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Abstract 

Chronic trauma in childhood can program an abnormal stress reaction, resulting in lifelong 

difficulties with stress management and poor health outcomes linked to changes in the 

immune system. At the same time, maternal stress during pregnancy has been linked to 

childhood asthma. Given the potential for a mother’s early life maltreatment to shape her 

later response to stress during pregnancy, we hypothesized that preschoolers would be 

more likely to have a wheeze or allergic disorder if their mother has a history of adversity. 

We found a significant positive association between a mother’s early experience of 

household dysfunction and childhood wheeze.  Maternal childhood psychological abuse 

was associated with children’s allergies. In summary, stressful maternal childhood 

experiences are associated with the development of wheeze and allergy in children. These 

findings emphasize the necessity of services aimed at lowering the stress of new mothers 

and the value of inquiring about early life experiences. 
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Introduction 

Researchers have known for decades that psychological stress takes 

a toll on the body (1). It is generally believed that stress does this by 

modifying the physiological reactions of the brain, which in turn generates 

inappropriate immune responses in the body.  

Chronic stress activates brain pathways normally used only for 

emergency situations. It sensitizes these neural pathways and over develops 

regions of the brain involved with emotional responses, giving rise to 

abnormal stress reactions to everyday hassles (2). New evidence reveals that 

traumatic events in childhood may result in lifelong difficulties with stress 

management and poor health outcomes linked to changes in the immune 

system. It is thought that while the effects of chronic stress are usually not 

permanent, trauma early in life comes at a sensitive period, making 

reprogramming of the brain’s stress reaction difficult (3-6).  

Maternal stress and depression during pregnancy and the postpartum 

period has been linked to a number of diseases in childhood, including 

wheeze and asthma (7;8). It is thought that the mother's distress acts much 

like a traumatic event for the infant, encoding the infant's stress reaction in 

the brain and in turn causing immune related illnesses (9). Mothers with a 

history of childhood trauma may have an especially hard time dealing with the 

stress of pregnancy and looking after a newborn (10). Given the potential for 

her own maltreatment in childhood to shape a mother’s later response to 

stress during pregnancy, it seems plausible that children may demonstrate 

inheritance of their mother’s childhood trauma through their own health 
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issues.  Research on the intergenerational transmission of stress and its 

effects on physical health has only just begun but early findings are promising 

and are bolstered by a decade of consistent results in mental health (11;12). 

This investigation tests the hypothesis that preschool children are 

more likely to have a wheeze or allergic disorder if their mother has a history 

of childhood trauma, independent of her distress during pregnancy. 

Specifically, we investigate the effects of: neglect; physical, sexual, and 

psychological abuse; parental separation or divorce, and substance abuse 

and interpersonal violence in the home. We also explore the possibility of a 

dose-response relationship between the number of co-occurring types of 

abuse and wheeze and allergic outcomes in offspring.  

Definition and prevalence of childhood maltreatment 

Following asthma and allergies, childhood abuse is the third most 

common public health concern for children (13). Maltreatment is perhaps the 

most conspicuous cause of stress in early life and it can have lifelong 

psychobiosocial consequences. Though different forms of maltreatment are 

highly interrelated, it has nevertheless become apparent that different kinds of 

abuse are associated with different health and behavioural outcomes (14-17).  

It is also clear that a dose response relationship is likely, as “the greater the 

number of childhood abuses, the poorer one's adult health” (18-20).  

Borrowing from the posttraumatic stress disorder literature, which uses the 

term ‘traumatic load’ for the number of event types experienced,  the label 
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‘maltreatment load’  has been suggested to describe the number of abuses 

suffered(21).  

Most international prevalence studies on child abuse have chosen to 

focus on either sexual or physical abuse or both. These report estimated 

rates of physical abuse between 10-31% in men and 6-40% in women and 

rates of childhood sexual abuse of 3-29% in men and 7-36% in women(22). 

Aggregate data on the experience of any form of maltreatment is rarer. The 

National Society for the Prevention of Cruelty to Children (NSPCC)’s report 

on child maltreatment in the United Kingdom notes that 5 per cent of children 

under age 11, 13.4 percent of 11–17s and 14.5 percent of 18-24s 

experienced severe maltreatment of any type during their childhood (23). A 

recent Quebec study found that one in three adults reported having 

experienced at least one form of childhood abuse (24). The great variability in 

estimated rates across reports and countries (even among industrial nations) 

is likely due to methodological differences and definitional issues.  

Official estimates of the prevalence of childhood maltreatment instead 

generally come from studies of children reported to welfare authorities. The 

2008 Canadian Incidence Study of Reported Child Abuse and Neglect (CIS-

2008) discloses a rate of 14.19 cases of substantiated child maltreatment per 

1 000 children, a considerable decrease over the 2003 report, likely due to 

changes in measurement methods.  At approximately 1-2%, this rate is 

comparable to most studies of a similar design in the United States, Australia 

and the United Kingdom. 
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“The CIS-2008 definition of child maltreatment consists of 32 forms of 
maltreatment subsumed under five categories: physical abuse, sexual 
abuse, neglect, emotional maltreatment, and exposure to intimate partner 
violence. Physical abuse was comprised of six forms: shake, push, grab 
or throw, hit with hand, punch kick or bite, hit with object, choking or 
poisoning or stabbing, and ‘other physical abuse’. Sexual abuse 
contained nine forms: penetration, attempted penetration, oral sex, 
fondling, sex talk or images, voyeurism, exhibitionism, exploitation, and 
‘other sexual abuse’. Neglect was comprised of eight forms: failure to 
supervise: physical harm, failure to supervise: sexual abuse, permitting 
criminal behaviour, physical neglect, medical neglect (including dental), 
failure to provide psychiatric or psychological treatment, abandonment, 
and educational neglect. Emotional maltreatment included six forms: 
terrorizing or threat of violence, verbal abuse or belittling, isolation or 
confinement, inadequate nurturing or affection, and exploiting or 
corrupting behavior. Exposure to intimate partner violence was comprised 
of three forms: direct witness to physical violence, indirect exposure to 
physical violence, and exposure to emotional violence”  

 

The CIS is a good descriptor here, as it covers most of the adverse 

childhood experiences described in the literature. This Canada-wide study 

revealed that neglect and exposure to interpersonal violence were the most 

common primary forms of maltreatment (each represent 34% of all 

substantiated cases), followed by physical abuse (20%), emotional abuse 

(9%), and sexual abuse (3%) (25).  While emotional abuse appears low on 

the list, it is important to note that emotional harm is the most likely form of 

abuse to co-occur with others. In fact, emotional abuse was noted in 29% of 

all substantiated maltreatment investigations. Though no longer calculated in 

2008, in 2003 an additional 24% of cases had suspected (but 

unsubstantiated) emotional abuse (26). This means well over half of all 

maltreatment cases have suspected or substantiated emotional abuse. The 

low primary rates but high co-occurrence numbers are to be expected, both 

because most forms of child maltreatment can lead to emotional harm and 

because without adjoining physical symptoms, emotional abuse is easily 
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overlooked. That is to say, it is highly unlikely that emotional abuse in 

isolation will prompt an investigation unless it is extremely severe. As a result, 

other forms of abuse are more likely to win the ‘primary’ abuse spot. 

Moreover, since prevalence rates of childhood maltreatment generally come 

from studies of children reported to welfare authorities (like CIS), the numbers 

we have on psychological abuse are almost certainly an underestimation of 

reality.  

Emotional maltreatment, however, may be more harmful in its long 

term effects than other forms of mistreatment. This is because emotional 

neglect and abuse, when compared to sexual and physical abuse, is a better 

predictor of mental illness, as well as interpersonal difficulties, somatic 

complaints, poor emotional regulation, self-esteem, violent relationships, 

substance abuse, and criminality (27-29) . Furthermore, it was recently shown 

in a large sample of healthy adults without current psychopathology that a 

self-reported history of childhood emotional abuse, regardless of subthreshold 

depressive/anxiety symptoms, predicted a significantly diminished cortisol 

response, independent of other forms of child abuse (30). In this particular 

study, emotional neglect and abuse were the only forms of maltreatment to 

show an association with cortisol levels. 

Summary 

Abuse and other adverse events are common childhood experiences. 

The emotionally stressful nature of these events may be the critical 

characteristic which leads to poor mental and physical health. Indeed, when 
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compared to other forms of maltreatment, psychological abuse—arguably a 

series of purely emotionally stressing experiences, is associated with the 

worst mental and behavioural outcomes. The maltreatment load—the 

experience of multiple types of adversity, is also associated with poorer 

health. Since psychological abuse co-occurs with so many different types of 

abuse but is rarely studied, it seems plausible that some of the adult 

outcomes formerly attributed to other kinds of abuse may in fact hinge on 

their co-occurrence with psychological abuse. 

Childhood Maltreatment and Adult Health 

The connection between childhood maltreatment and poor mental 

health in adulthood is well documented (31-35).  Supporting the concept of 

maltreatment load, studies looking into the psychopathology of victims of child 

abuse find that frequency and duration of abuse are key in explaining greater 

psychological difficulties (36). The new wave in child abuse research focuses 

instead on physical health outcomes and has so far seen an excess of results 

recording greater illness in both clinical and non-clinical populations 

(16;37;38).  The bulk of this new research has focused on the health effects 

of sexual abuse.  Child sexual abuse has been associated with numerous 

chronic diseases, medical and reproductive health problems and medically 

unexplained syndromes (37;39-43).  

The impression should not be made, however, that this research is 

limited to sexual abuse. For instance, in the late 1990s, Walker et al. 

investigated the effects of all types of child abuse on adult health status within 
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a large health maintenance organization.  They found that any history of child 

abuse was associated with perceived poorer overall health, greater physical 

and emotional functional disability, increased numbers of distressing physical 

symptoms and a greater number of health risk behaviours (38). Like other 

studies investigating a dose-response relationship, they found that women 

who experienced multiple categories of early life maltreatment had a greater 

number of symptoms and physician diagnoses.  Around the same time, Felitti 

et al. discovered that emotional, physical and sexual abuse, along with 

household dysfunction, had a positive linear relation with adulthood disease 

status (44).  

These studies are only a few examples of many which have 

uncovered relationships between traumatic early life experiences and adult 

outcomes. Associations have been found between all types of childhood 

trauma with risk factors like obesity, substance abuse and risky sexual 

behavior, and with diseases including cancer, heart disease, chronic lung 

disease, skeletal fractures, and liver disease, just to name a few (44).  Along 

with medical diagnoses, women with histories of child abuse report more 

health concerns, poorer perceptions of their health, higher health care costs 

and greater impairment in their everyday lives due to physical health 

problems (39;45-47).  

Summary 

Previous studies have concentrated on the mental illness outcomes of 

childhood maltreatment. More recently, the literature has shifted its gaze 
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towards physical health consequences. While many of the studies looking at 

physical outcomes have focused on sexual abuse as the antecedent, 

connections have been established between all types of adversity with the 

many facets of health including diagnoses, risk factors for disease, general 

well-being, and economic costs. 

Toxic Stress and the Brain 

Though rare, it is true that extreme child abuse involving bodily harm 

may directly cause poor adult health.  Abuse may also indirectly cause adult 

health issues by increasing the likelihood of a range of social, behavioral, and 

emotional problems which are more proximate causes of physical health 

troubles (48).  But, as mentioned earlier, most forms of abuse carry emotional 

maltreatment with them, so it is plausible that the psychological stress of 

trauma is the ultimate cause of these poor mental and physical health 

outcomes.  

Although stress can be adaptive, for instance, by motivating a fight-or-

flight response in an appropriate situation, it can also be harmful to one’s 

health when exposure to the stressor is frequent or prolonged. To appreciate 

traumas’ power over health, we need to better understand how the brain 

responds to cumulative stress. 

The brain is the chief regulatory organ for stress responses.  Stressors 

set off physiological and behavioural responses aimed at reinstating 

homeostasis. This is known as allostasis, the ability to achieve stability in a 

system through change (49). McEwen and Stellar coined the term allostatic 
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load to describe the price of this accommodation to stress, which is the ‘wear 

and tear’ that results from chronic overactivity or underactivity  of stress 

systems (50). 

The hypothalamus-pituitary-adrenal (HPA) axis is the neuroendocrine 

system involved in the production of the stress hormone cortisol by the 

adrenal glands. There is a complex and finely tuned mix of direct influences 

and feedback interactions between all the components of the HPA axis, which 

regulates many body processes including emotion, digestion and immune 

function. It comes as no surprise then, that how our bodies respond to stress 

plays a huge part in determining our overall health.  

When the HPA axis is activated, corticotropin releasing factor (CRF) is 

secreted from the hypothalamus, which in turn, induces the release of 

adrenocorticotropic hormone (ACTH) from the pituitary. ACTH then stimulates 

the release of glucocorticoids from the adrenal cortex.  Cortisol is a 

glucocorticoid, named so because of its ability to alter the function of  tissue in 

order to mobilize or store energy when dealing with a stressor (51). 

 Evidence points to the neurotoxic effects of cortisol and inflammation 

on brain structure and function as the pathophysiology in question. Cortisol’s’ 

capacity to negatively impact the brain was first described by the Sapolsky et 

al. in their 1986 Glucocorticoid Cascade Hypothesis, which has since become 

the classic theory of the field (52). It describes a vicious cycle of excess 

glucocorticoid and downregulation of glucocorticoid receptors in the 

hippocampus, triggering a feed-forward cascade with serious 
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pathophysiological consequences (53). The glucocorticoid cascade 

hypothesis was written at a time when glucocorticoid receptors (GR) were 

thought to be the only mediators of cortisol and corticosterone in the brain. 

Mineralocorticoid (MR), another corticosteroid has since been discovered, 

resulting in a number of new theories. These new hypotheses build on the 

cascade hypothesis by incorporating the need for MR and GR balance and 

recognizing the role of epigenetic modulations and environmental exposures 

(53).  

Corticosteroids alter brain function by binding to two nuclear receptors 

that also serve as transcriptional factors: GR in the hippocampus and MR 

throughout the brain (54). The two receptor types “mediate a finely balanced 

mechanism that governs the often opposing molecular and cellular 

changes”(51).  As a result, glucocorticoids can do much more than simply 

inhibit the HPA axis.  As just mentioned, GR is abundant within the 

hippocampus. The “enhanced susceptibility of hippocampal neurons to 

atrophy or necrosis in response to metabolic challenges” is well known (55). 

The hippocampus is central to learning and memory, and as the ‘seat’ of the 

HPA axis, mediates cortisol feedback inhibition (55).  It is also well known that 

stress impedes memory function. It is thought that abnormal basal cortisol 

levels take advantage of hippocampal neuroplasticity (part of the enhanced 

susceptibility mentioned above), damaging the hippocampus and thus 

impairing hippocampus-dependent learning and memory (56).  There are also 

a number of animal models to support the theory that excessive 
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glucocorticoid exposure results in hippocampal damage, and so too, cognitive 

functioning (56;57).  

We also have a wealth of findings from the depression literature which 

highlight lower hippocampal volumes in depressed individuals (58). Smaller 

hippocampal volumes are associated with increased cortisol secretion during 

the day.  Deficits in tasks associated with the hippocampus, like learning and 

memory, are likewise known to accompany depression. At this point the pre-

eminent role of childhood trauma in the development of depression and other 

mood and anxiety disorders should again be noted (28;44;59-61). In classic 

chicken or egg form, we know that depression is associated with elevated 

glucocorticoid levels and at the same time, that chronically altered levels of 

cortisol increase the risk of later psychopathology, like depression (62;63).  

And, as mentioned earlier, abnormal cortisol levels have a suppressing effect 

on the immune system, which can cause excessive inflammation. It follows 

that depressed persons have compromised immunity (64).  This association 

between impaired stress systems, mood disorders and health is to be 

expected. Activation of glucocorticoid receptors in the hippocampus inhibits 

the HPA axis by reducing the release of corticotropin releasing factor (CRF). 

Corticotropin-releasing factor neurons are found not only in the 

hypothalamus, but also in the neocortex and the central nucleus of the 

amygdala. Structural neuroimaging studies have highlighted deficits in brain 

volume and gray and white matter in these areas in children and adults with 

abuse histories (65). The amygdala is central to emotional processing in the 

brain and plays an important role in the pathophysiology of mood disorders.  It 
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should come as no surprise then, that CRF may also affect the stress reaction 

via  other brain structures, like the amygdala, which ultimately activate the 

HPA axis (66). From all of these intimate associations, one can reason that 

childhood maltreatment creates changes in the HPA axis and other regions of 

the brain, impairing stress reactivity and mental and physical health. 

Summary 

Chronic stress produces an overflow of cortisol and inflammation, 

forcing the brain to reorganize itself in order to achieve homeostasis. This 

reorganization can affect many bodily processes including immune function. 

The neurophysiology of these changes, as well as the related immune 

suppression and inflammation, are common to mood and anxiety disorders. 

These structural changes and deficits are also seen in persons’ who 

experienced childhood adversity. Since a history of childhood maltreatment is 

a significant risk factor for these mental disorders, this is further support for 

the role of HPA dysregulation in the pathway between childhood adversity 

and poor adult health. 

Early Life Maltreatment, Cortisol Responses and the HPA axis 

Child abuse is associated with persistent changes in HPA axis activity 

(67;68).  This programming leads to sensitization or hyperactivity of stress 

systems in reaction to even mild stressors in adulthood (69-71). Cortisol 

responses are a relatively noninvasive way of testing for potential HPA axis 

dysregulation programming (72). Animal studies have supported this by 

providing direct evidence linking early life experiences with structural and 
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neuroendocrine changes, including altered cortisol profiles (73;74).  Human 

studies have followed suit, demonstrating the association between childhood 

adversity and cortisol.  One of the earliest and easily the most famous of 

these is the Romanian orphan study, in which toddlers who experienced 

severe social deprivation demonstrated blunted cortisol patterns (75).  A 

follow up study at 6.5 years post adoption found that infants who were 

institutionalized for at least 8 months in their first years of life now exhibited 

increased cortisol levels throughout the day (76).   

In their landmark 2000 study, Heim et al. demonstrated persistent 

changes in stress reactivity in adult survivors of early trauma, specifically, 

increased pituitary-adrenal and autonomic responses to stress when 

compared to controls (69). The decade following was filled with a number of 

studies looking at the relationship between chronic abuse and cortisol.  A 

recent systematic review found 27 of 30 studies reporting significant effects of 

both physical and psychological adversity on the cortisol stress response in 

children (67).  Both increases and decreases in cortisol were considered to be 

an effect. Hypocortisolism, in theory, may be a defensive response with some 

protective and advantageous effects—for instance, some have argued it may 

lower allostatic load, and consequently reduce wear and tear on the stress 

system (77).  However, it also presents with an increased vulnerability for the 

development of stress-related bodily disorders. Appropriately, McEwen and 

Stellar’s definition of allostatic load  includes both underactivity and 

hyperactivity of the stress system (50). This is because insufficient 

glucocorticoid signaling may have just as devastating effects on bodily 
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function as too much; it is well known that stress-related neuropsychiatric 

disorders are associated with both hypocortisolism (underproduction) and 

hypercortisolism (overproduction) (78).  For instance, post-traumatic stress 

disorder (PTSD) is associated with hypocortisolism, and incidentally, PTSD 

presents with many of the same cognitive deficits as depression, a disorder 

marked by hypercortisolism (79-81).  Not all investigations have confirmed the 

apparent opposite pattern of hypercortisolism for major depressive disorder 

(MDD) and hypocortisolism for PTSD (82;83). The same can be said of child 

maltreatment, as one recent study found healthy adults reporting significant 

early life abuse had decreased cortisol levels in response to stress, at odds 

with the general finding of hypercortisolism in the literature (70). Another 

study found children with PTSD and a history of abuse had high urinary 

cortisol levels—at odds with the common belief that PTSD presents with 

hypocortisolism (84). It has been suggested that the contrasting results in 

hypo/hyper cortisolism between studies might be accounted for by current life 

stress or psychopathology, with an underlying disordered stress system being 

the constant factor. It seems then, that it is the abnormal, inappropriate nature 

of the stress reaction in victims of adversity that is key and less so its 

direction.  

Though the majority of studies demonstrate dysregulation of the HPA 

axis after childhood abuse, there are some which have found null results.  

Schury & Kolassa argue that this is likely due to methodological issues, 

specifically, how cortisol has been measured in these studies (21).  In a 

follow–up to her landmark 1991 study, in which Kaufman found an increase in 
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cortisol secretion in maltreated children, Kaufman et al. initially uncovered no 

differences in cortisol secretion (85;86).  Upon further exploration, Kaufman 

and her research team discovered a bi-modal response in post CRF ACTH 

release (86). Some were ‘ACTH’ responders— others weren’t.  ACTH 

responses were seen only in those children living in environments that 

continued to subject them to psychological abuse (marital violence, emotional 

abuse, lack of social supports) (86).  This demonstrates the need to control 

for chronic or current life stressors, as well as the power of emotional 

maltreatment.  

 It is also interesting to consider the effect of subject age within these 

studies. While studies of adults with abuse histories consistently demonstrate 

a pattern of hypercortisolism,  early life adversity appears to result in high 

cortisol levels in infants (87-89), but low cortisol levels in children(90). Looking 

to studies that focus on depression in children, there is often no significant 

difference in cortisol levels between depressed children and adolescents and 

their non-depressed counterparts (85).  It is suspected that these differences 

in direction of cortisol abnormalities might have something do with the 

severity of the disorder, as melancholic children still display a decrease in 

post-CRF ACTH levels, and suicidal and severely depressed children do 

exhibit high baseline cortisol levels (85). Severity can be thought of as a 

function of chronic stress—with those presenting greater symptomatology 

suffering greater, chronic present day stresses.  It is also interesting to 

consider the switch in cortisol direction seen in the Romanian orphans as they 

aged. This suggests that while dysregulation of the stress systems might be 
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consistent, how markers like cortisol present that dysregulation may evolve 

with age.  This makes sense as we know that the effects of stress and 

immunotoxicants vary across the life span, no doubt a result of physiological 

changes in the body. 

It seems important then, that factors like age, chronicity and severity 

be considered when comparing studies.  It is also clear that despite 

sometimes conflicting results, there is an overall pattern of abnormality visible 

in most studies, even in the face of a host of potential methodological issues 

and confounders.  Overall, this suggest that childhood abuse leads to 

dysregulation of the HPA axis.   

Summary 

Cortisol levels are often used to measure HPA dysregulation in 

humans.  Persistent changes in cortisol reactivity have been seen in children 

and adults with a history of child abuse.  Both increases and decreases in 

normal cortisol levels have been revealed, mimicking the abnormal profiles 

seen in persons with depression and PTSD. Both directions represent an 

increased vulnerability for poor health. These underlying atypical responses 

appear to be further altered by current life factors, like stress and age.   

Intergenerational Transmission of HPA Dysregulation 

We know from both human and animal studies that the nature of early 

maternal care influences the development of the neural systems responsible 

for behavioral and endocrine responses to stress (91).  An insecure bond with 

a primary caregiver devotes an infant’s resources to activating the stress 
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system, putting other growth processes ‘on hold’, negatively affecting the 

development of other brain regions (2;92).  Children exposed to inadequate or 

inappropriate nurturance are at risk for a host of difficulties, including 

cognitive delays, physical health problems, and other psychosocial 

impairments; issues accompanied by altered neuroendocrine function (93;94).  

While only a few studies address the problem, the potential for 

abnormal HPA axis behavior to be transmitted from mother to child has been 

highlighted. Women with a history of early life adversity have  greater HPA 

sensitivity to stress during adulthood and  pregnancy is an undeniably 

stressful period for many women (95;96).  The post-partum period too is 

associated with a number of transitions, hormonal and otherwise, as well as 

an increased vulnerability to depression and anxiety (97).  Indeed, women 

who have had a previous depressive episode (as those who have been 

maltreated are likely to have had) are especially vulnerable to perinatal 

depression (98).As mentioned earlier, mood disorders have been associated 

with HPA axis alteration; it is thus not surprising that newborns of depressed 

mothers have biochemical/physiological profiles that mimic their mothers’ own 

prenatal profiles, including elevated cortisol (99). Though much more limited 

in number, research looking at maternal PTSD and infant profiles reveals the 

same duplication of profiles between mother and child but with decreased 

cortisol, as can be expected in the case of PTSD (100).  A recent longitudinal 

study examining the intergeneration transmission of depression found that 

youth exposed to maternal depression before age 5 had a higher risk not only 

for depression but also for continued experiences of acute and chronic stress 
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from childhood to age 20 (11). This is an excellent example of the long term 

effects of early altered neuroendocrine profiles and it also demonstrates the 

capacity for such a condition to compound and advance within a community 

over time.  

In a study aimed at examining intergenerational predictors of cortisol in 

early childhood, Fisher et al. (2007) found that along with other maternal 

characteristics and behaviours, mothers’ histories of social withdrawal in 

childhood were associated with their young children’s lowered cortisol 

responses (93).  This is particularly interesting, given that many stress-linked 

human conditions like depression and PTSD are characterized by social 

withdrawal. It also emphasizes how childhood characteristics can predict next 

generation cortisol profiles.  Knowing that child abuse predicts later life stress 

outcomes and that stress during pregnancy can be transmitted to an infant, 

there was a natural interest to see if those abnormal stress outcomes were 

visible in the pregnancy period. Bulbitz and Stroud recently found that 

childhood sexual abuse predicted  an increased cortisol awakening response 

during pregnancy, independent of anxiety symptomology (101). Their study 

found this result to be exclusive to childhood sexual abuse over other forms of 

abuse and neglect. However, they failed to address how multiple abuse 

experiences might affect cortisol.  Gonzalez et al. were, conversely, able to 

demonstrate an association between all forms of childhood maltreatment, 

including psychological abuse, with a higher awakening cortisol response and 

sustained high levels throughout the morning in the postpartum period (97).  

These effects were independent of depression or anxiety symptomology. 
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They also showed that this response was even higher in women who 

experienced more than one form of abuse (97). Knowing that childhood 

abuse predicts maternal HPA dysregulation during pregnancy and the 

postpartum period, which in turn is associated with infants’ abnormal 

neuroendocrine profiles throughout infancy and beyond, Brand et al. 

attempted to place all the pieces together.  They were able to show that 

maternal child abuse was associated with lowered HPA axis function for both 

mother and infant in the postpartum period.  They were also successful in 

demonstrating a moderating effect of depressive state, stressful life events 

and co-morbid PTSD on infant and maternal cortisol:  mothers who suffered 

from both child abuse and current symptomology or stressors had higher 

cortisol levels.  This gives some credence to the suggestion that current life 

experiences modulate childhood adversity’s effect on the HPA axis, 

determining the direction of cortisol responses at any given point in time. All 

three of these studies examining maternal child abuse and cortisol in the 

pregnancy period controlled for maternal smoking. This strengthens the 

argument that while maternal stress might influence wheeze and allergy 

through stress-induced behaviours, like smoking, it is also likely that biologic 

processes are responsible for changes in the infants’ development.  

Summary 

Adverse experiences in childhood are known to increase a woman’s 

risk for mood and anxiety disorders during pregnancy and the postpartum. 

Mothers who are depressed or anxious have difficulty bonding with their 

children and practice abnormal attachment styles.  Women who do not suffer 
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from mental illness, but have a history of childhood maltreatment also 

demonstrate poor attachment behaviours. Depression, anxiety and a history 

of childhood adversity have also been shown to independently effect women’s 

cortisol profiles during pregnancy and in the postpartum. Nonetheless, there 

is obviously a complex interplay of these factors at work in the stress 

regulation of many new and expecting mothers. The resultant effects can be 

seen postnatally in infants’ own cortisol levels, confirming the suspicion of 

earlier studies that intergenerational transmission of stress dysfunction is 

possible. 

Infant HPA dysregulation, the immune system and asthma and allergies 

The HPA axis is the core system for stress regulation, and as such, 

has a powerful effect on the immune system. Reports indicate that infants’ 

immune systems are particularly sensitive to prenatal stress (102).  This is not 

unexpected, given that the effects of maternal childhood maltreatment on an 

infants’ HPA axis have been established, and that we know these changes 

increase the risk for stress-related illnesses (103).  

Both genetic and environmental factors, like stress, impact the 

development of wheeze or allergy. Asthma is one of the most important 

diseases of childhood, causing substantial morbidity.  Food allergy affects up 

to 6% to 8% of children less than 3 years of age and is also associated with 

significant morbidity and mortality (104). There is widespread concern that the 

prevalence of asthma and allergic disease is increasing in both western and 

developing countries. This has been met with a paradigm shift that 
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reconsiders the influence of psychosocial factors on both behavioral and 

biologic processes that may, in turn, cause wheeze and allergic disorder (8). 

Indeed, stressful life events, like abuse and exposure to violence and conflict 

have been identified as key toxic social contributors to asthma and allergies 

(105;106).  Psychological stress has been shown to influence the onset, 

progression, and severity of these diseases (107).   

Here, we wish to reiterate that the immune-related diseases of asthma 

and allergy are among the many physical health problems linked to child 

abuse mentioned earlier (108;109). And while data is limited on the effects of 

prenatal stress on the developing immune system, it has been implicated in 

the development of asthma and atopy (110). For instance, maternal stress, 

anxiety, and depression during pregnancy and the postpartum period is 

associated with asthma and allergy, along with a handful of other childhood 

diseases (7;8;111). We also know that mood disorders are common during 

the perinatal period and that there are extremely high rates of childhood 

abuse histories among women seeking treatment for perinatal depression 

(112-114). 

While the etiology of wheeze and allergic disease is not yet 

understood, stress-induced neuroendocrine or immunologic changes may 

affect airway inflammation and reactivity through immunologic and neural 

pathways (e.g.  the HPA axis), ultimately leading to wheeze and atopy 

(8;115).  For instance, disruption of the HPA axis could exacerbate oxidative 

stress, which in turn might alter the delicate prooxidant–antioxidant balance of 

the placenta and thus disrupt the strict regulation of cortisol transfer to the 
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fetus (116;117). Maternal stress might also increase the risk of wheeze by 

enhancing children’s vulnerability to respiratory infections (118).  Maternal 

stress is thought to affect the infant, either by pre/postnatal programming of 

moms’ abnormal neural profiles, or later, through maternal behaviours 

influenced by childhood trauma, like attachment style. Either way, they can 

both be considered to function via the same biological pathway to atopy and 

wheeze—inheritance of an abnormal stress reaction. 

We know that stress reactivity in adulthood is determined by a 

combination of genetics and early experience.  Genetic background can also 

play a role in determining stress reactivity right from birth.  Epigenetics 

describe the genomic markings which are inherited between cell generations 

but make no changes in the primary DNA sequence. Essentially, they are the 

means to connect environmental exposures with gene expression and 

cell/tissue function (119). The suggestion that epigenetic mechanisms are 

involved in the intergenerational transmission of childhood trauma makes 

sense (21). Fetal programming via stress during pregnancy, and postnatal 

mother–infant interactions might directly alter a child’s epigenome and thus 

the gene expression of the HPA axis.  In animal models, poor early maternal 

care is associated with changes in offsprings’ HPA stress response as a 

result of changes in the epigenetic regulation of glucocorticoid receptor gene 

NR3C1 (120).  We also know that adults with a history of child abuse show 

increased methylation of glucocorticoid receptor gene NR3C1 (121).  Finally, 

prenatal stress and depressed maternal mood, even at non clinical levels, is 



23 
 

associated with increased infant HPA stress responsiveness and predicted 

NR3C1 methylation status (122;123).  

Given that maternal stress and depression during pregnancy and the 

postpartum period are thought to affect infants through the same 

neuroendocrine mechanisms—potentially through the epigenome, it seems 

plausible that children might demonstrate inheritance of their mother’s 

childhood trauma through their own asthma and allergies.  

Summary 

Psychosocial stressors play an important role in the development of 

wheeze and allergies.  Prenatal distress has also been implicated in the 

development of asthma and atopy. Women with a history of child abuse are 

both at an increased risk for distress and more likely to present with 

underlying dysfunction in their stress systems.  There is evidence that this 

dysfunction can be transmitted from mother to child, possibly through 

epigenetic mechanisms or a modified fetal environment.  It is suspected that 

when stress and immune dysregulation is inherited, fetal immune and lung 

development are affected, leading to the development of wheeze and allergic 

conditions. 

Overall Summary 

There is accumulating support for the relationship between the various 

forms of childhood maltreatment and several physical health concerns. It is 

thought the biological mechanism responsible is an impaired stress system.  

A considerable amount of research suggests that stress in early childhood 
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has a programming effect, resulting in lifelong abnormal stress reactions, 

which women may transmit to the next generation—whether through their 

biochemical/physiological profiles or their atypical parenting behaviours. 

Because of the relationship between an impaired stress system and 

dysregulated immunity in early childhood, health problems such as wheeze 

and allergy might be expected in the next generation.   

It is a novel idea that maternal experiences which predate pregnancy 

by years and even decades can contribute to a child’s health.  It is thus not 

surprising that very few studies have empirically tested this hypothesis. To 

date, intergenerational transmission has mostly been limited to the context of 

low socioeconomic status (SES). Examples from these studies show that a 

parent’s childhood SES, regardless of current income, predicts outcomes like 

an offspring’s cardiovascular and atopic risk (124;125). The primary 

investigators of the latter study on atopy have also studied maternal 

interpersonal trauma over the life course. They found early life and chronic 

abuse was independently associated with cord blood IgE (a predictor of 

atopic risk) in their unadjusted models; after adjustment, an association 

remained for early life abuse, though it was no longer significant at a 95% 

confidence level (125) . Chronic abuse remained significant with an OR of 

2.18 (125). One reason why early life abuse may not have maintained its 

significance may be the authors choice of measurement for interpersonal 

trauma—the revised conflict tactics scale (R-CTS) short form which tends to 

focus on physical abuse and specific forms of behavioural abuse only (126). 

The scale has consequently been criticized for failing to properly address 
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emotional abuse—a potentially critical factor in the link between maternal 

early life trauma and offspring health. 

Present Study 

The present study uses data from the Community Perinatal Care 

(CPC) Study to investigate how past maternal trauma, including emotional 

maltreatment, neglect, household dysfunction, physical and sexual abuse, 

might be associated with preschool wheeze and allergy outcomes in children 

through the intergenerational transmission and continuity of psychosocial 

stress (127). The conceptual framework (figure 1) presented below illustrates 

the suggested process. 

Conflict within close relationships, in particular emotional abuse and 

neglect within the childhood family dynamic has been linked to poor emotional 

regulation, immunoincompetence and an increase in infection and illness 

behaviour (128-134). Any study on maternal child abuse and offspring health 

outcomes which assumes immune dysregulation to be the mechanism of 

action will be significantly lacking if it fails to address emotional maltreatment. 

The majority of CM research investigates only the impact of sexual abuse or 

the cumulative effect of all experienced abuse, without differentiating among 

the various forms of maltreatment. Consequently, an advantage of this study 

is its examination of each form of abuse on its own, including psychological 

abuse.  
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Figure 1. Conceptual framework of hypothesized pathway linking maternal childhood adversity, maternal stress and 

infant wheeze and allergy outcomes.  
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Research Questions 

1. Is maternal early life trauma associated with wheeze and allergy in young 
children?  
 
a) Does a dose-response relationship exist between the numbers of co-
occurring types of abuse and wheeze outcomes in offspring?  
 
 
2. Are child maltreatment types differentially associated with wheeze and 

allergy in children? 

 
a) Is psychological abuse, including both emotional neglect and abuse, 
predictive of wheeze or allergy in young children?  

b) Is physical abuse predictive of wheeze or allergy in young children?  

c) Is sexual abuse predictive of wheeze or allergy in young children?  

d) Is household dysfunction, defined as the presence of domestic violence 
and substance abuse, predictive of wheeze or allergy in young children? 

e) Is neglect predictive of wheeze or allergy in young children? 

 

Research Hypothesis 

Preschool children are more likely to have a wheeze/allergic disorder if 

their mother has a history of maltreatment in her childhood, independent of 

the mother’s distress during pregnancy and postnatally. This risk increases 

with the number of co-occurring traumatic experience types. 
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Methods 

Participants 

The longitudinal Community Perinatal Care (CPC) Study of Calgary 

provides extensive data on medically low risk mothers who sought services at 

one of three participating maternity clinics.  Low medical risk refers to women 

who did not require an obstetrician for prenatal care and had an 

uncomplicated pregnancy  requiring no specialists during delivery (135).  

Mothers completed two questionnaires during pregnancy which collected data 

on demographics, life events, pregnancy related issues and resource 

utilization. 791 women completed a follow-up questionnaire when their 

children were 3 years of age. This particular questionnaire provides our 

outcome variables of interest and so this group of women still participating in 

the CPC study at year 3 makes up our particular sample. Figure 2 in the 

appendix A demonstrates the recruitment and consent process. 

Participants had a mean age of 29.2 years (SD= 5.0). 84 percent of 

women in the study were of Caucasian ethnicity and 84 percent of women 

had some college or university level education. 94 percent of women were 

married or common law. 91 percent had a combined family income of over 

$40,000 and 55% had incomes above $80,000. Additional demographic 

details for this sample can be found elsewhere (135). 

Procedures 

Moms who gave renewed consent participated in follow up phone 

surveys which focused on the health of their children and themselves. Before 
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completing the questionnaire, women were reminded that their participation 

was voluntary, that their responses would be linked to the original trial data, 

and that all information would be kept confidential (135). The study received 

ethical approval from the Conjoint Medical Bioethics Committee of the 

University of Calgary and Calgary Health Region. 

Measures & Measurement Validity 

When their children were 3 years of age, 61 mothers (7.7%) answered 

yes to the question:  “Has a health care worker ever told you that your child 

has chronic breathing problems such as asthma, chronic obstructive 

pulmonary disease, or BPD which stand for bronchopulmonary dysplasia?”   

77 mothers (9.7%) responded yes to the same question about allergies.  Yes 

and no responses to these questions composed our dependent outcome 

variables of early childhood wheeze and allergies.  Parental report of wheeze 

and allergy has been validated in a number of studies(136).  

Our explanatory variables focus on different forms of early life 

maltreatment and conflict.  Rates of reported child abuse vary by type, but 

overall child abuse rates in international non-clinical samples report between 

6% and 40%, with the majority reporting rates in the low to mid-teens (137-

140). Much of the variability in reported prevalence rates  of child abuse is 

explained by the usual methodological  factors—like the samples assessed, 

but perhaps especially in the case of  maltreatment, by the definitions used 

(141).  We began with the very comprehensive categorical definitions of 

abuse as laid out in the World Health Organization’s 2012 report on 

preventing child maltreatment. At the same time, we scanned the literature 
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and made comparisons to popular, gold standard questionnaires like the 

Adverse Childhood Experiences and the Childhood Maltreatment Schedule.  

At this point we had a general idea of which questions tested what type of 

abuse.  In the case of some types of abuse, like physical or sexual, we had 

only one measure, a direct generic question. For others, like emotional abuse 

and neglect, we had a number of questions to draw from.  So at this point, to 

back up our categorizations whilst reducing our number of variables, a 

principal component analysis was also done. It was thought that the sample 

size should be sufficient and the ratio of cases to variables (questions) 

entered was also adequate.  We predicted that the variables would be highly 

related, as abuse forms rarely occur in isolation. Our actual correlation values 

were, however, quite low, with very few above 0.3. Knowing that if the 

relationship is weak between variables, PCA does not work well to reduce 

data, it was felt that the literature should be our primary source of information 

regarding categorization. Interestingly, with the exception of the first 

component, which as usual contained the majority of our loadings and items 

we wanted to test individually, PCA supported our groupings for our 

composite variables of emotional abuse and household dysfunction.  

There is one more thing to note with regards to the construction of our 

variables and to the rates observed. Childhood abuse stats are often 

presented for all cases under the age of 18 or 16. Because we chose to limit 

ourselves to early childhood years whenever possible, our presented rates 

and variables intentionally represent a subset of the abused population. 

Studies which focus on the relationship between early life 

maltreatment and neurobiological change often fail to report on the age of the 
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children, simply referring to the stage of particular vulnerability as early 

childhood, or prepubertal. So while there has been some argument in the 

literature that the first 1, 3 or 5 years should be period of interest for the field, 

this seems somewhat arbitrary given how little research has been done on 

the neurobiological effects of trauma in developing children (90). Many 

experts in developmental traumatology, the new field which seeks to 

“systematically investigate the psychiatric and psychobiological impact of 

overwhelming and chronic interpersonal stress on the developing child,” 

recognize that different brain regions have unique windows of vulnerability to 

the effects of traumatic stress.  Thus, they argue that from a neurobiological 

stance, placing endpoints on sensitive or critical periods for trauma and stress 

in childhood is not reasonable at this time (68;142).  

Our choice to go with age 8 and under was one of practicality—the 

period is still prepubescent and is the same age bracket for early childhood 

used by policy makers and researchers in the educational psychology context 

(143). It also allows us to capture a greater number of abused subjects. 

Indeed, many abuse prevalence studies that collect data on age have shown 

that a large proportion of abuse occurs after age 5 but before puberty. For 

instance, in the USA, it is estimated that more than 20% of children who are 

sexually molested, are abused before age 8, while the six year bracket of 

ages 0-5 captures around 12.5% (144).    

There is a great deal of measurement error involved in retrospective 

reports of adverse experiences in childhood (145). But even after taking 

account of issues like false or repressed memories, reports are generally 

considered adequately reliable (146). Indeed, much of the measurement error 
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has to do with issues of dating memories, which is not surprising given issues 

of childhood amnesia in the first three years.  Childhood amnesia is the well 

documented phenomenon in which adults are unable to remember events 

from the first 2-3 years of life; it is also well known that there is a “second 

phase of [childhood] amnesia in which adults recall very few memories from 

ages 3–7” (147).  In addition to being few and far between, these 

autobiographical memories from pre-school and early school aged years 

“tend to be relatively rudimentary and loosely organized” (148). It is also 

known that the earlier the onset of childhood abuse, the more overgeneral a 

persons’ memories are overall (149). Overgeneral memory is a phenomenon 

first recognized in depressed patients and those suffering from PTSD. Their 

memory recall is less specific in nature and more categoric. Categorical 

memories lump all experiences of a similar type into one, general summary of 

all occasions (150). Thus for these two reasons, or memory issues, it would 

be particularly difficult for victims of early abuse to accurately recall the onset 

of their maltreatment. By opening up our age bracket and allowing for some 

measurement error in dating the onset of their trauma, we not only allow 

ourselves to capture a higher number of subjects, but perhaps also account 

for some of this potential dating error. 

Sexual and Physical Abuse 

There is general agreement that a history of child abuse is most likely 

to be discovered when queried with multiple, specific questions which avoid 

the term “abuse” (151). Despite this, many researchers have yielded 

surprisingly sufficient numbers from generic questions which lack the clear 
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behavioral descriptions of experiences used by most gold standard 

measures. For example, McCauley et al. detected a history of child physical 

or sexual abuse in 22% of women in general medical clinics with 2 questions: 

“Were you ever physically abused before age 18?” and “Were you ever 

sexually abused before age 18?” (59).  These rates fall within current North 

American estimates of 17-27% for physical and sexual childhood abuse in 

women (152). This relative success with generic questioning seems to be 

principally seen in women—so, it may be that probing, behavioural questions 

are especially needed with men.   These questions are nearly synonymous 

with ours—“were you ever physically (sexually) abused and when did it start?” 

These questions were derived from the domestic violence committee of the 

former Calgary Health region and the Canadian Perinatal Nutrition Program 

(CPNP), who tested and reviewed the questions thoroughly. It is our hope, 

then, that despite the generic nature of the questions used by the CPC, their 

ability to capture physical and sexual abuse was augmented by the all-female 

subject pool. We also predict that a tendency to underreport to generic 

questions would bias these variables towards the null.  This means that any 

relationship found would still be valid despite this self-report bias, though the 

association may appear weaker than it is in reality. 

Neglect 

Like our measures of child sexual and physical abuse, neglect was 

also asked in a generic manner (e.g. “were you neglected and when did it 

start”). Unfortunately, in the literature, generic questioning about neglect 

usually comes with a preamble that explains neglect as a failure to care and 



34 
 

provide for.  While our measure does fail to do this, these introductions are 

usually included in questionnaires geared towards massive national samples 

and also used with children (153). Our sample is made up of adult women, of 

which 84.3% had some university or college training. So while the measure 

might be overly responsive, it is hoped that these women had a relatively 

reliable concept of what neglect is.  

Psychological Maltreatment 

Unlike physical and sexual abuse, which are considered relatively 

easy to identify, childhood emotional abuse has an “intangible quality”, which 

has resulted in both medical and legal confusion (154). Psychological abuse 

is also the most recent form of abuse to be investigated.  This may partially 

explain the large variation in operational definitions used, which is far greater 

than that of any other form of maltreatment. 

The WHO provides a definition which covers the full scope of the 

literature; they state it is the “failure of a parent or caregiver to provide a 

developmentally appropriate and supportive environment…abuse of this type 

includes the restriction of movement; patterns of belittling, blaming, 

threatening, frightening, discriminating against, or ridiculing; and other 

nonphysical forms of rejection or hostile treatment.” A  slightly leaner 

characterization is Garbarino, Guttmann and Seeley seminal definition of 

emotional abuse as rejecting, isolating, terrorizing, ignoring, and corrupting 

behaviours (155). Many major organizations, like American Professional 

Society on the Abuse of Children (APSAC), use Garabrino et al’s definition, or 

a modification of it.  All of these descriptives, including those of the broad 
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WHO definition, can be thought of as forming two main types of abuse; the 

first is an active harassment, the second, a passive rejection (156).  And there 

is empirical support for this breakdown. Factor analysis of the psychological 

maltreatment rating scale (based on the APSAC 5 category definition)  

produces two factors: psychological abuse and psychological neglect (157). 

So we have at the heart of psychological maltreatment, two main 

components, emotional abuse and emotional neglect, which have 

“considerable but not complete overlap” (158).  That is, both forms of 

maltreatment have been found to be consistently conceptually similar in both 

the behaviours of the aggressors and in the consequences for negatively 

affected children.   

There are some that may argue that since the terms are not 

synonymous, emotional neglect and psychological abuse should not be 

lumped together into a measure of psychological maltreatment (159). The 

reasoning behind this is the belief that psychological abuse changes a child’s 

cognition and/or morality, while emotional neglect creates a disturbed 

emotional life (159). This distinction is probably not useful, though, since 

“cognition and emotion are not independent of each other; that is, cognitive 

appraisal of experiences  contribute to the affective experience and vice 

versa” (160). Acts of omission and commission are at the core of nearly all 

definitions of emotional maltreatment, and both are known to disrupt the 

cognitive and emotional lives of children.  It’s no surprise then, that emotional 

neglect and abuse have the same behavioural consequences in children 

(161).  
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Another argument for keeping them separate might be that, 

historically, most scales have failed to test for neglect within psychological 

maltreatment.  In her review, Baker concluded that since so few commonly 

used measures collect on emotional neglect at all, that from a measurement 

perspective, psychological abuse might be treated as a unidimensional 

construct (162).   But the failure of some popular scales to collect on 

psychological neglect, or, if they do (like ACE), to combine it with emotional 

abuse, doesn’t mean that never the twain should meet.  Arguably, then, there 

exists a real disconnect between concept and measurement in some of these 

questionnaires, and there have been calls for over two decades to resolve 

this (163).  It would also be fair to say that more recent questionnaires, like 

the Childhood Trauma Questionnaire (CTQ) of 2003 and the Psychological 

Maltreatment Measure (PMM) of 2009, collect on them both, and in the case 

of the latter, do combine them. So there is a movement towards using both, 

and as a result, progress in bridging concept and measurement.  

One final argument for combination might be that while emotional 

abuse and neglect are most often carried with other forms of abuse and 

neglect, they also present independently.  There are numerous factors which 

distinguish emotional abuse and neglect from other forms of child abuse and 

neglect (160). That is to say, that in their non-physical nature, as well as their 

epidemiologic characteristics (for instance, who is the abuser), emotional 

abuse and neglect are so similar, and together, so different from other kinds 

of abuse.  

We used the questions “did you feel your mother/father loved and 

cared about you” as our measure of emotional neglect. These questions are 
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taken from the well validated Childhood Maltreatment Schedule and were 

asked for each parent or step parent present before the age of 17 (164). We 

did consider whether this measure should be included in the neglect 

component rather than within emotional abuse, but we ultimately decided to 

group them under psychological maltreatment for the reasons discussed 

above. Principal component analysis also showed that questions of parental 

love loaded strongly with emotional abuse and bullying rather than with 

neglect. Our decision gains extra credence from the fact that Briere, the 

author of the Childhood Maltreatment Schedule, considers this question a 

measure of general psychological maltreatment (164;165). 

The other half of our measure collected on the question of emotional 

abuse using the same generic form used by our physical and sexual abuse 

measures—e.g. “were you ever emotionally abused and when did it start 

(age)”.  The only difference here was that the question was preceded by a 

preamble that described emotional abuse as including psychological or verbal 

abuse.  

We classified severe emotional abuse in those respondents that felt 

they had at least one maternal and one paternal figure who did not love or 

care for them and that they were emotionally abused before age 8.  Knowing 

that the love of a father can be as important as that of a mother to a child’s 

development, but that each partner can have a protective effect on a rejecting 

or absent parent, we chose to capture those who felt rejected by both parents 

(166).  Children in such a situation would have no buffer, and as a result, 

would definitely qualify for the label of strong emotional neglect. Indeed, 

severity is an important factor in the case of psychological abuse, as many 
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participants will likely endorse at least one of the three psychological 

maltreatment components.  Parental actions are generally considered 

psychologically abusive only if they are quite pervasive in a child's life (160).  

Household Dysfunction 

Our severe household dysfunction measure included exposure to both 

interpersonal violence (“Did your parents have violent arguments?”) and 

substance abuse (“Did one of your parents drink or use drugs so much that it 

caused problems for the family”).  The IPV question was new and was piloted 

by the CPC, while the question of substance abuse had been used for four 

cycles of Statistics Canada’s National Population Health Survey (NPHS).   

The Adverse Childhood Experiences (ACE) scale categorizes a 

battered mother and substance abuse as experiences of household 

dysfunction. In fact, ACE breaks up household dysfunction into five 

categories: substance abuse, mother treated violently, separation or divorce, 

mental illness and criminal behavior in the household (167).  No measure for 

criminality in the household was available in the CPC. Measures of family 

history of depression and suicide were collected, but they lacked detail—age 

of participant when this occurred, the degree of familiarity of these relatives 

and whether they were in fact part of the household.  Parental separation or 

divorced was investigated but we considered it as its own category, more on 

that later. 

The choice to focus our measure of household dysfunction on IPV and 

substance abuse was not shaped only be their availability. The two are a 

highly correlated pair, and there is convincing evidence for a “global and 
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proximal association between men’s use of substances and perpetration of 

IPV” (168). Strong debate continues over whether the link between substance 

abuse and marital violence is in fact casual, since they share so many risk 

factors in common(169).  Questions of causality however, do not affect us. 

We recognize that a ‘substance use and violence’ relationship is not universal 

for all people, but that there exists a considerable group of families who 

experience both, and the children of these families are known to have at least 

as bad, and usually worse outcomes than those with only one exposure 

(170;171). Thus it makes sense from a severity point of view, to focus on 

those women who endured both of these environmental stressors, as a 

known dose-response relationship exists between the two. Also, because 

they are such a commonly occurring pair, observing each in isolation might be 

difficult. 

There are some experts who consider exposure to intimate partner 

violence (IPV) to be a form of psychological abuse for children (i.e., 

witnessing violence against a parent), though most view it as a separate 

category of adverse childhood experiences.  The argument for inclusion 

under the umbrella of psychological maltreatment draws upon the ‘terrorizing’ 

feature included in definitions of emotional abuse. However, much of this 

belief that exposure to IPV be classified as emotional maltreatment stems 

from and is propped up by the fact that household’s with IPV often also 

emotionally  and otherwise abuse their children (172). For instance, the 2008 

Canadian Incidence Study documented found that  of 34% of  substantiated 

cases of exposure to IPV,  nearly a third of these were also exposed to 

emotional abuse (25).  But we also know that children who are exposed to 



40 
 

both emotional abuse and IPV often have worse outcomes than children who 

witness domestic violence but are not themselves abused, suggesting there 

might be some degree of difference between being an abused child and 

witnessing abuse (173-175). 

Exposure to parental substance abuse has also been suggested as a 

form of psychological maltreatment, again due to the fact that emotional 

abuse or neglect is almost always part of the experience (176). From a review 

of the literature it appears that IPV and substance abuse are normally 

collected and reported under their respective labels and are not included in 

measures of emotional maltreatment. So while they may be a type of mental 

abuse, it seems important to note that children, though psychologically 

vulnerable to the stresses of these situations, are not the prime targets of 

these events, though they may sometimes participate by trying to intervene 

with their parents’ behaviour. This makes these events somewhat more like 

environmental exposures than directed abuse.  Because of this, it seems 

important to collect on household dysfunction as its own experience. It is also 

important to note that there exists varying degrees by which a child can 

witness marital conflict or substance abuse; a child may not always be 

present in the way he or she would need to be in order to be traditionally 

emotionally abused as well.  In the case of IPV, over 10 different types of 

exposure have been identified, like seeing and hearing violent acts, seeing 

injuries resulting from the violence, and being told about the violence (177).   

Each of these might produce varying degrees in their effect on children’s 

development. That is to say, certain kinds of witnessing might be more like 

emotional abuse, in that they might be more terrorizing than others.  
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The label of household dysfunction given to interpersonal violence and 

addiction by the Adverse Childhood Experiences study is quite apt. 

Substance abuse and marital violence are similar in kind and in that similarity, 

quite different from psychological abuse. It is the environmental nature of 

substance abuse and domestic violence that is key in their classification. It 

seems important to maintain categorizations based on type of abuse, for once 

we remove these dividers, we must recognize that all adverse care-giving 

experiences will almost certainly impact a child’s psychological and emotional 

maltreatment. Divisions and nomenclature should be based on kind, lest we 

wish to combine all abuse together, and as a result, lose all distinctions.  

One last thing that I would like to address is the fact that our question 

asked about violence between parents and not specifically about violence 

directed at mothers, as is the case in the ACE study and some others. We 

know that the overwhelming global burden of IPV is borne by women, and 

that as a result, a gender-informed perspective on IPV is the norm. We also 

know that in the minority of cases in which a female partner is the instigator of 

violence, family outcomes are equally poor. And, as in the case with men who 

batter, women’s substance abuse is just as likely (178). As a result, we did 

not feel that there was any real difference between our question and one 

directed at battered mothers. If anything, ours may capture the experience of 

interpersonal violence in childhood more accurately.  



42 
 

Parental separation or divorce 

In the ACE study, parental separation or divorce is considered its own 

category, and is asked in almost the very same way as ours, with a yes or no 

response. 

Children of divorce have been found to experience substantial distress 

and divorce is associated with an increased risk for a number of adjustment, 

achievement and  relationship difficulties (179).  Indeed children of early life 

separation and divorce, especially those exposed to conflict, are at an 

increased risk for depression (180). Divorce has also been linked to children’s 

atopic eczema (181). This finding demonstrates that the link between stress 

and the immune system that we are so interested in is visible within the 

context of family breakup. Resilience, however, is the norm for children and 

most children who experience parental separation adjust well and do not 

exhibit severe or enduring behaviour problems (182;183). We also know that 

separation and divorce can protect children from prolonged exposure to 

household violence.  For this reason we felt it was appropriate to test as its 

own in category, rather than lumping it in with household dysfunction and 

risking that the very common experience of parental separation dilute the 

effects of household dysfunction, which captures a specific type of childhood 

experience which is associated with particularly poor outcomes.   

Of course we still felt it important to investigate the effects of family 

breakup, given that children of separated and divorced parents “are still at 

twice the risk of problems as the non-separated community” (184). 
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Results 

Prevalence Rates for Childhood Adversity 

The research questions guiding this study involved identifying the 

prevalence of childhood adversity within Calgary mothers. Participants were 

classified as having experienced childhood physical abuse if they replied yes 

to the question ‘were you physically abused?’ According to this definition 

10.37% of women were physically abused before age 18. 4.17% gave an age 

of 8 or less to the question ‘when did it begin?’ which is the group of interest 

in our study. Sexual abuse used the same line of questioning. 11.88% of 

women report being sexually abused before age 18, with 5.82% reporting 

abuse by age 8. Both of these are well within average prevalence rates 

estimated both internationally and within Canada. Neglect was asked in the 

same way as sexual and physical abuse. 5.7% report neglect before age 18, 

with 3.2% before age 9. This figure is a bit low, though not unheard of in the 

literature.  

Psychological abuse was made up of 3 components. The first asked 

‘were you emotionally abused and when did it begin’. 33% of women 

responded that they felt they had been emotionally abused as minors, with 

7.1% reporting it began by age 8. 24.1% of women responded that as a child 

they had a father figure who they felt did not love or care for them a great 

deal, while 12.0% responded they had a mother figure who they felt did not 

love or care for them. As we were looking for severity, we focused on persons 

reporting yes to all 3 questions to make up our psychological maltreatment 
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variable. 6.1% of women reported being psychologically maltreated before 

age 18, with 2.3% reporting before age 9.  

Household dysfunction was also regarded for its severity, with women 

being considered if they reported both substance abuse and interpersonal 

violence within the home.  16.8% of women reported yes to the question ‘did 

one of your parents drink or use drugs so much that it caused problems for 

the family?’  10.2% of these reported the substance abuse began before their 

ninth year. 9.4% of women answered yes to the question “did your parents 

have violent arguments?” with 6.7% reporting it started by age 8. Combined 

experience of these was reported in 4.8% of women under 18 and 3.2% 

under age 9.  

23.8% of women answered yes to either the statement “your parents 

were divorced’ or “your parents were separated” before age 18. 8.2% report 

separation or divorce by age 5.   

Table 1 provides an overview of the number of women reporting each 

form of maltreatment and their co-occurrence with the outcomes of allergy 

and wheeze at age 3. In appendix A, table 1a provides the same information 

for the variables which had a significant sex interaction. 
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Table 1. Child wheeze and allergy outcomes by maternal childhood experiences 

 

 * P<0.1  
**P< 0.05 

 

 

 
 

% of Women 
 

 
 

Total 
Number 

 
 

Wheeze at 
 Age 3 

 
 

 
 

Allergies at 
Age 3 

Psychological Maltreatment  
by age 8 

   

Severe 18 5.6% 27.8%** 

Moderate/None 762 7.7% 9.2% 

Household Dysfunction  
by age 8 

   

Severe 25 28.0%** 4.0% 

Moderate/None 757 7.1% 10.0% 

Sexual Abuse by age 8    

Yes 46 10.9% 17.4%* 

No 742 7.4% 9.3% 

Physical Abuse by 8    

Yes 33 15.2%* 12.1% 

No 756 7.4% 9.7% 

Neglect by age 8    

Yes 25 20.0%** 20.0%* 

No 766 7.3% 9.4% 

Separation or Divorce by age 5    

Yes 65 10.8% 10.8% 

No 721 7.4% 9.7% 
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Relations among Measures 

All intercorrelations among variables are presented in Table 2.  

Relationships among measures of childhood maltreatment were analyzed 

using Pearson correlations. Analyses revealed that many measures were 

associated with each other and that all measures were associated with 

neglect, physical abuse and in particular, psychological abuse. Recall that the 

presence of psychological abuse is sometimes considered a measure of 

severity for other forms.  Also bear in mind that while most forms of abuse are 

highly interrelated and co-occur frequently, it is those individuals who were 

the victim of multiple forms of adversity that are at the highest risk for poor 

adult outcomes. Despite this, correlations values were in general quite small, 

supporting our decision to test different types of childhood experiences 

individually rather than child abuse in general. 
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Table 2.Correlations between different maternal childhood experiences 
 

 

Psychological 

Abuse  

Household 

Dysfunction  

Separation  

or Divorce  

Sexual 

Abuse  

Physical 

Abuse  
Neglect  

Psychological Abuse 

  

 .118** .078* .071* .485** .418** 

Household 

Dysfunction 

  

.118**  .025 .079* .073* .094** 

Separation or 

Divorce 

 

.078* .025  -.015 .079* .108** 

Sexual Abuse 

 

.071* .079* -.015  .196** .145** 

Physical Abuse 

 

.485** .073* .079* .196**  .413** 

Neglect  .418** .094** .108** .145** .413**  

**. Correlation is significant at the 0.01 level (2-tailed) 

   *. Correlation is significant at the 0.05 level (2-tailed) 

 

Associations between demographic variables, like household income 

and maternal education, with outcomes of childhood wheeze and allergy were 

also analyzed. None of these proved to have significant associations within 

the models. Seven maternal and infant characteristics were identified as 

having a potential relationship with child wheeze and allergy. Psychological 

maltreatment and household dysfunction were our independent variables of 

the most interest, so they are included in the header of table 3. An extension 

of this table, including all variables of adversity can be found in appendix A, 

table 3.a. 
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Table 3. Maternal childhood experiences and child wheeze and allergy outcomes by maternal characteristics 

 

  * P<0.1  
 **P< 0.05 
 

 

Postpartum depression and distress during pregnancy are the 

covariates most expected to be related to our dependent variables of interest 

(childhood maltreatment). So, it is interesting and perhaps somewhat 

expected that 7.5% of women with a history of at least one adverse childhood 

 
 

% of Women 
 

 
 

Total 
Number 

Psychological 
Maltreatment 
before Age 8 

Household 
Dysfunction 
before Age 8 

 
 

Wheeze at 
Age 3 

 
 

Allergies 
at Age 3 

Prenatal Maternal  
Smoking 

     

Moderate/Heavy 84 4.8% 6.0% 10.7% 15.5%* 
Light/None 668 2.1% 3.0% 7.2% 8.7% 

Postnatal Maternal 
Smoking 

     

Moderate/Heavy 62 1.6% 3.3% 12.9%* 14.5% 
Light/None 684 2.5% 3.3% 7.2% 9.2% 

Preterm Birth      
Yes 51 3.9% - 15.7%** 7.8% 
No 694 2.3% 3.5% 7.1% 9.8% 

Prenatal Maternal 
Vitamin Use 

     

Yes 727 2.4% 3.2% 7.3%** 9.5% 
No 19 5.3% 5.3% 21.1% 15.8% 

Breastfeeding      
< 8 Weeks 146 2.8% 5.7%* 7.5% 10.3% 
> 8 Weeks 600 2.4% 2.7% 7.7% 9.5% 

Prenatal Maternal 
Distress 

     

Severe 
Moderate 

None 

33 
91 

667 

3.1% 
4.4% 
1.1% 

9.1% 
4.8% 
3.0% 

15.2%* 
11.0% 
6.9% 

24.2%* 
12.1% 
8.7% 

Potential Postpartum 
Depression              

     

Yes 54 1.9% 9.3%** 9.3% 9.3% 
No 607 2.3% 2.3% 7.4% 8.9% 
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reported severe pregnancy distress, compared to only 3.4% of women who 

reported no maltreatment. In those women experiencing 2 or more childhood 

adverse experiences that rate jumps to 18.2% versus 3.6% in those 

experiencing one or no abuse types. Similarly, 12.5% of women reporting at 

least one kind of childhood adversity experienced likely postpartum 

depression (as measured by the EPDS), compared to 7.2% of women 

reporting none. In those women reporting 2 or more adverse childhood 

experiences, the number likely suffering from postpartum depression jumps to 

23.3%, compared to 7.4% in those experiencing none or one kind of 

adversity. 

Model Testing 

Logistic regression analysis was utilized to predict the likelihood of 

childhood wheeze or allergy if a mother has a history of childhood trauma. As 

discussed earlier, the presence of wheeze or asthma outcomes were coded 0 

for a no response and 1 for a yes response to the question ‘has a health care 

professional told you your child has chronic breathing problems/allergies’. 

These made up our dependent variables. Maternal and child characteristics 

were considered as potential confounders to the effects of maternal childhood 

trauma. The variables included in the logistic regression analyses were 

chosen based on the level of significance achieved in bivariate analyses 

and/or their theoretical relevance. These were as follows: prenatal maternal 

smoking, prenatal maternal vitamin use, preterm birth, postnatal smoking, 

breastfeeding, sex of child, and prenatal distress.  
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Based on an alpha value of 0.05 and 80% power we would have 

required 1702 participants (851 in each outcome group of wheeze/no 

wheeze). This is based on the prevalence of preschool wheeze in our sample 

of 0.07 and an adjusted odds ratio of 1.48, based on the findings of Sternthal 

et al. for early life maternal interpersonal trauma and upper quartile cord 

blood IgE levels (185). A similar number is required for allergies, using a 

prevalence of 0.097. Thus, due to the relatively small number of cases for 

some types of abuse and our outcomes of interest, it is arguable that our 

logistic regression analyses may have had insufficient power to include all 

theoretically valid variables. In two cases, this was true to the extent that we 

were unable to test adjusted models.  Models were also run a second time 

with the inclusion of a variable for possible postpartum depression, a variable 

strongly related to prenatal distress. While postpartum depression was not 

significant in bivariate analyses, it is potentially theoretically relevant.  Due to 

the small number of cases, we present both models for consideration. Cases 

with missing data were not included in the analyses. We choose to focus our 

analysis here on the effects of psychological abuse and household 

dysfunction.  Models for other forms of abuse can be found in appendix A 

(tables 9-10). 

The first logistic regression model presented focuses on the effects of 

psychological abuse by age 8 with the outcomes of wheeze and allergy at 3 

years.  As can be seen in table 4, maternal psychological abuse was 

significantly associated with allergies in toddlerhood (OR: 3.36; 95% CI: 1.12-

10.10).  With the inclusion of a measure of postpartum depression in table 4a, 
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this variable is no longer significant (OR: 2.41; 95% CI: 0.63-9.30).  At the 

same time, we see that even the effects of child’s sex on allergic outcomes, 

which are relatively well established, are no longer visible in a model including 

postpartum depression.  
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Table 4. Maternal experience of psychological maltreatment and risk of wheeze and allergies 

in all children 

 

 

 

 

  
Wheeze at age 3 Years 

 
Allergies at age 3 years 

 
 
 
 
 
 

 
 

Crude OR 
 (95% CI) 

 
 

Adjusted OR 
 (95% CI)* 

 
 

Crude OR  
(95% CI) 

 

 
 

Adjusted OR  
(95% CI)* 

Psychological Abuse before 
age 8 
(reference: moderate or none) 

 

0.70  
(0.10-5.34) 

0.55 
 (0.07-4.46) 

3.75 
 (1.30-10.80) 

3.36  
(1.12-10.10) 

Prenatal Maternal Smoking 
(reference: light or none) 
 
 

1.54 
 (0.73-3.25) 

0.75  
(0.19-3.01) 

1.92 
 (1.00-3.66) 

1.45 
 (0.52-4.06) 

Postnatal Maternal Smoking 
(reference: light or none) 
 
 

1.92  
(0.86-4.26) 

2.31  
(0.54-9.78) 

1.67  
(0.79-3.55) 

1.24 
 (0.38-4.03) 

Preterm Birth 
(reference: term) 
 
 

2.45 
 (1.09-5.50) 

2.46  
(1.07-5.68) 

0.78  
(0.27-2.24) 

0.74 
 (0.25-2.16) 

Prenatal Maternal Vitamin 
Use 
(reference: none) 
 

0.30  
(0.10-0.92) 

0.23 
 (0.07-0.76) 

0.56 
 (0.16-1.97) 

0.58  
(0.16-2.19) 

Breastfeeding  
(reference: less than 8 weeks or none) 

1.02  
(0.52-2.02) 

1.41 
 (0.67-3.00) 

0.92 
 (0.50-1.67) 

1.24  
(0.64-2.42) 

Prenatal Maternal  
Distress                     
(reference: none)                     Moderate 
 

1.67 
(0.81-3.43) 

1.51 
(0.69-3.31) 

1.44 
(0.73-2.87) 

1.53 
(0.75-3.12) 

                                               Severe 2.41 
 (0.89-6.54) 

2.91 
 (1.01-8.35) 

3.36 
 (1.45-7.79) 

3.53  
(1.44-8.67) 

Sex of the baby 
(reference: girl) 

1.99  
(1.16-3.42) 

2.21 
 (1.24-3.94) 

1.66  
(1.03-2.68) 

1.77 
 (1.06-2.95) 

Adjusted for prenatal maternal smoking, postnatal smoking, prenatal distress and vitamin use, preterm birth, sex of child 

and duration exclusive breastfeeding.  
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Wheeze at age 3 Years 

 
Allergies at age 3 years 

 
 
 

 
 

 
 

Crude OR 
 (95% CI) 

 
 

Adjusted OR 
 (95% CI)* 

 
 

Crude OR  
(95% CI) 

 

 
 

Adjusted OR  
(95% CI)* 

Psychological Abuse before 
age 8 
(reference: moderate or none) 

 

0.70 
 (0.10-5.34) 

0.55 
 (0.07-4.46) 

3.75 
 (1.30-10.80) 

2.41  
(0.63-9.30) 

Prenatal Maternal Smoking 
(reference: light or none) 
 
 

1.54  
(0.73-3.25) 

0.75 
 (0.19-3.01) 

1.92 
 (1.00-3.66) 

1.67 
 (0.58-4.80) 

Postnatal Maternal Smoking 
(reference: light or none) 
 
 

1.92 
 (0.86-4.26) 

2.31  
(0.54-9.78) 

1.67  
(0.79-3.55) 

1.27 
 (0.38-4.25) 

Preterm Birth 
(reference: term) 
 
 

2.45  
(1.09-5.50) 

2.46  
(1.07-5.68) 

0.78 
 (0.27-2.24) 

0.67 
 (0.20-2.29) 

Prenatal Maternal Vitamin 
Use 
(reference: none) 
 
 

0.30 
 (0.10-0.92) 

0.23 
 (0.07-0.76) 

0.56 
 (0.16-1.97) 

0.56 
( 0.12-2.36) 

Breastfeeding  
(reference: less than 8 weeks or none) 
 

 

1.02  
(0.52-2.02) 

1.41  
(0.67-3.00) 

0.92 
 (0.50-1.67) 

1.16  
(0.57-2.36) 

Prenatal Maternal 
Distress  
(reference: none)                           
Moderate 

                                                   

1.67 
(0.81-3.43) 

1.51 
(0.69-3.31) 

1.44 
(0.73-2.87) 

1.88 
(0.91-3.91) 

Severe 2.41 
 (0.89-6.54) 

2.91  
(1.01-8.35) 

3.36 
 (1.45-7.79) 

3.76  
(1.32-10.74) 

Sex of the baby 
(reference: girl) 

1.99 
 (1.16-3.42) 

2.21 
 (1.24-3.94) 

1.66 
 (1.03-2.68) 

1.71 
 (0.97-3.00) 

Possible Postpartum 
Depression 
 (EPDS score) 
(reference: no depression) 

1.27 
 (0.48-3.36) 

- 1.05 
 (0.40-2.73) 

0.76 
 (0.28-2.13) 

Table 4a. Maternal experience of psychological maltreatment and risk of wheeze and allergies 

 in all children 

 

Adjusted for prenatal maternal smoking, postnatal smoking, prenatal distress and vitamin use, preterm birth, sex of 

child, duration exclusive breastfeeding and potential postpartum depression.  
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Table 5 and 5a test the hypothesis that a mother’s experience of 

household dysfunction before age 9 is related to their children’s wheeze and 

allergy outcomes. We were unable to adjust the model for any covariates in 

the case of allergies due to the small number reporting both allergies and 

household dysfunction. Household dysfunction significantly predicts wheeze 

in 3 year olds (OR: 4.01; 95% CI: 1.36-11.81). The effect size is lower, but still 

significant with the inclusion of postpartum depression (OR: 3.38; 95% CI: 

1.02-11.24). This comparative resilience may be explained by the fact that we 

had 25 cases of childhood household dysfunction but only 18 cases of 

psychological abuse (the lowest of all of our adversity measures). The effects 

of preterm birth and prenatal vitamin use also did not fare well in the presence 

of postpartum depression.  
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Wheeze at age 3 Years 

 
Allergies at age 3 years 

 
 
 
 
 
 

 
 

Crude OR 
 (95% CI) 

 
 

Adjusted OR 
 (95% CI)* 

 
 

Crude OR  
(95% CI) 

 

 
 

Adjusted OR  
(95% CI)* 

Household Dysfunction before 
age 8 
(reference: moderate or none) 

 

5.06 
 (2.03-12.65) 

4.01  
(1.36-11.81) 

0.37  
(0.05-2.80) 

0.37  
(0.05-2.80) 

Prenatal Maternal Smoking 
(reference: light or none) 
 
 

1.54  
(0.73-3.25) 

0.69  
(0.17-2.72) 

1.92 
 (1.00-3.66) 

- 

Postnatal Maternal Smoking 
(reference: light or none) 
 
 

1.92  
(0.86-4.26) 

2.55  
(0.60-10.78) 

1.67 
 (0.79-3.55) 

- 

Preterm Birth 
(reference: term) 
 
 

2.45 
 (1.09-5.50) 

2.64 
 (1.14-6.12) 

0.78  
(0.27-2.24) 

- 

Prenatal Maternal 
Vitamin Use 
(reference: none) 
 

0.30 
 (0.10-0.92) 

0.24 
 (0.07-0.80) 

0.56  
(0.16-1.97) 

- 

Breastfeeding  
(reference: less than 8 weeks or none) 

1.02 
 (0.52-2.02) 

1.45  
(0.69-3.08) 

0.92 
 (0.50-1.67) 

- 

Prenatal Maternal   
Distress                    
(reference: none)                         Moderate 
 

1.67 
(0.81-3.43) 

1.46 
(0.67-3.22) 

1.44 
(0.73-2.87) 

- 

                                                              Severe 2.41 
 (0.89-6.54) 

2.51  
(0.87-7.23) 

3.36 
 (1.45-7.79) 

- 

Sex of the baby 
(reference: girl) 

1.99  
(1.16-3.42) 

2.20  
(1.23-3.94) 

1.66 
 (1.03-2.68) 

- 

Table 5. Maternal experience of household dysfunction and risk of wheeze and allergies in all children 

 

Adjusted for prenatal maternal smoking, postnatal smoking, prenatal distress and vitamin use, preterm birth, sex of child and 

duration exclusive breastfeeding.  
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Wheeze at age 3 Years 

 
Allergies at age 3 years 

 
 
 

 
 

 
 

Crude OR 
 (95% CI) 

 
 

Adjusted OR 
 (95% CI)* 

 
 

Crude OR  
(95% CI) 

 

 
 

Adjusted OR  
(95% CI)* 

Household Dysfunction 
before age 8 
(reference: moderate or none) 

 

5.06  
(2.03-12.65) 

3.38 
 (1.02-11.24) 

0.37 
 (0.05-2.80) 

0.37  
(0.05-2.80) 

Prenatal Maternal Smoking 
(reference: light or none) 
 
 

1.54 
 (0.73-3.25) 

0.73 
 (0.18-2.90) 

1.92  
(1.00-3.66) 

- 

Postnatal Maternal Smoking 
(reference: light or none) 
 
 

1.92  
(0.86-4.26) 

2.61  
(0.61-11.24) 

1.67  
(0.79-3.55) 

- 

Preterm Birth 
(reference: term) 
 
 

2.45  
(1.09-5.50) 

1.95 
 (0.75-5.06) 

0.78  
(0.27-2.24) 

- 

Prenatal Maternal Vitamin 
Use 
(reference: none) 
 
 

0.30  
(0.10-0.92) 

0.49 
 (0.10-2.38) 

0.56  
(0.16-1.97) 

- 

Breastfeeding  
(reference: less than 8 weeks or none) 

 

1.02  
(0.52-2.02) 

1.12 
 (0.52-2.39) 

0.92 
 (0.50-1.67) 

- 

Prenatal Maternal  
Distress                  
(reference: none)                       Moderate 
 

1.67 
(0.81-3.43) 

1.59 
(0.71-3.55) 

1.44 
(0.73-2.87) 

- 

                                                Severe 2.41 
 (0.89-6.54) 

1.65  
(0.44-6.22) 

3.36 
 (1.45-7.79) 

- 

Sex of the baby 
(reference: girl) 

1.99  
(1.16-3.42) 

2.96  
(1.54-5.66) 

1.66 
 (1.03-2.68) 

- 

Possible Postpartum 
Depression 
 (EPDS score) 
(reference: no depression) 

1.27  
(0.48-3.36) 

0.86 
 (0.31-2.43) 

1.05 
 (0.40-2.73) 

- 

Table 5a. Maternal experience of household dysfunction and risk of wheeze and allergies in all children 

Adjusted for prenatal maternal smoking, postnatal smoking, prenatal distress and vitamin use, preterm birth, sex of child duration 

exclusive breastfeeding and potential postpartum depression. 
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Finally, we’d like to present our sex specific findings. Given sex 

interactions of a moderate strength with the variables of separation or divorce 

with wheeze (p=0.12) and sexual abuse with allergies (p=0.14), we decided to 

proceed with a sex centered analysis. Separation or divorce presents a 

borderline significant association with wheeze in daughters at age 3; a p-

value of 0.059 in the adjusted model with all covariates but PPD, and a p-

value of 0.052 in the adjusted model with the addition of PPD. These models 

can be found in table 6 and 6a respectively. The sons of mothers who were 

sexually abused had an increased risk of allergies in toddlerhood. This was 

seen both in a model containing all co-variates except PPD (OR: 2.83 95%CI: 

1.03-7.72) and in a model containing PPD (OR: 3.26 95% CI: 1.16-9.18). 

These models can be found in table 7 and 7a. Postpartum depression had no 

observable relationship with allergies in girls and so we were unable to adjust 

for it in the larger model. However, like in the case of separation or divorce, 

there is arguably a small improvement seen in the sexual abuse variable 

when postpartum depression is added to the model, with a shift from a p-

value of 0.043, down to 0.025.  
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Girls at age 3 Years 

 
Boys at age 3 years 

 
 
 
 
 
 

 
 

Crude OR 
 (95% CI) 

 
 

Adjusted OR 
 (95% CI)* 

 
 

Crude OR  
(95% CI) 

 

 
 

Adjusted OR  
(95% CI)* 

Separation or Divorce  
before age 5 
(reference: none) 
 
 

3.13 
 (0.98-9.95) 

3.23 
 (0.96-10.94) 

0.83 
 (0.24-2.85) 

0.77  
(0.21-2.81) 

Prenatal Maternal Smoking 
(reference: light or none) 
 
 

0.40  
(0.05-3.08) 

0.18 
 (0.02-1.99) 

2.41  
(1.02-5.69) 

1.07 
 (0.26-4.37) 

Postnatal Maternal Smoking 
 (reference: light or none) 
 
 

0.53 
 (0.07-4.08) 

0.70 
 (0.07-7.45) 

3.38 
 (1.32-8.57) 

5.00 
 (0.91-27.49) 

Preterm Birth 
(reference: term) 
 
 

3.04 
 (0.82-11.25) 

3.59  
(0.94-13.73) 

2.04  
(0.73-5.73) 

1.89  
(0.64-5.53) 

Prenatal Maternal 
Vitamin Use 
(reference: none) 
 
 

0.14 
 (0.04-0.58) 

0.21 
 (0.04-1.09) 

0.68 
 (0.08-5.80) 

0.69  
(0.08-5.98) 

Breastfeeding  
(reference: less than 8 weeks or none) 
 

2.06 
 (0.47-9.09) 

2.87 
 (0.61-13.55) 

0.81 
 (0.37-1.80) 

1.01  
(0.43-2.39) 

Prenatal Maternal 
Distress                 
(reference: none)                     Moderate 
                                   

1.44 
(0.40-5.13) 

1.68 
(0.45-6.33) 

1.79 
(0.74-4.36) 

1.40 
(0.53-3.72) 

Severe      
4.41  

(1.15-16.90) 
4.62 

 (1.15-18.51) 
1.39 

 (0.30-6.41) 
1.62  

(0.33-7.98) 

Adjusted for prenatal maternal smoking, postnatal smoking, prenatal distress and vitamin use, preterm birth and duration 

exclusive breastfeeding.  

 

Table 6.  Sex specific risk of preschool wheeze in relation to maternal childhood experience of 

separation or divorce 
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Girls at age 3 Years 

 
Boys at age 3 years 

 
 
 
 
 
 

 
 

Crude OR 
 (95% CI) 

 
 

Adjusted OR 
 (95% CI)* 

 
 

Crude OR  
(95% CI) 

 

 
 

Adjusted OR  
(95% CI)* 

Separation or Divorce  
before age 5 
(reference: none) 
 

3.13 
 (0.98-9.95) 

3.89  
(0.99-15.31) 

0.83  
(0.24-2.85) 

0.79 
 (0.21-2.91) 

Prenatal Maternal Smoking 
 
 (reference: light or none) 
 

0.40 
 (0.05-3.08) 

0.29 
 (0.03-3.17) 

2.41 
 (1.02-5.69) 

0.91 
 (0.22-3.82) 

Postnatal Maternal Smoking 
 
 (reference: light or none) 
 

0.53 
 (0.07-4.08) 

1.05 
 (0.10-10.76) 

3.38 
 (1.32-8.57) 

4.17 
 (0.76-22.95) 

Preterm Birth 
(reference: term) 
 

3.04 
 (0.82-11.25) 

3.27  
(0.66-16.09) 

2.04 
 (0.73-5.73) 

1.34 
 (0.41-4.41) 

Prenatal Maternal 
Vitamin Use 
(reference: none) 
 
 

0.14 
 (0.04-0.58) 

0.25 
 (0.03-2.29) 

0.68 
 (0.08-5.80) 

0.81 
 (0.10-7.29) 

Breastfeeding  
(reference: less than 8 weeks or none) 
 

2.06 
 (0.47-9.09) 

1.67 
 (0.35-7.89) 

0.81 
 (0.37-1.80) 

0.90  
(0.38-2.12) 

Prenatal Maternal  
Distress                     
(reference: none)                       Moderate 
                                   

1.44  
(0.40-5.13) 

2.46 
 (0.64-9.50) 

1.79 
 (0.74-4.36) 

1.32  
(0.49-3.53) 

Severe      
4.41  

(1.15-16.90) 
2.17 

 (0.25-18.77) 
1.39 

 (0.30-6.41) 
1.51  

(0.29-7.77) 

Possible Postpartum 
Depression (EPDS score) 
(reference: no depression) 

4.68  
(1.20-18.28) 

4.68 
 (1.15-19.04) 

0.48 
 (0.11-2.10) 

0.38  
(0.08-1.75) 

Table 6a.  Sex specific risk of preschool wheeze in relation to maternal childhood experience of 

separation or divorce 

Adjusted for prenatal maternal smoking, postnatal smoking, prenatal distress and vitamin use, preterm birth, duration 

exclusive breastfeeding and possible postpartum depression. 
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Table 7.  Sex specific risk of preschool allergy in relation to maternal childhood sexual abuse. 

 

 

 

 

 

 

 

  
Girls at age 3 Years 

 
Boys at age 3 years 

 
 
 
 
 
 

 
 

Crude OR 
 (95% CI) 

 
 

Adjusted OR 
 (95% CI)* 

 
 

Crude OR  
(95% CI) 

 

 
 

Adjusted OR  
(95% CI)* 

Sexual Abuse before age 8 
 (reference: none) 
 
 

0.63 
 (0.08-4.84) 

0.54 
 (0.07-4.26) 

2.99  
(1.18-7.55) 

2.83 
 (1.03-7.72) 

Prenatal Maternal Smoking 
 
 (reference: light or none) 
 
 

1.84 
 (0.66-5.10) 

1.32 
 (0.35-5.03) 

1.96 
 (0.84-4.56) 

1.45 
 (0.45-4.71) 

Postnatal Maternal Smoking 
 
 (reference: light or none) 
 
 

1.35 
 (0.47-3.85) 

0.82  
(0.17-3.81) 

2.43 
 (0.98-6.01) 

1.67 
 (0.42-6.64) 

Preterm Birth 
(reference: term) 
 
 

1.18 
 (0.26-5.31) 

1.29 
 (0.28-5.94) 

0.55 
 (0.13-2.39) 

0.52 
 (0.11-2.33) 

Prenatal Maternal 
Vitamin Use 
(reference: none) 
 
 

0.39 
 (0.08-1.87) 

0.44 
 (0.09-2.21) 

0.81 
 (0.10-6.87) 

0.83 
 (0.09-7.42) 

Breastfeeding  
(reference: less than 8 weeks or none) 
 
 

0.84 
 (0.33-2.15) 

1.06 
 (0.39-2.86) 

1.01 
 (0.46-2.21) 

1.36  
(0.59-3.17) 

Prenatal Maternal  
Distress                     
(reference: none)                      Moderate 
                                    

2.20 
 (0.84-5.76) 

2.39 
 (0.89-6.43) 

0.99 
 (0.37-2.68) 

0.96 
 (0.34-2.68) 

Severe      
3.15 

 (0.84-11.77) 
2.87  

(0.74-11.09) 
3.61  

(1.19-10.99) 
3.63 

 (1.08-12.22) 

Adjusted for prenatal maternal smoking, postnatal smoking, prenatal distress and vitamin use, preterm birth and duration 

exclusive breastfeeding.  
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Table 7a.  Sex specific risk of preschool allergy in relation to maternal childhood sexual abuse 

 

 

 

 

  
Girls at age 3 Years 

 
Boys at age 3 years 

 
 
 
 
 
 

 
 

Crude OR 
 (95% CI) 

 
 

Adjusted OR 
 (95% CI)* 

 
 

Crude OR  
(95% CI) 

 

 
 

Adjusted OR  
(95% CI)* 

Sexual Abuse before age 8 
 (reference: none) 
 
 

0.63 
 (0.08-4.84) 

0.54 
 (0.07-4.26) 

2.99  
(1.18-7.55) 

3.26 
 (1.16-9.18) 

Prenatal Maternal Smoking 
 
 (reference: light or none) 
 

1.84 
 (0.66-5.10) 

1.32 
 (0.35-5.03) 

1.96 
 (0.84-4.56) 

1.82 
 (0.55-6.02) 

Postnatal Maternal Smoking 
 
 (reference: light or none) 
 

1.35 
 (0.47-3.85) 

0.82 
 (0.17-3.81) 

2.43 
 (0.98-6.01) 

2.23 
 (0.54-9.20) 

Preterm Birth 
(reference: term) 
 

1.18 
 (0.26-5.31) 

1.29  
(0.28-5.94) 

0.55 
 (0.13-2.39) 

0.65 
 (0.14-3.04) 

Prenatal Maternal 
Vitamin Use 
(reference: none) 
 
 

0.39 
 (0.08-1.87) 

0.44 
 (0.09-2.21) 

0.81 
 (0.10-6.87) 

0.73  
(0.08-6.51) 

Breastfeeding  
(reference: less than 8 weeks or none) 
 
 

0.84 
 (0.33-2.15) 

1.06 
 (0.39-2.86) 

1.01 
 (0.46-2.21) 

1.17  
(0.47-2.89) 

Prenatal Maternal 
Distress                      
(reference: none)                     Moderate 

  

2.20  
(0.84-5.76) 

2.39 
 (0.89-6.43) 

0.99 
 (0.37-2.68) 

1.18 
 (0.41-3.37) 

Severe      
3.15 

 (0.84-11.77) 
2.87 

 (0.74-11.09) 
3.61  

(1.19-10.99) 
5.62  

(1.50-20.97) 

Possible Postpartum 
Depression (EPDS score) 
(reference: no depression) 

- - 
1.53 

 (0.55-4.26) 
1.17  

(0.38-3.57) 

Adjusted for prenatal maternal smoking, postnatal smoking, prenatal distress and vitamin use, preterm birth, duration 

exclusive breastfeeding and possible postpartum depression. 
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Finally, given the literature linking the experience of two or more types 

of adversity in childhood with worse adult health outcomes, we wished to 

examine whether this measure of severity was relevant to the next generation 

as well. That is, theoretically speaking, if experiencing more than one type of 

abuse is a measure of severity associated with an increased likelihood of 

having an abnormal stress reaction (as made evident by the increased risk of 

adult related illnesses), the likelihood of transmission could theoretically 

increase as well. In all children, there was increased likelihood of wheeze in a 

model containing all covariates but PPD (OR: 3.18; 95% CI: 1.24-8.19). In a 

model containing PPD, this becomes borderline (OR: 2.71; 95% CI:  0.94-

2.43, p-value= 0.06).   These models can be seen in their entirety in table 8 

and 8a. There was a significant sex interaction with the experience of 2 or 

more abuse experiences and wheeze outcomes (p=0.04). Thus, once again, 

we proceeded with a sex centered analysis.  We found that maternal 

experience of more than two or more types of adversity increased the 

likelihood of daughters having a wheeze disorder in both a model containing 

all covariates but PPD (OR: 10.06; 95% CI: 2.77-36.52) and in a model 

including PPD (OR: 8.068; 95% CI: 1.82-35.80) . These models can be seen 

in appendix A tables 11 and 11 a. Figure 3 in appendix A provides a general 

overview of the findings for all types of adversity with the outcomes of wheeze 

and allergy. 
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Table 8. Maternal experience of multiple forms of childhood adversity and risk of wheeze and 

allergies in children 

 

  
Wheeze at age 3 Years 

 
Allergies at age 3 years 

 
 
 
 
 
 

 
 

Crude OR 
 (95% CI) 

 
 

Adjusted OR 
 (95% CI)* 

 
 

Crude OR  
(95% CI) 

 

 
 

Adjusted OR  
(95% CI)* 

2 or More Early Life 
Adversity 
Experiences 
(reference: one or none) 

 

4.26 
 (1.83-9.90) 

3.18  
(1.24-8.19) 

1.70  
(0.64-4.54) 

1.10 
 (0.38-3.21) 

Prenatal Maternal Smoking 
(reference: light or none) 
 
 

1.54 
 (0.73-3.25) 

0.62 
 (0.16-2.44) 

1.92 
 (1.00-3.66) 

1.60 
 (0.57-4.48) 

Postnatal Maternal 
Smoking 
(reference: light or none) 
 
 

1.92  
(0.86-4.26) 

2.77 
 (0.67-11.51) 

1.67  
(0.79-3.55) 

1.10  
(0.34-3.58) 

Preterm Birth 
(reference: term) 
 
 

2.45 
 (1.09-5.50) 

2.29  
(0.98-5.36) 

0.78 
 (0.27-2.24) 

0.75 
 (0.26-2.19) 

Prenatal Maternal 
Vitamin Use 
(reference: none) 

0.30 
 (0.10-0.92) 

0.32 
 (0.09-1.10) 

0.56 
 (0.16-1.97) 

0.56 
 (0.15-2.07) 

Breastfeeding  
(reference: less than 8 weeks or none) 

1.02 
 (0.52-2.02) 

1.35 
 (0.64-2.86) 

0.92  
(0.50-1.67) 

1.24 
 (0.64-2.39) 

Prenatal Maternal  
Distress                  
 (reference: none)                 Moderate 
 

1.67 
(0.81-3.43) 

1.34 
(0.60-2.99) 

1.44 
(0.73-2.87) 

1.54 
(0.76-3.13) 

                                               Severe 2.41 
 (0.89-6.54) 

2.20  
(0.74-6.52) 

3.36  
(1.45-7.79) 

3.25  
(1.32-7.98) 

Sex of the baby 
(reference: girl) 

1.99  
(1.16-3.42) 

2.16  
(1.21-3.85) 

1.66  
(1.03-2.68) 

1.71 
 (1.04-2.83) 

Adjusted for prenatal maternal smoking, postnatal smoking, prenatal distress and vitamin use, preterm birth and 

duration exclusive breastfeeding.  
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Table 8a. Maternal experience of multiple forms of childhood adversity and risk of wheeze and 

allergies in children 

 

  
Wheeze at age 3 Years 

 
Allergies at age 3 years 

 
 
 

 
 

 
 

Crude OR 
 (95% CI) 

 
 

Adjusted OR 
 (95% CI)* 

 
 

Crude OR  
(95% CI) 

 

 
 

Adjusted OR  
(95% CI)* 

2 or More Early Life 
Adversity 
Experiences 
(reference: one or none) 
 

4.26  
(1.83-9.90) 

2.71  
(0.94-7.80) 

1.70  
(0.64-4.54) 

1.00 
 (0.31-3.29) 

Prenatal Maternal Smoking 
(reference: light or none) 
 
 

1.54  
(0.73-3.25) 

0.63 
 (0.16-2.56) 

1.92  
(1.00-3.66) 

1.85  
(0.65-5.28) 

Postnatal Maternal Smoking 
(reference: light or none) 
 
 

1.92  
(0.86-4.26) 

2.82 
 (0.66-12.11) 

1.67  
(0.79-3.55) 

1.14 
 (0.34-3.79) 

Preterm Birth 
(reference: term) 
 
 

2.45  
(1.09-5.50) 

1.70  
(0.65-4.47) 

0.78  
(0.27-2.24) 

0.68  
(0.20-2.32) 

Prenatal Maternal Vitamin 
Use 
(reference: none) 
 

0.30  
(0.10-0.92) 

0.61  
(0.12-3.10) 

0.56  
(0.16-1.97) 

0.60 
 (0.13-2.83) 

Breastfeeding  
(reference: less than 8 weeks or none) 

 

1.02  
(0.52-2.02) 

1.04  
(0.49-2.21) 

0.92 
 (0.50-1.67) 

1.14 
 (0.57-2.31) 

Prenatal Maternal  
Distress                   
(reference: none)                       Moderate 
 

1.67 
(0.81-3.43) 

1.51 
(0.67-3.40) 

1.44 
(0.73-2.87) 

1.91 
(0.92-3.96) 

                                                 Severe 2.41  
(0.89-6.54) 

1.49 
 (0.39-5.77) 

3.36  
(1.45-7.79) 

3.31  
(1.16-9.40) 

Sex of the baby 
(reference: girl) 

1.99  
(1.16-3.42) 

2.97  
(1.55-5.69) 

1.66 
 (1.03-2.68) 

1.63 
 (0.94-2.83) 

Possible Postpartum 
Depression 
(EPDS score) 
(reference: no depression) 

1.27  
(0.48-3.36) 

0.85  
(0.30-2.43) 

1.05  
(0.40-2.73) 

0.78 
 (0.28-2.17) 

Adjusted for prenatal maternal smoking, postnatal smoking, prenatal distress and vitamin use, preterm birth, duration exclusive 

breastfeeding and possible postpartum depression. 
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Discussion 

The purpose of this research was to explore relationships between 

different types of maternal childhood adversity and wheeze and allergic 

outcomes in the next generation. The independent variables included 6 

different forms of childhood adversity, which were as follows: sexual abuse, 

physical abuse, neglect, psychological abuse, household dysfunction and 

separation or divorce. Because of developmental implications, we limited our 

variables to those events experienced by mothers before age 8. All were 

considered as risk factors for the outcomes of wheeze and allergy at age 3. 

The primary goal here was to examine the relationship between each 

kind of adversity with our dependent variables. We also hoped to examine 

whether the experience of more than one type of abuse by mothers was 

related with increased risk for poor health in children, as it has been for the 

victims of child abuse themselves.  

It was hypothesized that abuse of a non-physical nature would have 

particularly strong results.  It was felt that while psychological stress has 

taken a back seat to other, more visible forms of maltreatment in the 

literature, psychological abuse has been associated with worse 

psychopathological outcomes in adults, which are a good indicator of an 

abnormal stress reaction.  Variables like household dysfunction and 

psychological abuse were thus expected to explain a significant portion of the 
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variance of both wheeze and allergy in toddlers, even after controlling for 

maternal distress during pregnancy.   

Overview of Results 

The sample for this study was composed of 791 mothers and their 

children. The prevalence rates of the abuse experienced before age 18 by 

this sample were consistent with those reported in other community samples.  

Women with a history of severe childhood psychological abuse  were 

more than 3 times more likely to report their toddler had  allergies ( adjusted 

OR: 3.36; 95% CI: 1.12-10.10). Similarly, maternal experience of household 

dysfunction increased a child’s risk of wheeze 4 fold (adjusted OR: 4.01 95% 

CI: 1.36-11.81).  

These results support the hypothesis that maternal childhood adversity 

is associated with both wheeze and allergy in the next generation. Moreover, 

despite small numbers of women reporting certain types of maltreatment, we 

were still able to test these distinct forms of abuse in our models.  The 4 types 

of adversity that had significant or borderline significant associations with 

allergies or wheeze were psychological abuse, household dysfunction, 

separation or divorce, and sexual abuse. The first three are of a nonphysical 

nature and considered to be primarily psychologically stressing, while the 

latter, sexual abuse, is also known to be very closely tied with psychological 

abuse. Our results emphasize the importance of examining specific types of 

maltreatment rather than trauma in general, and that psychological stress 

during childhood may be particularly important in explaining abnormal stress 
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transmission between generations.  Clinically, it highlights the importance of 

identifying early life trauma in the medical histories of pregnant women, 

especially in those already identified as at a risk for pre or postnatal 

depression or anxiety.  

Since the intergenerational premise of our study is quite novel it 

comes as no surprise that only a handful of articles have been published 

translating this concept. For the purpose of comparisons, we are quite 

fortunate that 2 of these articles, coming from Sternthal et al.’s research 

group, focus on predictors of atopic disease (cord blood IgE) and wheeze 

outcomes (125;185).  

The first study looked at early life and chronic interpersonal trauma, as 

well as maternal childhood SES, as the independent variables of interest. The 

initial association found between early life trauma and cord blood IgE levels 

did not hold up to adjustment (185). They did however demonstrate 

consistent findings for the effects of chronic interpersonal trauma and 

childhood SES (185).  It seems possible that the second article on this cohort 

may have been informed by the previous study, as it focuses only on the 

effects of chronic trauma and childhood SES. Both demonstrated 

independent associations on wheeze outcomes, in addition to the previously 

stated effects on cord blood IgE levels. It is not clear from the article whether 

they assessed the relationship between early life trauma and wheeze 

outcomes. Should they have left out early trauma from their structural 

equation models based on their failure to find an adjusted association with 

IgE levels, this could have been unfortunate, given that the predictive 



68 
 

capacity of cord blood IgE is quite low (186).  Arguably, using actual wheeze 

outcomes, as we do in our study, would have been much more ideal.   

Nonetheless, their finding that childhood SES was independently 

predictive of wheeze is in line with our findings. It shows that psychosocial 

stressors in early life might program psychobiosocial changes which 

consequently affect the health of the next generation.  At odds is their failure 

to find an effect of early life interpersonal trauma with cord blood IgE.  As 

mentioned earlier, it may be that due to the lack of association with cord blood 

IgE levels, the authors felt it inappropriate to include early life trauma in their 

second study which looked at actual wheeze outcomes using structural 

equation models. It is also important to note that Sternthal et al. used the 

revised conflicts scale to establish their measure of early and lifetime 

adversity in both studies. The revised conflict tactics scale (R-CTS) short form 

tends to focus on physical abuse and specific forms of behavioural abuse 

only. For instance, the R-CTS does collect on psychological aggression 

between romantic partners, but fails to collect on most aspects of 

psychological abuse and has no equivalent questions appropriate for children. 

As highlighted in our literature review, psychological abuse in childhood, 

though not often studied, appears to have some of the strongest effects on 

adult health outcomes. Given that their variable of childhood adversity did not 

really capture psychological abuse, it may explain why it did not predict cord 

blood IgE outcomes in their earlier study, while chronic adversity and low SES 

did.  
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Nonetheless, we know that adverse childhood experiences are known 

to fuel chronic trauma. Since these early experiences are the historical 

precursors to chronic interpersonal trauma, it may be that our findings are in 

fact not due to events from any specific period of development. However, it is 

of note that Sternthal et al. used both childhood and teenage years to define 

their early life trauma category.  One might argue that, temporally speaking, 

this is not a measure of ‘early’ adversity. Based on the literature describing 

sensitive periods of development in early childhood, we chose to look at the 

subset of women reporting adverse experiences by age 8. By this same 

reasoning, it seems likely that their inclusion of teenage experiences within 

this category may have diluted the effects of early childhood life events. This 

may be why we were able to find significant associations between early life 

trauma and wheeze, while they were not.  

Admittedly, though, they really did not test early adversity’s effects on 

wheeze. Barring issues with age, there is in fact a second reason why one 

could argue they did not truly test early life adversity in their newer study. This 

time around, their measure of early adversity was further categorized into a 

measure of one period of adversity versus none or chronic. One period meant 

that the experience occurred either in the childhood /teenage years or during 

adulthood/pregnancy. This meant that ‘early’ further lost its temporal 

meaning, replacing it instead with a measure of chronicity. It is thus arguable 

that the study which focused on actual wheezing outcomes did not in fact test 

the relationship between early adversity and wheeze.  
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 As mentioned, their measure for chronic adversity included women 

who experienced their measure of early trauma and who were distressed 

during pregnancy and/or reported adult trauma. While we did not adjust for 

adult traumas, we did adjust for the effects of distress during pregnancy. 

Thus, we were able to capture and adjust for part of their chronic measure—

arguably the most important part, as distress during pregnancy is the 

measure within the literature most related to children’s wheeze and allergy 

outcomes. For these reasons, it seems plausible that the effects of early life 

trauma on wheeze and allergic outcomes may be demonstrable independent 

of chronic trauma. 

Interpretation of Results: Childhood Adversity 

Psychological Abuse 

Childhood adversity has been linked to both abnormal HPA axis 

reactions and psychopathology in adulthood. Indeed, the psychobiological 

changes created by maltreatment in childhood are themselves highly related 

to psychopathology. Of all the adverse childhood experiences, the connection 

to stress dysregulation is arguably most observable in psychological abuse: it 

is a better predictor of mental illness than other forms and has been found in 

some studies to be the only childhood adverse experience that predicts 

abnormal cortisol responses in adults (30). The fact that psychological abuse 

is followed by more severe adult mental health and debatably more 

measurable HPA axis abnormality suggests that an abnormal stress reaction 

should be common in women with emotional neglect and abuse histories. 
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Studies looking at the HPA axis reactions of women who experienced 

childhood emotional abuse confirm this, even when taking into account 

current symptoms of psychopathology. The presence of this reaction is 

obviously necessary for transmission to the next generation.  For these 

reasons, we expected severe psychological abuse to have a particularly 

strong association with our dependent outcomes.   

In line with this expectation, an association was found between 

psychological abuse and allergies in toddlers, supporting our hypothesis.  In 

fact the children of women who were psychologically abused were more than 

3 times more likely to experience allergies in our initial model.  The addition of 

postpartum depression to our model did remove this effect, but there are a 

few reasons why this may have happened. To start with, of all our adversity 

categories, our variable of severe psychological abuse had the fewest 

number of positive respondents (n=18). So it is quite possible that the model 

was insufficiently powered for the inclusion of postpartum depression. Indeed, 

even the effects of sex on allergic outcomes and those of severe prenatal 

distress and preterm birth on wheeze were not sustained in the presence of 

postpartum depression. Secondly, postpartum depression did not appear to 

be a good fit within our model, having no pattern of association with either of 

our outcomes. Moreover, as mentioned earlier, postnatal distress extending 

only into the postpartum period or on a short term basis has yet to be linked 

with wheeze or allergy. For those reasons it may not be an appropriate 

covariate for our regressions at age 3. Regardless, our early model containing 

prenatal distress and other relevant covariates is still significant support for 
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our hypothesis that emotional neglect and abuse in childhood is associated 

with next generation health outcomes. 

Household Dysfunction 

We anticipated that household dysfunction would have effects similar 

to psychological abuse since parental addiction and interpersonal violence 

are known to produce severe psychological distress in children. Household 

dysfunction has even been called a form of psychological abuse by many 

leading experts. In line with this reasoning, we saw a strong association 

between our variable of maternal household dysfunction and wheeze in 

toddlers.  This was true of both the models containing postpartum depression 

and those without.  

We recognize that family violence and substance abuse usually 

coexist with other adverse experiences, including poverty. In fact, Rodriguez 

et al. found an increased risk of domestic violence exists in the unemployed 

only when substance abuse is accounted for (187). This suggests that some 

of the effects of low SES might be quite intimately tied with our very own 

measure of household dysfunction (substance abuse and violent arguments). 

For those reasons, it might be hard to determine the individual effects of each 

member of this trio.   

Remember, however, that Sternthal et al. found that low maternal 

childhood socioeconomic status (SES), regardless of current SES was 

associated with increased cord blood IgE levels and repeated wheeze in 

children (125).  Also remember that this effect was independent of maternal 
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early life or cumulative lifetime adversity; the latter of which had its own 

independent effects on wheeze. Finally, low maternal childhood SES was not 

associated with maternal experience of early or lifetime interpersonal trauma.  

Indeed, childhood adversity, including interpersonal violence and substance 

abuse occurs in families at all socioeconomic levels so this independence 

should not be entirely surprising. It suggests that childhood adversity can be 

measured separately from low childhood SES. Regardless, it would have 

been preferable to have a measure of maternal childhood SES to include in 

our models.  

Research also shows that within groups of abused children, a low 

socioeconomic background confers some additional risk for depression in 

adulthood above and beyond that generated by a history of adversity 

(188;189).  This is further support that adversity and socioeconomic status 

might produce independent and compounding effects on the developing 

brain. Indeed, there are multiple studies reporting that the effects of early 

interpersonal violence and low SES on depression and other adult psychiatric 

disorders are independent and additive (180;190;191). If this is truly the case, 

this supports our decision to use household dysfunction as its own variable. 

Indeed in studies looking at the effects of interpersonal violence and 

socioeconomic status, it is interpersonal violence that produces the brunt of 

the likelihood for adults to experience depression, anxiety and high level 

stress (189;192).  Taken together, all of this suggests that while household 

dysfunction and socioeconomic status may occur together in a minority of 

people, each experience has the potential to independently contribute to 
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regulatory system abnormalities. In our study, it seems those abnormalities 

created by household dysfunction in early life have the capacity to be 

transferred to the next generation.  

Sexual Abuse 

As mentioned before, child sexual abuse and its adverse outcomes 

are without a doubt the best studied of all childhood adverse experiences. It is 

no surprise then, that sexual abuse has extremely well documented 

associations with a myriad of health issues. Additionally, childhood sexual 

abuse is known to be associated with significant psychological distress and 

psychopathology; this is true both when the abuse takes place, and later, in 

adulthood (193;194). Finally, childhood sexual abuse has been linked to 

mothers’ pre and postnatal cortisol reactions, as well as their infants own 

abnormal stress reactions. So, in the case of our intergenerational 

transmission hypothesis, sexual abuse is arguably the most well investigated 

of all adverse experiences.  Accordingly, we found that the sons of women 

who were sexually abused by age 8 were at an increased risk for allergies. 

While the role of sex in the pathogenesis of allergy is not well 

understood, a recent systematic review found a sex disparity in food allergy 

that mirrors that found in wheeze: boys experience rates of allergy at nearly 2 

times the rate of girls in childhood, with the pattern reversing in adulthood 

(195). This might partially explain our finding that sons whose mothers were 

sexually abused before age 8 were at an increased risk for allergies. 

Indeed, the finding that boys experience allergies at nearly twice the 

rate of girls fits within the well-established relationship between male sex and 
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worse pregnancy outcomes.  Stark et al. hypothesized that antenatal 

glucocorticoid exposure should play a significant role in altering the placental 

pro-oxidant-anti-oxidant balance. They further reasoned that the effects of 

such an exposure might occur in a sex-specific manner because of the long 

recorded history of poor pregnancy outcomes for boys. And indeed, they did 

find that fetal sex was associated with a disturbance in the delicate balance, 

with male children being more affected. So, if glucocorticoid exposure affects 

the sexes differently, this might feasibly translates into an increased risk for 

translation of a mother’s abnormal HPA axis functioning for boys. Our results 

for the effects of sexual abuse support this possibility.   

Parental separation or divorce 

Family disruption in early childhood has been associated with adult 

depression (180). It has been suggested that the developmental pathway is 

likely the same as that relating other childhood adverse experiences with poor 

adult mental and physical health outcomes. For our study, this means family 

separation is a probable marker of developmental disturbances in the HPA 

axis due to stress.  In line with this premise, we found that the female children 

of women from disrupted homes (parents that separated or divorced before 

their fifth birthday) were at an increased risk for wheeze.  Our models were 

borderline significant at a 95% confidence level, with p-values ranging 

between 0.052 and 0.06 in relevant models.  

Once again, we need to address an association between our adverse 

variable of interest, family separation in childhood and socioeconomic status. 
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This has much to do with the number of single income female headed 

households which arise from family breakup, as well as the economic 

stresses which often precipitate marital strain and dissolution (180;196). 

Gilman et al. found that both low SES and parental separation independently 

predicted adult depression, but the effect of parental separation was 

intensified by parental conflict.  This again supports the notion that our 

adverse experience variables should have effects independent of low 

childhood SES. 

The susceptibility of girls seen in this model does not immediately fit 

within our current general knowledge of early childhood diseases, in which 

boys typically have poorer health outcomes than girls. There is, however, a 

growing body of evidence that suggests that female fetuses are especially 

susceptible to maternal asthma in pregnancy. Specifically, the placental 

vascular structure and function appears to be particularly effected in girls. 

Given the placenta’s role in regulating fetal exposure to cortisol, one can 

understand how dysfunction of the placenta might lead to increased cortisol 

exposure in utero. Human and animal models have also highlighted female 

susceptibility to increased cortisol exposure and the resultant increase in 

female children’s risk for metabolic diseases. Since we did not account for a 

mother’s asthma or allergy status, it seems possible that an interaction 

between a mother’s disease status during pregnancy and her experience of 

separation and divorce may have played a central role in these results.  Given 

that childhood adversity is itself associated with asthma and allergy, it seems 

important to recognize that the incidence of maternal asthma and allergies 
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might be particularly high in our subjects of interest. Unfortunately, the CPC 

did not collect on maternal asthma and allergies and so we were unable to 

adjust for them.  

Physical Abuse 

Our measure of physical abuse had no apparent relationship with our 

variables of wheeze or allergy. It may be that our measure was too general, 

unable to capture the wide range of severity experienced by persons who 

believe they’ve were physically abused as children. It may also be that a 

significant portion of physical abuse experiences lack a chronic, 

psychologically stressing feature, which we hypothesize is the critical 

characteristic by which maltreatment may program functioning. As children 

born on average in the late 1960s, women in our study were (arguably) from 

the last generation in which corporal punishment was normative in Canada. 

While corporal punishment, especially that of a harsh nature, has been 

associated with many poor developmental outcomes for children, we know 

that when punishment use is normative in a society the effects are less 

negative (197). For instance, a child from earlier in the 21st century may have 

felt well emotionally supported and loved, but at the same time been relatively 

severely disciplined by today’s standards. If persons in our study, because of 

the generic nature of our question and a modern perspective are defining 

their childhood punishments as physical abuse, this could dilute the potential 

of our variable to determine experiences that elicited severe and chronic 

psychological stress in childhood. 
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 Indeed, most studies looking at physiological measures of HPA axis 

abnormality have only been reported for sexual or psychological abuse. While 

Brand et al. found an effect for childhood abuse, composed of either physical 

or sexual abuse,  on HPA axis function in the postpartum period, it is of note 

that only 9 of the 38 female subjects had experienced physical abuse only, 

making the overall group make up over 75% sexual abuse victims (100).  

Thus it could be that physical abuse on its own does not usually elicit the 

significant chronic psychological stress required to make permanent changes 

in the brain functioning of children. Carpenter et al. found a strong effect for 

childhood physical abuse on adult cortisol reaction independent of current 

psychopathology, however this result did not hold when other maltreatment 

experiences were considered (198). Additionally, over half of the subjects had 

experienced more than 2 types of adversity.  It’s plausible that in the small 

sample used by Carpenter et al., women who identified as having 

experienced physical abuse had indeed experienced a second type of 

adversity which was particularly psychologically stressful. 

Neglect 

Chi square correlations for neglect illustrated a strong connection with 

wheeze and a moderate connection with allergies. Further, an unadjusted 

regression model initially showed an association with wheeze, but it was 

eliminated after adjustment. The question then, is why this variable didn’t elicit 

a significant association in our final models. While a relationship with the 

other covariates is possible, a few other glaring issues come to mind. The first 

dubious piece of evidence is that the number of women presenting with 
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neglect was quite low, when, in general, most studies report neglect as the 

most prevalent of all abuse experiences (at least it is based on studies using 

welfare reports). This suggests an issue with the way neglect was inquired 

about in the CPC study. As we mentioned earlier, unlike sexual and physical 

abuse, neglect possesses a vague quality. The generic way neglect was 

asked about provided very little context or definition for subjects, leaving the 

line of questioning open to personal interpretation. As a result, it is quite 

possible that our hope that our women would have a relatively reliable 

concept of what neglect is, was unfounded. This might explain the failure of 

our neglect variable to significantly predict wheeze or even allergy in the next 

generation. 

‘Double Whammy’ 

Double whammy or dual exposure effect is a common theme in child 

abuse research; it is the consistent finding that children who experience more 

than one type of adversity have more severe mental and physical health 

outcomes.  When looking at all children, we saw an increased risk of wheeze 

with the experience of 2 or more adverse experiences, as opposed to one or 

none. In girls, the effect was much higher, with an 8 times increase in the 

likelihood to experience wheeze.  

Mothers who report more than one form of abuse are hypothetically at 

an increased vulnerability for HPA axis dysregulation. Thus, our finding that 

children of mothers who experienced more than one type are at an increased 

risk for immune related health issues is promising in its consistency.  Keeping 
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in mind that maternal asthma has been known to increase female offsprings’ 

risk of wheeze, the fact that such an effect was most visible in female children 

suggests that maternal asthma may have played a role in this association.  

Interpretation of Results: Role of Covariates 

Maternal Distress during Pregnancy 

This was probably the most important covariate included in our models 

with regards to the theoretical reasons behind our study. As discussed earlier, 

a number of pathways have been identified by which maternal stress during 

pregnancy could alter infant neuroendocrine systems in utero, and 

consequently, the immune system too. Maternal stress is associated with 

sustained excessive cortisol secretion, which could affect the developing 

immune system of the fetus. Indeed, increased levels of cord blood IgE have 

been found in infants whose mothers experienced significant stress during 

pregnancy (199). Since IgE levels are thought to be predictive of development 

of asthma and other allergic disorders, it is unsurprising that maternal 

prenatal cortisol disruption and distress have both been linked to childhood 

wheeze (200;201). Studies by Guxens et al. and Cookson et al. have shown 

that the association between prenatal psychological distress and children’s 

wheeze and asthma outcomes is independent of postnatal psychological 

distress (202;203). They also found no association between postnatal 

depression or anxiety and wheeze. It can be quite difficult to separate 

pregnancy and postnatal psychological effects given their intimate 

association.  However, like our study, these two projects took advantage of 
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their longitudinal design in order to determine psychological symptoms in real 

time during gestation and after delivery.  

Our findings are consistent with these studies, as severe distress 

during pregnancy was associated with wheeze and/or allergy in nearly all of 

our models. We also found that in the majority of our models, the effects of 

prenatal distress on toddler outcomes were visible even with the addition of 

postpartum depression. Finally, we found no initial association between PPD 

and wheeze in any of our models. However, in models centered on sex, we 

did find a significant association between postpartum depression and wheeze 

in female children. While both the Guxens et al. and Cookson et al. studies 

adjusted for sex, it is not clear if they assessed interactions between child’s 

sex and mother’s distress.  

 It is important that we address the fact that, in our study, women who 

experienced childhood adversity reported much higher rates of distress in 

pregnancy than those who did not.  While early childhood trauma might partly 

determine a woman’s likelihood to experience distress during pregnancy, our 

hypothesis hinges on the notion that it is the abnormal 

biochemical/physiological profile of a mother which is the mechanism by 

which the next generation is ultimately programmed. We argue that this 

profile during pregnancy isn’t exclusive to women experiencing prenatal 

distress. One would expect that this abnormal profile should be common in 

many victims of childhood adversity and thus still be present in pregnancy in 

these women,  no matter whether they were experiencing concurrent distress 

or not. Thus, for our theory to prove its worth, the intergenerational effect 
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must be present even after taking pregnancy distress into account.  And this 

was true in many of the models we ran. This shows that even though 

pregnancy distress might be highly related to earlier abuse and thus, might 

mask some of the effect of early life trauma, the background neuroendocrine 

profile produced by maltreatment in early life can produce evaluable effects 

above and beyond those produced by maternal distress.  

Possible Postpartum Depression 

Postpartum depression (PPD) is an important covariate in the same 

vein as prenatal distress. This is because maternal PPD may act as a 

traumatic event during the child’s first year of life, altering the neuroendocrine 

systems postnatally and thus the immune system as well. There is some 

support in the literature that these changes may end in wheeze. For instance, 

Kozyrskyj et al. found that children exposed to continued, long term maternal 

distress (defined as multiple episodes in the first 7 years of life) were at 

increased risk for wheeze (7). This did not apply to distress in the postpartum 

period only or short term distress over the first five years.   Similarly, using a 

case-control design Lefevre et al. found that concurrent maternal depression 

(extending beyond the postpartum period)  had a significant impact on the 

severity of wheeze experienced by toddlers (204).  These studies suggest 

that in addition to the established effects of prenatal maternal anxiety and 

depression, sustained, long term distress into early childhood may also have 

an association with wheeze. These effects were independent of postnatal 

distress, suggesting that the duration of symptoms experienced by many 
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mothers with PPD may not be sufficiently long to predispose children to 

wheeze or asthma.  

In line with these findings, our measure of postpartum depression had 

no pattern of association whatsoever in the majority of models, while lowering 

the associations of other significant measures. We chose to present two sets 

of models, with and without our PPD variable, because, while theoretically 

relevant, PPD did not contribute in most models. Since there are few results 

to support the effects of postpartum or short term depression with wheeze or 

allergy, this was somewhat anticipated. However, as mentioned above, an 

effect for PPD was visible for girls’ wheezing after models were centered on 

sex, rather than adjusted for it.  Lefevre et al. and Kozyrskyj et al. adjusted for 

sex, but it is not clear if they also assessed sex interactions. In the case of 

Lefevre et al. it is clear that there was a difference in sex make up between 

cases (65.2% male) and controls (50.5%). This composition may have 

affected their ability to detect interactions with sex.  

Additionally, as was also expected and seen with prenatal distress, 

there was an association between the experience of any kind of childhood 

adversity and later postpartum depression. It seems plausible that the 

inclusion of PPD takes away from the effect of our adversity measures in our 

models because of this association.  

Sex 

In our regression analysis, child’s sex was a significant predictor of 

allergies in one model and of wheeze in nearly all regression models.  This 
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was expected given the relationship between sex and wheeze outcomes in 

childhood. Namely, boys are more affected by wheeze and asthma than girls 

until puberty, at which point the opposite becomes true (205). It is thought that 

hormonal changes occurring in early puberty might have a role in this 

reversal. This is evidence that our wheeze and allergic population of three 

year olds had normal patterns of prevalence based on sex. It also supports 

our decision to investigate the possibility of sex differences in our models. 

Pre and Postnatal Smoking 

Passive exposure to cigarette smoke in infancy has been associated 

with increased risk of wheeze, while epidemiological evidence of the effect of 

prenatal maternal smoking with allergic diseases has been more inconsistent 

(206). Preliminary associations showed these associations in our data, with 

chi-square p-values of less than 0.05 (table 3). In logistic regression models, 

prenatal maternal smoking had an association with allergies in toddlers in our 

unadjusted models.  This was not true of postnatal smoking and wheeze, 

contrary to expectations.  Adjusted models did not show an association with 

wheeze or allergy for either pre or postnatal smoking. 

Preterm Birth 

Premature infants experience more wheezing respiratory illnesses 

than their full term counterparts (207-209). As anticipated, preterm birth was 

associated with wheeze at age 3 in unadjusted models and in some adjusted 

models.  
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Prenatal Vitamin Use 

Maternal vitamin D intake during pregnancy has been associated with 

a decreased risk of early childhood wheeze (210).  Since prenatal vitamins do 

raise Vitamin D levels during pregnancy, it seems feasible that this may 

explain the association between prenatal vitamin use and decreased wheeze 

found in our study, and in an earlier published paper of this cohort from our 

lab (211).  

Breastfeeding 

Though often touted, the literature on the protective effects of 

breastfeeding in relation to development of asthma and allergies has been 

conflicting. Duncan and Sears point out that “most recent studies do not 

confirm the 'conventional wisdom' that breastfeeding is protective against 

allergy and asthma”(212). For this reason, it is perhaps not surprising that 

breastfeeding was not associated with either wheeze or allergies in our 

unadjusted or adjusted models. 

Study Strengths and Limitations 

A major strength of this project was the large sample size of our study, 

as well as its longitudinal nature. The large sample size allowed us to use an 

age defined subset and to look at specific types of abuse.  

All participants were recruited from one of three maternity clinics in 

Calgary. The location from which participants were chosen may mean that 

these medically low risk mothers may differ from mothers not receiving 
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prenatal care at one of these centers, high risk mothers, or those living 

outside of Calgary. Thus a geographic or hospital selection based bias may 

limit our generalizability to some degree.  

While the initial rate of volunteerism for the project was high, volunteer 

bias in this cohort is still at play. Mothers who did not participate tended to be 

younger, less educated, have lower incomes, smoke, have low social support, 

a history of depression and separated or divorced parents (127). Those who 

dropped out of the study at a later date were also more likely to be non-

Caucasian, single and report distress and adverse life events (127). This non 

respondent and volunteer bias may have played a significant role in our 

results, as many of the variables which predicted non participation and 

attrition are central or related to our adversity variables and important 

covariates. However, given the direction of our findings, it seems probable 

that this attrition only reduced the effect size of our findings, rather than 

impacting their validity. 

Measures of adversity in childhood were self-reported and 

retrospective.  In order to answer these questions, participants would have 

had to access their autobiographical memories—their personal life stories.  It 

is important to acknowledge the inherent subjectivity of these responses: 

although individual autobiographical memories are generally accurate, they 

are still unreliable (213). The literature is filled with reports of abuse victims 

having large gaps in their memories of childhood and failing to remember 

documented early life abuse. Indeed, many studies have reported that 

persons with abuse histories suffer from overgeneral memory, meaning that 
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all memories and not just those limited to abuse events are affected. Lastly, 

false and altered autobiographical memories are also common, especially in 

the case of abuse and in particular in the case of abuse memories 

remembered in therapy (214). In summary, autobiographical memories are 

frequently incorrect and, in the case of abuse, they are often repressed and at 

other times falsely remembered (215). It is believed by some that these two 

reporting strategies (of under and over reporting) cancel each other out and 

tend to provide approximately accurate estimates of the prevalence of child 

abuse (216).  Unfortunately, accurate prevalence rates do not help us—we 

need accuracy in our maltreatment variables. Thus, issues in 

misremembering may have been a real problem our study, contributing to 

inaccurate reports of abuse. However, having true adversity victims in our 

control group and pseudo victims included in our adversity variables should 

have lowered our chances of seeing an association. Thus, the validity of our 

results, though perhaps not their size, should not be compromised. 

Additionally, child abuse is a sensitive issue and self-reports are 

consequently subject to an unacceptability bias—that is, the questions may 

be probing about an exposure that subjects may not feel comfortable 

discussing or remembering. In this case, measurement bias from self-report 

would create a tendency to underreport, thus biasing this variable towards the 

null. Again, this means that our findings should still be valid in the face of this 

bias, but it is quite possible that the associations that what we report are 

weaker than reality. 
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Though not nearly to the same extent, similar issues with self-report 

and memory may exist with our outcome variables of childhood wheeze and 

allergies. It is expected that a mother would remember a health care 

professional telling her that her child has a chronic breathing problem or 

allergic disorder; however, it is always possible for memories to fail or for 

respondents to knowingly withhold information. It is expected that any recall 

bias which may affect self-report of the wheeze outcome will be slight, due to 

the collection of explanatory and dependent variables at different dates—

indeed, they are separated by years.  

We may also have misclassified children with wheeze, causing a 

measurement bias. This is because the question itself may not be a sensitive 

enough measure and as a result, we may have failed to include some 

children with wheeze. It is also important to remember that wheeze is a 

symptom common to many pediatric diagnoses—nearly half of all children do 

it in infancy. Thus some of this wheeze may not be the result of or related to, 

our expected immune mechanism of interest. Indeed, early wheezing is most 

often infectious, with later wheezing and asthma showing a stronger 

relationship to allergy. It is possible, then, that we may include cases of 

wheeze which are unrelated to our suspected exposure.  

As mentioned, there may be issues of measurement bias due to poor 

definitions and tools in our independent variables. This is especially true for 

those variables that were inquired about with an extremely generic form of 

questioning. We did our best to let the literature guide our variable 

construction, pushing for the most valid measures possible in our models, but 
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unfortunately, we were limited to the questions already collected by the CPC 

study. Again, since generic questioning tends to produce underreporting, we’d 

expect that our findings are valid, if diluted. 

As Carpenter et al. point out, the manner in which people appraise 

their past is not just shaped by personality traits, but social supports, 

resources and coping skills all play a major role (30). All of these aspects 

contribute to how a person appraises and deals with stress, which may 

ultimately affect a person’s stress reactivity. Carpenter et al. believe that 

persons who report their childhood as being psychological abusive (including 

emotional neglect and abuse) may be more sensitive to interpersonal 

rejection or have high levels of attachment anxiety (30).  It follows that they 

would also have poor social supports as adults. Thus, they argue that it is 

possible that subjective individual differences such as sensitivity to 

interpersonal stressors and not the actual experience of psychological abuse 

are at the root of the HPA axis dysregulation seen in subjects who report 

emotional abuse and neglect (30).  While plausible, a reasonable 

counterargument is that attachment issues and interpersonal and 

psychological problems are intermediates, born from the experience of 

psychological abuse and the result of neuroendocrine dysregulation that 

follows. Additionally, our finding that adverse experiences which are rooted in 

psychological stress, but not directly labeled as emotional abuse by 

participants, have similar associations with wheeze and allergies is at odds 

with this hypothesis. This supports the notion that effects are not due simply 
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to persons with stress management issues being more likely to report that 

they were emotionally abused.  

Clinical Implications 

This study emphasizes the value of including childhood adverse 

experiences in patient histories. Indeed, current research recommends 

integrating a discussion of past abuse into medical history taking. But, only 

the minority of providers report screening for childhood trauma, often only 

inquiring when symptoms of psychiatric conditions present themselves (217). 

Many physicians do not believe that general practitioners should routinely 

screen for child abuse histories, citing time limitations as a primary barrier 

(217;218).  Research that delves deeper into physician attitudes finds that 

physicians with this opinion often lack confidence and usually feel 

uncomfortable asking about child maltreatment (123). Conversely, studies 

looking into the opinions of patients with a history of adversity find that they 

are both willing and wanting to be screened (219).  

Some physicians question the utility of asking patients about childhood 

adversity. A general response is that it can help identify risk for the enduring 

consequences of abuse. In our case, this extends to health risks in the next 

generation, and as such, it presents the opportunity to take preventative 

measures against their transmission. For instance, it might help identify both 

new and pregnant mothers who are especially in need of services aimed at 

lowering their stress levels. Examples of these might include stress reduction 

instructions or cognitive behavioural therapy, as each have been found to 
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successfully decrease cortisol levels as well as perceived levels of stress and 

mood in pregnant women (220;221).  Fetal physiological responses to 

maternal relaxation include lowered heart rate—an encouraging sign (222). 

Massage therapy and group interpersonal psychotherapy have also been 

shown to be effective for reducing depression and cortisol levels while also 

increasing serotonin and dopamine (223;224). Perhaps even more promising 

are studies showing prenatal maternal antidepressant use appears to 

normalize infant cortisol levels at and after birth (225;226). Finally, since 

childhood abuse is predictive of poor attachment and parenting styles, it is 

encouraging that early parenting supports aimed at bolstering positive 

interactions seem to help infants with regulatory issues (227-230). All in all, 

these studies demonstrate a convincing opportunity to reduce the likelihood of 

transmission by breaking the cycle at both the biological and behavioural 

level.  

Future Directions 

Studies looking at the potential intergenerational health effects of early 

life stress are only in their naissance.  Within the current CPC study, next 

moves should include following child wheezers to see which children develop 

asthma, and of course, future allergy should also be monitored. It would be 

best to establish maternal asthma and allergy status, as well as maternal 

childhood SES, as these have been identified as important covariates. Better 

measures of maternal early life trauma, such as the adverse childhood 

experiences questionnaire should also be collected. A positive is that these 

should be relatively easy to ascertain retrospectively in future follow up 
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studies.  The chronicity of a mother’s stress over her lifetime would also be a 

great addition, though may be more difficult to accurately measure.  This 

would allow us to ensure that our findings are more specifically related to the 

period of maternal early child development.  

Although also difficult to determine, the ideal longitudinal study would 

collect on a child’s own experience of adversity. This is especially important 

given that we know that adversity begets adversity; thus, it might be possible 

that these wheeze and allergic outcomes are actually a result of the children’s 

own maltreatment and not their mother’s. Similarly, maternal depression 

during an infant’s first months is known to have long lasting effects on that 

child’s psychological adjustment (231). The ideal study would collect on 

maternal behaviours and ascertain styles of attachment and levels of bonding 

and interaction between mother-infant dyads. Additionally, in a model study 

one might also collect genetic information from infants and their mothers’, 

especially looking at candidate genes related to the immune system.  Traffic-

related pollution may have an effect on an infant’s wheezing as well as on 

mothers and children’s stress.  Stress in turn may increase vulnerability to 

environmental exposures like pollution and tobacco (232). Thus, including 

measures of the physical environment, like urban pollution exposure, would 

provide the most complete information. 

Summary  

 
Early child adversity has been linked to a number of chronic diseases in 

adulthood, with changes in stress responsitivity thought to be the causal 
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pathway between the two. While work has begun to establish the possibility of 

transmission of HPA axis dysregulation in humans, little has been done to 

investigate the physical health effects of such an inheritance. It has been 

posited that due to the nature of these changes, the earliest effects of such a 

transmission might be related to immune dysfunction. Our finding, that 

different forms of maternal childhood adversity were related to the immune 

mediated disorders of wheeze and allergies, supports this hypothesis.  

 In the literature, the experience of more than one type of abuse is associated 

with poorer health outcomes. This is known as maltreatment load and is 

associated with an increased risk of stress dysregulation. The effects of 

maltreatment load appear to hold true for intergenerational transmission, as 

the children of women who experienced 2 or more types of adversity were at 

an increased risk for wheeze.  

To our knowledge, these analyses are the first to demonstrate an association 

between the different types of maternal childhood adversity with children’s 

health outcomes.  It contributes to the very small but growing body of 

evidence showing that psychosocial factors like stress might exert their 

effects on a child’s health decades before conception.  Given the long-

reaching effects of adversity, the findings from this study have important 

implications for health professionals; namely, that childhood adversity has an 

important place in medical histories. It also provides a foundation for future 

research into intergenerational effects of child abuse. Finally, it emphasizes 

the need for social policies which promote secure environments for children. 
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Appendix A 

  

1629 women from 
original CPC cohort who 
agreed to participate in 

future research

482 were not 
contactable

1147 were contactable

356 did not complete study

(e.g. refusals, max attempts to 
contact reached)

791 completed study

Figure 2.  Study flowchart of eligibility and recruitment process. Adapted from 

Tough et al. (2008).  



114 
 

 

 

Table 1a. Sex specific child wheeze and allergy outcomes by maternal childhood 

experience 

           * P<0.1  
         **P< 0.05 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

% with outcome Girls at age 3 years Boys at age 3 years 

Total 
number 

Wheeze 
(n=22) 

Allergies 
(n=31) 

Total 
number 

Wheeze 
(n=39) 

Allergies 
(n=46) 

Separation or Divorce  
before age 5 

      

Yes 31 12.9%** 9.7% 34 8.8% 12.5% 

No 376 4.5% 7.4% 345 10.4% 12.2% 

Sexual Abuse  
before age 8 

      

Yes 20 10.0% 5.0% 26 11.5% 26.9%** 

No 387 4.9% 7.8% 355 10.1% 11.0% 
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Table 3a. Maternal childhood experiences and child wheeze and allergy outcomes 

by maternal characteristics 

 
 

% of Women 
 

 
 

Total 
Number 

 
 

Sexual 
Abuse 

before Age 
8 

 
 

Physical 
Abuse 

before Age 
8 

 
 

Neglect 
before Age 

8 
 
 

 
 

Separation 
or Divorce 
before Age 

5 

Prenatal Maternal  
Smoking 

     

Moderate/Heavy 84 14.3%** 7.1% 7.1%** 17.9%** 

Light/None 676 4.6% 4.0% 2.8% 6.9% 
Postnatal Maternal 
Smoking 

     

Moderate/Heavy 62 8.1% 3.3% 4.8% 14.5%** 
Light/None 684 5.3% 4.5% 3.2% 7.5% 

Preterm Birth      
Yes 51 3.9% 3.9% 9.8%** 11.8% 

No 694 5.6% 4.3% 2.9% 7.8% 
Prenatal Maternal 
Vitamin Use 

     

Yes 727 5.4% 4.3% 3.2% 7.9% 

No 19 10.5% 10.5% 10.5%* 16.7% 

Breastfeeding      
< 8 Weeks 146 9.0%** 5.5% 2.1% 9.6% 

> 8 Weeks 600 4.7% 4.2% 3.7% 7.7% 
Prenatal Maternal 
Distress 

     

None 667 4.5% 3.0% 2.4% 7.9% 

Moderate 91 12.1% 8.8% 6.6% 11.0% 
Severe 33 15.6%** 12.1%** 9.1%** 9.1% 

EPDS post-natal 
depression score 

     

Possible Depression 54 13.0%** 9.3%* 7.4%* 5.7% 

No Depression 602 5.1% 4.0% 3.1% 8.1% 
* P<0.1  
**P< 0.05 
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Table 9. Maternal experience of childhood neglect and risk of wheeze and allergies in all children 

 

 

 

 

 

 

 

 

  
Wheeze at age 3 Years 

 
Allergies at age 3 years 

 
 
 
 
 
 

 
 

Crude OR 
 (95% CI) 

 
 

Adjusted OR 
 (95% CI)* 

 
 

Crude OR  
(95% CI) 

 

 
 

Adjusted OR  
(95% CI)* 

Neglect before age 8 
(reference: none) 

 

3.17  
(1.15-8.76) 

2.19  
(0.72-6.60) 

2.41 
 (0.88-6.61) 

1.94 
 (0.67-5.62) 

Prenatal Maternal Smoking 
(reference: light or none) 
 
 

1.54  
(0.73-3.25) 

0.72  
(0.18-2.84) 

1.92  
(1.00-3.66) 

1.56  
(0.56-4.30) 

Postnatal Maternal Smoking 
(reference: light or none) 
 
 

1.92  
(0.86-4.26) 

2.44 
 (0.58-10.26) 

1.67 
 (0.79-3.55) 

1.12  
(0.35-3.61) 

Preterm Birth 
(reference: term) 
 
 

2.45 
 (1.09-5.50) 

2.28 
 (0.98-5.33) 

0.78  
(0.27-2.24) 

0.70  
(0.24-2.07) 

Prenatal Maternal 
Vitamin Use 
(reference: none) 
 

0.30 
 (0.10-0.92) 

0.26 
 (0.08-0.87) 

0.56  
(0.16-1.97) 

0.60 
 (0.16-2.19) 

Breastfeeding  
(reference: less than 8 weeks or none) 

1.02 
 (0.52-2.02) 

1.32  
(0.62-2.80) 

0.92  
(0.50-1.67) 

1.20 
 (0.62-2.32) 

Prenatal Maternal  
Distress                 
(reference: none)                    Moderate 
 

1.67 
(0.81-3.43) 

1.43 
(0.65-3.15) 

1.44 
(0.73-2.87) 

1.50 
(0.74-3.05) 

                                                          Severe 2.41 
 (0.89-6.54) 

2.49  
(0.86-7.20) 

3.36  
(1.45-7.79) 

3.13  
(1.29-7.61) 

Sex of the baby 
(reference: girl) 

1.99  
(1.16-3.42) 

2.19  
(1.23-3.90) 

1.66  
(1.03-2.68) 

1.71  
(1.03-2.83) 

Adjusted for prenatal maternal smoking, postnatal smoking, prenatal distress and vitamin use, preterm birth, sex of child and 

duration exclusive breastfeeding.  
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Wheeze at age 3 Years 

 
Allergies at age 3 years 

 
 
 

 
 

 
 

Crude OR 
 (95% CI) 

 
 

Adjusted OR 
 (95% CI)* 

 
 

Crude OR  
(95% CI) 

 

 
 

Adjusted OR  
(95% CI)* 

Neglect before age 8 
(reference: moderate or none) 

 

3.17 
 (1.15-8.76) 

2.16  
(0.64-7.21) 

2.54 
 (0.92-7.01) 

1.85 
 (0.57-5.96) 

Prenatal Maternal Smoking 
(reference: light or none) 
 
 

1.54 
 (0.73-3.25) 

0.70  
(0.17-2.85) 

1.92 
 (1.00-3.66) 

1.76  
(0.62-4.96) 

Postnatal Maternal Smoking 
(reference: light or none) 
 
 

1.92 
 (0.86-4.26) 

2.56 
 (0.59-11.11) 

1.67 
 (0.79-3.55) 

1.17  
(0.35-3.87) 

Preterm Birth 
(reference: term) 
 
 

2.45  
(1.09-5.50) 

1.69 
 (0.64-4.44) 

0.78 
 (0.27-2.24) 

0.63 
 (0.18-2.18) 

Prenatal Maternal Vitamin 
Use 
(reference: none) 
 
 

0.30 
 (0.10-0.92) 

0.50  
(0.10-2.41) 

0.56  
(0.16-1.97) 

0.61 
 (0.13-2.87) 

Breastfeeding  
(reference: less than 8 weeks or none) 
 

 

1.02 
 (0.52-2.02) 

1.00 
 (0.47-2.16) 

0.92 
 (0.50-1.67) 

1.12 
 (0.55-2.26) 

Prenatal Maternal                
(reference: none)                      Moderate 
 

1.67  
(0.81-3.43) 

1.58  
(0.71-3.53) 

1.44 
 (0.73-2.87) 

1.85  
(0.89-3.84) 

                                                           Severe 2.41 
 (0.89-6.54) 

1.69  
(0.45-6.34) 

3.36  
(1.45-7.79) 

3.25 
 (1.16-9.13) 

Sex of the baby 
(reference: girl) 

1.99 
 (1.16-3.42) 

2.99 
 (1.57-5.71) 

1.66  
(1.03-2.68) 

1.63 
 (0.94-2.84) 

Possible Postpartum 
Depression 
 (EPDS score) 
(reference: no depression) 

1.27 
 (0.48-3.36) 

0.90 
 (0.32-2.54) 

1.05  
(0.40-2.73) 

0.75  
(0.27-2.09) 

Adjusted for prenatal maternal smoking, postnatal smoking, prenatal distress and vitamin use, preterm birth, sex of child, 

duration exclusive breastfeeding and potential postpartum depression.  

 

Table 9a.  Maternal experience of childhood neglect and risk of wheeze and allergies in all children 
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Table 10. Maternal experience of childhood physical abuse and risk of wheeze and allergies 

in all children 

 

 

 

 

 

  
Wheeze at age 3 Years 

 
Allergies at age 3 years 

 
 
 
 
 
 

 
 

Crude OR 
 (95% CI) 

 
 

Adjusted OR 
 (95% CI)* 

 
 

Crude OR  
(95% CI) 

 

 
 

Adjusted OR  
(95% CI)* 

Physical Abuse before age 8 
(reference: none) 

 

1.76  
(0.60-5.20) 

1.99 
(0.70-5.68) 

1.34 
 (0.46-3.93) 

1.02  
(0.33-3.15) 

Prenatal Maternal Smoking 
(reference: light or none) 
 
 

1.54  
(0.73-3.25) 

0.69 
 (0.17-2.80) 

1.92 
 (1.00-3.66) 

1.60 
 (0.57-4.46) 

Postnatal Maternal Smoking 
(reference: light or none) 
 
 

1.92  
(0.86-4.26) 

2.70  
(0.62-11.71) 

1.67  
(0.79-3.55) 

1.12 
 (0.34-3.67) 

Preterm Birth 
(reference: term) 
 
 

2.45 
 (1.09-5.50) 

2.48  
(1.07-5.69) 

0.78  
(0.27-2.24) 

0.75  
(0.26-2.19) 

Prenatal Maternal Vitamin 
Use 
(reference: none) 
 

0.30  
(0.10-0.92) 

0.26 
 (0.08-0.84) 

0.56  
(0.16-1.97) 

0.55  
(0.15-1.99) 

Breastfeeding  
(reference: less than 8 weeks or none) 

1.02 
 (0.52-2.02) 

1.41  
(0.66-2.99) 

0.92  
(0.50-1.67) 

1.24 
 (0.64-2.40) 

Prenatal Maternal  
Distress                    
 (reference: none)           

Moderate 
 

1.67 
(0.81-3.43) 

1.44 
(0.66-3.17) 

1.44 
(0.73-2.87) 

1.55 
(0.76-3.14) 

                                            Severe 2.41  
(0.89-6.54) 

2.51 
 (0.87-7.28) 

3.36  
(1.45-7.79) 

3.28  
(1.35-7.99) 

Sex of the baby 
(reference: girl) 

1.99  
(1.16-3.42) 

2.15 
 (1.21-3.83) 

1.66  
(1.03-2.68) 

1.71  
(1.03-2.82) 

Adjusted for prenatal maternal smoking, postnatal smoking, prenatal distress and vitamin use, preterm birth, sex of child 

and duration exclusive breastfeeding.  
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Wheeze at age 3 Years 

 
Allergies at age 3 years 

 
 
 

 
 

 
 

Crude OR 
 (95% CI) 

 
 

Adjusted OR 
 (95% CI)* 

 
 

Crude OR  
(95% CI) 

 

 
 

Adjusted OR  
(95% CI)* 

Physical Abuse before age 8 
(reference: moderate or none) 

 

1.76 
 (0.60-5.20) 

1.90 
 (0.60-5.99) 

1.34 
 (0.46-3.93) 

0.56 
 (0.12-2.58) 

Prenatal Maternal Smoking 
(reference: light or none) 
 
 

1.54 
 (0.73-3.25) 

0.69  
(0.17-2.85) 

1.92  
(1.00-3.66) 

1.90 
 (0.66-5.42) 

Postnatal Maternal Smoking 
(reference: light or none) 
 
 

1.92 
 (0.86-4.26) 

2.82  
(0.63-12.54) 

1.67 
 (0.79-3.55) 

1.09  
(0.32-3.70) 

Preterm Birth 
(reference: term) 
 
 

2.45 
 (1.09-5.50) 

1.84 
 (0.71-4.74) 

0.78  
(0.27-2.24) 

0.67  
(0.20-2.29) 

Prenatal Maternal Vitamin 
Use 
(reference: none) 
 
 

0.30 
 (0.10-0.92) 

0.49  
(0.10-2.34) 

0.56 
 (0.16-1.97) 

0.59 
 (0.13-2.78) 

Breastfeeding  
(reference: less than 8 weeks or none) 
 

 

1.02  
(0.52-2.02) 

1.08  
(0.50-2.30) 

0.92 
 (0.50-1.67) 

1.12 
 (0.55-2.27) 

Prenatal Maternal  
Distress                    
(reference: none)                      Moderate 
 

1.67 
(0.81-3.43) 

1.58 
(0.71—3.51) 

1.44 
(0.73-2.87) 

1.96 
(0.95-4.06) 

Severe 2.41  
(0.89-6.54) 

1.64 
 (0.43-6.22) 

3.36 
 (1.45-7.79) 

3.42 
 (1.22-9.65) 

Sex of the baby 
(reference: girl) 

1.99  
(1.16-3.42) 

2.94 
 (1.54-5.60) 

1.66 
 (1.03-2.68) 

1.64 
 (0.94-2.85) 

Possible Postpartum 
Depression 
 (EPDS score) 
(reference: no depression) 

1.27  
(0.48-3.36) 

0.94 
 (0.34-2.61) 

1.05 
 (0.40-2.73) 

0.79  
(0.28-2.18) 

Adjusted for prenatal maternal smoking, postnatal smoking, prenatal distress and vitamin use, preterm birth, sex of child, 

duration exclusive breastfeeding and potential postpartum depression.  

 

Table 10a.  Maternal experience of childhood physical abuse and risk of wheeze and 

allergies in all children 
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Table 11.  Maternal experience of multiple forms of adversity and sex specific risk of wheeze 

in toddlers 

 

 

 

  
Girls at age 3 Years 

 
Boys at age 3 years 

 
 
 
 
 
 

 
 

Crude OR 
 (95% CI) 

 
 

Adjusted OR 
 (95% CI)* 

 
 

Crude OR  
(95% CI) 

 

 
 

Adjusted OR  
(95% CI)* 

2 or More Early Life Adversity 
Experiences 
(reference: none) 
 
 

11.06  
(3.40-35.93) 

10.06 
 (2.77-36.52) 

1.83  
(0.51-6.62) 

1.27  
(0.32-5.04) 

Prenatal Maternal Smoking 
 
 (reference: light or none) 
 
 

0.40  
(0.05-3.08) 

0.14 
 (0.01-1.55) 

2.41  
(1.02-5.69) 

0.99 
 (0.24-4.08) 

Postnatal Maternal Smoking 
 
 (reference: light or none) 
 
 

0.53 
 (0.07-4.08) 

1.89 
 (0.38-9.31) 

3.38 
 (1.32-8.57) 

3.39 
 (0.70-16.53) 

Preterm Birth 
(reference: term) 
 
 

3.04  
(0.82-11.25) 

3.53 
 (0.93-13.47) 

2.04  
(0.73-5.73) 

1.78 
 (0.60-5.33) 

Prenatal Maternal 
Vitamin Use 
(reference: none) 
 
 

0.14  
(0.04-0.58) 

0.16 
 (0.04-0.71) 

0.68  
(0.08-5.80) 

0.91 
 (0.09-8.85) 

Breastfeeding  
(reference: less than 8 weeks or none) 
 
 

2.06  
(0.47-9.09) 

3.07 
 (0.65-14.54) 

0.81 
 (0.37-1.80) 

0.96 
 (0.40-2.29) 

Prenatal Maternal   
Distress                  
(reference: none)                       Moderate 
                         

1.44  
(0.40-5.13) 

1.53  
(0.41-5.70) 

1.79  
(0.74-4.36) 

1.24 
 (0.45-3.42) 

Severe      
4.41 

 (1.15-16.90) 
3.43 

 (0.81-14.52) 
1.39  

(0.30-6.41) 
1.39  

(0.27-7.10) 

Adjusted for prenatal maternal smoking, postnatal smoking, prenatal distress and vitamin use, preterm birth and duration 

exclusive breastfeeding.  
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Table 11a.  Maternal experience of multiple forms of adversity and sex specific risk of wheeze 

in toddlers 

 

 

  
Girls at age 3 Years 

 
Boys at age 3 years 

 
 
 
 
 
 

 
 

Crude OR 
 (95% CI) 

 
 

Adjusted OR 
 (95% CI)* 

 
 

Crude OR  
(95% CI) 

 

 
 

Adjusted OR  
(95% CI)* 

2 or More Early Life Adversity 
Experiences 
(reference: none) 
 
 

11.06 
 (3.40-35.93) 

8.07 (1.82-
25.80) 

1.83 
 (0.51-6.62) 

1.40 
 (0.35-5.68) 

Prenatal Maternal Smoking 
 
 (reference: light or none) 
 
 

0.40  
(0.05-3.08) 

0.24  
(0.02-2.69) 

2.41 
 (1.02-5.69) 

0.82 
 (0.19-3.48) 

Postnatal Maternal Smoking 
 
 (reference: light or none) 
 
 

0.53  
(0.07-4.08) 

2.40  
(0.47-12.30) 

3.38  
(1.32-8.57) 

2.68  
(0.55-13.00) 

Preterm Birth 
(reference: term) 
 
 

3.04  
(0.82-11.25) 

2.96  
(0.69-12.77) 

2.04  
(0.73-5.73) 

1.28 
 (0.39-4.27) 

Prenatal Maternal 
Vitamin Use 
(reference: none) 
 
 

0.14 
 (0.04-0.58) 

0.30  
(0.30-2.95) 

0.68  
(0.08-5.80) 

0.99  
(0.11-9.28) 

Breastfeeding  
(reference: less than 8 weeks or none) 
 
 

2.06 
 (0.47-9.09) 

1.74  
(0.36-8.27) 

0.81  
(0.37-1.80) 

0.86  
(0.36-2.05) 

Prenatal Maternal  
Distress  
 (reference: none)                      Moderate 
  

1.44 
 (0.40-5.13) 

2.27 
 (0.58-8.83) 

1.79 
 (0.74-4.36) 

1.25 
 (0.46-7.02) 

Severe      
4.41 

 (1.15-16.90) 
1.90 

 (0.21-16.96) 
1.39 

 (0.30-6.41) 
1.32 

 (0.25-7.02) 

Possible Postpartum 
Depression (EPDS score) 
(reference: no depression) 

4.68 
 (1.20-18.28) 

4.45  
(1.10-18.10) 

0.48 
 (0.11-2.10) 

0.31 
 (0.07-1.50) 

Adjusted for prenatal maternal smoking, postnatal smoking, prenatal distress and vitamin use, preterm birth, duration exclusive 

breastfeeding and possible postpartum depression. 

 



122 
 

 

 

Figure 3. Overall associations between adversity types and wheeze and 

allergy outcomes. A + sign denotes evidence of an association, a - sign 

marks no association.  
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