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Preface
It is becoming increasingly evident that our mental and physical health, including our immune
function, are interconnected. Therefore, explanatory models are becoming more biobehavioural. This
thesis focuses on the nature, course and relationship of maternal asthma and maternal mental health in
women during pregnancy and in the first few months postpartum, and the subsequent implications for
child development. I explore these relationships by way of a systematic review, two cross-sectional
studies and one longitudinal, observational study.
The thesis is organised as follows: In Chapter 1, the mechanisms underlying the association
between mental and physical health are reviewed and discussed, with an emphasis on the role of
immune and inflammatory factors. Then, these factors are contextualised specifically in terms of the
association between mental health and asthma. Chapter 2 provides a review of the literature on the
nature and course of asthma during pregnancy, including exacerbations and medication use, and
discusses the mechanisms underlying the adverse effects that asthma has on pregnancy and vice versa.
In Chapter 3, I outline the prenatal foundations of child development and how environmental
influences and birth complications can shape later, healthy development in children. I provide more
detail on the early learning and perceptual skills of young infants, as well as their cognitive, language,
motor and social-emotional development. I also outline how early experiences in the first year of life
and prior to birth have lifelong consequences. In this chapter, I also briefly outline common
developmental disorders and their etiologies. To our knowledge, there was no systematic review of
the literature relating to maternal asthma and infant developmental outcomes. This research question
is answered in Chapter 4.
The first study of the thesis – a systematic review (Chapter 4) – examines the cognitive and
behavioural development of children born to mothers with asthma. In this review, based on available
literature up until January 2018, I report that there is weak evidence for a relationship between
maternal asthma during pregnancy and poor developmental outcomes in children. Some studies
reported that maternal asthma is associated with an increased risk for autism (Croen, Grether,

1

Yoshida, Odouli & Van de Water, 2005) and intellectual disability (Langridge et al., 2013; Leonard,
de Klerk, Bourke & Bower, 2006), however, these small effects disappeared after controlling for
confounders. Other studies found no associations (Flannery & Liederman, 1994; Micali, Chakrabarti
& Fombonne, 2004; Mouridsen, Rich, Isager & Nedergaard, 2007), while the only prospective study
found that if asthma is well-managed during pregnancy, infants have similar developmental
trajectories to those of healthy mothers (Schatz, Harden, Kagnoff, Zeiger & Chilingar, 2001). These
findings suggest that while there may be an association between maternal asthma during pregnancy
and adverse cognitive and developmental outcomes for the child, optimal asthma management in
pregnancy is important for long-term developmental benefits in children. These findings also indicate
that more detailed information about cognitive outcomes of children born to mothers with asthma is
needed. This is addressed in studies 3 and 4 of this thesis (Chapters 8 and 9) using eye tracking
methodologies.
In Chapter 5, I review literature on mental health in women during the postpartum period, and
its implications for child development. For women, pregnancy and new motherhood presents a
vulnerable time for the onset or relapse of a mood disorder (O'Hara & McCabe, 2013). Poor mental
health, including disorders such as depression and anxiety, can interfere with a mother’s capacity to
care for her baby and can negatively affect her close relationships (Priest & Barnett, 2008). Poor
postpartum mental health in mothers is a known risk factor for adverse developmental outcomes in
infancy, with studies consistently linking maternal postpartum depression with poorer cognitive,
language and socioemotional development in children and adolescents (Alvarez, Meltzer-Brody,
Mandel & Beeber, 2015; Brand & Brennan, 2009; Grace, Evindar & Stewart, 2003; Sohr-Preston &
Scaramella, 2006; Stein et al., 2014), and with increased rates of internalizing and externalizing
disorders in childhood and adolescence (Conroy et al., 2012; Naicker, Wickham & Colman, 2012;
Verbeek et al., 2012).
This is followed by a general methods chapter (Chapter 6) detailing the protocols for the
experimental work conducted in this thesis. This work consisted of three studies: two cross-sectional
studies and one longitudinal, observational study. Participants for the studies were sourced from three
2

larger investigations. First, pregnant women with asthma were recruited from the Breathing for Life
Trial (Murphy et al., 2016), which is an ongoing, large, randomised controlled trial assessing the
effects of a novel asthma intervention during pregnancy on infant and maternal perinatal health.
Women were randomised to either the intervention or the treatment-as-usual group. Second,
Breathing for Life Trial (BLT) participants and their infants were invited to participate in a nested,
postnatal follow-up study, the Breathing for Life Trial – Infant Development (BLT-ID) study. This
study assessed the developmental outcomes of infants born to mothers with well-managed and
treatment-as-usual asthma. Third, mother and infant pairs were recruited from the local community as
part of the BabyMinds study. This study had a largely identical protocol to the BLT-ID study and
provided a control cohort of mothers without asthma and their infants.
In the second study of this thesis (Chapter 7), I report the results of the cross-sectional study
examining the prevalence and severity of psychological distress in women with asthma during the
pre- and post-partum periods. I also investigated whether the self-management, medications
knowledge and symptoms of asthma differed between women with and without psychological
distress. Asthma symptoms and severity were assessed via lung function (using spirometry) and selfreport. Data on pre-natal psychological distress was measured using the Edinburgh Postnatal
Depression Scale (EPDS; obtained from medical records), and postnatal psychological distress was
measured by the EPDS and the Achenbach System of Empirically Based Assessment (ASEBA) Adult
Self-Report scales at 6 weeks postpartum. Twenty percent of our sample had a diagnosed mental
health condition, e.g. depression, 14% were currently receiving mental health care, while 47% of
participants had received mental health care in the past. Our sample also reported more aggressive
behaviour, and showed elevated symptoms of avoidant personality and attention deficit/hyperactivity,
however odds ratio analyses were not significant. Poorer self-reported postnatal asthma control was
strongly associated with elevated somatic complaints, externalising problems, antisocial personality
problems and greater withdrawal. Surprisingly, prenatal, objective measures of asthma severity and
control were largely not associated with measures of psychopathology. These findings indicate that
pregnant women with asthma frequently report issues with psychological distress during the pre- and
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post-natal periods, and that a woman’s subjective perception of their asthma control may be more
related to psychopathology than objective asthma measures.
In the third study (Chapter 8), I report on the development of infants born to mothers with and
without asthma in the first year of life. General, global development was measured in 6 and 12 month
old infants with the Bayley Scales of Infant and Toddler Development – Third edition (BSID-III),
which is a broad, clinical measure of development and developmental delay. Further, I measured the
social-cognitive construct of joint attention and habituation ability in more detail using eye tracking
methodology. Infants of mothers with asthma performed similarly on both the BSID-III and eye
tracking tasks to infants born to healthy mothers. In a secondary finding, the social cognition and
habituation constructs of infant cognition, measured by the eye tracking tasks, were weakly related to
the cognitive and other subscales of the BSID-III. This indicates that while the BSID-III is a good
clinical measure of broad infant development, eye tracking tasks may give different insights about
specific infant cognitive processes.
Finally, in the fourth study (Chapter 9), I report on whether child development and cognition
vary as a function of maternal mental health or asthma control and severity. Maternal mental health
was measured at six weeks postpartum using the EPDS and ASEBA ASR scales. Maternal prenatal
asthma control and severity were classified using the GINA guidelines. General infant development
was measured by the BSID-III at 6- and 12-months of age. Infant cognition was measured by
habituation and social cognition eye tracking tasks administered at 6- and 12-months of age. Infant
development and cognition did not vary as a function of maternal asthma or mental health status,
indicating that, in our study, these maternal factors did not appear to adversely impact infant
development in the first year of life.
In Chapter 10, I summarise the key findings of the thesis related to the association of maternal
asthma and maternal mental health in the pre- and post-natal periods, and their implications for child
developmental outcomes in the first year of life. Based on the findings of the systematic review
(Chapter 4), there is weak evidence suggesting that while children of mothers with asthma may have
slightly increased odds of developing autism or an intellectual disability, infants of mothers with well4

managed asthma during pregnancy fare equally in terms of their development as infants of mothers
without asthma (Whalen et al., 2018). This conclusion is supported by the findings in the fourth study
(Chapter 9), which showed that infants of mothers with well-managed and treatment-as-usual asthma
performed similarly on the BSID-III and on the habituation and joint attention eye tracking tasks. In
the second study (Chapter 7), women with asthma frequently reported psychological distress during
pregnancy and in the early post-partum period. Further, the results suggest that psychological distress
may be related to mothers’ subjective perception of asthma control. In my fourth study (Chapter 9), I
showed that, in the current sample, neither a woman’s asthma nor her mental health status had any
adverse impacts on child development or cognition, in the first year of life.
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Abstract
We are beginning to realise just how interconnected our mental and physical health are, and
explanatory models are becoming more biobehavioural. The nature of these interactions during
pregnancy and the implications for child development are less well known. As such, this thesis aimed
to characterise the nature, course and relationships of maternal asthma and maternal mental health in
women during pregnancy and in the first few weeks post-partum, and the implications of each on
infant development in the first year of life. In this thesis, these relationships were explored by way of
a systematic review, two cross-sectional studies and one longitudinal, observational study. The
systematic review examined the available literature on the cognitive and behavioural development of
children born to mothers with asthma, and showed that there is weak evidence for a relationship
between maternal asthma during pregnancy and poor developmental outcomes in children. To further
investigate the relationships between maternal asthma, mental health and child development, we
prospectively followed up cohorts of mothers with and without asthma. Both populations were
followed up at 6 weeks, 6 months and 12 months postpartum. This thesis showed that pregnant
women with asthma frequently report issues with psychological distress during the pre- and post-natal
periods, and that subjective perception of asthma control may be more closely related to
psychopathology than objective asthma measures. To investigate infant development in more detail,
we assessed the cognitive, linguistic and motor development of 6- and 12-month old infants with the
Bayley Scales of Infant and Toddler Development, and examined habituation and joint attention
ability using eye tracking paradigms. It was found that maternal asthma during pregnancy and
maternal mental health during and after pregnancy were largely not associated with atypical infant
cognitive, linguistic or motor development. Together, these findings send a positive message
regarding the implications of maternal asthma and mental health on child development, particularly as
the worldwide prevalence of asthma and mental health conditions are increasing.
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BLT-ID
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False discovery rate
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