attack [36], [37]. These aggressive outbursts 

cause a great deal of distress, as well as relationship problems and occupational difficulties. Initially thought to 

be uncommon, epidemiological research indicates that IED affects 4-6 per cent of the population, typically 

beginning in adolescence and lasting for the majority of an adult's life. IED appears to be heritable and is likely 

associated with serotonin dysregulation. IED may be amenable to pharmacological and psychosocial 

interventions [37], [38]. 

Conduct Disorder 

Conduct Disorder (CD) is a psychiatric diagnosis delineated by a repetitive and persistent pattern of behaviour 

that violates the basic rights of others as well as major age-appropriate social norms or rules [39], [40]. CD is 

one of the most common clinical conditions in child and adolescent mental health, with a slew of social, 

emotional, and behavioural issues that come at a high cost to the community. [41] conducted a systematic 

review that included 186,056 children and adolescents from 35 countries. The overall prevalence of conduct 

disorder was 8% (CI: 7-9%; I2: 99.77%), with females accounting for 7% (CI: 4-9%; I2: 99.56%) and males 

accounting for 11%. (CI: 7-15 percent; I2: 99.74%). The results of subgroup analysis revealed that 

measurement tools could explain total heterogeneity. The use of screening tools such as the Strengths and 

Difficulties Questionnaire (SDQ)-parent or teacher report and SDQ-self report, on the other hand, increased 

the pooled prevalence of conduct disorder to 10% and 16%, respectively. 

Pathological Gambling 

Many parts of the developing world have seen unprecedented increases in gambling availability, participation, 

and expenditure in recent years. In regions such as sub-Saharan Africa, this pattern of growth has become clear 

(SSA) [42]. Indeed, legal casinos are known to operate in several SSA countries. South Africa currently has 

the most casinos on the continent [43]. While the gambling industry is considered to have a beneficial impact 

on the economy through employment and taxation (Saunders & Doyle, 2021), unfortunately, gambling 

addiction is increasingly evolving into a public health concern in SSA, especially among young people (aged 

10–24 years old). A biopsychosocial disorder characterized by a persistent and recurrent maladaptive pattern of 

gambling behaviour has been defined as a gambling addiction. This disorder has been linked to negative 

psychological, physical, economic, social, and legal outcomes [44], [45].  

METHODS 

We performed a search on July 23rd, 2022, using medical subject headings (MeSH) for articles relating to the 

effects of Early Life Stress and Schizophrenia On the Development of Impulse Control Disorder. We 

conducted computer-based searches in Medline(PubMed), EMBASE, and PsycINFO for articles published in 

English between inception and February 18th 2022, using the following keywords (or stems): ("early life 

stress" OR "early adversity" OR maltreatment OR "physical abuse" OR "sexual abuse" OR "emotional abuse" 

OR "psychological abuse" OR trauma OR neglect) AND (child OR childhood OR children OR infant OR 

adolescent OR adolescence) AND (Parental Psychopathology OR Parental stress OR Parental depression OR 

PTSD parents) AND ("Affective Disorder*" OR "Mood Disorder*" OR de-press* OR MDD). we also used 

forward and backwards searching to review bibliographies for additional studies. Finally, we sent emails 

describing our narrative review and its inclusion criteria to professional membership LISTSERVs of research 

organizations such as the American Psychological Association's Society for a Science of Clinical Psychology, 

Association for Behavioral and Cognitive Therapies, and Society of Clinical Child and Adolescent 

Psychology. In addition, reference lists from select articles were manually reviewed for relevant studies not 

retrieved in searches. Articles were assessed for fit with inclusion and exclusion criteria. Inclusion criteria 

included studies: 1) Human studies on the relationship between effects of Early Life Stress and Schizophrenia 

on Development of Impulse Control Disorder. Exclusion criteria included studies: not written in English, not 

published in a peer reviewed journal, All Animal studies. Unpublished data sets, case studies, conference 

reports, non-refereed abstracts or observational studies. Multiple reports from the same data set. 
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In order to provide a comprehensive, up-to-date background on the effect of early life stress and schizophrenia 

on development of Impulse control disorder, we reviewed prominent meta-analyses as well as recent original 

studies that fit with the inclusion criteria described above. Meta-analyses were then used to synthesize the body 

of literature concerning the deferential effects prenatal and postnatal stress on development of impulse control 

disorder and complications of schizophrenia in Parental psychopathology. Included studies were used for a 

narrative review addressing the potential changes that occur in the brains that could lead to the development of 

the mental illness in children, effect of Parental psychopathology on cognition and alteration on biomarkers.   

Search results 

The search criteria yielded 1,657 articles (PubMed = 558, PsycInfo= 789, Cochrane Library = 310). After 

removal of duplicates, non-peer reviewed journal articles, and articles not written in English, 773 studies 

remained and were reviewed by title and abstract for fit with inclusion/ exclusion criteria. 47 articles 

underwent full-text review along with 12 others that were recovered in manual search of reference lists. Here, 

we have summarized findings from 59 studies that shed light on the effect of early life stress and schizophrenia 

on development of impulse control disorder and moreover the neurobiology relevant to the topics at hand. 

Infant, Child and Adolescent Outcomes 

Overview 

Given the large number of studies that have examined associations between perinatal disorders and offspring 

outcomes, we organized this section by developmental domain, considering outcomes in the context of 

different disorders within each domain. Only recent studies from high-income countries (2005-2022) are 

included; however, because there are few studies from low- and middle-income countries (LMICs), all studies 

from these countries (2009-2022) were included. 

Emotional (Internalizing) Difficulties and Social Development 

Children's emotional and behavioral problems are often categorized as internalizing or externalizing. 

Internalizing difficulties include depression and anxiety symptoms or diagnoses (e.g., separation anxiety and 

phobias) (J. et al., 2014; Meagher et al., 2009). A child's social development is referred to as the development 

of social skills such as perspective taking, empathy, and cooperation. Prenatal depression has been reported to 

be associated with increased risk for emotional problems in children; self-reported symptoms and depressive 

disorders are associated with increased risk for clinical depression in late adolescence (Khoury et al., 2021). 

The increased risk for emotional problems in children of mothers who have postnatal depression has long been 

recognized. Infants of mothers suffering from postnatal depression are more likely to have problems with early 

emotion regulation and social behavior (Berthelot et al., 2020). Longitudinal studies show associations 

between postnatal depression and emotional outcomes across domains and ages, such as internalizing 

disorders, poor social skills in school, and increased risk for depression in adolescence. Although effect sizes 

are generally large for children of mothers with depressive disorders, risks are associated with both symptoms 

of depression and depressive disorder (Erickson et al., 2019; Khoury et al., 2021; Mokwena, 2021). Given the 

high degree of association between depression in the prenatal and postnatal periods, a large number of 

participants is needed to achieve sufficient power to determine whether the risks associated with prenatal and 

postnatal depression are independent (Pawlby⁎ et al., 2008; Pawlby et al., 2009; Pearson et al., 2013). Previous 

data show an independent association between prenatal and postnatal depression symptoms and offspring 

depression at age 18 (Field, 2010; Kersten-Alvarez et al., 2012; Madlala & Kassier, 2018). Maternal education 

level moderates the association between symptoms of postnatal depression and offspring depression, but not 

antenatal depression, implying that different mechanisms of risk are linked to antenatal and postnatal 

depression exposure. Fewer studies have examined the associations between prenatal and postnatal anxiety and 

infant emotional difficulties than perinatal depression. Because depression and anxiety are so closely related, 

associations attributed to one may include causes related to the other. Several studies have found that self-

reported prenatal anxiety symptoms are associated with internalizing symptoms in childhood and adolescence. 
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After antenatal and postnatal anxiety symptoms were taken into account, there was no independent effect of 

antenatal depression [46]–[48].  

Although research on other disorders is limited, one study found that children of mothers admitted to mother-

baby facilities with severe postnatal disorders have a higher risk of developing a psychiatric (mainly 

emotional) disorder in adulthood than siblings who were not exposed to a postnatal episode [49]–[51]. 

Behavioural (externalizing) Difficulties 

Attention-deficit/hyperactivity disorder, oppositional defiant disorder, and conduct disorder or symptoms of 

any of these disorders are examples of externalizing difficulties. Several studies have found an association 

between prenatal depression and externalizing behavior in a child, even if the child was adopted [52], [53]. A 

small study found a link between antenatal depression and antisocial behavior in adolescence that was 

unrelated to postnatal depression. Several large longitudinal studies, including those from low- and middle-

income countries, have found that symptoms and disorders of postnatal depression are linked to a child's 

externalizing behavior, particularly symptoms of attention deficit hyperactivity disorder, up to the age of 16 

years [54]–[57]. 

The association between prenatal symptoms and persistent childhood symptoms of attention deficit 

hyperactivity disorder was lower after accounting for postnatal symptoms in a large study of prenatal and 

postnatal maternal depression symptoms [58]. Self-reported maternal anxiety symptoms, both prenatal and 

postnatal, are associated with externalizing disorders in childhood. We found no studies using clinical 

diagnostic interviews, so the associations between specific anxiety disorders and children's externalizing 

difficulties remain unknown [59]–[61]. 

Few studies have addressed the differential effects of other perinatal psychopathologies on behavioral 

outcomes. According to the results of one small study, infants born to mothers in whom postnatal depression 

and a personality disorder coincided showed dysregulated behaviors [62]. 

Parental Attachment 

Attachment occurs when a young child uses a caregiver as a secure base from which to explore and to serve as 

a safe haven and source of comfort when needed. This attachment is based on early experiences with the 

responsiveness of the child's caregivers [63]. 

Independent of postnatal depression, prenatal depression has been associated with disorganized attachment (a 

type of insecure attachment) [64]. Postnatal depression has been associated with increased risk of insecure 

(especially disorganized) mother-infant attachment in two meta-analyzes. This association is weak or not 

significant in community samples compared with clinical samples, and when depression is measured by self-

report rather than diagnostic interviews. Infants of mothers with unipolar depression but not manic disorder 

were more likely to have insecure attachment at 12 months than infants of mothers without perinatal disorder 

in a small sample of mothers with severe psychopathology who were hospitalized postnatally. [65]–[67]. Even 

with paucity of papers in low- and middle-income countries, one in four and one in five mothers, respectively, 

are depressed after childbirth. The causes of depression could be explained by social, maternal, and 

psychological constructs. A high risk of adverse infant health outcomes is associated with PND [68]. 

Cognitive Development 

Prenatal depression (both self-reported symptoms and illness) is associated with poor overall cognitive 

development, including low IQ scores in childhood [55], [69]–[71]. However, effect sizes are usually small, 

and not all studies found a significant association. Postnatal depression has been associated with a range of 

cognitive outcomes in early childhood, including child learning ability, achievement of developmental 

milestones, and language and general cognitive development (including studies from LMICs) [72]–[75]. The 

persistence of postnatal depression appears to be especially important in terms of cognitive development.  
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The long-term effects of postnatal depression on cognitive function have been studied, but the results were 

inconclusive. One large study found an association between postnatal depression symptoms and a very small 

decrease in IQ scores at 8 years of age that was no longer significant after controlling for maternal depressive 

symptoms after birth. Another large study found no association between postnatal depression and poor 

performance in mathematics at age 11, while a small British study found an association between postnatal 

depression and academic performance in adolescence [76], [77].  

Several studies have examined perinatal depression and anxiety using self-report measures. Associations with 

poor infant cognitive performance were specific for depression symptoms; these studies included prenatal and 

postnatal symptoms. Other studies have found that prenatal anxiety symptoms, not depression, are associated 

with poor test performance at age 11 [78]. An association was found between prenatal anxiety symptoms and 

impaired executive skills. We found no studies linking other disorders in mothers during pregnancy to their 

child's cognitive development [79]. 

Paternal Psychopathology 

Traditionally, most attention is paid to the mental health of the mother. However, the importance of fathers' 

mental health is increasingly being recognized. Fathers may have a direct influence on their children through 

the quality of their interactions or through genetic influences, or they may have an indirect influence through 

their support of the mother and family environment [80], [81]. A large Chinese population study found an 

association between symptoms of prenatal depression in the father and poor socioemotional and behavioral 

development of children in the first month of life; postnatal symptoms were not studied.  [82]. In contrast, 

another study found no evidence that paternal symptoms of prenatal depression were associated with child 

depression at age 18, but only an association with paternal symptoms of postnatal depression [83].  

Symptoms of paternal postnatal mental disorders have been linked to an increased risk of emotional and 

behavioral disorders in young children, as well as difficulties with language development and depression at age 

18. In the postnatal period, paternal and maternal depression appear to have similar effects on behavioral 

outcomes, whereas maternal depression is associated with higher risk for emotional difficulties. A meta-

analysis of associations between maternal and paternal disorders and the child's internalizing or externalizing 

difficulties in childhood found that the younger the child was at the time of the study, the larger the effect sizes 

for associations with maternal depression, whereas the opposite was found for paternal depression. [83]–[86].  

Mechanism & Future Perspectives 

Overview 

The figure describes a model that summarizes the potential mechanisms underlying the links between parental 

psychiatric disorders and child development. Biologically mediated effects of prenatal disorders (via effects in 

utero) would occur only in mothers, whereas postnatal effects and genetic effects could occur when both 

parents are affected by a disorder. 

Genetic Factor 

Common genetic risk factors are most likely responsible for part of the association between parental mental 

disorders at any time point (including the perinatal period) and child vulnerability. However, there is evidence 

that the environment plays an important role in the development of mental disorders [87]. Through genetic 

confounding, correlations (both passive and evocative) between genetic and environmental factors could 

explain some of the variance in associations between parental interference and child outcomes. Our 

understanding of this genetic contribution is still limited. 

Individual differences in susceptibility to environmental factors may also be determined by the inherited 

genotype of the child. The possibility that gene polymorphisms may mitigate the effects of many early 

childhood adversities, including maternal mental disorders, on child development has piqued the interest of 
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researchers [88]. Although there are some anecdotal reports of the effects of gene-environment interactions 

when applied to both prenatal and postnatal environments, the results are often not replicated, and the effects 

of individual genetic variations on environmental exposure change are likely to be very small, and genetic 

susceptibility to the environment is defined by many interactive variations in the genome. [89], [90]. 

Epigenetics 

Epigenetic changes (alteration of gene expression without alteration of genetic sequence, e.g., by methylation) 

are one mechanism proposed to explain the long-term effects of early life experiences, including the perinatal 

environment, on biological and behavioral phenotypes. Most of the research comes from animal studies; 

however, preliminary studies in humans show that prenatal stress and anxiety increase methylation (i.e., 

silencing) of glucocorticoid receptors (involved in stress responses) in children. Maternal psychological 

distress may alter maternal caregiving after birth, leading to epigenetic changes in offspring in animal studies. 

Although this hypothesis has not been formally tested, epigenetic pathways may mediate the link between 

maternal disorders and child outcomes. [91]–[93]. 

 

Figure 2: Possible mechanisms underlying the association of parental psychiatric disorders and child 

outcomes Dotted lines show genetic processes. Solid lines show interactions. Orange colors refer to the child. 

Blue colors refer to the parents. Green represents genetic processes. Figure is based on figure 1 from Stein and 

Harold. 

Astrocytes Density in the Hippocampus and Pre-fontal cortices 

The hippocampus is a key limbic structure involved in the formation and retrieval of memories, including 

autobiographical memories. Place cells, together with grid cells in the intervening entorhinal cortex, form an 

internal positioning system for the spatiotemporal representation of places, ways, and related experiences in 

the hippocampus. Several psychiatric disorders, including post-traumatic stress disorder, major depression, 

schizophrenia, bipolar disorder, and borderline personality disorder, have been associated with abnormalities in 

the hippocampus. [94], [95].  

The hippocampus is also the brain's most obvious target when reflecting on the possible effects of childhood 

maltreatment [96], [97]. It is highly susceptible to damage from high levels of glucocorticoids such as cortisol 

because it is densely populated with glucocorticoid receptors. In addition, preclinical studies have shown that 

chronic glucocorticoid exposure leads to reversible atrophy of dendritic processes on pyramidal cells in the 

cornu ammonis as well as suppression of neurogenesis in the dentate gyrus (DG) [98], [99]. 

Overall, there is compelling evidence that adults with histories of maltreatment have smaller hippocampuses 

than non-maltreated comparison subjects. We found 37 papers reporting hippocampal findings in adults with 

childhood maltreatment histories at the time of writing, and 30 of these papers reported one or more significant 
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differences between groups with and without maltreatment histories or an inverse correlation between 

maltreatment severity and hippocampal volume. Three papers that reported non-significant effects found near-

significant reductions or correlations (in the nonabusive sample). Another study found no differences in a 

geriatric sample (mean age 70.93.7 years) and may have been confounded by aging effects. All three 

remaining studies that found no significant changes in hippocampus examined only female participants and 

had small sample sizes [100]–[103]. 

DISCUSSION AND CONCLUSION  

From a policy perspective, identifying both parents and children at increased risk for adverse outcomes due to 

perinatal mental disorders is an important first step in providing early treatment and prevention. Children have 

needs that cannot always be met by treating the parental disorder alone. Although much progress has been 

made in understanding the mechanisms and pathways that lead to both healthy and disordered child 

development, much remains to be done. For example, most mental disorders or symptoms in pregnancy often 

persist after birth, giving rise to questions about the contribution of prenatal and postnatal stress and the extent 

to which their contributions differ, influence each other, or accumulate. Whether prenatal effects are caused by 

a direct impact on fetal development or because prenatal symptoms persist after birth is still a gray area to 

which we intend to provide answers. Understanding the mechanisms, especially the modifiable pathways, is 

critical 
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