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  Structured Abstract 

Scope 

Maternal psychological distress and asthma have been demonstrated as significant 

pathways through which infant development may be affected. Previous research has 

demonstrated that asthma in pregnancy is associated with significantly higher rates of 

prematurity, low infant birth weight, congenital malformations and pre-eclampsia (Murphy 

et al., 2011; 2013). Not only this, children of mothers with asthma may be more likely to 

live with Autism Spectrum Disorders (ASD) (Croen, Grether, Yoshida, Odouli, & Van de 

Water, 2005) and to develop asthma themselves (Murphy & Gibson, 2011). Likewise, 

maternal psychological distress in pregnancy and in the postnatal period has also been 

associated with the poorer cognitive and social-emotional development of infants (e.g. 

Bergman, Sarkar, O’Connor, Modi, & Glover, 2007; Wadhwa, 2005). This thesis will begin 

with a critical review of the asthma and maternal psychological distress literature, including 

how and why this relates to infant development. Following this, an original research article 

will be presented, a summary of which is outlined below. 

Purpose 

The longer-term effects of maternal asthma on infant development are not well 

known. This study aimed to elucidate the mental health status of asthmatic mothers. 

Additionally, the study aimed to better understand how mental health in asthmatic mothers 

is linked to infant cognitive, language, motor, social and emotional development in the first 

six months of life. 
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Methodology 

 Mother-infant dyads were recruited as part of the Breathing for Life: Infant 

Development Trial. Thirty-one asthmatic mothers and their infant were recruited at six 

weeks after birth, when parenting stress and postnatal depression were measured using the 

Parenting Stress Index (Short Form) and the Edinburgh Postnatal Depression Scale (Cox, 

Holden, & Sagovsky, 1987). At six months, mother-infant dyads were tested again, using 

the Bayley Scales of Infant Development-III and measured on their cognitive, language, 

motor, social and emotional development. 

Results 

A series of multiple linear regressions revealed that more symptoms of postnatal 

depression (PND) at six weeks postpartum significantly predicted poorer expressive 

language and adaptive behaviour skills of infants at 6 months. Additionally, higher levels of 

parenting stress at six weeks significantly predicted poorer social emotional skills at six 

months. One-sample t-tests also showed that asthmatic mothers also had significantly more 

symptoms of PND, but significantly lower levels of parenting stress, compared to norms. 

Conclusions  

These results shed interesting light on the particular mental health status of asthmatic 

mothers, and how this may impact on subsequent infant developmental prospects. They 

suggest that for asthmatic mothers, both parenting stress and postnatal depression may be 

contributing to poorer infant outcomes in the first six months of life across a range of 

domains; particularly, social-emotional, adaptive behaviour and expressive language 

development. These findings highlight the importance of early assessment and treatment of 

women at high risk of psychopathology, such as mothers with asthma, given the negative 

effects this may have on the development of their children. Future studies are encouraged to 
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further explore the mechanisms through which asthma and maternal psychological distress 

affect infant development.  

Keywords: asthma, infant development, maternal depression, parenting stress 
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Critical Literature Review 

The following literature review aims to explore and critically analyse the current 

research and understanding of maternal psychological distress and asthma, including how 

and why this can impact on infant development. Firstly, the review will define parenting 

stress and depression, and the negative child outcomes associated with these phenomena. 

Following this, the review will elucidate the experience of asthma in pregnancy and 

throughout the lifespan, including how this represents a chronic source of physical and 

psychological stress for mothers. This will also include a discussion of the mechanisms 

through which asthma affects foetal and infant development.  The review will then conclude 

with an introduction to, and justification of the current study. 

Parenting Stress 

Becoming a parent is one of life's most impactful events and comes with many 

diverse costs and benefits. Men and women alike report significant increases in levels of 

both personal and marital stress (Miller & Sollie, 1980), and decreases in life happiness as a 

result of pregnancy and parenthood (Umberson & Gove, 1989). However, parents also report 

an elevated sense of meaning and satisfaction in life, compared to non-parents (Umberson 

& Gove, 1989). The relationship between parenthood and increased levels of psychological 

distress is more marked for mothers with younger children (Evenson & Simon, 2005), those 

who make an early transition to motherhood (Mirowsky & Ross, 2002) and for those with 

chronic physical illness (Lewis, Woods, Hough, & Southwick, 1989), such as asthma. 

 

Defining parenting stress. Psychological stress has been described by Folkman, 

Lazarus, Dunkel-Schetter, DeLongis and Gruen (1986) as the relationship between a 

person's perceived resources and the demands placed upon them. In a parenting context, 
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Deater-Deckard (1998) describes stress as "...parents' perceptions of not having access to 

available resources for meeting the demands of parenthood... relative to the perceived 

demands of the parenting role" (p. 315). These resources may include emotional and physical 

support from others, knowledge about parenting, healthy beliefs about their child’s 

behaviour and a sense of perceived competence (Mash & Johnson, 1990). ‘Demands’ may 

be conceptualised as any life event that elicits a stress response, such as physical illness, 

relationship conflict or financial difficulty. However, what constitutes a demand differs 

between individuals (Mulder et al., 2002). When a parent is no longer able to manage the 

resources-demands relationship, they may become physically or psychologically unwell.  

Crnic, Gaze and Hoffman (2014) maintain that parenting stress is better defined as 

the cumulative result of daily life hassles and minor irritations associated with child rearing. 

They argue that this process can build to negatively affect a family. Using this definition of 

stress, they were able to demonstrate that cumulative parenting stress across the preschool 

period predicted poorer quality parent-child interactions when the child was five years old 

(Crnic et al., 2014). However, despite these differences in definition, most agree that stress 

differs between individuals and is dependent on a range of factors, such as temperament, 

genetics, social support, past experience and coping styles (Mulder et al., 2002).  

Postnatal Depression 

Around 16% of Australian women experience postnatal depression (Beyond Blue, 

2016). Postnatal depression is defined as a depressive episode that begins in pregnancy or in 

the first four weeks following birth. Symptoms of postnatal depression are present for at 

least two weeks and must include anhedonia and/or pervasive low mood. Other symptoms 

may include feelings of guilt or worthlessness, changes in appetite and sleep, loss of energy, 

diminished ability to concentrate and recurrent thoughts of death (American Psychiatric 
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Association, 2013). An Australian study of 161 women found that the strongest predictor of 

postnatal depression was antenatal depression, suggesting that those with a history of 

depression are at highest risk of experiencing it in the postnatal period (Leigh & Milgrom, 

2008). 

Postnatal depression is thought of as a related, but distinct phenomenon from 

parenting stress. Whilst postnatal depression is classified as a pathological mental health 

issue, parenting stress is often regarded as a normal reaction to the demands of parenting, 

but nevertheless can range from the “normal” to “extreme” ends of the spectrum (Deater-

Deckard, 1998). Parenting stress and anxiety are relatively common. A Melbourne-based 

study found that, from a sample of 1,431 Australian women, 15.7% reported that they had 

experienced intense anxiety or panic in the 3 months following birth (Woolhouse, Brown, 

Krastev, Perlen, & Gunn, 2009). Importantly, all variations of maternal psychological 

distress (including depression, parenting stress, anxiety or psychiatric diagnoses) are 

connected to poor infant development (Kingston, Tough, & Whitfield, 2012). For the 

purposes of this critical literature review, depression and parenting stress will be 

encompassed under the term ‘psychological distress’.  

Maternal Psychological Distress and Infant DevelopmentPrenatal psychological 

distress. Psychological distress in mothers has been shown to have an enduring influence on 

infant development, even when children are in the foetal (or ‘antenatal’) stages of 

development. Bergman, Sarkar, O'Connor, Modi, and Glover (2007) conducted a 

longitudinal study on the effects of prenatal stress on infant cognitive ability amongst 123 

mother-infant dyads. They found that levels of maternal stress and the presence of stressful 

life events in pregnancy were significantly and negatively correlated with infant cognitive 

ability at 14-19 months. With a large sample size of 7448 British women, O’Connor et al. 
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(2002) also found significant associations between anxiety in pregnancy and 

inattention/hyperactivity problems in boys and emotional/behavioural problems for both 

genders when they reached four years of age. Similar findings have been demonstrated 

elsewhere (Brouwers, van Baar, & Pop, 2001; Huizink, Robles De Medina, Mulder, Visser, 

& Buitelaar, 2002). Additionally, psychological distress in pregnancy is linked to 

prematurity and low infant birth weight (Dunkel Schetter & Tanner, 2012), characteristics 

associated with poorer social development and cognitive outcomes (Wadhwa, 2005). These 

findings point to pregnancy as a central point of influence in infant development.  

The argument that foetal exposure to maternal stress significantly and negatively 

affects infant outcomes is strengthened by the findings that even after controlling for post-

natal depression, anxiety and stressful life events, prenatal maternal stress is still 

significantly associated with poorer infant developmental outcomes (Bergman et al., 2007; 

O’Connor et al., 2002). However, as O’Donnell, O’Connor and Glover (2009) note, not all 

children are affected in the same way by maternal prenatal distress, suggesting that other 

genetic and environmental factors play an important role in the development of infants.   

Postnatal psychological distress. This leads to the proposition that maternal 

psychological distress after birth may also be an important determinant of later infant 

development. For example, higher levels of parenting stress have been linked to delayed 

social capabilities in the preschool context (Gutermuth Anthony et al., 2005). A large cohort 

study of 1,507 Australian mothers demonstrated that maternal depressive symptoms were 

associated with significantly increased odds of their children experiencing emotional and/or 

behavioural issues (Woolhouse, Gartland, Mensah, Giallo, & Brown, 2016). Likewise, a 

Dutch study by van der Pol et al. (2016) demonstrated that greater symptoms of parental 

psychopathology in a sample of 241 two-parent families when infants were three years old 
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significantly predicted poorer infant social emotional development one year later. A detailed 

systematic review of 18 studies investigating the effects of both pre natal and postnatal 

psychological distress on several aspects of infant development concluded that infant social-

emotional and cognitive domains were areas particularly adversely affected by postnatal 

maternal distress (Kingston et al., 2012). However, this systematic review did not include 

studies in languages other than English or studies from non-developed nations, reducing the 

generalizability of these results.  

A meta-analysis by Connell and Goodman (2002) demonstrated that across studies, 

parental psychopathology, and particularly maternal depression, was significantly associated 

with internalising problems (such as depression and anxiety) in young children. Connell and 

Goodman (2002) were able to systematically analyse the results of 134 studies published 

since 1974, however they did not account for possible comorbidity in children and parents, 

perhaps making these results less realistic. A longitudinal study by Conroy et al. (2012) 

demonstrated that higher levels of maternal depression two months after birth were 

associated with higher levels of infant emotional dysregulation, poorer cognitive 

development and higher rates of internalising behaviour at 18 months. Similarly, a study of 

130 American infants found that maternal depression when the infant was nine months old, 

alongside low levels of reported social support, was also associated with poorer cognitive 

function of infants at 16 months of age (McManus & Poehlmann, 2013).  

 

Psychological Distress and Infant Development: Mechanisms of Effect 

Prenatal explanations. There are several theories as to why maternal psychological 

distress negatively affects infant development. Physiological explanations emphasise the 
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possibility that maternal prenatal distress during pregnancy is experienced by the foetus and 

subsequently influences later development and maturation (Mulder et al., 2002). Stress and 

maternal mood disorders are linked to changes in the maternal hypothalamic pituitary 

adrenal (HPA) axis, and subsequent programming of the foetal HPA axis (Dunkel Schetter 

& Tanner, 2012). Activation of the HPA axis during times of psychological distress increases 

levels of the stress hormone cortisol in all people (McEwen, 1998), including pregnant 

women (Kane, Dunkel Schetter, Glynn, Hobel, & Sandman, 2014). Elevated maternal 

cortisol during pregnancy has been shown to significantly predict rates of spontaneous 

abortion, prematurity and low birth weight, and has been linked to poorer postnatal 

development (Buitelaar, Huisink, Mulder, de Medina, & Visser, 2003; Kramer et al., 2009).  

During times of psychological distress, maternal cortisol passes through the placenta, 

resulting in increased levels of foetal cortisol (Field & Diego, 2008). This, in turn, negatively 

affects foetal organ growth and development, and therefore foetal outcomes (Huizink et al., 

2002).   

Postnatal explanations. Postnatal explanations of poorer infant development 

highlight maladaptive parenting as the mechanism through which stress and depression 

affect infant outcomes. In accordance with this hypothesis, maladaptive parenting strategies 

have been associated with higher levels of maternal psychological distress. For example, 

Murray, Fiori-Cowley and Hooper (1996) found that when comparing control mothers (n=42) 

to depressed mothers (n=56), depressed mothers were significantly less sensitively attuned 

and provided fewer affirmations to their infants than control mothers. Crnic et al. (2014) 

were also able to demonstrate that parenting stress assessed longitudinally across the 

preschool period in a sample of 125 mother-child dyads was strongly and significantly 

associated with parent-infant conflict in naturalistic observations.  
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In turn, more negative parenting profiles have been associated with poorer infant 

development, including lower scores on scales of cognitive development (Murray et al., 1996) 

and higher levels of infant distress and disturbance (Cohn & Tronick, 1989). Conversely, 

children exposed to a parenting style that emphasises consistent, predictable rules whilst 

encouraging independence, display resilience and competence in multiple domains (Masten 

& Coatsworth, 1998).  

Given that psychological disturbances often reflect issues with emotional regulation 

(Kring & Bachoroswki, 1999), it is perhaps unsurprising that parental psychopathology is 

associated with poorer social emotional skills in infants (Kingston et al., 2012; Murray et al., 

1999). van der Pol et al., (2016) postulate that poorer social-emotional development 

predicted by maternal psychopathology could be a result of a type of ‘emotional contagion’, 

where children’s internalising issues are modelled on that of their mothers’.  

These findings assert that poor parenting mediates the relationship between parental 

psychological distress and poorer infant outcomes. However, Gutermuth Anthony et al. 

(2005) tested this hypothesis and found that poor parenting behaviours did not mediate the 

relationship between parenting stress and child behaviour (e.g. internalising and 

externalising behaviours, social competence) in preschool classrooms. Only parenting stress 

itself accounted for a significant amount of variance in infant behaviour (Gutermuth 

Anthony et al., 2005). However, given the correlational nature of this study, it is difficult to 

infer the direction of causality of this effect. 

There is extensive literature investigating the effects of parental, and in particular 

maternal, distress on infant development. Both the prenatal and postnatal periods appear to 

represent an important window of influence on infant development. Whilst the mechanisms 

of these effects are largely not agreed upon or well-established, there is a consensus that… 
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“maternal psychological distress represents a prevalent, enduring, and modifiable influence 

that may significantly impact foetal and child development” (Kingston et al., 2012, p. 684). 

The following section of this literature review will clarify the role that maternal asthma plays 

as a significant source of stress in pregnancy and after childbirth, and how this affects infant 

development. 

Asthma As a Source of Stress 

Introduction to asthma in pregnancy. Asthma represents a significant source of 

stress for women during pregnancy, childbirth and child rearing. Up to 12% of Australian 

women display asthma symptoms while pregnant (Clifton et al., 2009), making asthma one 

of the most common medical conditions to affect women during pregnancy (Sawicki et al., 

2011). An estimated 100-150 million people are currently affected by asthma (WHO, 

2017). Asthma is a chronic inflammatory disease of the lungs that leads to airway 

obstruction characterised by periodic chest tightness, wheezing, shortness of breath and 

coughing (Rocklin, 2011). These symptomatic episodes can be precipitated by triggers 

such as irritants (e.g., allergens, cold, dry air or smoke) or physical exertion and are 

interspersed with symptom-free episodes (WHO, 2017).  

The treatment of asthma may itself represent a significant source of stress to mothers. 

Asthma is usually treated using inhaled controller and reliever medications. Controller 

medications are commonly inhaled corticosteroids and reliever medications are synthetic 

analogues of adrenaline such as salbutamol. More severe asthmatics may have to use oral 

steroids such as prednisone to control their symptoms (Nelson-Piercy, 2001). Reliever 

medications are often associated with side- effects such as increased heart rate and anxiety 

because of their pharmacological similarity to adrenaline (Schatz et al., 1988).  
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Perinatal effects of asthma. Asthma affects pregnant women at several stages. In 

pregnancy, asthma can cause critical episodes (exacerbations or ‘asthma attacks’) and 

recurring symptoms for the mother (Schatz et al., 2003). Exacerbations of asthma most often 

occur between 25 and 32 weeks gestation (Schatz et al., 1988). Asthma in pregnancy also 

increases the likelihood of adverse perinatal outcomes (Bracken et al., 2003). A 

comprehensive meta-analysis of 134 studies concluded that pregnant women with asthma 

are at increased risk of experiencing pre-eclampsia, pre-term birth, low infant birth weight 

and the child being small for gestational age, compared to non-asthmatic females (Murphy 

et al., 2011). A more recent review reported that children born to asthmatic mothers are also 

at increased risk of congenital malformations, such as cleft lip, with or without cleft palate 

(Murphy et al., 2013).  

Additional to these risks, pregnant women with asthma, especially those with poorly 

controlled asthma, are at risk of experiencing maternal hypoxia (low levels of oxygen in the 

blood). Hypoxia represents a major stressor for the foetus, as it affects their oxygenation and 

potential for growth (Murphy et al., 2011). In addition, as oxygen decreases, stress hormones 

in the mother increase and cross the placental barrier, which then impacts on the foetus. 

Negative perinatal outcomes following asthma in pregnancy (e.g., reduced foetal growth, 

prematurity) are thought to be a result of foetal hypoxia, amongst other causes (Murphy, 

Gibson, Smith, & Clifton, 2005). The more severe forms of asthma, as defined by objective 

analysis of lung function, seem to be directly associated with a higher incidence of adverse 

foetal outcomes (Murphy & Schatz, 2014). However, these outcomes may be associated with 

features of asthma other than hypoxia, such as the presence of chronic inflammation 

(Bowden, Barrett, Fallow, & Silman, 2001).  
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Mental Health and Asthma  

Asthma and stress in pregnancy. Asthma represents a significant source of stress 

for the mother throughout pregnancy, both psychologically and physiologically. ‘Pregnancy 

anxiety’ is a term describing the concerns of mothers within the specific context of 

pregnancy; including upcoming labour and delivery, the baby’s health and their own health 

(Dunkel Schetter & Tanner, 2012). There are strong associations between increased 

pregnancy anxiety and poor perinatal outcomes, such as low birth weight, prematurity and 

restricted infant development (Kane et al., 2014). Two qualitative studies (Anderson 

Beckmann, 2002; Lim, Stewart, Abramson, Ryan, & George, 2012) demonstrated that 

asthmatic women going through pregnancy display similar anxiety about the possible 

negative health implications of asthma, especially how this may affect their unborn child. 

Women in these studies were also anxious about the potential negative effects of using 

asthma medication whilst pregnant, and many ceased their medication without consulting 

their doctor (Lim et al., 2012). This is despite reviews suggesting that the decision not to use 

of preventative asthma medication in pregnancy should always be carefully weighed against 

risks of poorly controlled asthma whilst pregnant (Lim, Stewart, König, & George, 2011).  

Asthma and stress throughout life. Asthma acts as a source of stress and ill-health 

not only during pregnancy and childbirth, but throughout the lifespan of the mother. In 

general, chronic diseases, such as asthma, are known to have harmful effects on the 

psychology of affected individuals (Verhaak, Heijmans, Peters, & Rijken, 2005). Asthma is 

principally associated with the psychiatric disorders of depression and anxiety (Kullowatz, 

Kanniess, Dahme, Magnussen, & Ritz, 2007). The prevalence rates of mood and anxiety 

disorders in asthmatic patients vary greatly between studies (e.g. Feldman et al., 2005; 

Lavoie et al., 2005). However, a large, population-based, cross-national study has 
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demonstrated that the odds of people with asthma suffering co-occurring depression and 

anxiety are significantly elevated compared to the general population (odds ratio of 1.7) 

(Scott et al., 2007). Compounding this, the presence of any psychiatric disorder is also 

associated with poorer asthma-related quality of life and disease control amongst patients 

(Lavoie et al., 2005).  

Maternal asthma and developmental outcomes. Beyond the psychological 

implications for mothers with asthma (and the potential consequences of this for subsequent 

infant development), asthma has also been linked to several negative developmental 

outcomes for their children. Leonard, de Klerk, Bourke and Bower (2006) sought to better 

understand the corollaries of physical health issues during pregnancy. This Australian study 

found that mothers with asthma during pregnancy were at the highest risk of having children 

with intellectual disabilities. A case-control study by Croen, Grether, Yoshida, Odouli and 

Van de Water (2005) compared 420 children with a diagnosis of autism spectrum disorder 

(ASD) to 2100 controls, according to the presence of maternal asthma, autoimmune and 

allergic diseases over a 4-year period. Croen et al., (2005) found that mothers of children 

with autism were significantly more likely to have asthma. Additionally, children whose 

parents have asthma were also at an increased risk of developing asthma themselves 

(Murphy & Gibson, 2011). Interestingly, this predisposition is significantly heightened for 

maternal versus paternal asthma (Lim, Kobzik, & Dahl, 2010) and for children whose 

mothers experienced higher levels of anxiety in the prenatal period (Cookson, Granell, 

Joinson, Ben-Shlomo, & Henderson, 2009).  

The adverse perinatal outcomes associated with maternal perinatal asthma, such as 

low birth weight and prematurity, are also associated with poorer developmental outcomes. 

Premature, low birth weight infants are at a significant risk of developmental delays and 
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neurologic abnormalities (Barrera, Rosenbaum, & Cunningham, 1987; Vohr et al., 2000).  A 

systematic review and meta-analysis of 17 studies by Huang, Zhu, Qu and Mu (2016) also 

demonstrated that low infant birth weight and prematurity were both significant risk factors 

for intellectual disability (ID). However, Huang et al., (2016) recognise that several of these 

studies reviewed used different diagnostic criteria for ID. Schatz, Harden, Kagnoff, Zeiger 

and Chilingar (2001) also found that infants who were classified as low birth weight (less 

than 2,500g) demonstrated poorer psychomotor abilities at 15 month follow-up. So far, 

research has focused on the short term, perinatal outcomes of maternal asthma, but little 

information has been gathered on the longer-term effects of maternal asthma and stress on 

infant development. 

To our knowledge, only one study has completed a follow-up investigation of the 

longer-term effects of maternal asthma on infant development (Schatz, Harden, Kagnoff, 

Zeiger, & Chilingar, 2001). This study found no significant difference between the mental 

and physical development of 379 infants of asthmatic and non-asthmatic mothers at 15 

months of age. However, it is significant to note that asthmatic mothers had well controlled 

asthma and the study used a now out-dated second edition of the Bayley Developmental 

Scales (Bayley, 1993), which has been shown to produce significantly different results 

compared to the more recent Bayley-III (Anderson & Burnett, 2016).  

Childhood asthma and developmental outcomes. The hereditary nature of asthma 

is an additional risk factor for poorer developmental outcomes, as a number of issues have 

been associated with childhood asthma. A meta-analysis of 26 studies by McQuaid, Kopel 

and Nassau (2001) found that children with asthma were significantly more likely to have 

difficulties with global adjustment (behavioural issues) and internalizing and externalizing 

problems compared to controls. Likewise, asthmatic children have been shown to have a 
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significantly increased risk of developing neurological problems (Arif, 2010), and have 

increased odds of developing emotional, developmental and behavioural issues (Blackman 

& Gurka, 2007).  There is also some evidence to suggest that children with asthma show 

distinctive personality and temperament profiles in comparison to otherwise healthy children. 

Kim, Ferrara, and Chess (1980) demonstrated that asthmatic children displayed lower 

rhythmicity levels and poorer persistence and adaptability compared to controls. However, 

a more recent study by Lilljeqvist, Smørvik, and Faleide (2002) found no differences across 

these domains for asthmatic versus non-asthmatic children. The contradictory findings and 

the small number of participants in both of these studies means that these findings must be 

interpreted with caution.  

Children with asthma have also been shown to demonstrate poorer cognitive function; 

demonstrating difficulties in shifting attention and self-regulation (Fryt, Pilecka, & Smolen, 

2013). Blackman and Gurka (2007) reported that children with asthma also have an 

increased risk of a comorbid diagnosis of Attention Deficit Hyperactivity Disorder (ADHD). 

Conversely, Biederman, Milberger, Faraone, Guite, and Warburton (1994) compared 6-17 

year old boys with and without ADHD and found no significant difference in risk of asthma 

between the groups, concluding that asthma and ADHD are unlikely to share an etiological 

relationship. However, cross-sectional studies such as these make it difficult to determine 

whether asthma predates other associated problems, or vice versa. 

Conclusion 

In conclusion, there is some evidence that both asthma and maternal psychological 

distress may have significant negative impact on infant development. Despite this, the 

combined effects of maternal psychological distress and asthma on infant development are 

not well studied or understood. There is still debate regarding the potential mechanisms and 
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directions of impact, be they through maladaptive parenting strategies or foetal programming 

in utero. However, what remains to be understood is how these effects interact to impact the 

development of infants of mothers with asthma.  

Current study 

This study forms part of the “Breathing For Life- Infant Development” (BLT-ID) 

trial, a larger investigation into asthma interventions during pregnancy conducted at the 

Hunter Medical Research Institute (HMRI). The project aims to investigate infant 

developmental outcomes as a function of levels of psychological distress amongst mothers 

with asthma. Infants and their parents will be tested at six weeks and six months. Before and 

during sessions, parents and children will undertake a number of questionnaires and tests. 

The Bayley Scales of Infant and Toddler Development-III (Bayley, 2006) will be used to 

assess infants’ cognitive, emotional, adaptive, language and psychomotor skills. Similarly, 

the Parenting Stress Index-Short Form (PSI-SF) (Abidin, 1995) and the Edinburgh Postnatal 

Depression Scale (EDPS) (Cox et al., 1987) will be used to measure stress and depression, 

respectively, amongst asthmatic mothers.   
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Abstract 

Background: Large, separate bodies of literature demonstrate that both maternal 

psychological distress and asthma represent significant pathways through which infant 

development may be adversely affected. However, the combined, longer term effects of 

these phenomena on infant development are not well understood. 

Method: Mother-infant dyads were recruited as part of the Breathing for Life: Infant 

Development Trial. 31 asthmatic mothers and their infant were recruited at 6 weeks 

postpartum, when parenting stress and postnatal depression were measured using the 

Parenting Stress Index (Short Form) and the Edinburgh Postnatal Depression Scale. At six 

months, mother-infant dyads were tested again, using the Bayley Scales of Infant 

Development-III. 

Results: Higher scores of maternal depression at six weeks postpartum predicted 

poorer expressive language and adaptive behaviour skills of infants at six months. 

Additionally, higher levels of parenting stress at 6 weeks predicted poorer social emotional 

skills at 6 months. Asthmatic mothers also had significantly higher levels of postnatal 

depression, but significantly lower levels of parenting stress, compared to norms. 

Conclusion: These results help to describe the particular mental health status of 

asthmatic mothers, and how this is associated with infant developmental prospects. They 

suggest that both maternal stress and depression may be contributing to poorer infant 

outcomes across a range of domains; specifically, social-emotional, adaptive behaviour and 

expressive language development. Limitations and implications of these results are 

discussed. Future studies are encouraged to further explore the mechanisms through which 

asthma and maternal psychological distress affect infant development.   
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There is evidence that both maternal psychological distress and asthma represent 

significant pathways through which infant development may be adversely affected. For 

example, higher levels of parent psychological distress has been linked to poorer infant 

social-emotional and cognitive development (Murray et al., 1996; van der Pol et al., 2016) 

Similarly, asthmatic mothers are more likely to have children with intellectual disabilities 

and Autism Spectrum Disorders (Croen et al., 2005; Leonard et al., 2006). However, the 

combined effects of these phenomena on infant development are not well studied. 

Asthma is a chronic, inflammatory lung disease that effects an estimated 100-150 

million people worldwide (WHO, 2017). Symptoms of asthma include shortness of breath, 

coughing, chest tightness and wheezing (Rocklin, 2011). It is estimated that 12% of pregnant 

women suffer from asthma (Clifton et al., 2009). Asthma in pregnancy has been associated 

with higher rates of adverse perinatal outcomes, such as pre-eclampsia, congenital 

malformations, low infant birth weight, pre-term birth and the child being small for 

gestational age, when compared to non-asthmatic pregnancies (V. E. Murphy et al., 2011, 

2013). More severe forms of asthma are also significantly associated with higher rates of 

adverse foetal outcomes, such as reduced foetal growth (V. E. Murphy & Schatz, 2014). 

Some have suggested that these effects may be due to maternal hypoxia, as this represents a 

major stressor for the foetus as it can affect oxygenation and potential for growth (Murphy 

et al., 2011). 

Chronic diseases including asthma are linked with higher rates of mental health 

issues, especially depression and anxiety (Kullowatz et al., 2007). Throughout pregnancy, 

asthma also represents a source of anxiety, with many mothers reporting that they feel under-

resourced and ill-informed about the potential impacts of asthma on their unborn child 

(Anderson Beckmann, 2002; Lim et al., 2012). In turn, this ‘pregnancy anxiety’ has been 
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linked to poorer perinatal and infant outcomes, such as prematurity, low birth weight and 

delayed development (Kane et al., 2014).  

In addition to the negative perinatal outcomes connected with asthma in pregnancy, 

several studies have demonstrated that children of women with asthma also exhibit poorer 

developmental prospects later in life. An Australian study by Leonard et al. (2006) found 

that of all physical health issues present in pregnancy in a sample of 1101 mother-infant 

pairs, mothers with asthma were at the highest risk of having children with intellectual 

disabilities. A Californian study which compared children with Autism Spectrum Disorders 

(ASD) (n=420) to controls (n=2100) found that children with ASD were significantly more 

likely to have mothers with asthma (Croen et al., 2005). Additionally, adverse perinatal 

outcomes associated with asthma in pregnancy, such as low birth weight and prematurity, 

have been consistently and substantially linked to developmental delays and neurological 

abnormalities in children (Barrera et al., 1987; Vohr et al., 2000).  

Children of mothers with asthma are also at an increased risk of developing asthma 

themselves (Murphy & Gibson, 2011). This genetic risk is significantly elevated for maternal 

compared to paternal asthma (Lim et al., 2010), and for children whose mothers experienced 

elevated levels of anxiety throughout their pregnancy (Cookson et al., 2009). The hereditary 

risk of asthma is worrying because a set of negative developmental outcomes has been 

associated with childhood asthma. For example, childhood asthma is a condition 

significantly linked with increased behavioural problems (McQuaid et al., 2001) and 

difficulties with shifting attention and self-regulation, compared to typically developing 

populations (Fryt et al., 2013). Thus, maternal asthma in pregnancy and throughout life 

represents a significant source of stress and a potential risk factor for infant development.  
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Maternal psychological distress in pregnancy and especially in the first years of life, 

also has the capacity to have a considerable impact on foetal and infant development 

(Kingston et al., 2012). Maternal psychological distress includes phenomena such as 

parenting stress and postnatal depression. “Parenting stress” has been defined as an unequal 

relationship between the perceived demands and resources associated with parenting 

(Deater-Deckard, 1998). However, this concept also relates to the cumulative, everyday 

stressors that accompany the experience of raising a child (Crnic et al., 2014). Maternal 

depression affects around 16% of women (Beyond Blue, 2016) and is defined as a depressive 

episode that occurs in the context of pregnancy or the postnatal period (American Psychiatric 

Association, 2013). Henceforth, both parenting stress and postnatal depression will be 

encompassed under the term “maternal psychological distress”. 

Maternal psychological distress can affect infant maturation both in the prenatal and 

postnatal stages of development. Prenatal maternal stress has been shown to significantly 

predict later cognitive ability in infancy (Bergman et al., 2007) and has been associated with 

inattention/hyperactivity and emotional problems at preschool age (O’Connor et al., 2002). 

Explanations of the effects of prenatal maternal psychological distress identify changes in 

the maternal hypothalamic pituitary axis (HPA axis) (Dunkel Schetter & Tanner, 2012), and 

elevated levels of cortisol during times of stress in pregnancy, as mechanisms through which 

infant development may be adversely impacted (Field & Diego, 2008; Kane et al., 2014). 

Exposure to elevated cortisol in utero has been shown to negatively affect foetal organ 

growth and development (Huizink et al., 2002).  

However, maternal distress after birth has also been suggested as an important 

determinate of infant outcomes. A systematic review by Kingston et al. (2012) concluded 

that overall, social-emotional and cognitive domains were particularly negatively affected 
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by maternal psychological distress after birth. Postnatal explanations of these findings 

implicate poorer parenting associated with parental psychopathology in changes in infant 

development. For example, Murray, Fiori-Cowley and Hooper (1996) conducted a 

longitudinal study and found that depressed mothers were significantly less sensitively 

attuned and provided fewer affirmations to their infants than control mothers. These children 

then demonstrated significantly poorer scores on scales of cognitive development 16 months 

later (Murray et al., 1996).  Conversely, children exposed to healthy parenting styles that 

emphasise consistent, predictable rules whilst encouraging independence, display resilience 

and competence in multiple domains (Masten & Coatsworth, 1998). 

Therefore, both maternal distress and asthma have been demonstrated as significant 

pathways through which infant development may be affected. However, there is currently 

very little research investigating the combined effects of maternal psychopathology and 

asthma on infant development. The current study aimed to investigate infant developmental 

outcomes as a function of levels of psychological distress amongst mothers with asthma. 

Infants and their parents were tested at six weeks and six months. Before and during sessions, 

parents and children completed a number of questionnaires and tests. It was hypothesised 

that infants of asthmatic women with higher scores of postnatal depression and parenting 

stress would demonstrate poorer scores across a range of domains of infant development, 

including cognitive, motor, language, social-emotional and adaptive development. 

Methodology 

Study Design 

This study was longitudinal in design. The primary outcome variables in this study 

were infant scores in the language, motor, cognitive, social-emotional and adaptive 
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behaviour domains of the Bayley Scales of Infant Development-III at six months of age. 

Parenting stress and maternal depression, as measured by the PSI-SF and the EDPS, 

respectively, were used as a predictor variable when infants were six weeks of age. Other 

possible confounding variables were also included as predictor variables at six weeks of age; 

family socio-economic status (SES), mother age, infant gender and infant prematurity-

adjusted age. 

Mother-infant dyads were recruited from the Breathing for Life Trial (BLT), a 

double-blind, randomised controlled trial investigating the effects of different asthma 

treatments during pregnancy at the Hunter Medical Research Institute (HMRI). Women were 

recruited through antenatal clinics at John Hunter Hospital, Newcastle. Women were 

included in the BLT based on whether they were between 12-22 weeks gestation (supported 

by ultrasound dating or obstetric assessment), were 18 years or older, had doctor-diagnosed 

asthma and had used asthma medication or experienced asthma symptoms in the past 12 

months (Powell et al., 2011). Women were excluded if they could not commit to the asthma 

treatment protocol during pregnancy, had drug or alcohol dependence, had another chronic 

lung infection or disease which affected participation or had used oral corticosteroids for 14 

consecutive days in the past three months. Eligible mothers were randomly assigned to either 

a control group or active intervention group before 22 weeks gestation. The current study 

drew data from mothers who were part of both the intervention and control groups. 
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Participants 

Ninety-nine mother-infant dyads consented to participate at 6 weeks. Of these, 34 

returned at six months to complete some part of the Bayley Scales of Infant Development-

III. However, only 31 mother-infant dyads were able to complete either the PSI-SF or EDPS 

at six weeks and some part of the Bayley subscales at six months. Thirteen declined the 

subsequent appointment, 17 withdrew and 35 were lost to follow-up (see figure 1). 

Independent samples t-tests demonstrated that there were no significant differences in 

maternal age, socioeconomic status, gender, level of depression or parenting stress (all 

p>.05) between those mother-infant dyads who did and did not return at six months. Socio-

demographic data can be seen in Table 1.  

 

Figure 1. Study consort diagram 
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Table 1 

 Summary of Socio-Demographic Data 

Socio-demographic 

Variable 

Mean Standard 

Deviation 

Range 

Infant prematurity-

adjusted age (year 

fraction) 

.53 0.04 0.38 - 0.65 

Mother’s age 32.52 13.67 20.22 – 44.02 

Yearly Income 

(median) 

$37,001-80,000   $0 - 180,000+ 

Infant gender:    

 

Male: 52.5% 

Female: 47.5% 

  

 

Marital status:  Married/defacto: 79% 

Single (never married): 12% 

Divorced/separated: 8% 

  

Mother’s 

employment status 

Unemployed/stay at home: 35% 

Maternity leave: 51% 

Casual: 4% 

Part time: 4% 

Full time: 6% 

Student: 3% 

  

Mother’s years of 

education 

≤11 years (SC): 19% 

12 years (SC +): 22% 

13 years (HSC): 23% 

14 years (HSC + diploma): 10% 

16 years (Bachelor’s degree): 16% 

17 years Bachelor with honours: 

3% 
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18+ years (Postgraduate): 3% 

Number of siblings Zero: 64% 

One: 11% 

Two: 20% 

Three: 6% 

  

Ethnicity Caucasian: 92% 

Other: 8% 

  

  SC, School Certificate; HSC, Higher School Certificate 

Recruitment 

After birth, participants were recruited for the Breathing for Life Trial: Infant 

Development (BLT-ID) study, a follow-up investigation of infant developmental outcomes 

following asthma in pregnancy. Mothers who presented for their infant’s six-week medical 

follow-up also received an information package about the BLT-ID study (see Appendix D). 

If mothers displayed interest in the study, BLT-ID researchers then obtained their written 

consent after the nature of the study was fully described to them (see Appendix C). The BLT-

ID study was approved by the Hunter New England Health and University of Newcastle 

Human Research Ethics Committees (see Appendices A and B). 

Procedures 

At the six-week infant appointment, mothers who had consented to participate were 

given a Parenting Stress Index-Short Form (PSI-SF), the Edinburgh Postnatal Depression 

Scale (EDPS) and a socio-demographic questionnaire to complete (see Appendix E). 

Following this, participants were contacted when their child was almost six-months of age 

to individually arrange appointments for the developmental assessment. Two weeks prior to 



Running Head: STRESS, ASTHMA AND DEVELOPMENT 

  

  

50 

this appointment, the parent-report section of the Bayley-III was sent to mothers, with 

instructions to complete these prior to their scheduled testing session. 

When the infant was six months old, face-to-face testing involved the administration 

of the Bayley Scales of Infant Development-III (screener) by a trained researcher, with both 

the infant and the mother present. Testing took approximately 45-60 minutes to complete 

and participants were reimbursed for their time. Following this, parents received a 

developmental report with information about the Bayley, an overview of their child’s 

performance and recommendations to encourage future development (see Appendix F). If 

the trained researcher found any cause for concern regarding an infant’s development, the 

mother was called and asked to return for a more comprehensive assessment with a paediatric 

occupational therapist.   

Measures 

Bayley Scales of Infant and Toddler Development (Third Edition) (screener). 

The Bayley-III (screener) was used to assess infant development at six months. The Bayley-

III screener is a norm-referenced scale investigating infant development across five domains, 

including language, cognition, social-emotional, motor and adaptive behaviour (Bayley, 

2006). The Bayley-III includes items investigating problem solving (e.g. finding toys, 

completing puzzles), developing play, response to language, manipulating objects and 

mobility (walking, using stairs). The Bayley-III screener is a shortened version of the full 

Bayley-III, adapted for infants under the age of 12 months. The screener gives raw scores 

across all of the above-mentioned domains, and comparing these to norms, then defines 

scores into the categories “at risk”, “emergent” and “competent”. These results can help to 

identify which infants are at risk of developmental delay.  
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Internal consistency for the Bayley-III has been shown to be good, with reliability 

coefficients ranging from .76 to .98 and subtest coefficients ranging from .86 to .91. Test-

retest reliability across all ages was .80 or larger for each domain (Albers & Grieve, 2007). 

The Bayley-III language and cognitive subscales have relatively high correlations with the 

Wechsler Preschool and Primary Scale of Intelligence-Third Edition in the verbal, 

performance and full-scale scores (.72-.79). The Bayley-III motor ability subscale also 

shows moderate correlations (.49-.71) with the Peabody Developmental Motor Skills scale 

(Albers & Grieve, 2007). Cronbach’s alpha across domains in this study ranged from .68 to 

.86.  

Parenting Stress Index- Short Form. Maternal parenting stress was measured at 

six weeks using the Parenting Stress Index-Short Form (PSI-SF). The PSI-SF is a parent-

reported, 36-item questionnaire investigating stress in the context of the parent-child 

relationship and identifies those families in need of follow-up (Abidin, 1995). The PSI-SF 

is a summarised version of the original 120-item PSI (Abidin, 1983) and consists of three 

main subscales; Difficult Child, Parent Distress and Parent-Child Dysfunctional Interaction, 

giving a Total Stress score. Each subscale is made up of 12 questions, such as “My child 

seems to cry or fuss more than most children”. These are rated from one (strongly disagree) 

to three (strongly agree). Higher scores across these subscales indicate higher levels of 

parenting stress. Several studies have investigated the reliability and validity of the PSI-SF.  

The PSI-SF has been demonstrated to be highly internally consistent in a population 

of parents with infants (Díaz-Herrero, Á., López-Pina, J. A., Pérez-López, J., de la Nuez, A. 

G. B., & Martínez-Fuentes, 2011). Similarly, Reitman, Currier, and Stickle (2002) 

demonstrated that Cronbach’s alpha for subscales and for total stress ranged between .88 and 
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.94 in a low socio-demographic population. High test-retest reliability for the PSI-SF has 

also been demonstrated by Haskett, Ahern, Ward and Allaire (2006). Cronbach’s alpha in 

the current study ranged from .57 to .88 across domains.  

The construct validity of the three factor model of the PSI-SF has been confirmed 

several times (Abidin, 1995; Reitman et al., 2002) and externally validated in a variety of 

populations (Abidin, 1995; Lee, Gopalan, & Harrington, 2016) and languages (Barroso, 

Hungerford, Garcia, Graziano, & Bagner, 2015; Touchèque, Etienne, Stassart, & Catale, 

2016). The PSI-SF has also been shown to have moderate to large positive correlations with 

similar constructs, such as maternal depression and child inattention/overactivity (Lee et al., 

2016).  

Edinburgh Postnatal Depression Scale. The Edinburgh Postnatal Depression Scale 

(EPDS) (Cox et al., 1987) is the most commonly used screening tool for post-partum 

depression (Eberhard-Gran, Eskild, Tambs, Opjordsmoen, & Samuelsen, 2001). The EPDS 

is a self-report questionnaire investigating mothers’ mood and functioning over the past 

seven days, including questions such as “I have felt sad or miserable”. Each of the 10 

questions is rated between zero and three (most of the time to not at all), giving women a 

score ranging from 0-30. Women are considered to have ‘probable depression’ if their score 

is equal to or greater than 12 (Cox et al., 1987). A systematic review of studies using the 

EPDS demonstrated that sensitivity for distinguishing postnatal depression varied from 59 

to 100% and specificity varied from 44 to 97% (Gibson, McKenzie-McHarg, Shakespeare, 

Price, & Gray, 2009). Despite resulting in both some false positives and false negatives, the 

EDPS is described “as a useful tool in the field of perinatal mental health.” (Gibson et al., 

2009, p. 331). Cronbach’s alpha for the EPDS in this study was .69. 
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Results from the EDPS in the current study were compared to those of a large, 

representative sample of Australian women (Milgrom, Ericksen, Negri & Gemmill (2005). 

Milgrom et al., (2005) screened 4148 Australian mothers in Melbourne and eastern Victoria 

over three years at 4 months post partum using the EPDS. Average data from this normative 

sample was used as a comparison group for the current study.  

Statistical Methods 

Several multiple linear regressions were used to analyse the relationship between 

predictor variables and each outcome variable. One-sample t-tests were also used to compare 

mean participant responses on the PSI-SF and EDPS to that of norms. A p-value of less than 

0.05 was considered significant. Statistical analyses were undertaken using IBM SPSS 

Statistics (version 23) software. All variables were tested for assumptions, including 

normality of distribution, collinearity and homoscedescacity.  

Results 

Descriptive Statistics 

Means, ranges and standard deviations for socio-demographic data can be seen in 

Table 1. A summary of the averages, standard deviations and ranges for both predictor and 

outcome data used in the analyses can be seen in Table 2. 
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Table 2  

Summary of Variable Data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PSI-SF, Parenting Stress Index- Short Form (Abidin, 1983); EPDS, Edinburgh Postnatal 

Depression Scale (Cox et al., 1987); GAC, General Adaptive Composite. 

 

 

 

Variable Mean Standard 

Deviation 

Range 

PSI-SF Total Stress at 6 weeks 63.52 15.51 38 – 108 

EPDS Total at 6 weeks 8.08 3.48 3 – 19 

Bayley Cognitive 6 months 10.46 2.56  3 – 15 

Bayley Receptive Language 6 

months 

8.00 1.99 3 - 12 

Bayley Expressive Language 6 

months 

6.80 1.77 3 - 10 

Bayley Fine Motor 6 months 8.64 1.81 2 - 12 

Bayley Gross Motor 6 months 8.81 2.16 4 – 13 

Bayley Social Emotional 6 months 11.24 2.78 7 – 19  

Bayley GAC 6 months  76.08 11.06 45 – 97 
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Using the previously established cut-off of a total score of ≥ 12, 19.4% of women 

who completed the EDPS were classified as having “probable depression” (Cox et al., 1987), 

this is compared to 12.8% in a similar, representative sample of Australian women (Milgrom 

et al., 2005). In contrast, only one woman (1.8%) was classified as being in the “clinical 

range” according to the PSI-SF (Abidin, 1995). One sample t-tests were used to compare the 

current sample responses to normative data. Table 3 demonstrates that the current sample of 

mothers, in comparison to norms, had significantly more symptoms of postnatal depression, 

according to the EPDS, but significantly lower levels of parenting stress, according to the 

PSI-SF. Levels of postnatal depression and parenting stress at six weeks postpartum, as 

measured by the EPDS and PSI-SF respectively, were positively correlated with each other 

(r=.23), however this did not reach significance (p=.10). Correlations for all study variables 

can be seen in Table 4.  Results from the Bayley-III (screener) suggested that 1% of infants 

were classified as “at risk” for their cognitive and receptive language skills, 0% were “at 

risk” for expressive language skills and 2% were “at risk” for gross and fine motor skills. 
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Table 3  

Sample Data Compared to Normative Data for EPDS and PSI-SF 

 

Note. Numbers in parentheses are standard deviations 

**significant at p<.01 level 

*** significant at p<.001 level 

 

 

 
 

Scale Sample data 

mean 

Normative data 

mean 

t-statistic 

Edinburgh Postnatal 

Depression Scale 

8.08 (3.48) 5.43 (4.59) 6.01*** 

Parenting Stress Index-

Short Form  

   

Total 63.52 (15.51) 71.0 (15.4) -3.61** 

Defensive Responding 13.98 (4.23) 13.9 (5.2) .14 

Parental Distress 23.80 (6.37) 26.4 (7.2) -3.05** 

Parent-Child Dysfunctional 

Interaction 

18.27 (5.79) 

 

18.7 (4.8) 

 

-.56 

 

Difficult Child 21.45 (6.78) 26.0 (6.7) -5.03*** 



 

Table 4  

Correlation Matrix of all Variables 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PSI-SF, Parenting Stress Index- Short Form (Abidin, 1983); EPDS, Edinburgh Postnatal Depression Scale ; GAC, General Adaptive Composite. 

*significant at p<.05 level; **significant at p<.01 level; *** significant at p<.001 level

Variable 
Correlations 

1 2 3 4 5 6 7 8 9 10 11 12 

1. PSI-SF Total Stress at 6 weeks             

2. EPDS at 6 weeks .23            

3. Bayley Cognitive 6 months -.09 -.28           

4. Bayley Receptive Language 6 months -.09 -.25 .34**

  

         

5. Bayley Expressive Language 6 months -.04 -.40* .43** .52**

  

        

6. Bayley Fine Motor 6 months -.09 -.13 .69** .49** .46**        

7. Bayley Gross Motor 6 months .19 -.22 .58** .46** .31* .49**       

8. Bayley Social Emotional 6 months -.61**  -.09 .03 .00 .15 -.12 -.16      

9. GAC 6 months  -.14 -.52* .41* .25 .37* .24 .21 .39*     

10. Prematurity adjusted age  -.17 -.23 -.50** .27* .39** -.58** -.39** -.05 .12    

11. Mother’s age .02 -.05 .12 .12 .21 .15 .27* -.01 -.01 .45**   

12. Income (median) -.06 -

.51** 

.14 .14 -.01 .12 .15 -.11 .26 .06 .15  

Gender: Female: 0 Male: 1  .07 -.02 -.03 -.08 .10 .00 -.11 -.12 -.02 -.04 -.06 -.03 
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Multiple Regression Analysis 

A series of simultaneous linear regressions were undertaken in order to understand 

the relationship between maternal stress/depression of asthmatic mothers at six weeks and 

infant development at six months. Every regression included the predictor variables of 

postnatal depression and parenting stress scores, whilst controlling for the variables of; 

prematurity-adjusted infant age, mother age, gender and socio-economic status. These 

variables were then regressed on each subscale of the Bayley Scales of Infant Development. 

Full results from these regressions can be seen in Table 5.  

Linear regression analyses found significant relationships between both maternal 

depression and stress at 6 weeks post birth and infant development at six months of age (see 

Table 5). More specifically, more symptoms of postnatal depression at six weeks 

significantly predicted poorer infant expressive language ability at six months (β=-.58, 

p=.01), explaining 26.01% of variance (see Figure 2), and poorer infant adaptive behaviour 

skills at 6 months (β=-.61, p=.04) (see Figure 3), explaining 27.77% of variance, after 

controlling for all other predictor variables. Similarly, higher levels of parenting stress at 6 

weeks significantly predicted poorer social emotional skills at 6 months (β=-.58, p=.03), 

explaining 27.35% of variance in social emotional skills, controlling for all other predictors 

(see Figure 4).  
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Figure 2.  Relationship between maternal depression at six weeks and infant 

expressive language at six months 

 

 

 

Figure 3. Relationship between maternal depression at six weeks and infant adaptive 

behaviour at six months 
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Figure 4. Relationship between parenting stress at six weeks and infant social emotional 

development at six months 
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Table 5  

Summary of Multiple Linear Regression Analyses (N=31) 

  Bayley Scales of Infant Development: Subscales  

 Cognitive Receptive Language Expressive language Fine Motor Gross Motor Social-Emotional Adaptive Behaviour 

Predictor 

Variable 

B SE β B SE β B SE β B SE β B SE β B SE β B SE β 

EDPS at 6 

weeks 

-.33 .16 -.33 -.20 .11 -.34 -.31 .11 -.58* -.04 .10 -.07 -.11 .13 -.21 .61 .39 .38 -1.72 .73 -.61* 

PSI-SF 6 

weeks 

-.03 .03 -.20 -.01 .02 -.08 -.01 .02 -.06 -.01 .02 -.17 .01 .02 .09 -.14 .05 -.58* -.14 .10 -.34 

Adjusted 

infant age 

3.37 14.37 .06 -5.20 9.86 -.12 -5.42 10.19 -.13 20.01 9.14 .54* -7.94 11.68 -.19 -9.77 31.53 -.08 -70.14 59.43 -.33 

Mother 

age 

.07 .10 .15 -.13 .07 -.41 .05 .07 .17 -.03 .06 -.11 -.13 .08 -.11 .29 .21 .32 -.08 .40 -.05 

Socio-

Economic 

Status 

-1.15 .63 -.38 -.63 .43 -.27 -1.01 .45 -.47* -.45 .41 -.232 -.27 .52 -.13 -1.21 1.43 -.21 -5.83 2.67 -.57 

Gender -1.48 .91 -.33 -1.89 .62 -.55** .07 .64 .02 .12 .60 .04 -1.39 .76 -.43 -3.18 2.18 -.34 -3.78 4.11 -.23 

R2  .37   .48   .36   .39   .19   .57   .20  

F  1.83   2.91   1.75   1.93   .71   2.18   1.65  

Regression is significant at *p<.05. **p<.01. EDPS, Edinburgh Postnatal Depression Scale. PSI-SF, Parenting Stress Index-Short Form  



Running Head: STRESS, ASTHMA AND DEVELOPMENT 

  

  

62 

As expected, a number of covariates in the regression model also significantly 

predicted certain infant developmental outcomes (see Table 5). Older (prematurity-adjusted) 

infants scored significantly higher in fine motor skills (β= .54, p<.05) and infants living in 

lower socio-economic status families had significantly lower levels of expressive language 

skills (β=-.47, p<.05). Additionally, male infants displayed significantly poorer receptive 

language skills compared to females (β=-.55, p<.01).  

Discussion 

This study aimed to gain a better understanding of the particular mental health status 

of asthmatic mothers, especially in relation to depression and parenting stress, and how this 

may be linked to their children’s development over the first six months of life. Levels of 

parenting stress and depression in asthmatic mothers were scored at 6 weeks postpartum, 

followed by an assessment of infant development at 6 months. Regression analyses were then 

used to determine whether parenting stress and/or depression significantly predicted various 

aspects of infant development at 6 months. Indeed, both maternal depression and parenting 

stress were shown to significantly predict poorer outcomes in certain domains of infant 

development; namely social-emotional, expressive language and adaptive behaviour skills. 

Additionally, these mothers’ scores on the EPDS and PSI-SF were compared to norms 

using one sample t-tests. This demonstrated that levels of postnatal depression at six weeks 

postpartum were significantly higher than that of a comparable, representative sample of 

Australian mothers at the same period postpartum (Ross, Evans, Sellers, & Romach, 2003). 

However, parenting stress was significantly lower at six weeks postpartum, across a range of 

domains (parental distress, difficult child and total stress) compared to normative data (Abidin, 

1995).  
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The social emotional subscale of the Bayley-III is a parent-reported measure of a range 

of skills relating to interpersonal connectivity, emotional expression and related behaviours 

(Bayley, 2006). In the current study, higher levels of parenting stress in asthmatic mothers at 

six weeks were found to significantly predict poorer social-emotional development in their 

infants four and a half months later. Previous research has also demonstrated that parental 

psychopathology can negatively impact on the social emotional development of infants (e.g. 

Gutermuth Anthony et al., 2005; van der Pol et al., 2016). Given that women with asthma are 

at higher risk of experiencing psychopathology (Kullowatz et al., 2007; Verhaak et al., 2005), 

it is perhaps unsurprising that their children may be a higher risk of delayed social and 

emotional development. It is hypothesised that children learn social and emotional regulation 

through reciprocal interactions with their caregivers (Conroy et al., 2012). Goodman and 

Gotlib (2002) suggest that children of mothers with depression are exposed to more negative 

affect, behaviour and cognitions, and through social modelling and learning, they may exhibit 

poorer social-emotional development. This provides a compelling explanation of the poorer 

social emotional scores of infants seen in this study; that asthmatic mothers suffering higher 

levels of parenting stress have difficulty modelling positive behaviour and affect in reciprocal 

interactions, which then impacts their child’s development. 

It is interesting to note that while social-emotional development was significantly and 

negatively associated with higher levels of maternal parenting stress in this study, only one 

mother reached the PSI-SF cut-off for clinical levels of parenting stress. Indeed, overall, 

asthmatic mothers in this study had significantly lower levels of self-reported parenting stress 

compared to norms. This apparent contradiction may suggest that asthmatic mothers and their 

infants are more sensitive to the effects of parenting stress, so that even significantly lower 

levels of parenting stress can impact significantly and negatively on infant social-emotional 
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development. It may also suggest that stress associated with other aspects of their life, which 

was not picked up by the PSI-SF, such as their chronic asthmatic status, could be influencing 

their functioning and interactions with their children. Lower levels of parenting stress in this 

sample could also be a result of the fact that mothers in this study possessed advantages that 

may protect them against the presence of parenting stress. This may have included more 

regular medical follow up, increased social support and greater familiarity with medical 

practices needed for both themselves and their baby. Studies have demonstrated that regular 

medical follow up for mothers with depression is associated with significant improvements in 

mental health status (Weissman et al., 2006).  

The expressive language subscale of the Bayley-III is a measure of the infant’s ability 

to vocalise mood and communicate with others (Albers & Grieve, 2007; Bayley, 2006). In the 

current study, more symptoms of depression at six weeks postpartum significantly predicted 

poorer scores of infant expressive language skills at six months of age. Similar findings that 

link postnatal depression with poorer infant language ability have been reported elsewhere, 

even for those mothers with subclinical levels of depression (Paulson, Keefe, & Leiferman, 

2008). The ability to contingently respond to their children is negatively affected in mothers 

suffering from postnatal depression (Murray et al., 1996). Additionally, the negative affect, 

lower levels of infant-directed speech and flattened vocal tone associated with postnatal 

depression have been hypothesised to lessen infants’ motivation and likelihood to 

communicate with others (Sohr-Preston & Scaramella, 2006). Given that mothers in this study 

demonstrated significantly elevated levels of depressive symptoms, as measured by the EPDS, 

these elements of postnatal depression may have also been present in the mothers in this study, 

therefore negatively impacting on their infants’ ability to effectively communicate.  
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The adaptive behaviour subscale of the Bayley-III is a parent-report questionnaire 

composed of items from the Adaptive Behaviour Assessment System (ABAS-II; Harrison & 

Oakland, 2003) and includes aspects such as infants’ skills in health and safety, self-care and 

communication. As with expressive language abilities, higher levels of postnatal depression 

at six weeks also predicted poorer infant adaptive behaviour skills at six months. Previous 

research has suggested that depressed mothers are less likely to provide the external support 

and “scaffolding” required to help infants develop a sense of themselves, their relationships 

and encourage participation in extra-curricular activities and autonomous functioning 

(Goldsmith & Rogoff, 1995; Murray et al., 1996). This also provides an interesting account 

of the lower scores seen in this study; mothers with greater depressive symptoms are less 

likely to encourage independent functioning and foster the development of daily living skills, 

which resulted in lower scores of adaptive functioning. 

The overall predictive relationship between maternal psychological distress at six 

weeks and poorer child development outcomes at six months may be explained by poorer 

infant-mother dyadic interactions. Crnic et al., (2014) found that higher levels of parenting 

stress were associated with lower levels of dyadic pleasure and increased conflict observed 

through naturalistic observations. Others have found that mothers with depression display less 

sensitive attunement and fewer positive affirmations to their children, in comparison to control 

mothers (Murray, Fiori-Cowley & Hooper, 1996). This, in turn, has been shown to be 

associated with poorer cognitive and social-emotional development (Murray et al., 1996; van 

der Pol et al., 2016). These explanations suggest that it may be the subsequent interactions 

between mother and child that mediated the relationship between maternal distress and infant 

development in this study.  
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However, given that asthma represents a significant source of stress both in pregnancy 

and throughout life (e.g. Lim et al., 2012; Murphy & Schatz, 2014), it is difficult to disregard 

the role that asthma and related physical and psychological stress could have played in 

determining infant social emotional, expressive language and adaptive behaviour 

development measured at six months of age. The negative effects of postnatal maternal 

stress/depression in combination with the stress a foetus may experience prenatally, could 

have had a combined, negative effect on their later development. However, given the nature 

of this study, and the fact that prenatal maternal psychological distress was not measured, it is 

difficult to fully understand this relationship.  

Finally, the Bayley-III estimated that between 0-2% of infants in this study were 

classified as “at risk” for developmental delay. However, the Bayley-III may be 

underestimating this number. Other studies using large, representative samples have estimated 

the prevalence of developmental delay in children to be around 13-17% (Anderson & Burnett, 

2016; Rosenberg, Zhang, & Robinson, 2008). A study by Anderson et al. (2010) also found 

that the Bayley-III estimated rates of developmental delay in a characteristic population to be 

between 1-4% across developmental domains. This has led some to claim that the Bayley-III 

significantly and consistently overestimates levels of development and therefore leads to the 

under-reporting of developmental delay in children (Anderson & Burnett, 2016). Therefore, 

the percentage rates of infants “at risk” for developmental delay in this study should be 

interpreted with caution.  

Limitations 

While this study provided some interesting insights into the mental health of asthmatic 

mothers and subsequent infant development, it is not without limitations. Given the scope of 

this study, we were limited by the relatively small sample size and poor retention rate of 
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participants. A larger sample size would have improved power to detect an effect and 

increased the sensitivity of the findings. Additionally, several key risk factors known to affect 

infant development were not collected, including infant birth weight and maternal asthma 

control and severity during pregnancy. Controlling for factors such as this may have 

strengthened the current findings.  

Also, given that infant scores of social-emotional development and adaptive behaviour 

skills are both gathered through parent report, as are the PSI-SF and EDPS, it may be that 

mothers who perceive themselves to be more psychologically distressed also view their 

children’s behaviour and development more negatively, thus introducing bias into these 

results.  Additionally, it is not clear whether it is prenatal stress associated with asthma in 

pregnancy, or postnatal psychological distress that affects later infant development. In order 

to clarify this relationship, it would be interesting to measure levels of stress in asthmatic 

mothers during pregnancy, as well as postpartum, to tease this issue apart. 

The lack of a comparison or control group (children of mothers without asthma) was 

also a limitation of this study, as this could have provided an interesting point of difference 

from which to compare our results. It is also difficult to confidently infer the direction of 

causality of these results. While it is possible that poorer mental health in asthmatic mothers 

at six weeks leads to poorer infant development at six months, it is also possible that this 

relationship is bidirectional. That is, delayed infant development may have represented a 

source of strain for mothers, thereby increasing their levels of self-reported psychological 

distress. Previous studies have reported that parental strain related to childhood developmental 

and emotional disorders have significant and adverse effect on parents’, especially mothers’, 

psychological functioning (Gross, Shaw, Moilanen, Dishion, & Wilson, 2008; Umberson, 

Pudrovska, & Reczek, 2010).  Having said this, delayed infant development can be very 
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difficult for the layperson to discern, especially at 6 weeks of age. It could have been beneficial 

to include a longitudinal analysis of infant development over several time periods, as this 

could strengthen findings and clarify the direction of causality between maternal distress, 

asthma and infant development.  

Finally, this study did not include a measure paternal stress or depression. Other 

studies have demonstrated that while infant development is significantly influenced by 

mother-infant interactions, fathers play an important role too (Connell & Goodman, 2002; 

Gross et al., 2008). Incorporating a measure of paternal distress may have created a more 

holistic understanding of how parental psychological distress in asthmatic families contribute 

to infant development.  

Implications 

These results shed interesting light on the particular mental health status of asthmatic 

mothers, and how this may impact on subsequent infant developmental prospects. They also 

strengthen the argument that both maternal stress and depression may be contributing to 

poorer infant outcomes across a range of domains; namely infant expressive language, 

adaptive behaviour and social-emotional skills. These findings are significant because they 

accentuate the importance of early assessment and treatment of women at high risk of 

psychopathology, such as mothers with asthma, given the negative effects this may have on 

the development of their children. Future studies could compare the developmental outcomes 

of children of mothers with asthma and children of mothers without asthma, in relation to 

maternal psychopathology, in order to determine whether these relationships are different 

between mothers with and without asthma.  
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While these findings must be interpreted with caution, they may impact on 

recommended care for mothers with asthma, and their children, both in pregnancy and after 

birth. Current best care practices for the management of asthma in pregnancy and after birth 

focus on the maintenance of healthy airways and the prevention of exacerbations (Murphy, 

2015). The results of this study suggest that proactive assessment and monitoring of maternal 

psychopathology by family doctors, physicians and nurses is also important, in order to aid in 

the early identification and necessary support of mothers with asthma. Additionally, these 

results suggest that children of mothers with asthma could benefit from closer monitoring by 

general practitioners, paediatricians and nurses in order to recognise and treat children at risk 

of developmental delay as early as possible.  
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Figures and tables embedded in text 

 

Please ensure the figures and the tables included in the single file are placed next to the 
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