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Key Definitions
The following terms and definitions apply to this dissertation. These terms and definitions
originate from the psychology discipline, in particular, the PIMH discipline. Alternative
definitions may be used in other disciplines.
PIMH Terminology
Antenatal: Refers to the duration of the pregnancy, up until childbirth.
Prenatal: Refers to the duration of the pregnancy, up until childbirth. Alternative terms are
antenatal and antepartum.
Postpartum: Postpartum usually applies to the mother when referring to the time period after
childbirth. The first 12 months after childbirth may be included in the postpartum period.
Postnatal1: Postnatal typically applies to the baby when referring to the time period after
childbirth. The first 12 months after birth may be included in the postnatal period. An
alternative term is postpartum.
Perinatal2: The entire pregnancy and the first 12 months after birth may be included in the
perinatal period. i.e. the combined prenatal and postpartum period.
Multiparous: Bearing a child ≥ second time, experiencing ≥ second childbirth.
Nulliparous: Never given birth to a live baby.
Primiparous: Bearing a child for the first time, experiencing the first childbirth.
Developmental Terminology
Infancy: Relating to offspring, the time period from birth up to approximately 24 months.
Toddler: Relating to children between two and four years.
1

In the medical literature, postnatal is commonly defined as the first 6-8 weeks.
In the medical literature, perinatal refers to the time period closely before and after birth and is usually defined
as starting in the 20th to 28th week of gestation and ending 1-4 weeks after birth.
2
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Pre-School Aged: Relating to young children between four and six years.
School-Aged: Relating to young children of school age, typically between six and 11 years.
Adolescence: Relating to the youth, typically between 12 and 18 years.
Mother-infant relationship
While the author acknowledges the more inclusive, gender-neutral terminology, such as
‘parent’ or ‘caregiver’ used in the discipline, the term ‘mother’ is predominantly used in the
current dissertation because the adult participants comprising the samples were all pregnant
women who identified as mothers.
Attachment: Attachment is defined in this dissertation according to Bowlby’s attachment
theory. Bowlby considered attachment to be a biologically-based behavioural system,
describing attachment behaviour as an inborn bias of human infants to seek proximity to a
protective caregiver in times of stress, distress, illness, and other physical or psychological
discomfort.
Bonding: Maternal bonding describes a qualitative change in the relationship of a mother to
her infant, emerging during pregnancy. This change occurs due to the physically developing
fetus and psychological adjustments accompanying the upcoming mothership (EPDS;
Cranley, 1981). Bonding may be measured during pregnancy according to the cognitions
reported by mothers in regard to their offspring, as demonstrative of a caregiver’s affiliative
relationship or tie to the infant (Evertz, 2021).
Mother-Infant Interaction: The current dissertation takes a dyadic systems approach to
define mother-infant interaction. Using this approach, mother-infant interaction is defined as
a dynamic and transactional process consisting of three domains: 1) maternal behaviour, 2)
infant behaviour and 3) dyadic coordination (Beebe et al., 2016).
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Mother-Infant Emotional Availability: The construct of mother-infant emotional
availability describes the quality and synchrony of emotional expressions and behaviour
observed between mother and infant, including their accessibility, accurate perceptiveness,
and timely and appropriate responsiveness to one another during a mother-infant interaction
(Biringen, 2008).
Mother-Infant Relationship Quality: The term mother-infant relationship quality will be
used in the dissertation to describe the affective relationship quality between mother and
infant more broadly, particularly to summarise research findings that use multiple different
relationship constructs. Specific terms such as emotional availability and attachment will be
used when a specification of the relationship framework is relevant.
Assessment
Assessment: The administration of evaluations to determine current levels of functioning in a
given area, typically employed to inform a plan of intervention or treatment for the
client/patient.
Diagnostic: The administration of a norm-referenced diagnostic measure, typically lengthy
and detailed and administered by professionally trained personnel to make a categorical
diagnosis.
Mental Disorder: Condition fulfilling diagnostic criteria (depression, anxiety disorder,
bipolar disorder), which may be mild, moderate or severe.
Mental Health Symptoms: Symptoms of a mental disorder that do not in themselves
constitute a clinical diagnosis.
Screening: The application of a quick, relatively brief and straightforward measure to a
community population in order to identify persons who have a high likelihood of harbouring
the clinical problem in question.
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Abstract
Background: Maternal depressive symptoms are recognised as a significant risk factor for
disturbances to the mother-infant relationship and child developmental outcomes. Less is
known about the effects of specific maternal mental disorders, particularly comorbid or
severe mental illness, on the mother-infant relationship. Aims: This dissertation aimed to
gather new insights regarding mother-infant interaction quality in the context of maternal
mental disorders (Study One and Two) and the assessment of mother-infant interaction
quality in research (Study Three) and its application to clinical practice (Study Four).
Methods: Empirical (Study One and Two), psychometric (Study Three), and translational
(Study Four) research methods were used. Study One (N = 115) and Study Two (N = 127)
involved a longitudinal pregnancy cohort of mother-infant dyads with repeated measurement
of maternal disorders (major depression, generalised anxiety, bipolar disorder), symptoms
(depressive, anxiety), and antidepressant use over the perinatal period, and assessment of
mother-infant interaction quality at six months postpartum using the Emotional Availability
Scales (EAS). Study Three (N =342) involved a higher-order factor analysis of EAS data
followed by multigroup measurement invariance testing comparing a depressive disorder
group to a comparison group not meeting diagnostic criteria. Lastly, Study Four (N =329)
employed a translational approach using an online, cross-sectional survey and distributed
globally to explore the parent-infant assessment practices and preferences of perinatal and
infant mental health (PIMH) clinicians. Results: Compared to a comparison group, the risk of
emotional unavailability was higher among dyads with lifetime major depression and even
higher among dyads with a comorbid perinatal generalised anxiety disorder. Compared to no
disorder or major depressive disorder, the risk of emotional unavailability was also higher
among dyads with bipolar disorders. Psychometric evaluation of the EAS showed comparison
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group EAS data best fit a unidimensional factor solution and the EAS to be only partially
invariant between a depressed and nondepressed group. The translational study indicated a
strong endorsement of parent-infant relationship assessments independent of demographic or
service characteristics among PIMH clinicians globally. Regardless of service context and
framework, most clinicians endorsed a dyadic focus to assessment as their individual
preference. Conclusions. Findings extend existing knowledge regarding parent-infant
relationship quality in a mental health context, including assessment practices in research and
practice settings and the potential effects of a range of maternal mental disorders on motherinfant emotional availability. Specifically, findings may support the identification of at-risk
dyads who may require additional supports or specialised psychological interventions to
assist them to improve emotional availability. Ongoing empirical, psychometric, and
translational research involving mental health samples are needed to facilitate agreement
among researchers and clinicians on optimal measures of parent-infant interaction quality.
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Chapter 1: Dissertation Overview
1.1 Preface
Chapter 1 provides a critical overview of the dissertation and its contribution to the
field of research, followed by a brief overview of each chapter and ending with the
dissertation aims and hypotheses.
1.2 Introduction
Perinatal mental disorders are the most common complication of child-bearing and
have increased in prevalence (Howard & Khalifeh, 2020). Research reports depression in
pregnancy to be 51% more common among young mothers today than their mothers’
generation 25 years ago (Pearson et al., 2018). While depression is the most common
perinatal mental disorder, it is heterogeneous (Putnam et al., 2017), often presenting with a
comorbid anxiety disorder (Kessler et al., 2003; Rogers et al., 2020). While less common
than depression and anxiety disorders, the risk of severe mental disorders, particularly the
recurrence of bipolar disorders (BD) (Perry et al., 2021; Wesseloo et al., 2016), is also higher
during the perinatal period. Maternal mental disorders are associated with risks to the mother,
her offspring, and the mother-infant relationship (Howard & Challacombe, 2018; Stein et al.,
2018; Stein et al., 2014). Regarding child development, for example, researchers have
uncovered associations between maternal mental ill-health and offspring developmental
disturbances (Matijasevich et al., 2015; Verbeek et al., 2012), including social and emotional
behavioural issues in early childhood (Hoffman et al., 2017; Lyons-Ruth & Jacobvitz, 2008;
Van den Bergh & Marcoen, 2004), and adolescence (Beardslee et al., 1983; Lewis et al.,
2014; Mennes et al., 2020; Van den Bergh, Mennes, et al., 2005). Perhaps the most widely
acknowledged implication is the greater susceptibility of offspring to develop mental health
24

difficulties over their lifetime (Weissman et al., 2021). In their attempts to identify
mechanisms that may underly these transmissions of risk from parent to offspring,
researchers have identified the mother-infant relationship, specifically, the quality of early
mother-infant interactions, as one potential modifiable pathway (Galbally & Lewis, 2017;
Goodman, 2020; Goodman & Gotlib, 1999; Hopkins et al., 2013; Stein et al., 2014).
Mother-infant interactions are pivotal to offspring developing their capacity to
emotionally self-regulate and socially relate (Evertz et al., 2020; Samdan et al., 2020; Zeanah,
2018). In the most extreme case, substantial emotional neglect of offspring can result in
developmental disturbances and infant failure to thrive (Ward et al., 1993; Ward et al., 2000).
Maternal mental disorders are associated with disruptions to a range of maternal emotions,
cognitions, and behaviours, and in the context of caregiving, may impede on a parent’s
emotional availability and general caregiving ability (Field, 1984 – 2010). Problems in
parent-infant interaction have been identified as a possible risk factor for disturbances to
healthy social and emotional development, including some studies suggesting an association
with poorer executive functioning (Fearon et al., 2010; Groh et al., 2012; Lucassen et al.,
2015; Ramchandani et al., 2013; Sethna et al., 2017; Theule et al., 2016; Wylock et al.,
2021). In contrast, a healthy parent-infant relationship has been shown to buffer infants
against external risk, including the risks posed by parental psychopathology (Howard &
Khalifeh, 2020; Lundy, 2002; Maughan et al., 2007; Sethna et al., 2015). Accordingly, the
mother-infant relationship has become an integral component of perinatal and infant mental
health (PIMH) research and service delivery (Galbally et al., 2013; Galbally et al., 2019;
Galbally, Watson, et al., 2020; Howard & Khalifeh, 2020).
The PIMH literature comprises key research demonstrating a negative association
between maternal mental health and mother-infant interaction quality (Beebe et al., 2012;
Campbell et al., 1995; Field, 2010; Field, 1984; Gaffan, 2000; Lovejoy, 2000; Radke-Yarrow
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et al., 1995; Stein et al., 2014; Wan & Green, 2009). Across the research involving motherinfant interaction quality among mental health populations, depression has been the most
commonly examined condition (Fearon & Belsky, 2018; Hazell Raine et al., 2020). Several
systematic reviews and meta-analyses have reported a significant association between
depression and reduced mother-infant relationship quality (Beck, 1995), including reduced
mother-infant bonding quality (Tichelman et al., 2019), maternal insensitivity (Bernard et al.,
2018; Goodman et al., 2017) and insecure infant attachment (Barnes & Theule, 2019;
Śliwerski et al., 2020). However, the effect sizes for these reviews range between small and
moderate, suggesting a sizable portion of the variance in mother-infant relationship quality
was unaccounted for by maternal depression.
Most of the studies informing these reviews have examined symptoms rather than
disorders and restricted assessment to the postnatal periods rather than the perinatal period
(Atkinson et al., 2000; Barnes & Theule, 2019; Beck, 1995; Campbell et al., 2004;
Easterbrooks et al., 2012; Flowers et al., 2018; Hazell Raine et al., 2020; Tichelman et al.,
2019). The Edinburgh Postnatal Depression Scale (EPDS; Cox et al., 1987) is the most
widely employed depression measure in research (Austin & Lumley, 2003; Gibson et al.,
2009), a brief, self-report scale designed to screen antenatal and postnatal women to identify
those who require further assessment for depression, this scale captures possible depressive
symptoms spanning the last seven days only. Depressive disorders are characterised by a
higher severity threshold, including a longer duration and functional impairment. Assessment
of disorders is more comprehensive, requiring clinician-administered interviews designed
according to diagnostic criteria (APA, 2013). Likely due to the resource demands of
conducting diagnostic assessments, many longitudinal cohort studies have included brief
rating scales such as the EPDS to assess mental health among nonclinical samples (Ding et
al., 2014; Hakanen et al., 2019; Moss et al., 2020; Olsson et al., 2021; Rossen et al., 2019;
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Schmied et al., 2013), rather than a diagnostic assessment to capture disorders. Among the
studies that have examined major depressive disorders (MDD), findings have been mixed.
Some researchers had identified an adverse effect of lifetime MDD on mother-infant
relationship quality (Belsky & Jaffee, 2006; Bind et al., 2021; Forbes et al., 2004; Hayes et
al., 2013), while other studies have failed to identify a significant effect, even when current
perinatal depression (disorders and symptoms) were present (MacMillan, Lewis, Watson, &
Galbally, 2020; Nath et al., 2019; Tharner et al., 2012). Accordingly, not all mother-infant
relationship difficulties can be identified by the presence of maternal mental ill-health, and
researchers have cautioned against overstating the link (Fearon & Belsky, 2018; Galbally,
Stein, et al., 2020).
Another potential contributor to the mixed findings, and failure to consistently identify
a significant effect of depression on maternal or child outcomes, might be the varying
conceptualisations and measurement of depression within the literature (Goodman, 2020).
Depression is a highly heterogeneous disorder, even within the perinatal period (Putnam et
al., 2017).

Despite this, examination of depression according to different disorder

presentations, such as comorbidities and disorder history, are uncommon (Goodman, 2020;
Howard & Khalifeh, 2020; Kimmel et al., 2020; Putnam et al., 2017). In the emotional
availability (EA) literature alone, EA has been shown to differ according to remission,
history, and comorbidity status of MDD. For example, MacMillan et al. (2020) did not
identify an effect of perinatal MDD on postpartum maternal EA yet, Kluczniok et al. (2016)
and Dittrich et al. (2018) found fully-remitted MDD predicted maternal emotional
unavailability at preschool age. In terms of comorbidity status of MDD, Carter et al. (2001)
found the effects of MDD on emotional unavailability observed at four months infant age
were accounted for by comorbid MDD, not MDD alone. The comorbidities comprising
Carter et al.’s sample were mostly anxiety disorders. Such findings provide a strong rationale
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for further research on the effects of MDD according to lifetime history, remission status, and
comorbid anxiety disorder on mother-infant EA.
The same phenomenon of varying conceptualisations and measurement of maternal
mental health also extends to the mother-infant relationship, impeding the synthesis of
findings. Multiple relational constructs characterise the literature, most originating from
attachment theory and describing relationship quality according to maternal (Bohr et al.,
2018), child (Clayton, 2019), or dyadic qualities (Biringen et al., 2010; Bornstein & Putnick,
2020). In line with this, numerous measures have been employed to assess relationship
quality in research, most common of which have been parent-report scales and observational
measures (Lotzin et al., 2015; Pedersen et al., 2013b; Wittkowski et al., 2020). While
parenting rating scales can provide valuable insight into the subjective experience of the
parent, researchers commonly describe observational measures as the ‘gold standard’ in terms
of providing a more objective assessment (Lotzin et al., 2015; Wittkowski et al., 2020). The
origins of observational assessments of mother-infant interaction quality began with the
development of measures to research the area of attachment theory (Bowlby, 1969; Bowlby,
1973), specifically, the development of Ainsworth’s Strange Situation Procedure (SSP;
Ainsworth et al., 1978) to measure infant attachment behaviour and Ainsworth’s Maternal
Sensitivity Scales (AMSS; Ainsworth, 1969) to measure maternal caregiving quality
according to the construct, maternal sensitivity; the accurate and appropriate level of
awareness, interpretation and responses to infant signals.
There have been at least 75 meta-analyses conducted on child-parent attachment
(Schuengel et al., 2021) since Ainsworth’s original studies in Uganda and Baltimore
(Ainsworth et al., 1969ab). Researchers have continued to support a link between maternal
sensitivity and child attachment (Bakermans-Kranenburg et al., 2003), only not to the
magnitude of effect sizes reported in Ainsworth’s studies conducted nearly half a century
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ago. The most recent meta-analysis reported maternal sensitivity to have a small to moderate
effect on infant attachment security (O’Neill et al., 2021). One potential contributor to the
variation in effect sizes could be differences in the measurement of maternal sensitivity
between studies. In their seminal meta-analysis, De Wolff and van IJzendoorn (1997) showed
that synthesis of findings according to different maternal sensitivity constructs were slightly
smaller (N = 1, 666, r = 0.22) than that derived from studies that used the same measurement,
e.g. AMSS (N = 837, r = 0.24) (De Wolff & van IJzendoorn, 1997). In addition to different
measurements of sensitivity, researchers also recommend that additional domains of
parenting, beyond sensitivity, may contribute to infant attachment security and account at
least in part for unexplained variance in child-parent attachment (Bernier et al., 2014; Fearon
& Belsky, 2018; van IJzendoorn, 1995). Accordingly, researchers have proposed
multidimensional frameworks comprising maternal sensitivity and other maternal behaviours
and qualities (Bernier et al., 2014; Biringen et al., 2017; Sirois & Bernier, 2018), the most
widely recognised being the EA framework (Biringen et al., 2021), measured using the EAS
(Biringen, 2008).
Without denying the strengths of attachment theory, proponents of the EA framework
purport that it promotes a greater emphasis on the emotional features of both caregiver and
child and goes beyond maternal sensitivity to include additional maternal and child dyadic
interaction qualities (Emde, 1980; Emde & Easterbrooks, 1985; Sorce & Emde, 1981).
Robert Emde (1985), a pioneer of the EA framework, proposed that EA could provide
insights into the likely trajectory of an infant’s attachment security. In contrast to the SSP, the
EAS has been designed for use in early infancy; thus, it can be applied before attachment
consolidation, which is theorized to consolidate around 12 months postpartum. In support of
this, studies have gathered predictive validity evidence for scores on the EAS predicting SSP
classifications and AAI scores predicting EAS scores (Biringen et al., 2017).
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However, the EA framework is not exempt from the inconsistencies and gaps that
plague measurement within the attachment and wider mother-infant relationship literature.
Among the EA literature, several studies have not shown emotional unavailability among
women with depressive symptomatology (De Falco et al., 2014; Endendijk et al., 2017;
Fonseca et al., 2010), or depressive disorders (Kaplan et al., 2008; Kaplan et al., 2015;
MacMillan, Lewis, Watson, & Galbally, 2020). On the other hand, several researchers have
identified emotional unavailability among women with a fully-remitted or lifetime depression
diagnosis (e.g. Kluczniok et al., 2016; 2018; Dittrich et al., 2018; Reck et al., 2016; Cornish
et al., 2008; Carter et al., 2001; Easterbrooks et al., 2000), suggesting these women with a
history of depression to differ to women with no history of depression in their EA. In line
with the perspective of depression researcher Goodman (2020), depression may be better
examined according to lifetime status (e.g. Toth et al., 2009) rather than limiting the focus to
current status only. Additionally, aside from Carter et al. (2001) and Cornish et al. (2008),
each cited study assessed EA at pre-school age, not infancy. Together, the effects of lifetime
maternal depression on EA during infancy requires further testing.
Moving beyond depression, investigations of mother-infant interaction quality in the
context of other mental disorders are scarce, particularly among severe and comorbid
disorders (Flowers et al., 2018; Howard & Khalifeh, 2020). In their systematic review of
perinatal mental health and disorganised infant attachment, Flowers et al. (2018) found a
modest effect and concluded that further research involving clinical samples of women with
severe mental health disorders was still needed. Many of the studies identified by their review
had severe mental disorders among their study exclusion criteria, including chronic
Schizophrenia (Hipwell et al., 2000) and BD (Hayes et al., 2013; Ramsauer, Lotzin,
Quitmann, et al., 2014; Teti et al., 1995; Toth et al., 2009). Instead, studies involving motherinfant dyads with severe maternal psychopathology have typically been conducted in
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inpatient settings, for example, reporting on parenting or relationship quality at discharge
(Connellan et al., 2017; Gillham & Wittkowski, 2015; Kenny et al., 2013). These studies
have often used rating scales and grouped numerous severe mental disorders under the
umbrella terms; severe mental illness (SMI) (D'angelo, 1986; Davidsen et al., 2015;
Goodman & Brumley, 1990; Hipwell et al., 2000; Kumar & Hipwell, 1996; Ramsauer &
Achtergarde, 2018; Seifer et al., 1996; Snellen et al., 1999; Wan, Salmon, et al., 2007; Wan,
2008). Additionally, inpatient samples reflect women experiencing symptoms acute enough
to require hospitalisation; thus, they are also likely to demonstrate interaction qualities that
are specific to the context of acute psychopathology rather than trait-like or enduring
interaction qualities.
As a result, little is understood about the effects of BD on mother-infant interaction
quality, including no studies that have examined EA among women with BD. Critical
commentaries and reviews in the PIMH literature encourage researchers to conduct further
research involving women with BD (Flowers et al., 2018; Goodman, 2020; Howard &
Khalifeh, 2020). Only three publications could be identified that reported on maternal-infant
interaction quality among women with BD, two of which involved the same cohort and
compared a BD group to a comparison group without BD (Anke, Slinning, Moe, et al., 2019;
Anke et al., 2020), and the other comparing BD to unipolar depression and controls (Logsdon
et al., 2015). Consistent with the broader literature regarding severe mental illness and
mother-infant interaction quality (DeMulder & Radke-Yarrow, 1991; Hipwell & Kumar,
1996; Hipwell et al., 2000; Radke-Yarrow et al., 1995), each of these studies hypothesised
mother-infant interaction quality to be the lowest in their BD group, compared to controls or
depression only. While Anke et al.’s (2019; 2020) research confirmed lower relationship
quality associated with BD compared to no disorder, Logsdon et al.’s (2015) result did not
reach significance. In contrast, Logsdon et al. (2015) did identify significantly lower mother-
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infant interaction quality among their unipolar depression group. Given the scarcity of
research and mixed findings, further research comparing mother-infant interaction quality
between women with BD, major depression, or no disorder is warranted.
The variability in conceptualisation and measurement of maternal mental health across
the literature extends to examining the mother-infant relationship. Numerous constructs and
measures have been developed to study the mother-infant relationship (BakermansKranenburg et al., 2003; Bohr et al., 2018), most commonly via attachment (Ainsworth,
1979; Bowlby, 1969) and EA frameworks (Biringen, 2008; Biringen et al., 2017; Emde,
1980; Emde & Easterbrooks, 1985). Even within these two leading frameworks, variations in
their application and interpretation exists (Biringen et al., 2014; Duschinsky et al., 2021).
Duschinsky and colleagues (2021) recently published an essay on six attachment discourses
they identified within the literature and concluded that the discipline would benefit from
clarifying key attachment terminology. Discrepancies in construct interpretation are also
evident within the EA framework, with researchers administering and interpreting the EAS in
numerous ways (Biringen et al., 2014), despite a lack of published empirical validity
evidence to support the various interpretations. The inconsistency in the application and
interpretation of the EAS between studies has hindered the synthesis of EA knowledge.
Studies have reported results according to individual subscales (Austin, Christl, et al., 2017;
Garvin et al., 2012; Reck et al., 2016; Towe-Goodman & Teti, 2008), or even subscales with
items removed (Endendijk et al., 2019; Hallers-Haalboom et al., 2014). Scrutiny of the
rationales provided for scale modification reveals conceptual justifications, rather than
psychometric validity evidence, as per the educational and psychological test standards
(AERA et al., 2014). When multiple scores are proposed by a test, theoretical and empirical
evidence of the distinctiveness and reliability of the separate scores must be demonstrated
(AERA et al., 2014). Additionally, while the EAS has been applied a wide range of diverse
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contexts, including no less than 22 countries (Biringen et al., 2014), the psychometric
evidence cited as support for broad-scale applicability have primarily consisted of inter-rater
reliability coefficients (Biringen et al., 2014; Tryphonopoulos et al., 2016). Compared to
these coefficients, measurement invariance is considered a more robust standard of validity
evidence for group comparisons of scores on a measure (Lewis et al., 2017; Milfont &
Fischer, 2010; Putnick & Bornstein, 2016; Widaman & Reise, 1997).
These gaps in psychometric validity evidence are not limited to the EAS. Despite a
surplus of parent-infant assessment measures, there is a dearth of psychometric evaluations
(Bohr et al., 2018; Gridley et al., 2019; Lotzin et al., 2015; Mesman & Emmen, 2013;
Tryphonopoulos et al., 2016; Wittkowski et al., 2020). Reviews of the most widely employed
parent-infant assessment measures suggest gaps in empirical evidence to support their
validity (Blower et al., 2019; Bohr et al., 2018; Gridley et al., 2019; Mesman & Emmen,
2013; Tryphonopoulos et al., 2016). Lotzin et al. (2015) identified no less than 900 parentinfant observation measures reported in the literature, and more than 500 had been reported in
no more than one peer-reviewed publication. None of the measures reviewed had evidence of
validity across each test standard (AERA et al., 1999). The EAS was among a few selected
with evidence across four types of validity; evidence of the EAS’ internal structure, however,
was unavailable. While ongoing development and innovation of our methods are essential to
scientific progress, publishing corresponding validity evidence according to the educational
and psychological testing standards (AERA et al., 2014) should be standard practice when
proposing a new measure or a new way of interpreting an existing one. Accordingly, even
for widely employed parent-infant measures such as the EAS, gaps in their psychometric
validity evidence remain.
In addition to psychometric evaluations of parent-infant measures used in research,
parent-infant measures employed in clinical practice require evidence of clinical validity.
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Recent commentaries by attachment and perinatal mental health researchers emphasize that
parent-infant measures validated at the group-level for research settings are not transferrable
to clinical settings without validation to detect individual-level differences (Forslund et al.,
2021).

Forslund and colleagues (2021) raise widely shared concerns about the

misappropriation of attachment measures as a diagnostic measure of attachment problems or
dysfunction at the individual-level (Forslund et al., 2021; Galbally, Stein, et al., 2020).
Clinical guidelines are a key resource supporting the translation of research to practice,
informing clinicians of the latest evidence-based to employ. Scrutiny of the PIMH literature
and clinical guidelines concerning parent-infant assessment in clinical settings suggested a
lack of parent-infant measures with demonstrated sensitivity to detect clinically relevant
differences (Forslund et al., 2021; Galbally, Stein, et al., 2020; van IJzendoorn & BakermansKranenburg, 2021). While the current perinatal mental health guidelines recommend that
clinicians routinely assess the mother-infant relationship (Austin, Highet, et al., 2017), the
recommendations are limited to brief advice on identifying signs of relational difficulties, but
formal measures are not specified. In contrast, in other areas of psychological testing, robust,
standardized measures have been developed to assess psychological constructs such as
intelligence, the Wechsler Intelligence Scale for Children (WISC; Wechsler, 2014), and
psychopathology, Structured Clinical Interview for the Diagnostic and Statistical Manual
(SCID; First et al., 2016), with demonstrated validity for use in research and clinical contexts.
Accordingly, parent-infant relational measures with psychometric validity, clinical utility and
feasibility, are yet to be established in practice.
Despite being a key component of PIMH care, mother-infant relationship quality may
not be routinely assessed across different types of PIMH services. PIMH services include a
range of inpatient, community, consultation-liaison and day program settings, delivered in a
range of settings, including maternity and child health services and through adult, child and
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adolescent mental health services. Connellan and colleagues’ (2017) systematic review of
empirical findings following inpatient admission to Mother and Baby Units (MBUs)
identified 44 publications; however, less than 25% included assessments of mother-infant
relationships. The omission of these practices could result from service or clinician factors;
however, the studies did not indicate the reasons for these gaps. A review of the PIMH
literature for any translational or field research reporting on clinicians’ perspectives of parentinfant relationship assessment within clinical settings revealed no further insights. Mental
health research concerning PIMH assessment in clinical practice typically concerned
maternal mental health screening, such as community and health professionals’ attitudes
towards nationwide screening programs (Arefadib et al., 2021; Coates & Foureur, 2019;
Duncan & Murray, 2012; Mellor et al., 2019; Noonan et al., 2019; Noonan et al., 2018;
Schmied et al., 2020). One exception was an Australian survey of perinatal clinicians
conducted nearly two decades ago that examined clinician practices and preferences towards
mother-infant psychotherapy specifically (Galbally et al., 2006). Galbally et al.’s (2006)
survey found that most respondents utilized a psychodynamic approach to mother-infant
psychotherapy; however, despite most respondents working directly with the dyad, few
reported specific training experience in mother-infant psychotherapy. Positively, responses
indicated a strong interest among clinicians to improve their existing assessment practices.
Unfortunately, the scope of the survey was limited to treatment, and assessment practices
were not reported. As a result, the preferences, practices, and training experience of PIMH
clinicians in assessing parent-infant relationship quality remains unclear and warrants further
investigation. Clinician attitudes are a key facilitating factor to the successful implementation
of assessment protocols. Knowledge of clinicians' preferences could be used to inform efforts
to enhance parent-infant relationship assessment in practice, including the selection of parentinfant measures for clinical validation. An online, global survey of PIMH clinicians could be
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an effective method to conduct large scale consultation with clinicians and uncover practical
insights regarding parent-infant relationship assessment from the perspectives of clinicians.
In light of these gaps and inconsistencies characterising the PIMH literature, the current
dissertation employed empirical, psychometric, and translational research methodologies to
further the investigation into the effects of maternal mental disorders on mother-infant
relationship quality (Study One & Two) and the assessment of parent-infant relationship
quality in research (Study Three) and its application to clinical practice (Study Four). Robust
research methodology and statistical techniques were employed to extend and redefine
existing knowledge in the discipline. Specifically, the measurement of maternal mental health
was extended from the traditional focus on postnatal depressive symptoms to repeated
assessments of perinatal depressive and anxiety symptoms and disorders, including
comorbidity and severe mental disorders. The assessment of parent-infant relationship quality
in research and practice was extended via a psychometric evaluation of the most widely
employed observational measure of parent-child relationships, the EAS, and a translational,
global study of PIMH clinicians’ practices and preferences towards assessing the parentinfant relationship. This dissertation makes several original contributions to the PIMH
discipline, resulting in the first publications to examine the effects of lifetime and perinatal
status of MDD, including antidepressant use in pregnancy, on mother-infant EA (Aran,
Lewis, et al., 2021b), the effects of BD on mother-infant EA (Aran, Lewis, Watson, Nguyen,
et al., 2021), and the psychometric properties of the EAS’ purported factor structure and
measurement invariance (Aran, Lewis, Watson, MacMillan, et al., 2021).
1.3 Chapter Overview
This dissertation aimed to conduct a deeper investigation into the assessment of
mother-infant interaction quality among women with diagnosed mental disorders and their
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infants. The next chapter involves a review of literature relevant to the dissertation topic
(Chapter 2), followed by a chapter on the general dissertation methodology (Chapter 3). The
following four chapters comprise four original studies (Chapters 4 – 7). Study’s One, Two,
and Three are empirical studies involving a longitudinal pregnancy cohort, and Study Four is
a translational study involving the global participation of PIMH clinicians. The final chapter
comprises a general discussion and conclusions of the dissertation (Chapter 8).
Study One was concerned with mother-infant EA among women with MDD, according
to different characteristics of the depressive disorder measured in the perinatal period;
remission status, antidepressant use, and comorbidity status with a generalised anxiety
disorder (GAD). Specifically, Study One compared the EA of women with lifetime
experience of MDD (disorder group) to women with no history of MDD (comparison group)
and examined whether EA differed according to perinatal disorder status; current vs remitted,
treated vs untreated (antidepressants), and comorbidity with GAD (MDD versus
MDD/GAD). Study Two then examined mother-infant EA among women with lifetime
experience of MDD, women with BD, and women with no history of either disorder
(comparison group) and their infants.
In response to gaps in evidence for the psychometric validity of mother-infant
observation measures, Study Three was a psychometric evaluation of the EAS. The study
required technical skills in using multilevel modelling software to conduct statistical analyses
on longitudinal, repeat-measures data, including multigroup measurement invariance testing.
Study Three fills existing literature gaps regarding the EAS's factor structure and
measurement invariance of the EAS between depressed and nondepressed groups.
Furthermore, group membership was determined using a diagnostic assessment of depression.
The dissertation's final study was a translational study exploring the practices and
preferences of PIMH clinicians towards parent-infant relationship assessment. Practitioner
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attitudes are a key facilitating factor to the successful implementation of assessment
protocols. While clinician attitudes towards perinatal mental health have been widely
researched (El-Den et al., 2015; Kingston, Austin, et al., 2015; Kingston et al., 2017;
Kingston, Biringer, et al., 2015), studies reporting on clinician attitudes towards assessing
parent-infant relationship quality could not be identified. Translational research involving
interdisciplinary collaborations between researchers and clinicians can help obtain knowledge
regarding parent-infant relationship assessment within clinical contexts. Accordingly, Study
Four comprised a multilingual, multidisciplinary survey distributed globally to explore the
current practices and preferences of PIMH clinicians towards parent-infant relationship
quality assessment.
1.4 Dissertation Aims and Hypotheses
The dissertation is expected to make a significant and original contribution to the PIMH
discipline, extending and redefining our existing knowledge regarding the effects of maternal
mental disorders on the mother-infant relationship. Study One aimed to examine whether
mother-infant EA differs between dyads with lifetime experience of major depression
(‘disorder’) and dyads without (‘comparison’), and whether the effects differ according to
particular characteristics of depression during the perinatal period, namely, remission,
comorbidity and antidepressant treatment status. Based on the broader findings regarding
maternal lifetime history of depression and mother-infant interaction quality (Deave et al.,
2008; Murray et al., 1996; Righetti-Veltema et al., 2003), including lower EA (Carter et al.,
2001; Cornish et al., 2008), it was hypothesised that after controlling for maternal age,
antidepressant use in pregnancy, and postpartum depressive symptoms,
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(H1) Women with lifetime MDD and their infants would display lower EA than women
without lifetime MDD and their infants, even when the MDD was fully-remitted by the
perinatal period, and
(H2) Women with lifetime MDD comorbid with perinatal GAD (MDD/GAD) and their
infants would display lower EA than women with lifetime MDD only and their infants, and
women without lifetime MDD and their infants.
Study Two aimed to examine whether mother-infant EA differs between dyads with
BD, dyads with lifetime MDD, and dyads without lifetime experience of either BD or MDD
(‘comparison’). Based on the broader literature suggesting greater interaction difficulties
among women with more severe psychopathology (Radke-Yarrow et al., 1995; Wan &
Green, 2009), it was hypothesised that after controlling for any effects of maternal age and
postpartum depressive symptoms,
(H1) Women with BD will display lower maternal EA than women with lifetime MDD,
and women without lifetime MDD or BD, and
(H2) Infants of women with BD will display lower child EA than infants of women
with lifetime MDD, and infants of women without lifetime MDD or BD.
Study Three aimed to evaluate the factor structure of the EAS on a normative sample
and the multigroup measurement invariance of the EAS between a depressed and
nondepressed sample of mother-infant dyads. Based on the extant psychometric literature
concerning the EAS, expectations about the measure’s factor structure and measurement
invariance were equivocal. Accordingly, hypotheses were developed based on the EA theory.
It was hypothesised:
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(H1) The EAS will support a multidimensional factor solution when applied to a
normative sample of mother-infant dyads, and
(H2) The EAS will demonstrate measurement invariance between the same
nondepressed group and a depressed group of mother-infant dyads.

Study Four aimed to investigate current practices and attitudes towards clinical
assessment of parent-infant relationship quality among PIMH clinicians. Study Four was
exploratory, discovery-oriented research; thus, instead of hypotheses, it was guided by the
following research questions:
(RQ1). Do PIMH clinicians report attitudes that endorse the formal assessment of
parent-infant relationship quality?
(RQ2). Do PIMH clinicians report assessment practices that align with their service’s
preferred assessment practices?
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Chapter 2: Literature Review

2.1 Preface
Chapter 2 comprises a comprehensive and current review of key research concerning
maternal mental disorders and mother-infant relationship quality, with a focus on MDD,
GAD, BD, and mother-infant EA.
2.2 Maternal Mental Disorders
The perinatal period refers to the period from the conception of a child to the first year
following birth (Austin, Highet, et al., 2017). Women are susceptible to a range of
complications during this period, among which perinatal mental disorders are the most
common (Howard & Khalifeh, 2020). Early intervention to alleviate mental ill-health is
integral, with implications of mental disorders extending beyond the mother to her offspring
(Howard & Challacombe, 2018; Stein et al., 2018; Stein et al., 2014).
2.2.1 Major Depressive Disorder (MDD)
Depression constitutes a heavy economic burden for society and is among the leading
causes of disability worldwide (Greenberg et al., 2021). Depression is a mood disorder,
primarily characterised by persistent low mood and loss of interest or pleasure in usual
preferred activities, causing significant impairment to one's daily functioning. To meet
diagnostic criteria for MDD (APA, 2013), one must experience at least five symptoms from a
set of eight criteria: persistent depressed mood, loss of interest or pleasure, significant
fluctuations in weight or appetite, engaging in purposeless movements such as pacing the
room, fatigue or loss of energy, feelings of worthlessness or guilt, indecisiveness or
diminished ability to think or concentrate, and suicidal ideation or attempt. Symptoms are
experienced nearly every day, except weight fluctuation and suicidal ideation, for at least a
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week, and at least one symptom must be persistent depressed mood or loss of interest or
pleasure. The same criteria apply to perinatal depression, which describes women diagnosed
with major depression and the specifier: with peripartum onset (APA, 2013). Depression is
the most prevalent mental disorder among women, and the incidence rate is higher during the
perinatal period (Asselmann et al., 2020; Gavin et al., 2005), up to three times the rate of
depression among women generally (Cox et al., 1993). In Australia, depression reportedly
affects up to one in 10 women during the antenatal period and one in six during the
postpartum period (Buist et al., 2008; Woolhouse et al., 2012), with as many as half meeting
criteria for MDD (Evertz et al., 2020). Prevalence rates in Northern American and European
general population samples are similar: 13% for postpartum depression (O'Hara & McCabe,
2013), with 7% meeting criteria for a disorder in the first three postpartum months (Gavin et
al., 2005). The incidence of depression has also increased over time, with evidence of
depression in pregnancy being 51% more common among young mothers today than their
mothers' generation 25 years ago (Pearson et al., 2018).
Depression is a highly heterogeneous mental health condition and often presents
comorbid with other mental disorders or symptoms, most commonly anxiety (Kessler et al.,
2003; Rogers et al., 2020). Australian population data suggests that 20% of women
experience anxiety over the perinatal period, and perinatal guidelines recommend that anxiety
disorders be considered during clinical assessment (Austin, Highet, et al., 2017). Kessler et
al. (2003) found that in a sample of participants with lifetime MDD, 75% met the criteria for
at least one additional lifetime DSM diagnosis, and 59% of these were anxiety disorders. In
addition to comorbidity status, MDD diagnosis includes additional specifiers, such as;
remission status (First et al., 2016). Full remission is specified when an individual has
previously met the criteria for MDD; however, they no longer meet full diagnostic criteria at
the time of assessment. Partial remission is specified if some diagnostic criteria are met;
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however, not a sufficient amount to warrant a current MDD diagnosis. The occurrence of
MDD over one's lifetime is such that many individuals who experience one major depressive
episode are likely to experience further MDD episodes over their lifetime (Cooper & Murray,
1995; Gordon & Wilson, 2018), with estimates suggesting an average of five to nine
subsequent episodes (Kessler et al., 1997). The recurrent pattern is particularly salient for
women experiencing perinatal MDD (Greenberg et al., 2021; Slomian et al., 2019).
Researchers have also found that women who experience perinatal MDD have a higher
propensity to develop GAD at six months postpartum (Prenoveau et al., 2013).
2.2.2 Generalised Anxiety Disorder (GAD)
GAD is primarily characterised by excessive anxiety and worry that is generalised to
several events or activities and is difficult to control. Diagnostic criteria for GAD (APA,
2013) requires the anxiety and worry to occur more days than not for at least six months,
causing significant impairment to their daily functioning, and alongside three or more of the
following symptoms: restlessness or feeling on edge, easily fatigued, difficulty concentrating,
irritability, muscle tension, and sleep disturbances. Women are commonly affected by
perinatal GAD, with prevalence rates higher during pregnancy (8.5% - 10.5%) and
postpartum (4.4% - 10.8%), compared to either side (Misri et al., 2015). Prevalence rates for
comorbid MDD/GAD are high, with rates between 70 and 80% reported among large cohort
studies (Moffitt et al., 2007; Zhou et al., 2017). MDD/GAD has also been identified as a
common reoccurring disorder among women in longitudinal pregnancy studies (Martini et
al., 2015; Prenoveau et al., 2013; Reck et al., 2008). Reck et al. (2008) examined three-month
prevalence rates of comorbidity among 1,024 postpartum women and found that among
women with a depression or anxiety diagnosis, 52.3% had both diagnoses. Accordingly,
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research widely recognises the strong relationship between MDD and GAD, characterised by
a high propensity to co-occur and a large burden to society (Moffitt et al., 2007).
2.2.3 Bipolar Disorder (BD)
BD, previously known as manic depression, is characterised by the lifetime experience
of at least one episode of mania (Bipolar 1 disorder), or at least one episode of hypomania
and one episode of major depression (Bipolar 2 disorder). Despite Bipolar 1 disorder not
requiring a lifetime experience of a major depressive episode (MDE), it is common for
individuals to have experienced an MDE over their lifetime. Mania refers to elevated,
expansive, or irritable mood, present for most of the day, nearly every day, causing
significant impairment to their daily functioning. For Bipolar 1 disorder, the episode of mania
must last for at least a weak (mania), and for a Bipolar 2 diagnosis, the episode must last for
at least four consecutive days (hypomania). Mixed mood episodes are characterised by the
presence of both depressive and hypomanic or manic symptoms or rapid shifts between the
two polarities (Phillips & Kupfer, 2013). During this period, at least three symptoms from a
set of seven criteria must also be present that suggest a significant change from usual
behaviour,

including

inflated

self-esteem

or

grandiosity,

increased

talkativeness,

distractibility, or racing thoughts, increase in goal-directed activity or psychomotor agitation,
engaging in high-risk activities and decreased need for sleep. Individuals with Bipolar 1
disorder predominantly experience symptoms that are depressive (Yatham et al., 2018), and
while hypomania is less severe than mania, both Bipolar 1 and Bipolar 2 are regarded as
severe mental health conditions.
Lifetime prevalence estimates are 0.6% for Bipolar 1 disorder, 0.4% for Bipolar 2
disorder, and 1.4% for subthreshold BD (Merikangas et al., 2011). Some epidemiologic
studies report a higher prevalence of BD in western countries and higher rates of Bipolar 2
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disorder among women (Merikangas et al., 2007; Merikangas et al., 2011). The most widely
documented risk factor for the emergence of BD is heritability (Smoller & Finn, 2003). BD
has a much higher incidence rate during the perinatal period (Jones et al., 2014; Rusner et al.,
2016) and greater susceptibility to onset episodes following childbirth (Munk-Olsen et al.,
2009; Munk-Olsen et al., 2006; Perry et al., 2021). Women with BD face a high risk of
pregnancy complications, including gestational hypertension and antepartum haemorrhage
(Rusner et al., 2016) and inpatient psychiatric admission following childbirth (Jablensky et
al., 2005; Jones et al., 2014; Wesseloo et al., 2016). Like MDD, BD's etiology and clinical
presentations are heterogeneous and comorbidity with anxiety disorders is common
(Merikangas et al., 2007; Merikangas et al., 2011), and both disorders can exist with and
without psychotic episodes (APA, 2013).
2.3 Maternal Mental Disorders and Child Outcomes
The risks posed by maternal mental disorders extend beyond the mother and the
perinatal period. Among the PIMH literature, the risks of maternal depression to offspring
development are the most widely documented (Goodman, 2007; Goodman et al., 2011;
Murray et al., 1991; Rogers et al., 2020; Tronick & Reck, 2009). Psychosocial outcomes
identified among infants of mothers with a lifetime experience of MDD, compared to mothers
without lifetime MDD, include lower social engagement, greater fear expression, and higher
susceptibility to childhood anxiety disorders (Slomian et al., 2019). Longitudinal research
involving offspring of depressed parents has identified emotional disturbances (Field, 1995;
Spry et al., 2020; Tronick & Reck, 2009) and less optimal motor development during infancy
(Grove et al., 2018; O'Leary et al., 2019) and greater risk of depression during adolescence
and young adulthood (Lewinsohn et al., 2005; Thomson et al., 2021; Weissman et al., 2021;
Weissman et al., 2016). Weissman et al. (2021) recently published the outcomes of a 38-year
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longitudinal cohort that began in 1982, reporting a three-fold increased risk of MDD,
increased risk of anxiety disorders and substance dependence among the offspring of
depressed parents. The 38-year study demonstrated that family history of MDD was the most
powerful predictor of MDD among offspring. In line with this, maternal lifetime MDD may
be a key determinant of child outcomes, rather than perinatal status alone.
Perinatal anxiety disorders are also associated with adverse outcomes. Research has
identified antenatal maternal anxiety to predict a greater risk of preterm birth and low birth
weight (Ding et al., 2014), emotional dysregulation, and impaired neurodevelopmental
trajectories in offspring, including a higher risk of attention deficit hyperactivity disorder
(ADHD) (Van den Bergh, Mennes, et al., 2005). Postpartum anxiety disorders have been
linked to poorer motor development at four months of infant age (Pinheiro et al., 2014). Arch
(2013) identified pregnancy-specific anxiety as the strongest predictor of alcohol
overconsumption during pregnancy and thus; posing great risks to infant development.
Longitudinal research examining the effects of anxiety and depression during pregnancy on
child outcomes have suggested a greater risk of behavioural and emotional problems among
offspring (O'Connor et al., 2002; O'Connor et al., 2014), including reports of externalizing
problems, such as greater impulsivity and related symptoms of attention deficit hyperactivity
disorder (Van den Bergh & Marcoen, 2004; Van den Bergh, Mennes, et al., 2005; Van den
Bergh, Mulder, et al., 2005; Van den Bergh et al., 2020).
Greater risks among the offspring of women with BD include preterm birth, low birth
weight, and a fivefold increase in the relative risk for epilepsy among offspring (Jablensky,
2004), and greater risk of psychosocial difficulties and psychopathology in later life,
including greater risk of developing BD themselves (Bella et al., 2011; Chang et al., 2003;
Duffy et al., 2007; Ellersgaard et al., 2018; Hafeman et al., 2016; Hammen et al., 1990;
Hirschfeld & Vornik, 2003; Mesman et al., 2016; Radke-Yarrow et al., 1992; Rasic et al.,
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2014; Smoller & Finn, 2003; Van Meter et al., 2016). In terms of other child outcomes, little
evidence suggests that children of women with BD experience poorer child developmental
outcomes; however, Santucci et al. (2017) did identify a significant effect of prenatal
exposure to medicated BD on infant motor skills at 52 weeks, although the majority of infants
were within the normal range.
2.3.1 Biopsychosocial Transmission of Risk
Evidence of a direct causal pathway between perinatal mental health disorders and
infant morbidity is limited (Howard & Khalifeh, 2020). Researchers have been dedicated to
identifying potential mechanisms underlying the transmission of risk from mother to
offspring, particularly any mechanism that can be modified (Goodman, 2020). Studies have
demonstrated that offspring of women with perinatal disorders may have disruptions in their
physiological stress responsivity and regulation (Aktar et al., 2019; Johnson et al., 2014).
Researchers that identified a link between prenatal anxiety and depression and infant
externalizing behaviours suggested a fetal programming hypothesis, suggesting possible
underlying biological mechanisms, including maternal cortisol transmission via the placenta
to the offspring, disturbing developmental processes (Van den Bergh, Mulder, et al., 2005;
Van den Bergh et al., 2020). Additionally, Johnson and colleagues (2014) identified that sixmonth-old infants of mothers with BD deviated in their psychophysiological regulation of
respiratory sinus arrhythmia (RSA) compared to the offspring of mothers with MDD and
mothers without mental health disorders (Johnson et al., 2014). While baseline RSA levels
were normal, RSA reactivity in response to stressors were abnormal among the offspring of
mothers with BD, and corresponded with the RSA patterns observed among adults with BD.
To explain their results, Johnson et al. proposed that the disruptions in infant RSA reactivity
could reflect endophenotypic markers of dysregulation.
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In addition to biological and genetic mechanisms, PIMH research has identified
psychosocial mechanisms that may influence the risk of transmission from mother to
offspring. Early mother-infant interaction quality is recognised as an important environmental
mediator between perinatal mental ill-health and infant development (Galbally & Lewis,
2017; Goodman, 2020; Reck et al., 2016; Stein et al., 2014). For example, mother-infant
interactions may interact with an infant’s biological vulnerability, potentially enhancing or
reducing the developmental risks of being offspring of a mother with a perinatal mental
disorder (Bronfenbrenner & Ceci, 1994; Cicchetti, 2010; Masten, 2006). Indeed, maternal
psychopathology has been shown to predict greater parenting difficulties (DiLillo &
Damashek, 2003; Fuchs et al., 2015; Galbally & Lewis, 2017; Martinez-Torteya et al., 2014;
Norman et al., 2012), reduced mother-infant relationship quality (Gaffan, 2000; Lovejoy,
2000; Wan & Green, 2009), and in turn, offspring social and emotional difficulties later in
life (Balbernie, 2001; Fearon et al., 2010; Feldman et al., 2009; Grant et al., 2010; Reck et al.,
2018).
Finally, adverse outcomes due to perinatal mental disorders are not inevitable. In
addition to managing and treating perinatal mental disorders to alleviate risks, mother-infant
interaction quality is a modifiable pathway of risk transmission. Early assessment and
treatment by PIMH clinicians to enhance mother-infant interaction qualities, such as parental
responsiveness and contingency, may buffer the adverse effects of perinatal mental disorders
on child outcomes (Murray et al., 2010; Murray et al., 1993; Stanley et al., 2004; Stein et al.,
2014). Treatment targeting mental health alone has not been adequate to improve relationship
quality among dyads with concurrent maternal psychopathology and mother-infant
interaction difficulties (Aktar et al., 2019; Forman et al., 2007), and longitudinal studies have
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shown prenatal mental health to be a more robust indicator of postnatal mother-infant
interaction quality than postnatal mental health (Flykt et al., 2010; Hayes et al., 2013; Parfitt
et al., 2013). Accordingly, assessment and treatment of any difficulties in the mother-infant
relationship have become an integral component of PIMH research and service delivery
(Galbally et al., 2013; Galbally, Watson, et al., 2020; Howard & Khalifeh, 2020).

2.4 Mother-Infant Relationship

The infancy period to child development is recognised as the most critical or sensitive
to environmental change, with experiences during these years understood to have a
disproportionately greater influence over developmental outcomes than later years
(Waddington, 1957). As risk factors accumulate, environmental risk factors are a more
significant determinant of infant competence than within-infant risk factors (Sameroff et al.,
1998). Indeed, infants develop within a relational framework, entering the world highly
dependent on their primary caregiver for survival. The current dissertation takes a dyadic
systems approach to defining mother-infant interaction (Beebe, 2016); defined as a dynamic
and transactional process that consists of maternal behaviour, infant behaviour, and dyadic
coordination (Beebe et al., 2010; Beebe et al., 2016; Jaffe et al., 2001; Tronick, 2007). The
quality of maternal interactional exchange is widely evaluated according to attention,
sensitivity and appropriate responsiveness to infant cues. The infant’s contribution is
examined according to their attention, affective and behavioural signalling of needs,
emotional self-regulation, and responsiveness to maternal initiations. From this approach,
dyadic coordination is evaluated according to the mutuality and synchronisation, not
symmetry, of the affect and behaviour of mother and infant. Given the limited capacity of
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infants, the mother exercises greater range, control and flexibility, in guiding the infant’s
experience of the world (Sroufe, 1989; Zeanah, 2018). Accordingly, the basis of a child’s
emotion regulation relies on their caregiver’s co-regulating capacity, and this process can be
understood as the dyadic regulation of emotion (Schore, 2001).

2.4.1 Affective Regulation and Emotional Communication
Infants have limited capacity to self-regulate, and their primary caregiver's early
interactions guide the infant to develop their emotional regulation capacities (Field, 1994;
Schore, 2001). The emotional expressions of the caregiver and the infant function to allow
the dyad to mutually regulate their interactions (Klinnert et al., 1986; Sorce & Emde, 1981;
Sorce et al., 1985). These capacities are integral to infant development, as prior to the
development of any sophisticated verbal language, infants rely on emotional signalling to
communicate their needs and wishes to caregivers and rely on their ability to encode their
caregiver’s communication via emotional signals expressed through their caregiver’s vocal,
facial, and tactile channels (Emde & Easterbrooks, 1985).
From the perspective of developmental psychologists and psychiatrists, these
transactions are marked by changes in the affective experience and expression of emotions in
offspring. As the caregiver-infant system develops during the first two years of infant life,
these transactions were understood to promote the reorganisation of the offspring’s
biobehavioural systems (Emde et al., 1976; Sander, 1976; Spitz, 1959). The perspective held
was that through this dynamic process, the infant comes to understand the meaning and
consequences of their emotional signals and gains a sense of their efficacy and capacity for
empathy (Emde, 1991; Emde, 1980, 2000, 2012; Emde & Easterbrooks, 1985; Sorce &
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Emde, 1981; Sorce et al., 1985). Emde et al. (1978) purported that without these experiences
of social and emotional exchanges, infants were likely to mask the expression of their own
emotions and develop difficulties decoding the emotions of others and empathising with their
affective experiences. Essentially, the repeated transactions between caregiver and infants
are thought to become internalised by the child and added to their affective self (Emde,
1983). Infants with an emotionally available caregiver are more likely to learn the
communicative value of emotional signalling between themselves and others, and EA and its
variations are apt to be transmitted (Emde, 2000). Perhaps the most distinct instance of such
transmission is when a child becomes a parent, and the patterns recur. Accordingly, emotions
are a core component of an infant’s communication system and key to their social and
emotional development (Emde, 1991; Klinnert et al., 1986; Seifer et al., 1996; Sorce &
Emde, 1981).
The impact of maternal emotional qualities on infants is evidenced by early behavioural
observations of less optimal infant affect and behaviour in response to maternal restricted or
negative affect compared to maternal physical unavailability (Carr et al., 1975; Fein, 1975;
Field, 1994; Sorce & Emde, 1981). The positive development of a communication system can
be considered as aligned interactions encompassed by mutually positive emotional
exchanges, reparations of communication errors and transformation of negative affect into
positive affect. These harmonious emotional exchanges then contribute to maternal
sensitivity, an ability to be accessible to the affective content of an infant’s communications
and respond appropriately. Sensitive interactions are resembled by parent-infant interactions
that are synchronous and well-resolved, only ending after the affect modulation
accompanying the interaction is complete.
In contrast, insensitivity reflects misalignment characterised by sustained periods of
negative affect, miscommunication, and interactive failures (Tronick, 1989). In terms of the
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more enduring relationship quality between mother and child, maternal sensitivity over the
first year contributes to forming either a secure or insecure infant-mother attachment
(Bornstein et al., 2012; Bretherton, 2013). Researchers have identified mother-infant
relationship difficulties, including insecure infant-mother attachment, as a risk factor for
internalising and externalising problems among offspring in later life, including difficulties in
social, emotional, and executive functioning (Fearon et al., 2010; Groh et al., 2012; Theule et
al., 2016; Thorell et al., 2012; Wylock et al., 2021). In contrast, sensitive and emotionally
responsive caregiving has been shown to buffer infants against external risk, including the
risks posed by maternal psychopathology (Cummings & Cummings, 2002; Howard &
Khalifeh, 2020; Maughan et al., 2007), in turn supporting the development of child resilience
(Egeland et al., 1993; Masten & Barnes, 2018). Accordingly, the quality of emotional
exchanges between caregiver and infant during the first year can provide important
information about the nature of caregiver-infant interpersonal relations before any attachment
is established (Emde, 1980).
2.4.2 Attachment Theory
The experience of emotion represents a fundamental mechanism within attachment
processes (Bowlby, 1973). Bowlby's attachment theory purports that infants have a universal
and intrinsic need to seek protection from an attachment figure, typically their mother,
through proximity seeking (Bowlby, 1969; Bowlby, 1973, 1981, 1982). A child’s affect
serves to maintain proximity, whereby distress may be displayed to their caregiver as a way
to establish closeness and comfort, and in turn, the attachment figure functions to regulate the
child’s experience of heightened emotion (Cassidy, 1994). Bowlby formulated attachment
theory as an alternative to secondary drive theories underlying the formation of the motherinfant relationship. Bowlby’s (Bowlby, 1958, 1969/1982) attachment theory differed from
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earlier psychoanalytic and social learning secondary drive theories and took an ethological
view, asserting a biological basis to the mother-infant relationship – the connection
developing as a result of evolutionary pressures.
In contrast, secondary drive theories suggest that the mother-infant relationship
develops from an associational learning process (a secondary drive), based on the idea that
the offspring develops a connection, bond, or strong relationship to their caregiver because
the caregiver feeds them. Important psychological research conducted by Lorenz (1935) and
Harlow (1958) showed how animals would become attached to caregivers or objects that did
not feed them. Further, Harlow and Zimmermann (1958) showed that rhesus monkeys would
seek the comfort of a cloth-covered ‘mother’ rather than the ‘mother’ that provided food
when faced with a stressor. Indeed, later human studies showed infants formed attachments
with persons irrespective of whether they were fed by them (Ainsworth, 1967; Schaffer &
Emerson, 1964).
According to Bowlby, the attachment figure acts as a secure base for the infant,
perceived as available, able, and willing to provide safety and protection to the infant whilst
regarding the infant's need for exploration (Bowlby, 1969). Infant attachment behaviour was
considered to activate upon separation from his mother; thus, Bowlby considered attachment
a behavioural system, requiring observations of mother-infant interactions. Bowlby theorised
that an infant would build up an array of expectations regarding maternal care based on their
interactive experiences with their mother. The infant would internalise these expectations as
internal working models (IWM) of interpersonal relations, which inform how the infant sees
themselves and others, forming the basis of their personality structure and future
relationships.
Bowlby hypothesised a critical period of attachment that ranged from approximately six
months to three years of age (Gillibrand et al., 2016). While this internalised pattern was

53

hypothesised to occur around the latter part of the first year of life, the beginnings of
attachment preferences and behaviours were identified by Ainsworth (1985) to be displayed
around six months. To measure infant attachment behaviour, Ainsworth and colleagues
developed the Strange Situation Procedure (SSP; Ainsworth et al., 1978); a 20-minute
standardised laboratory procedure involving systematic observations of infant's behaviour in
the presence of the parent, on separation from a parent, in the presence of a stranger, and on a
reunion with the parent. Following a large number of studies using the SSP, Ainsworth and
colleagues operationalised infant attachment behaviour into three infant-attachment patterns:
secure, insecure-anxious/avoidant, and insecure-anxious/resistant (Ainsworth & Wittig, 1969;
Ainsworth et al., 1978), later followed by a fourth pattern: insecure-disorganised/disoriented,
identified by (Main & Solomon, 1986, 1990).
Secure attachment characterised infants who were active in exploration and displayed
distress during a brief separation from their mother, but upon reunification, they were easily
comforted and returned to play. Insecure-anxious/avoidant attachment characterised infants
who displayed few attempts to involve, little responsiveness, and little concern during brief
separation and avoidance rather than proximity seeking upon reunion with their mother.
Insecure-anxious/resistant characterised infants tended to oscillate between seeking and
resisting interaction with their mother, displaying distress during brief separation and not
easily settled upon reunification, some showing anger and others passivity. Insecuredisorganised/disoriented attachment characterised infants who exhibited no organised style of
relating to their mother, for example, oscillating between showing fear, confusion, or over the
top proximity seeking, upon reunification. These attachment patterns have been studied
extensively, indicating poorer child developmental outcomes resulting from insecure
attachment compared to secure (Colonnesi et al., 2011; Groh et al., 2014). Of particular
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concern is disorganised attachment, which is considered a risk factor for oppositional or
hostile-aggressive behaviours in children up to age seven (Lyons-Ruth, 1996).
Adult attachment has its origins in adult representations of their own early caregiving
experiences. Attachment scholars purport that the caregiver’s interactive behaviours are
organised by a caregiver behavioural system (George & Solomon, 1999). In this system, a
caregiver’s attachment is activated when they (caregiver) perceive their infant needs
protection from a stressor (Bowlby, 1969; Bowlby, 1982, 1988). Once activated, the
caregiver undergoes a decision-making process, evaluating information from various sources
before responding. This decision-making process involves evaluations of unconscious and
conscious sources of information, including internal mental representations of the adult's own
early attachment experiences with their caregiver, i.e. the adult’s IWM (George & Solomon,
1999; Main et al., 1985). The most widely reported measure of adult attachment-based
representations in the developmental psychology literature is the Adult Attachment Interview
(AAI; George et al., 1996). The AAI measures an adult’s state of mind concerning
attachment and is a semi-structured clinical-style interview asking adults to describe their
childhood attachment experiences, which are then transcribed and coded according to four
adult attachment classifications that correspond to each of the four infant attachment patterns:
autonomous-secure (secure), dismissing-detached (insecure-anxious/avoidant), preoccupiedentangled

(insecure-anxious/resistant),

and

unresolved-disorganised

(insecure-

disorganised/disoriented).
Fonagy et al. (1991) demonstrated that maternal attachment representations in
pregnancy predicted infant attachment security at 12 months. Meta-analytic research
evidence that employed the AAI and SSP supports an association between an adult’s
attachment and their attachment to their offspring, supporting a theory of intergenerational
transmission of attachment (Crowell & Feldman, 1988; van IJzendoorn, 1995; Verhage et al.,
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2016). In their attempts to understand the transmission pathway, attachment scholars have
suggested maternal sensitivity as one potential mechanism underlying this transmission
(Bakermans-Kranenburg et al., 2003; De Wolff & van IJzendoorn, 1997).
Maternal Sensitivity
Ainsworth (1969) defined maternal sensitivity as a mother's awareness and accurate
interpretation of, and appropriate and prompt responses to, her infant's signals soliciting
caregiving. While Bowlby's emphasis was on the maternal behaviour of increasing proximity
to an infant following a signal, Ainsworth highlighted that the quality of response,
appropriateness and accuracy, was essential, referring to the construct of maternal sensitivity.
Analysing the SSP data collected in their landmark Baltimore study (Ainsworth et al., 1974),
Ainsworth developed four Maternal Care Scales (Ainsworth, 1969; Ainsworth, 1969a), also
known as Ainsworth's Maternal Sensitivity Scales (AMSS; Ainsworth, 1969), see Table 1 in
Bretherton (2013) for a summary of the scales. Ainsworth et al. (1978) applied the scales and
showed maternal sensitivity was associated with a 38-62% increased likelihood of secure
attachment.
Since these original studies, meta-analytic evidence supports maternal sensitivity as a
key facilitator of infants developing a secure attachment (Bakermans-Kranenburg et al.,
2003; Main et al., 1985; Van den Boom, 1994; Verhage et al., 2016), highlighting that
warmth and consistently responsive caregiving fosters attachment security, whereas harsh,
interfering, unresponsive or inconsistent parenting contributes to insecure attachment. The
addition of maternal risk factors, such as maternal psychopathology, is likely to compromise
a caregiver's capacity to provide 'good-enough' (Winnicott, 1953) maternal care, increasing
the risk of maternal insensitivity and insecure infant attachment. Indeed, several studies have
identified associations between maternal depressive symptomatology and maternal
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insensitivity (Downey & Coyne, 1990; Gelfand & Teti, 1990; Kumar & Hipwell, 1994;
Lovejoy, 2000; Murray, 1992; van IJzendoorn et al., 1992), and insecure infant attachment
(Kumar & Hipwell, 1994; Murray, 1992; van IJzendoorn et al., 1992).
Attachment Literature Gaps
Verhage et al. (2016) replicated the findings of van IJzendoorn (1995) using 95
samples; however, the strength of the relationship between adult and infant-adult attachment
had decreased over time (van IJzendoorn, 1995; Verhage et al., 2016), suggesting a
transmission gap. Further meta-analytic evidence suggested heterogeneous effect sizes for the
association between maternal sensitivity and infant attachment security (De Wolff & van
IJzendoorn, 1997; O’Neill et al., 2021; van IJzendoorn et al., 1999; Verhage et al., 2016).
Additionally, the association between adult and child attachment appears to be lower in ‘high
risk’ samples (Galbally, Stein, et al., 2020). As a result of the gap, researchers have attempted
to identify additional precursors to infant attachment security beyond maternal sensitivity
(Bernier et al., 2014; Fearon & Belsky, 2018; van IJzendoorn, 1995), such as parenting
control behaviours (Fearon & Belsky, 2018), hostile and frightening parental behaviours (De
Wolff & van IJzendoorn, 1997) and the quality of emotional communication between parent
and child (Emde, 1980; Emde, 2000).
Researchers have proposed multidimensional frameworks of mother-infant interaction
quality to capture additional qualities that may be determinants of infant attachment security
beyond maternal sensitivity. Additionally, while attachment continues to be a key construct
within developmental psychopathology, researchers have increasingly suggested that the
components of attachment formation may reveal more important findings than the overall
classification into secure versus insecure; for example, the role of emotions and emotion
regulation in attachment formation (Seifer et al., 1996; Thompson, 1994). In particular, EA
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has been identified as a construct believed to play an important role in establishing and
maintaining attachment bonds and subsequent interpersonal relationships

(Emde, 2000,

2012; Emde & Easterbrooks, 1985; Wiefel et al., 2005).

2.4.3 Emotional Availability Theory

EA describes the quality and synchrony of emotional expressions and behaviour
between caregiver and child, including their accessibility, accurate perceptiveness, and timely
and appropriate responsiveness to one another (Biringen & Easterbrooks, 2012). The EA
construct was developed via the integration of attachment and emotional frameworks
(Biringen et al., 1998; Emde, 1980; Emde & Easterbrooks, 1985). To measure EA, these
researchers developed a multidimensional, observational measure named the Emotional
Availability Scales (EAS; Biringen, 2008). The EAS comprises six scales (‘dimensions’) of
equal weight in its current edition (fourth edition).
The mother's contribution to the interaction is rated according to four maternal
dimensions; sensitivity (affective presence and appropriate responsiveness to infant signals),
structuring (proactive management of the interaction using appropriate strategies to set limits
in a preventive and protective manner), nonintrusiveness (withholding behaviours that are
interfering or overpowering, and supporting infant autonomy), and nonhostility (the absence
of subtle and overt negative emotions). The child’s contribution is rated according to two
child dimensions; child inclusiveness (child's propensity to include his caregiver in the
interaction or their play) and child responsiveness (child's affective presence, and behavioural
and emotional responsiveness to their mother). See Biringen et al. (2014) for more detailed
descriptions of each EA dimension.
Without denying the strengths of attachment theory, proponents of the EA framework
propose that it promotes a greater emphasis on the emotional features of both caregiver and
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child and goes beyond maternal sensitivity to include additional maternal and child dyadic
interaction qualities (Emde, 1980; Emde & Easterbrooks, 1985; Sorce & Emde, 1981).
According to Emde and Easterbrooks (1985), EA has been implicit within attachment
frameworks (Bowlby, 1973; Matas et al., 1978) but originally acknowledged earlier by
Mahler (Mahler, 1963; Mahler et al., 1975). Mahler argued that the quality of a mother’s EA
was a key driver to an infant’s propensity to explore and play autonomously. Indeed, Sorce
and Emde (1981)’s well-known visual cliff study contributed striking evidence of this
phenomenon, finding that 75% of infants whose mothers were prompted to display joy or
interest overcame a perceived challenge and crossed to reach for a toy versus only 10% of the
infants of mothers who were instructed to display fear or anger.
Furthermore, while the internalisation of child attachment is hypothesised to occur
around 12 months (Bowlby, 1969), Ainsworth (1985) identified behaviours reflecting the
beginnings of attachment preferences from at least six months. Accordingly, Emde and
Easterbrooks (1985) argue that while an infant’s attachment pattern internalizes towards the
end of the first year of life, EA can provide information regarding the nature of a relationship
prior to attachment internalisation. Consequently, observations of emotional unavailability
earlier in the postpartum period, for example, at six months, could infer an infant’s risk of
insecurity and inform early prevention efforts of an insecure attachment style.
Though the mother-infant assessment literature comprises a range of constructs (Bohr
et al., 2018; Gridley et al., 2019; Mesman & Emmen, 2013), the EAS has been recognised as
the most widely-reported parent-infant observational measure in the peer-reviewed literature
(Biringen et al., 2021; Lotzin et al., 2015). As a result of the wide application, validity
evidence for the interpretation of EAS scores across various contexts has been gathered, for
example, across stressful and non-stressful contexts and naturalistic and laboratory conditions
(Biringen et al., 2014). The EAS has accrued convergent validity evidence with attachment
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measures (Aviezer et al., 2003; Aviezer et al., 1999; Belt et al., 2012; Easterbrooks &
Biringen, 2000; Easterbrooks et al., 2000). For example, EAS scores have been shown to
predict infant attachment on the SSP, including disorganised attachment when administered
in stressful contexts such as a separation-reunion, and be predicted by parental classification
on the AAI (Biringen et al., 2000; Easterbrooks & Biringen, 2000; Easterbrooks et al., 2000;
Easterbrooks et al., 2012). As attachment refers to a more enduring relationship, EA can be
applied to transient relationships. Developers of the EAS purport the measure extends to the
study of discreet emotions and behaviours in natural everyday contexts, such as a subtle
'check in' by a mother towards her infant who may be playing close by.
Furthermore, due to the nature of the stressor protocol, there must be at least six months
before any re-testing using the SSP, and the upper age limit is recommended to be closer to
18 months than two years due to brief separations being less stressful for older children
(Ainsworth & Wittig, 1969). Guidelines for administering the EAS are not as constrained,
and the author has suggested that same-day re-administration is not an issue (Biringen, 2008).
The EAS also has the advantage of applicability during early infancy (0 – 12 months), unlike
attachment measures which are designed for administration when the infant is showing clear
signs of an attachment pattern, recommended for use between 12 and 18 months for the SSP
(Ainsworth & Wittig, 1969) and 12 – 48 months for the AQS (Waters & Deane, 1985). In
contrast, EAS versions have been developed for infancy and early childhood (0-5 years) and
middle childhood (6-14 years) (Biringen et al., 2010; Easterbrooks & Biringen, 2009). More
recent metanalytic evidence challenges the continuity of infant attachment classification to
adult attachment classification (Groh et al., 2014). Access to parent-child relationship
measures that are applicable across the lifespan can support standardised longitudinal
investigations testing relationship continuity rather than interpreting scores across different
measures (e.g. Bornstein & Putnick, 2020).
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The extensive use of the EAS has led to valuable findings regarding the significance of
the mother-child relationship to child development. For example, lower maternal EA has
predicted learning delays (Austin, Christl, et al., 2017; Kaplan et al., 2015), reduced
expressive language abilities (Moreno et al., 2008), and social problems during transitions to
kindergarten and pre-school (Biringen, Damon, et al., 2005; Biringen, Skillern, et al., 2005;
Howes & Hong, 2008), including, self-reported reduced quality of life among preschool
children (Dittrich et al., 2018), observations of reduced child empathy towards adults,
including mother, at age four (Moreno et al., 2008), and greater child aggression,
victimisation, internalising and externalising problems (Biringen, Damon, et al., 2005; Reck
et al., 2016). EA and self-regulation are intimately related. In line with early evidence of the
impact that maternal affect has on offspring’s emotional regulatory capacity, a recent study
found that postpartum maternal unavailability predicted child emotional dysregulation in
middle childhood and that this direct effect extended beyond the effects of maternal prenatal
substance use disorder (Punamäki et al., 2021).
The link between emotional unavailability and child emotion dysregulation has been
further illustrated by a recent systematic review of the neurobiological implications of EA to
child development (Clark et al., 2021). Specifically, studies have shown child stress
dysregulation related to parent-child interaction asynchrony (Feldman, 2007; Feldman et al.,
2013) and have suggested that interaction quality can influence child hypothalamic–pituitary–
adrenal axis (HPA) activity (Gunnar & Adam, 2012). In comparison, stressful caregiving
environments, particularly ones characterised by lower maternal economic status and
maternal depression, are associated with poorer regulation of the HPA axis in infants (Lupien
et al., 2000). Relatedly, among the parent-child EA literature, researchers have repeatedly
alluded to maternal depression as a correlate of emotional unavailability (Beebe et al., 2007;
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Easterbrooks et al., 2000; Easterbrooks et al., 2012; Lok & McMahon, 2006; Trapolini et al.,
2008; Vliegen et al., 2013; Vliegen et al., 2009).
2.4.4 Competing Perspectives
The perspective described supports a degree of social learning determining the quality
of relationships; emotions play a crucial role in regulating social behaviour and interactions
between caregiver and infant, shaping the more enduring infant-caregiver attachment.
Competing perspectives held by researchers include the perspective of Skinner (1974), who
conceptualised emotional responses as epiphenomenal phenomena, dependent variables that
lack any causal influence (Kagan, 1978; Skinner, 1974). From this alternative perspective,
social-emotional exchanges were purported to be dependent variables determined by innate
processes rather than social regulators, as understood in a dyadic regulation of emotion
(Schore, 2001). In response to the epiphenomenal view, substantial emotional signalling
research with animals and humans provide evidence of emotions as social regulators
(Chevalier-Skolnikoff, 1973; Darwin, 1909; Ekman, 1992; Plutchik, 1980; Tomkins, 1963).
Another competing perspective belongs to theorists who attribute the source of
individual differences in mother-infant interaction quality to child temperament, suggesting
that attachment insecurity results from difficult temperament (Kagan, 1982; Thomas et al.,
1982); and thus, is determined innately. The literature has not provided convincing evidence
to support temperament as the primary determinant of infant attachment security (Zeanah,
201). While a temperament characterised by high negativity may pose extra challenges to
parenting, it is not considered a major contributor to attachment organisation (IJzendoorn &
Bakermans-Kranenburg, 2012; Vaughn et al., 2008). Feldman and colleagues (1999) found
that toddlers with high emotional negativity at nine months postpartum displayed greater
noncompliance during play than other children, only if there was reduced mother-infant
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affect synchrony during infancy. Additionally,

interventions targeting parent-child

interaction quality, such as mother-infant psychotherapy, that have been successful in
enhancing emotional and behavioural interaction qualities further highlight the influence of
social processes (Bakermans-Kranenburg et al., 2003; Belt et al., 2013; Rayce et al., 2017;
Rayce et al., 2020; Salomonsson, 2014).
Indeed, genetic variation plays a role in individual differences in socioemotional
development; however, some researchers subscribe to the perspective that parenting has
minimal influence compared to genetics (Harris, 1995, 1998; Plomin & Daniels, 1987). Twin
studies have provided compelling evidence for the significant effects of a shared environment
on attachment security compared to a nonshared environment (Bakermans-Kranenburg et al.,
2004; Bokhorst et al., 2003; O'Connor & Croft, 2001; Roisman & Fraley, 2008). For
example, Roisman and Fraley (2008) demonstrated that sensitivity shared among families
was positively associated with infant security. Attachment research conducted in foster care
settings (Dozier et al., 2001) and observations of infant attachment being caregiver-specific in
studies involving multiple caregivers (Steele et al., 1996) provide further support.
Researchers have also found that children construct different types of relationships with
different caregivers and express certain psychopathology in the presence of one caregiver but
not with another (van IJzendoorn & De Wolff, 1997; Zeanah & Lieberman, 2016). The
variations suggest influences beyond infant genes, and researchers have accrued evidence that
disputes genes being the major determinant of infant-mother attachment styles (Golds et al.,
2020; Leerkes et al., 2017; Picardi et al., 2020; Roisman & Fraley, 2008; van Bakel & Hall,
2018).
Nonetheless, the interactions between genes, the environment, and the developing
parent-child relationship are undoubtedly complex and influenced by biopsychosocial
processes. Belsky’s research purporting that children are differentially susceptible to
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environmental influences provides further insight into the interplay between genes and the
environment in determining outcomes (Belsky, 2013; Belsky et al., 2007; Belsky & Fearon,
2008). Belsky’s theory, applied to parent-child relationship quality, supports genetically and
environmentally induced variations in susceptibility to emotional unavailability or insecure
infant attachment. Additionally, recent advances in genetic research, such as recognising that
the environment can bring about changes in gene expression, i.e. epigenetic processes (see
Meaney, 2010), have further implications for attachment theory. A detailed discussion
regarding genetics, parenting, and parent-infant relationship quality are outside the purview
of the current dissertation; however, key papers that can provide insights include:
Bakermans-Kranenburg et al. (2016), Mileva-Seitz et al. (2016) and Dadds et al. (2015).
While acknowledging alternative perspectives regarding parent-child relationship
formation, the current dissertation takes a relational rather than genetic approach to
investigating parent-infant relationship quality, aligned with the perspective that infants are
best understood, assessed, and treated in the context of their primary caregiving relationships
(Sroufe, 1989).
2.5 Maternal Psychopathology & Mother-Infant Interactions
Mental disorders are associated with disruptions to a range of emotions, cognitions, and
behaviours that can impinge on an individual's interpersonal relationships, including a
mother’s EA and general caregiving (Field, 1984 – 2010). The mother-infant relationship
features prominently within the symptomatology of postpartum mental disorders (Hornstein
et al., 2006). In a recent qualitative study exploring perinatal concerns among women with
BD, a common concern among women was the potential impact of mood episodes on
mothering, described as a fear of “impaired bonding” and “reduced emotional availability”
(Anke, Slinning, & Skjelstad, 2019, pp. 7). The low mood and loss of interest characteristic

64

of depression may result in less positive affect and social engagement with one’s infant –
interactions integral to optimal offspring development (Zeanah, 2018). Additionally, the
negative self-focused cognitive preoccupations characteristic of depression may impede a
mother's ability to focus on their infant, accurately read signals and appropriately respond
(Goodman & Gotlib, 1999), resulting in observations of lower maternal sensitivity. Field’s
(1984 – 1994) seminal depression research was characterised by repeated observations of
asynchronous interaction quality between depressed mothers and their infants, compared to
control dyads. Similarly, offspring of women with perinatal depressive symptoms have also
been described as showing less harmonious affect and behaviours in their interactions, such
as increased levels of protest, distress, avoidance, and anger (Hatzinikolaou & Murray, 2010;
Tronick & Reck, 2009).

2.5.1 Major Depression
Despite no less than 340 peer-reviewed studies that have employed the EAS (Lotzin et
al., 2015), among those that involved mother-infant samples, no more than nine publications
that measured depression during pregnancy and EA during infancy were identified. Four used
both symptom and diagnostic measurement of perinatal depression (Carter et al., 2001;
Kaplan et al., 2008; MacMillan, Lewis, Watson, & Galbally, 2020), while the remaining
relied on brief self-report screeners of symptoms only (De Falco et al., 2014; M. Flykt et al.,
2012; Hakanen et al., 2019). MacMillan et al. (2020) tested for effects of prenatal and
postpartum depressive symptoms, and depression diagnostic status in the perinatal period on
maternal EA at six months, in an Australian pregnancy cohort. MacMillan and colleagues
(2020) found a negative association between depressive symptoms in early pregnancy (first
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trimester) and maternal EA; however, no effect of diagnostic status or symptoms at other
time points.
Flykt et al. (2012) assessed prenatal depressive symptoms (second-third trimester of
pregnancy) and mother-infant EA (four and 12 months postpartum) and found higher prenatal
depressive symptoms predicted lower EA, specifically; reduced sensitivity and structuring by
the mothers and reduced responsiveness and involvement by the child. Hakanen and
colleagues (2019) assessed the relationships between prenatal (second and third trimester)
and postpartum (three and six months postpartum) maternal distress (depressive/anxiety
symptoms) and mother-infant EA at eight months postpartum. Regarding prenatal depression,
higher depressive symptoms in the third trimester of pregnancy correlated with lower
maternal intrusiveness (r = −0.15, p ≤ .05); however, this effect disappeared after the
adjustment for multiple comparisons. The resulting significant associations found between
maternal distress and EA were prenatal general anxiety (third trimester) and higher maternal
intrusiveness, postpartum depressive symptoms (six months postpartum), reduced maternal
structuring, and reduced child involvement of the mother. However, both EA studies
comprised a general population sample with depressive symptoms mostly in the non-clinical
range and no diagnoses of disorders.
In the wider EA literature involving depression assessed following childbirth, upwards
of 30 publications were identified; however, a limited number examined disorders (Cornish et
al., 2008; Kaplan et al., 2009; Kaplan et al., 2015; Newman-Morris et al., 2020; van Doesum
et al., 2007; Vliegen et al., 2009). Together, the EA literature suggested maternal depression
was associated with emotional unavailability across each dimension; reduced sensitivity
(Easterbrooks et al., 2012; Trapolini et al., 2008), less structuring (Easterbrooks et al., 2000),
increased hostility (Lok & McMahon, 2006), and intrusiveness (Vliegen et al., 2009).
Maternal History of Major Depression
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Kluczniok et al. (2016) did examine MDD; however, they assessed maternal EA only
(not child) during pre-school age rather than infancy. Nonetheless, maternal depression had
been assessed in pregnancy, and despite being fully-remitted at the time of EA assessment,
mothers showed less maternal sensitivity and structuring, and more hostility, towards their
school-aged children. The study highlighted that depression must not need to be current for
the effects to be seen on the mother-infant relationship. Similarly, Carter et al. (2001)
assessed diagnoses of women in their mother-infant samples according to a lifetime major
depression diagnosis, also not limiting disorder status to current depression. The researchers
observed mother-infant EA at four months postpartum and found reduced EA among the
dyads comprised of mothers with diagnosed MDD. Upon further scrutiny of their significant
effects, they found that the effect was no longer significant when comorbidity was accounted
for, indicating that MDD alone did not predict emotional unavailability but comorbid MDD.
Unfortunately, the researchers reported that their sample size limited them from conducting
further, more detailed analyses that isolated the various comorbidities. Nonetheless, they
reported that while a range of comorbidities was in the sample, 60% had comorbid anxiety.
While these findings cannot be attributed to comorbid MDD with anxiety disorder alone, the
findings do provide an incentive to conduct further research that assesses for comorbid
presentations of depression.
Comorbid Anxiety Disorders
EA research involving women with diagnosed anxiety disorders, including
comorbidities, has typically involved preschool-aged samples (Dittrich et al., 2018; Licata et
al., 2016 Reck, 2016 #127; Zelkowitz et al., 2011; Zelkowitz et al., 2009). Using other
relational measures, studies in the broader literature have reported lower mother-infant
interaction quality among women with diagnosed anxiety disorders, including lifetime
comorbid anxiety and depressive disorder (Asselmann et al., 2018). Mothers with anxiety

67

disorders have been observed as being more intrusive towards infants aged nine months
(Feldman et al., 2009) and 16 months (Ptezoldt et al., 2014) compared to control and even
depression groups. The offspring of mothers with diagnosed anxiety have also been observed
to show greater emotional dysregulation during infancy, including greater distress between
two and eight months postpartum (Reck et al., 2013) and excessive crying at 16 months
postpartum (Ptzeoldt et al., 2014). Mothers with GAD specifically were observed as being
less actively engaged with their infants at 10 weeks postpartum (Murray et al., 2007), and
followed their infant's attention less, were less responsive and more controlling, and their
infants more withdrawn and with lower emotional tone at ten months age (Stein et al., 2012),
compared to their control counterparts.
Reduced EA has also been observed among mothers with anxiety symptoms (McCarthy
et al., 2003; van Ee et al., 2012; Zelkowitz et al., 2011; Zelkowitz et al., 2009), including
reduced maternal sensitivity and structuring among mothers with anxiety symptomatology
only (Zelkowitz et al., 2011), and higher maternal intrusiveness and hostility, and reduced
maternal sensitivity, among a sample of refugee mothers with depressive and anxiety
symptoms (van Ee et al., 2012). Newman-Morris et al. (2020) found that postnatal anxiety
but not depressive symptoms were associated with reduced maternal sensitivity and
structuring and higher maternal hostility; however, their sample comprised other mental
disorders (Borderline Personality Disorders and Post Traumatic Stress Disorders).
In an Australian cohort, Austin, Christl, et al. (2017) also employed the EAS to
examine maternal depressive and anxiety symptoms among women exposed to a natural
disaster during pregnancy; the Queensland Floods. These researchers screened for current
depressive and anxiety symptomatology using the 21-item short form of the Depression
Anxiety Stress Scales (DASS-21; Crawford & Henry, 2003; Antony et al., 1998; Lovibond &
Lovibond, 1995) at 16 and 30 months postpartum. The researchers found anxiety symptoms
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associated with less optimal structuring at 16 months postpartum; however, the association
was no longer significant at 30 months postpartum, suggesting an improvement in maternal
structuring over time. Neither depressive nor anxiety symptoms were associated with
maternal sensitivity over the perinatal period.
In line with this, several studies have failed to identify lower EA among women
reporting depressive or anxiety symptomatology (e.g. Fonseca et al., 2010; Kaplan et al.,
2008). For example, Kaplan et al. (2008) found no significant association between reports of
depression and anxiety symptoms during pregnancy and observations of maternal sensitivity
at four months postpartum. The authors suggested that the discrepancy in their findings may
result from psychopathology not meeting the severity threshold required for emotional
unavailability to emerge, reporting that the attrition of women with more severe
symptomatology at the four-month follow-up resulted in a constricted range in severity of
disorders. In addition to the severity of psychopathology, the chronicity or duration of
psychopathology may also be worth considering. Kaplan et al. (2008) measured symptoms in
pregnancy only and EA in postpartum. The significance of one's mental health history is
worth exploring given previously mentioned studies that identified emotional unavailability
among women with a lifetime diagnosis (Carter et al., 2001), including those with fullyremitted major depression (Dittrich et al., 2018; Kluczniok et al., 2016; Kluczniok et al.,
2018).
Antidepressant use. Another key psychosocial factor absent from these studies on
maternal mental health is the consideration of the role of mental health treatment, such as the
effects of psychotropic medication on mother-infant relationship quality. For moderate to
severe depression and anxiety, antidepressant medication treatment may be initiated before or
during pregnancy to alleviate symptoms. Antidepressant use in pregnancy has been on the
rise (Cooper et al., 2007; Galbally et al., 2016; Molenaar, Bais, et al., 2020; Molenaar,
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Lambregtse-van den Berg, et al., 2020; Oberlander et al., 2006) and several small-scale
controlled trials have provided evidence for the efficacy of antidepressant treatment of
depression during pregnancy (O'Hara, 2009; Warner et al., 1997; Wisner et al., 2009). Most
research concerning antidepressant use has examined the efficacy of maternal depressive
symptom reduction and any potential risks of antidepressant exposure on child development.
These studies have mixed results. While several studies conclude antidepressant use to have
no significant impact on child developmental outcomes (Lupattelli et al., 2018; Pedersen et
al., 2013a), others report low birth weight and respiratory distress (Oberlander et al., 2006),
lower scores on the Bayley's Scales (Casper et al., 2003; Hanley et al., 2013), greater anxiety
or depressive symptoms (Lupattelli et al., 2018), and some evidence of poorer motor
development (Grove et al., 2018). Consequently,

uncertainty remains regarding the

risk/benefit profile of antidepressant use in pregnancy, resulting in women abruptly
discontinuing antidepressant use when they conceive, in turn, increasing their vulnerability to
a mental health disorder relapse (Einarson, 2005; Galbally, Watson, et al., 2020; Viguera et
al., 2007).
The timing, type, and dosage of antidepressant exposure during pregnancy also
influence the effects on offspring. For example, a Danish National Birth Cohort study of 101
042 dyads demonstrated that the relationship between antidepressant exposure and child
developmental milestones depended on the onset of mother's antidepressant use during
pregnancy (Pedersen et al., 2010). Similarly, a Norwegian Cohort study found that while
prenatal selective serotonin reuptake inhibitor (SSRI) exposure had no significant effects on
child outcomes, late-pregnancy SSRI exposure was associated with greater anxiety and
depressive behaviours in children (Lupattelli et al., 2018).
Few studies have examined the implications of antidepressant use during pregnancy on
the quality of mother-infant interactions in postpartum. A 2015 systematic review of
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interventions for postnatal depression that included mother-infant interaction quality and
child development as outcomes (Tsivos et al., 2015) identified only one study that involved
antidepressant treatment as the intervention and mother-infant interaction as an outcome
(Logsdon et al., 2009). The study was a pilot of a larger randomised, double-blind, 8-week
clinical trial, comparing a type of tricyclic antidepressant, nortriptyline, to an SSRI, sertraline
(Logsdon et al., 2011). In the pilot study, both antidepressant types effectively reduced
maternal depressive symptoms and enhanced gratification of maternal role; however,
significant improvements in observed mother-infant interaction quality were not found. The
authors suggested that a more prolonged study may be needed to capture any changes in
parent-infant interaction or relationship quality, a longitudinal rather than cross-sectional
study that includes a control group as a comparison. Of note, while the pilot did include
observations of interactions and sophisticated coding using a micro-analysis of video footage
with a multi-dimensional coding tool, the Child and Caregiver Mutual Regulation System
(CCMR; Tronick & Cohn, 1989; Weinberg et al., 2003), only three-minute video footage was
used to assess mother-infant interaction quality (Logsdon et al., 2009). The same cohort was
examined in a more extensive study with longitudinal assessment and similarly found
improvements in maternal role functioning and depressive symptoms. However, motherinfant interaction quality was not assessed.
In contrast, another antidepressant clinical trial for depressive disorders that was 12
weeks in duration showed a reduction in maternal depressive symptoms and improvement in
mother-infant interaction quality (Goodman et al., 2008). Notably, this study did not report
details of antidepressant use, such as onset, making it indiscernible whether antidepressants
were used during pregnancy. Similarly, a more recent randomised double-blind, 12-week
clinical trial concerning antidepressant use and parenting rather than mother-infant interaction
quality per se and identified an improvement in parenting among mothers receiving an SSRI,
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compared to women receiving norepinephrine and dopamine reuptake inhibitors (NDRI) and
women receiving combined SSRI and NDRI treatment (Weissman et al., 2015). The children
of the mothers in the SSRI group described their mothers as more caring following the trial,
and the mothers themselves reported improvements in their parenting, specifically an
increased ability to listen and speak with their children. While this study did not directly
assess mother-infant interaction quality, improved parenting suggests that maternal-child
interaction quality may also have enhanced. Given the contrast in findings between the 8week clinical trial and the two 12-week trials, the duration of antidepressant use is vital to
consider.
Additionally, the onset of use may also have implications. Weikum et al. (2013) found
greater infant readiness among the infants of women with postpartum depression who
received antidepressant treatment during pregnancy than offspring of untreated women with
postnatal depression. To explain the greater readiness, the authors suggested that SSRI
exposure during pregnancy may have a 'fetal programming effect' whereby antidepressant
exposure in utero programs an infant to be prepared for a postnatal environment characterised
by maternal depression. While their infants showed enhanced interaction qualities, their
mother's interaction style was characterised by higher intrusiveness. The different qualities
displayed between a dyad highlight the importance of separately assessing maternal and child
qualities when investigating the possible effects of SSRI use on the mother-infant
relationship.
Logsdon et al. (2011) showed that SSRI use was associated with improved postpartum
MDD symptoms and self-rated maternal efficacy, gratification and functioning in one’s
caregiver role. Similarly, Galbally, Watson, et al. (2020) also used maternal self-ratings;
however, they found a negative association between depressive symptoms and maternal
ratings of relationship wellbeing (antenatal attachment, parenting stress) that did not differ
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according to antidepressant use during pregnancy. While these studies did not specifically
assess EA, they involved constructs within the broader domains of parenting and relationship
quality; and thus, could provide useful insights into the construct of EA.
2.5.2 Bipolar Disorders
While the inconsistency in mood characteristic of BD has been shown to disrupt
parenting (Venkataraman & Ackerson, 2008; Sanders & Mazzucchelli, 2017; Backer et al.,
2017), little is known about their impact on mother-infant interaction quality (Rusner et al.,
2016). Research involving women with BD is scarce, and samples have been limited in size.
Early reports of poor affect regulation, social difficulties, and insecure attachment among
offspring of women with BD involved samples comprising no more than seven dyads
(Gaensbauer et al., 1984; Zahn-Waxler et al., 1984). In their systematic review of pregnancy
and childbirth outcomes of women with BD, Rusner et al. (2016) highlight this gap,
concluding their review with a call for more studies to assess mother-infant relationship
quality among women with BD. Indeed, only three peer-review studies were identified that
included observations of mother-infant interactions among women with diagnosed BD, and
two of the three involved the same cohort (Anke, Slinning, Moe, et al., 2019; Anke et al.,
2020; Logsdon et al., 2015), and none of which employed the EAS. The first cohort
comprised mothers with postpartum BD (n = 40), unipolar depression (n = 50), and no
disorder (n = 40), and their infants, and found that dyads in the BD group displayed the least
maternal sensitivity and dyadic synchrony at 12 months postpartum, however, differences did
not reach significance (Logsdon et al., 2015). The authors suggested that the unexpected
findings may be due to insufficient sample sizes to detect an effect and recommended future
researchers to employ larger clinical samples and broaden assessment from maternal
sensitivity and maternal-infant synchrony only, to include related concepts to detect subtle
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2015).

The

multidimensional quality of the EAS may be an appropriate alternative.
The second cohort comprised of women with perinatal BD (n = 26) and women with no
disorder (n = 30), and their infants, identified significant difficulties in maternal behaviour,
infant behaviour and dyadic coordination at three months (Anke, Slinning, Moe, et al., 2019)
and 12 months (Anke et al., 2020) postpartum among women with BD and their infants.
Despite Logsdon et al. (2015)recommendations, Anke et al.'s cohort involved fewer women
with BD, in addition to fewer constructs measuring mother-infant relationship quality.
Though either did not remark on an appropriate observation duration, both were brief; three
minutes (Logsdon et al., 2015) and five minutes (Anke, Slinning, Moe, et al., 2019; Anke et
al., 2020).
Perhaps, the divergence in findings resulted from a discrepancy in maternal mental
disorders. In addition to Logsdon et al.'s cohort, including a unipolar depression group, the
course of BD seemed to have differed from Anke et al.’s cohort. Anke et al. measured
diagnosis during pregnancy and postpartum, while Logsdon et al. measured diagnoses at 12
months postpartum only and did not provide details of the disorder's time of onset.
Depression during pregnancy, however, is a key predictor of postnatal depression and has
been shown to predict postpartum mother-infant relationship quality independent of postnatal
depression status (Hayes et al., 2013). Accordingly, where possible, the inclusion of perinatal
disorder (pregnancy and postpartum) rather than postnatal disorder status only is encouraged.
Severe Mental Illness
The broader perinatal research that has included women with BD has typically involved
inpatient samples characterised by moderate to severe psychopathology that encompasses
various mental disorders. These studies have grouped different psychopathology into a single
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category, most commonly, SMI, when reporting on mother-infant outcomes (Hornstein et al.,
2006; Kumar & Hipwell, 1996; Wan & Green, 2009). Findings among dyads with SMI have
included observations of maternal insensitivity (Hipwell et al., 2000; Howard et al., 2004;
McNeil et al., 1985; Näslund et al., 1984), intrusiveness (Hipwell et al., 2000; Howard et al.,
2004; Riordan et al., 1999), hostility (Snellen et al., 1999), and unstructuring (Snellen et al.,
1999).
Research involving women with BD has often grouped BD with psychotic disorders
(Abbott et al., 2004; Hipwell et al., 2000; Kumar & Hipwell, 1996; Snellen et al., 1999; Wan
& Green, 2009; Wan, Salmon, et al., 2007). Radke and colleagues suggested that offspring of
women with BD were more likely to have insecure attachment patterns than the offspring of
mothers without a disorder and offspring of mothers with unipolar depression (DeMulder &
Radke-Yarrow, 1991; Radke-Yarrow, 2006; Radke-Yarrow et al., 1985; Radke-Yarrow et al.,
1995; Radke-Yarrow et al., 1993). The sample included BD with psychotic features.
The propensity to group BD and psychotic disorders in analyses is common (Røhder et
al., 2020; Røhder et al., 2019; Siqveland et al., 2014; Siqveland & Moe, 2014). The
perspectives regarding this type of grouping differ among researchers in the field. For
example, some researchers support the classification of BD and Schizophrenia along a
psychosis continuum (Green et al., 2016; Marshall et al., 2017), while others argue that BD
and Schizophrenia are different conditions and should be distinguished (Grunze &
Cetkovich-Bakmas, 2021). Although the corresponding arguments are beyond the scope of
this dissertation, the competing views are mentioned to highlight another source of variation
in disorder conceptualisation within the PIMH discipline.
Schizophrenia. Among the SMI literature that has distinguished between disorders,
most concerned psychotic disorders, particularly Schizophrenia (D'angelo, 1986; Davidsen et
al., 2015; Goodman & Brumley, 1990; Hipwell et al., 2000; Ramsauer & Achtergarde, 2018;
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Snellen et al., 1999; Wan, Salmon, et al., 2007; Wan, 2008). Seminal studies conducted in the
eighties reported reduced maternal sensitivity among mothers with Schizophrenia and less
secure infant attachments than infants of mothers with depression or mothers without a
disorder (McNeil et al., 1985; Näslund et al., 1984; Persson‐Blennow et al., 1986). Anthony
(1976) and David (1987) conducted clinical observations of mothers with psychoses and
reported signs of either over-involvement or under-involvement, described as either
hypervigilance or gaze aversion among mothers and their infants.
Across multiple studies, Wan and colleagues described a trend for mothers with
Schizophrenia to appear detached (e.g. low positive responsiveness, withdrawal, underinvolving), or intrusive (hypervigilant, over-responsive, over-involving), compared to women
with depression or women with no disorder (Wan & Green, 2009; Wan, Salmon, et al., 2007;
Wan, Warburton, et al., 2007; Wan et al., 2008; Wan, 2008). For example, detached
interaction styles were attributed to women with Schizophrenia who displayed limited
emotionality in maternal responses to infant signals and less infant-focused speech compared
to control dyads.
Similar to depression, the observed qualities may reflect the positive symptoms of
Schizophrenia, including hallucinations, delusions, and disorganisation of thinking and
behaviour (Snellen et al., 1999). For example, inconsistent or withdrawn maternal behaviours
are likely to result in perplexing or frightening interactions with infants. While positive
symptoms of psychotic disorders frequently remit with treatment, negative symptoms and
side effects of psychotropic medications often persist and result in blunted affect, withdrawal,
and anhedonia.
Literature Gaps and Inconsistencies. Many of the studies described have been
conducted in inpatient settings, and therefore would typically involve acutely ill women at the
time of assessment (Radke-Yarrow et al., 1995; Snellen et al., 1999; Wan & Green, 2009).
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The significant effects of fully-remitted MDD on EA discussed earlier suggest that the link
between maternal psychopathology and mother-infant relationship quality may not be
restricted to a direct effect of current symptomatology on mother-infant interaction quality.
Our knowledge of interaction quality among women who have recovered from earlier acute
mental illness, particularly severe mental illness, is limited (e.g. Hipwell et al., 2000;
Logsdon et al., 2015). Among women with BD versus unipolar depression, Hipwell et al.
(2000) found that women with BD demonstrated lower interaction quality during an inpatient
admission; however, the same sample did not differ according to disorder at a 12-month
community follow-up (Hipwell et al., 2009).
Røhder et al. (2019) found no significant differences in interaction quality between
mothers with psychosis or BD and a comparison group. Similarly, Hipwell et al.(2000) found
psychotic episodes to be associated with attachment insecurity, however, manic episodes with
attachment security, while Pawlby et al. (2010) identified greater intrusive behaviours among
women with mania and unipolar depression, but no significant difference between women
with psychotic disorders and a comparison group. A consistent observation among the
studies described are a withdrawn and less intrusive interactional style among women with
psychotic disorders; yet, Riordan et al. (1999) reported intrusiveness to be greater among
women with psychotic disorders than those with affective. Interpreting the literature
regarding mother-infant interaction quality among women with comorbid or severe
psychopathology is challenging. Together, results are inconclusive and highlight the
difficulty in knowledge synthesis according to specific mental health disorders. As a result,
knowledge of the effects of BD on mother-infant relationship quality, specifically, remains
limited. Even less clear is how BD may compare to MDD.
2.6 Methodological Issues in Study Measurement
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While there is empirical support for maternal mental disorders as a risk factor for
reduced mother-infant interaction quality, there are gaps and contradictory findings within the
literature base. Several systematic reviews and meta-analyses have confirmed significant
negative associations between maternal depressive symptoms and mother-infant interaction
quality measured using a range of constructs (Beck, 1995), including mother-infant bonding
quality (Tichelman et al., 2019), maternal insensitivity (Bernard et al., 2018; Goodman et al.,
2017) and insecure infant attachment (Barnes & Theule, 2019; Śliwerski et al., 2020).
However, the size of effects across the literature suggests a broad range, with the most recent
review identifying a small effect (Śliwerski et al., 2020), suggesting that relationship
difficulties are not an inevitable outcome for women with mental health difficulties.
Nevertheless, the evidence of a significant effect across years of systematic and meta-analytic
evidence supports further investigations into mother-infant interaction quality among mental
health populations. A potential contributor to the mixed findings may be the methodological
issues related to maternal mental health and mother-infant relationship measurement.
2.6.1 Measurement of Maternal Mental Disorders
The majority of research has employed self-report measures of maternal mental health,
typically postnatal depressive symptoms only. The most widely used screening measure for
depression, the EPDS, was originally developed to screen for possible depressive symptoms
after childbirth. There has long been an emphasis on the postpartum period when examining
maternal mental health instead of antenatal or prenatal assessments (O'Hara & Wisner, 2014).
However, longitudinal research has shown that depression experienced by childbearing
women is not exclusive to the postpartum period (Gotlib et al., 1989), with increasing
evidence for depression occurring prior to childbirth and unique effects of this antenatal
depression on child outcomes (Hayes et al., 2013; O'Leary et al., 2019). Growing evidence of
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the influence of antenatal mental health on child outcomes (DiPietro et al., 2006; Pawlby et
al., 2009; Pearson et al., 2016) has resulted in perinatal guidelines that advise clinicians to
begin screening for symptoms of depression and anxiety from conception (Austin, Highet, et
al., 2017). Accordingly, screening tools are routinely administered during pregnancy,
resulting in earlier identification of compromised maternal mental health.
In line with this, studies have mostly employed maternal self-reports of postnatal
depressive symptoms rather than clinician-administered diagnostic assessment. Pregnancy
cohort studies conducted over the years have produced substantial datasets using repeated
measures design; however, likely due to the greater resources required of diagnostic
assessment, many have employed brief screening tools (Ding et al., 2014; Hakanen et al.,
2019; Moss et al., 2020; Olsson et al., 2021; Rossen et al., 2019; Schmied et al., 2013). Selfreport measures, however, are susceptible to reporter bias. Self-report scales of depression are
sensitive to general depressive symptoms and tend to identify false positives when applied to
the perinatal context, given the typical mood changes of pregnancy and nursing (Boyce,
2017). While self-report measures such as the EPDS, designed explicitly for motherhood,
demonstrate better psychometric properties, data obtained can still only be used to infer the
risk of the disorder; it does not constitute a diagnostic measure.
The criteria for mental disorders are more severe, requiring multiple symptom criteria
to be met and functional impairment and a minimum duration. For assessment of disorders,
diagnostic tools such as the Structured Clinical Interview for the DSM (SCID; First et al.,
2016); a structured clinical interview based on the DSM criteria of mental disorders
(American Psychiatric Association, 2013) are required. Diagnostic tools, however, are more
cumbersome and require more time and resources to administer and report, and studies
employing these measures are scarce. The perinatal period is associated not only with
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vulnerability to maternal stress, depression and anxiety symptoms but major mood disorders
(Jones et al., 2014; Meltzer-Brody et al., 2018).
Research suggests that the link between maternal psychopathology and mother-infant
relationship quality is not limited to state-like traits, for example, not restricted to a direct
association between current symptomatology and maternal behaviours. For example,
research, where maternal psychopathology and poor mother-infant relationship quality have
been identified concurrently and targeting mental health alone, has not been adequate to
improve relationship quality (Aktar et al., 2019; Forman et al., 2007). Additionally, studies
have shown prenatal mental health to be a more robust indicator of postnatal mother-infant
interaction quality than postnatal mental health (Flykt et al., 2010; Hayes et al., 2013; Parfitt
et al., 2013). Furthermore, longitudinal studies have shown reduced mother-infant interaction
quality among women with fully-remitted depression (Goodman, 2020; Martins & Gaffan,
2000; Stein et al., 1991).
Additionally, the heterogeneity of depression is rarely taken into account when
measuring and classifying disorders in research. Depression is a highly heterogeneous mental
health condition (Putnam et al., 2017) and possesses several specifiers alongside the main
DSM criteria (American Psychiatric Association, 2013). For example, specification of
remission status and comorbidity with anxiety (termed mixed anxiety features in the DSM).
Fortunately,

mental disorders are by and large not considered to differ in diagnostic

symptomatology, course, and outcome when occurring in the perinatal period compared to
either side (Brockington, 2004; Riecher‐Rössler & Hofecker Fallahpour, 2003).
Nonetheless, research can be enhanced with a more detailed assessment of maternal mental
health, such as greater consideration of different characteristics within a disorder group. For
example, researchers who have measured and included fully-remitted major depression in

80

their samples have shown significant effects of MDD, even in full-remission (Kluczniok et
al., 2016; Kluczniok et al., 2018).
Moreover, many studies define their clinical group criteria according to current mental
health status (e.g. current depressive symptoms), thus, grouping women with a history of
disorder into the control group (e.g. Kaplan et al., 2015), despite evidence of reduced
interaction quality among women with a fully-remitted or lifetime diagnoses (e.g. Kluczniok
et al., 2016; 2018; Dittrich et al., 2018; Reck et al., 2016; Cornish et al., 2008; Carter et al.,
2001; Easterbrooks et al., 2000). Goodman (2020) suggests that women with a history of
depression are more alike to women with current depression than women who have never
been depressed, emphasising the limitations to examining depression according to current
depression only. Heterogeneity of those presenting with depression also exists due to the high
level of comorbidity, mainly with anxiety disorders. Despite this, perinatal depression
research has seldom assessed comorbid anxiety disorders (Goodman et al., 2016).
In the EA mother-infant literature, only one study was identified that measured both
depression and anxiety during pregnancy (Hakanen et al., 2019), and neither comorbidity nor
diagnoses were assessed. By measuring both depressive and anxiety symptoms, Hakanen and
colleagues (2019) showed prenatal anxiety and postnatal depressive and anxiety symptoms
associated with mother and infant EA; however, only prenatal generalised anxiety symptoms
predicted EA (maternal intrusiveness specifically). Assessing disorders, Reck et al. (2016)
found postpartum MDD and GAD predicted lower child responsiveness at preschool age, and
Carter et al. (2001) found lifetime MDD predicted lower mother-infant EA at four months
postpartum and that comorbidity accounted for the effect. While their sample included a
range of comorbid disorders beyond anxiety, had comorbidity not been assessed, their
findings could have been misattributed to a unipolar rather than a comorbid presentation of
depression. Similarly, however, employing different observational tools, Asselmann et al.
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(2018) and Stein et al. (2012) identified that women with MDD and GAD and their infants
aged four and six months respectively displayed poorer interaction quality compared to
comparison groups without disorders.
In addition to comorbidity, another key factor contributing to heterogeneity in
depression and anxiety is whether the disorders are treated or untreated (Howard &
Challacombe, 2018). Psychotherapy is the first-line treatment for mild to moderate
depression and anxiety, while for moderate to severe presentations, such as MDD and GAD,
the addition of medication may also be indicated (Austin et al., 2017). Despite the widespread
use of antidepressants, including in pregnancy (Molenaar et al., 2020), the measurement of
treatment use in mother-infant research usually pertains to a psychotherapy evaluation
(Huang et al., 2020; Tsivos et al., 2015). While there have been a growing number of highquality studies on the effects of SSRI medication use in-utero on child development, human
studies assessing the influence of psychotropic medication on mother-infant interactions are
scarce. Among the studies that examined these associations, findings were inconsistent
(Logsdon et al., 2009; Reebye et al., 2002; Reebye et al., 2012; Weikum et al., 2013; Wisner
et al., 2009). Further research can inform women and health practitioners when weighing the
risks and benefits of antidepressant use during pregnancy. For example, if a positive
association is identified, then antidepressant use in pregnancy may buffer some of the
transmission of the effects of maternal psychopathology on the quality of the mother-infant
relationship.
Given the evidence from both human and animal studies of antidepressant use in
pregnancy suggesting improved postpartum maternal behaviour, a positive relationship may
also exist between antidepressant use and postpartum EA that has not yet been uncovered.
No studies have reported on the associations between antidepressant use during pregnancy
and EA during infancy. While a precise examination of antidepressant effects on interaction
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quality requires randomised control trials, insights could still be gained from examining their
association in observational research, especially longitudinal cohorts. Accordingly, additional
research that examines the impact of different presentations of depression, including treated
and untreated depression, on the mother-infant relationship is needed.
Reviews and commentaries by researchers in the discipline emphasise the need to
extend the focus from prevalent disorders to the less frequent but severe disorders (Boyce,
2017; Howard & Khalifeh, 2020; Judd et al., 2018; Stein et al., 2014). High-risk populations
are arguably the most susceptible to disturbances to the mother-infant relationship,
particularly in child protection contexts where dyads may be separated. The scarcity in
research among this psychiatric population of women could be the barriers that a complex or
severe disorder poses to research participation (e.g. Kaplan et al., 2008). Among the few
studies that have observed mother-infant interactions among severe disorders, they have
typically been conducted in inpatient psychiatric facilities; thus, multiple conditions are
typically grouped in the study outcomes (Radke-Yarrow et al., 1995; Snellen et al., 1999;
Wan & Green, 2009).
The few studies that have examined BD specifically have shown contrasting findings, a
significant effect in one cohort (Anke, Slinning, Moe, et al., 2019; Anke et al., 2020) and
nonsignificant in another (Logsdon et al., 2015). Logsdon et al. (2015) compared three
groups of mother-infant dyads; a BD, unipolar depression and a comparison group without
either disorder. Contrary to their expectations, they found a significant effect for unipolar
depression but not for BD on mother-infant interaction quality. Logsdon et al. (2015) had
expected BD to be associated with more severe disruptions given their status as an SMI. The
same expectation was held and refuted in several other studies which identified reduced
mother-infant interaction quality in the context of depression, yet, not SMI; namely,
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psychosis, BD or manic disorders (Hipwell et al., 2000; Pawlby et al., 2010; Røhder et al.,
2020; Røhder et al., 2019).
Early and accurate identification of any maternal or infant interaction deficits is crucial,
given these early interactions inform offspring’s future personality and style of relating to
others. Given that the EAS allows for early measurement of maternal and child affect and
behaviours in the context of risk, it provides a valuable measure among at-risk populations to
inform early intervention prior to the consolidation of an attachment pattern (Emde &
Easterbrooks, 1985). No published studies have reported on the EA of women with BD.
2.6.2 Measurement of Mother-Infant Relationship
Research
Mother-infant relationship quality has been conceptualised and measured across the
PIMH literature using a range of constructs and methodologies. High-quality reviews have
identified formal observation measures as the most robust assessment method available
(Gridley et al., 2019; Lotzin et al., 2015); however, the quality of assessment varies across the
PIMH literature. Lotzin et al.’s (2015) systematic review of parent-infant observation
measures revealed the surplus of measures yet a dearth in validity evidence, with over half
reported in no more than one peer-reviewed study. The authors identified 24-peer-reviewed
observational tools that met their review criteria, among which the EAS was recognised as
the most widely reported in peer-reviewed research. Since Lotzin et al.'s review, the EAS
features in several additional parent-child assessment measure reviews (Bohr et al., 2018;
Gridley et al., 2019; Tryphonopoulos et al., 2016). Additionally, the EAS has been of
particular interest in understanding differences between samples of depressed and
nondepressed mothers and their infants (Biringen et al., 2014).
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Despite the wide application of the EAS, psychometric evidence of the EAS’ internal
factor structure has never been published. Similar issues had plagued the attachment
literature, whereby decades passed before the structure of attachment classifications was
tested for their latent structure (Fraley & Spieker, 2003); until then, implicit assumptions
were followed about the four underlying categories. Several psychometric analyses of the
attachment classifications for both infant and adult revealed a two-factor model to be most
parsimonious (Fraley & Spieker, 2003; Groh et al., 2019). The authors of these psychometric
analyses concluded that attachment measurement was better understood via a dimensional
than a categorical model; see Raby et al. (2021) for a two-dimensional model of individual
differences in attachment quality (Raby, 2021, Figure 9.1, p. 74). The EAS is yet to face the
same level of scrutiny, and as a result, research continues to be conducted based on
assumption rather than evidence. An imperfect relationship between existing measures and
their underlying latent structure might be contributing to gaps and inconsistencies in the
PIMH literature regarding antecedents and consequences of mother-infant relationship
quality.
Biringen and Robinson (1991) describe the historical uses of the term EA. EA was used
by Mahler et al. (1975) to refer to a positive atonement and by Emde (1980) to describe going
beyond maternal behaviours as a secure base to describe a mother's affect and acceptance of
the full range of emotions of her infant. EA draws parallels to other earlier constructs,
including 'psychological unavailability' (Erickson & Egeland, 1987), maternal sensitivity
(Ainsworth, 1969), and maternal control (Baumrind, 1971). The first edition of the EAS
comprised two maternal dimensions; sensitivity and intrusiveness/structuring, and two child
dimensions; responsiveness and involvement. The authors described the dimensions as
independent, citing related research (Crawley & Spiker, 1983; Marfo, 1990) that suggested
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maternal sensitivity and maternal intrusiveness to be unrelated (Biringen & Robinson, 1991).
However, the studies cited by Biringen and Robinson (1991) involved samples of children
with disabilities (Crawley & Spiker, 1983; Marfo, 1990).
The EAS has since undergone three revisions informed by updates to the theoretical
foundations based on cumulative research findings involving the administration of the scales
to diverse populations. The second edition added a hostility dimension (Biringen et al., 1993),
a maternal quality identified in at-risk populations. The third edition separated the
structuring/intrusiveness subscale into two separate dimensions (Biringen et al., 1998),
previously measured on a curvilinear 9-point Likert scale, following increased identification
of the two qualities being qualitatively different in their research. The fourth and current
edition expanded the scales from single-item scales (6-item scale; 3rd edition) to seven-item
subscales (42 items; 4th edition); see Appendix 5.2 for a brief overview of the changes in
scoring between EAS editions. Despite the notable changes and expansion between editions,
psychometric evidence of the internal structure of the EAS has not been provided as support.
The current edition of the EAS includes additional guidance for applying the EAS to
different populations, children with disabilities, and multiple children to adult contexts (e.g.
day-care settings). For example, the author of the scales advises that a parent “cannot look
good without the child” (Biringen, 2008, p. 20), and mismatches between parent and child
EA to be uncommon among normative samples; however, more likely among atypical
populations, such as special needs and adoptive, foster care, or day-care contexts. The manual
includes coding modifications for these contexts. Similarly, the instructions include
additional detail regarding infant samples, noting that infants may display less involving
behaviours and affect due to developmental stages, thus scoring lower on this dimension.
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The EAS has been implemented and interpreted using various approaches. For
example, Endendijk et al. (2019) reported using fewer child involvement items because their
sample comprised infants. The authors also omitted the ‘feels intrusive’ item from the
maternal nonintrusiveness dimension, citing that this item characterised infant behaviour, not
maternal behaviour. Evidence of measurement invariance is required for reliable and valid
comparisons of scores on a measure between diverse groups. Measurement invariance
supports the conclusion that any differences in EA found between groups are not attributable
to method differences but actual differences in the construct of interest. Psychometric
evidence supporting the different interpretations and coding modifications have not been
published. Instead, only conceptual rationales based on observation studies have been cited as
a rationale for the different interpretations regarding diverse subgroups (Biringen et al.,
2014).
Additionally, the duration of observation among EAS protocols varies between studies.
The author of the EAS recommends an observation time of 15 minutes minimum (Biringen &
Easterbrooks, 2012), suggesting that shorter time frames present a risk of capturing an
artificial or superficial interaction because inadequate time has been given to the dyad to
become settled into their usual way of interacting. However, studies have used observation
times as short as two minutes in duration within the EA literature. While short interaction
times conducted in a stressful context, such as separation, may be justified, the variation in
observation protocols between studies should nonetheless be taken into consideration when
comparing findings.
Despite reports of over 300 publications involving the EAS (Lotzin et al., 2015), no
more than ten publications could be identified that reported on the factor structure of their
EAS data (Barone et al., 2018; Bornstein & Putnick, 2020; Endendijk et al., 2017; Garvin et

87

al., 2012; Kertes et al., 2009; MacMillan, Lewis, Watson, & Galbally, 2020; Negrao et al.,
2014; Olds et al., 2002; Rodrigo et al., 2016; Wiefel et al., 2005), most using principal
components analyses and only two of reporting goodness of fit indices (Barone et al., 2018;
Bornstein & Putnick, 2020). Despite the EA theory purporting a multidimensional
framework, the most common factor structures identified by these researchers were a higherorder unidimensional model and a higher-order two-correlated factor. However, the
foundational EA literature suggested that the maternal qualities in the scales were
“orthogonal” constructs (Robinson et al., 1993, p. 498). In line with this, researchers have
interpreted individual dimensions to represent distinct EA qualities (Austin, Christl, et al.,
2017). However, reporting on a caregiver's structuring or intrusiveness as unique constructs
may be inaccurate if the EAS represents a single latent variable.
Another key validity indicator is measurement invariance, which tests whether the
underlying factor structure is the same for different groups or occasions. Comparisons of EA
between groups assume that the EAS is interpreted and administered consistently across the
two populations. However, unless the underlying factors are measuring the same construct in
the same way, and the measurements are operating in the same way, across groups or time,
mean differences and other comparisons are potentially invalid (Marsh et al., 2014). For
mean comparisons, equivalence is assumed to hold at least for the magnitudes of factor
loadings and item intercepts. While EA has been interpreted among a vast array of diverse
samples, e.g. disabilities, adolescent mothers, adoption and day-care settings, mental health –
in particular depression (Biringen et al., 2014), no publications could be identified that
reported on the measurement invariance of the EAS.

Clinical Practice
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Early identification of difficulties in the mother-infant relationship is essential to ensure
timely intervention to protect the developmental trajectory of children (Behrendt et al., 2019).
Despite Australian perinatal mental health guidelines recommending clinicians screen for
difficulties in the mother-infant relationship, formal measures for clinicians to employ are not
specified (Austin et al., 2013; Austin, Highet, et al., 2017). The likely reason for this gap
within practice guidelines is the lack of studies that have evaluated the use of mother-infant
measures in clinical settings (Forslund et al., 2021). According to Emery et al. (2005), while
guidelines call for empirically-based methods and procedures to psychological assessment
involving the caregiver-child dyad, many psychological instruments lack sufficient validity.
Psychometric evaluations of observation measures within research settings are not equivalent
or strictly transferrable to clinical contexts which service the individual. Clinical validity
requires validity at the individual, not group, level. To support a measure’s predictive ability
at the individual level, for example, for diagnostic purposes, the measure must have high
sensitivity and specificity; see Forslund et al. (2021) for more detail. Further considerations
apply to practice, such as additional evidence of clinical utility or feasibility.
One service setting where clinical validation of parent-infant observation measures
could be conducted are Mother Baby Units (MBUs), inpatient units where women and their
babies are admitted for treatment of maternal postpartum mental disorders (Galbally et al.,
2019). Australian MBUs comprise moderate to severe mental disorders, commonly; MDD,
major anxiety, BD, and psychotic disorders. While the primary focus of MBU treatment is to
improve maternal mental health, joint admission supports the developing mother-infant
relationship and attachment formation that occurs in this critical period of the first two to
three years of development. Given the joint admission, MBUs would be an ideal setting for
research assessing mother-infant relationship quality among women with a range of maternal
mental disorders to be conducted, including severe mental illness.
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Systematic reviews report a lack of consistency in the measures used to assess parentchild relationship quality across MBUs, with tools ranging from single item check-lists such
as the Marcé Clinical Checklist (Glangeaud-Freudenthal et al., 2014) to standardised
observational tools (Connellan et al., 2017; Gillham & Wittkowski, 2015). Gillham and
Wittkowski’s 2015 review of MBU outcomes included 12 studies that assessed mother-infant
relation, among which only a handful used observational tools. The use of partially validated
or non-validated tools to measure mother-infant relationship quality limits the strength of
conclusions drawn about the possible effects of MBU admission on the mother-infant
relationship.
However, while observational measures may be robust in research settings, they may
not translate to clinical practice. Most parent-infant measures have been designed for the
research context without considering feasibility and utility for the clinical context. Measures
such as the SSP and EAS are highly comprehensive and may not translate across clinical
settings. Rather than translating measures popular among researchers to services, consultation
with PIMH clinicians regarding their current parent-infant relationship assessment practices
and preferences is important. While clinician attitudes towards screening perinatal mental
health symptoms have been widely researched (El-Den et al., 2015; Kingston, Austin, et al.,
2015; Kingston et al., 2017; Kingston, Biringer, et al., 2015), research reporting on parentinfant relationship assessment could not be identified.

2.7 Literature Summary and Recommendations
The literature review concerning mother-infant relationship quality among mental
health populations revealed methodological issues surrounding construct conceptualisation
and measurement. The majority of research has employed self-report measures of maternal
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mental health, typically postnatal depressive symptoms only, and parent-child relationship
quality, for example, Postpartum Bonding Scale (PBS; Brockington et al., 2001), Parenting
Stress Index (PSI; Abidin, 1983), Bethlem Mother-Infant Interaction Scale (BMIS; Kumar &
Hipwell, 1996), and has been criticised for having an overreliance on self-report
measurement (Atkinson et al., 2000). The variation in depression measurement also revealed
that the heterogeneity of depression is rarely considered, including depression history and
treatment. However, even among studies that have employed diagnostic assessment of
depression and observational assessment of mother-infant relationship quality, there have
been studies that identified no effect of depressive disorders on infant attachment security
(Tharner et al., 2012) and maternal EA (MacMillan, Lewis, Watson, & Galbally, 2020).
The inconsistent results also extend to the EA literature, with studies that report no
effect of depressive symptoms (De Falco et al., 2014; Endendijk et al., 2017; Fonseca et al.,
2010; Hakanen et al., 2019) or even depressive disorders (Kaplan et al., 2008; Kaplan et al.,
2015; MacMillan, Lewis, Watson, & Galbally, 2020) on EA.

Additionally, despite

depression being highly comorbid with anxiety, the literature review highlighted that research
examining the specific effects of comorbid anxiety on EA during infancy could not be
identified. In contrast, there have also been several studies that included a history of major
depression and found emotional unavailability even when the disorder was in full remission
(Carter et al., 2001; Cornish et al., 2008; Dittrich et al., 2018; Kluczniok et al., 2016;
Kluczniok et al., 2018; Reck et al., 2016; Trapolini et al., 2008; van Doesum et al., 2007),
supporting Goodman (2020)'s recommendations of including examinations of depression
history in research. Given that women's risk of mental disorders in pregnancy and postpartum
are significantly higher if they have had a history of mental health difficulties (O'Hara &
Wisner, 2014), assessing disorder history could inform prevention or early intervention
efforts to protect the mother-infant relationship while also monitoring mental health.
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A review of the EA literature specifically revealed that the EAS had been administered
and interpreted in various ways, with little psychometric evidence cited supporting these
various applications (Biringen et al., 2014). In particular, the EAS has been characterised as
multidimensional and applicable to a range of diverse populations, yet, empirical evidence of
the EAS’ underlying factor structure and measurement invariance has not been published.
These gaps extend to clinical validation studies of parent-infant relationship measures
(Forslund et al., 2021), resulting in a lack of knowledge regarding parent-infant relationship
measures with clinical validity and utility in PIMH settings. Consulting with PIMH
clinicians via translational research could help uncover the current needs of PIMH services
and clinicians, their assessment preferences and ultimately inform the selection of parentinfant relational measures worthwhile for researchers to endeavour to validate for clinical
use.

2.8 Concluding Remarks

Maternal mental health and the mother-infant relationship are integral components of
PIMH care; yet, the effects of maternal mental disorders on the mother-infant relationship
remain unclear. Depression is the most prevalent mental health condition affecting women
during the perinatal period (Pearson et al., 2018), and meta-analytic literature suggests
significant but modest effects of maternal depression on the mother-infant relationship
(Atkinson et al., 2000; Barnes & Theule, 2019; Beck, 1995; Bernard et al., 2018; Goodman et
al., 2017; Martins & Gaffan, 2000; Śliwerski et al., 2020; van IJzendoorn et al., 1999).
However, most research has examined postnatal depressive symptoms rather than disorders
(Barnes & Theule, 2019; Bernard et al., 2018; Hazell Raine et al., 2020; O’Neill et al., 2021).
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Further investigations of the effects of perinatal MDD, diagnostically assessed, on motherinfant interaction quality are needed.
In addition to depression, assessments of mother-infant interaction quality among
women with a range of mental health disorders, particularly comorbid and severe mental
disorders, are limited (Howard & Khalifeh, 2020). Reviews highlight a surplus of parentinfant assessment measures yet limited validity evidence supporting their application in
research or clinical practice (Lotzin et al., 2015; Wittkowski et al., 2020). Consultation with
PIMH clinicians can inform the selection of parent-infant measures to validate, based on their
current needs and preferences when working with parent-infant dyads from mental health
populations. The PIMH literature lacks translational research involving PIMH clinicians;
thus, current assessment practices and attitudes towards assessing the parent-infant
relationship is unclear.
In response to these gaps, the current dissertation employed empirical, psychometric,
and translational research methodologies to investigate the effects of maternal mental
disorders on mother-infant relationship quality (Study One & Two) and the assessment of
mother-infant relationship quality in research (Study Three) and its application to clinical
practice (Study Four).
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Chapter 3: Dissertation Methodology
3.1 Preface
Chapter 3 describes the research methodology, data collection and statistical analyses
conducted across the four studies that comprise this dissertation. The dissertation
methodology encompassed empirical, psychometric, and translational research to extend
existing knowledge regarding the effects of maternal mental disorders on mother-infant
relationship quality during the perinatal period (Study One & Two) and conducting
comprehensive assessment of parent-infant relationship quality in research (Study Three) and
its application to clinical practice (Study Four).
3.2 Empirical Research: Study One & Two
Depression is a highly heterogeneous disorder; yet, measuring depression according to
different disorder presentations, such as comorbidities and disorder history, is uncommon. In
the EA literature, results have varied according to the measurement and conceptualisation of
depression. These findings provide a strong rationale for research methodology that examines
the effects of MDD on mother-infant EA according to characteristics of the disorder,
specifically, lifetime and perinatal status of the disorder. Beyond MDD, no publications have
reported on the mother-infant EA of women with BD. In the broader parent-infant literature,
only three publications reported observations of maternal-infant interaction quality, and
findings contradicted each other (Logsdon et al., 2015; Anke et al., 2019; 2020).
Furthermore, the first study found significant effects of unipolar depression but not BD on
mother-infant interaction quality (Logsdon et al., 2015). Further comparisons of motherinfant interaction quality between women with BD, major depression, and no disorder are
needed.
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3.2.1 Aims & Hypotheses

Study One aimed to examine whether mother-infant EA differs between dyads with
lifetime experience of major depression (disorder group) and dyads without (comparison
group) and whether differences are associated with particular characteristics of depression
during the perinatal period; specifically, remission, comorbidity and antidepressant treatment
status. It was hypothesised that after controlling for maternal age, antidepressant use in
pregnancy, and postpartum depressive symptoms:
(H1) Women with lifetime MDD and their infants would display lower EA than women
without lifetime MDD and their infants, even when the MDD was fully-remitted by the
perinatal period; and,
(H2) Women with lifetime MDD comorbid with perinatal GAD (MDD/GAD) and their
infants would display lower EA than women with lifetime MDD only and their infants, and
women without lifetime MDD and their infants.
Study Two aimed to examine whether mother-infant EA is different between dyads
with BD, dyads with lifetime MDD, and dyads without lifetime experience of either BD or
MDD (comparison group). It was hypothesised that after controlling for the effects of
maternal age and postpartum depressive symptoms:
(H1) Women with BD will display lower maternal EA than women with lifetime MDD,
and women without lifetime MDD or BD; and,
(H2) Infants of women with BD will display lower child EA than infants of women
with lifetime MDD, and infants of women without lifetime MDD or BD.
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3.2.2 Method
Recruitment
The empirical studies in this dissertation (Studies One, Two, and Three) are part of a
larger prospective, longitudinal pregnancy cohort, the Mercy Pregnancy and Emotional
Wellbeing Study (MPEWS). MPEWS comprises multiple samples across Australia and uses
a selected cohort design following the same study protocol. Participants were recruited from
antenatal clinics during early pregnancy (between 12 and 20 weeks gestation) from the
general hospital population. A welcome information pack with an invitation to participate in
MPEWS was sent to all women booked to deliver at the Mercy Hospital for Women for the
Melbourne cohort, Fiona Stanley Hospital, Rockingham General Hospital, Peel Health
Campus, and King Edward Memorial Hospital for the Perth cohort. The invitation was
followed by a phone call one week prior to each woman’s initial clinic appointment. For
women who agreed to participate, written informed consent and Wave 1 (trimester one) data
was obtained. Ethics approval was obtained from the Mercy Health and the South
Metropolitan Health Service Human Research Ethics Committees (HREC) for the cohort
recruited in Melbourne and Perth, respectively. Recruitment for the Melbourne cohort
commenced in September 2012 and was completed in October 2014, and recruitment for the
Perth cohort commenced in June 2017 and was completed in Dec 2018. The attrition rate for
the Melbourne cohort at Wave 4 was 10% and the same rate was anticipated for the Perth
cohort. Inclusion criteria for recruitment to MPEWS were a gestational age of fewer than 20
weeks at recruitment and English proficiency. Women were excluded if they had a substanceuse disorder, child protection involvement, intellectual disability, or a severe pre-existing
psychiatric illness requiring current acute inpatient admission. Ethics approval letters are
included in Appendix 3, and information and consent forms have been included in Appendix
4.
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Study Protocol
MPEWS collects data over multiple waves across pregnancy and postpartum. Each
wave includes repeat measures of key variables, including maternal mental health and
antidepressant use. The current dissertation comprised data from Wave 1 (trimester one:
between 12 and 20 weeks gestation), Wave 2 (trimester two: 28 weeks gestation), Wave 4
(six months postpartum), and Wave 5 (12 months postpartum) of MPEWS. Study One (N =
115), and Study Two (N = 132) comprised mother-infant dyads recruited in the Perth cohort
who completed the mother-infant interaction task at six months postpartum. Study Three (N
= 342) comprised mother-infant dyads from both the Perth (n = 132) and Melbourne (n =
210) cohorts who completed the mother-infant interaction task at six months postpartum.
Key Cohort Demographics. In the Perth cohort (n = 132), at recruitment in early
pregnancy (less than 20 weeks), the majority of women in the sample were in a relationship
(94%), employed (73%), and tertiary educated (56%), with a mean age of 32.7 years (SD =
4.85), ranging from 19 to 45 years. Infant gender in the Perth cohort was roughly equal (55%
male). Similarly, in the Melbourne cohort (n = 210), at recruitment, most women were in a
relationship (95.2%), employed (91.9%), and tertiary educated (69.2%), with a mean age of
31.5 years (SD = 4.67), ranging from 19 to 48 years. Infant gender was roughly equal (56%
male). Comparing the two cohorts, higher proportions of tertiary education and employment
characterised the Melbourne cohort, and most notably, the number of first-time mothers (90%
nulliparous) was nearly twice that of the Perth cohort (46% nulliparous).
Procedure
Each of the studies employed a within-subjects design with maternal mental health
(independent variable) assessed during pregnancy Waves 1 and 2 and repeated at Waves 4
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and 5. At Wave 4, emotional availability (dependent variable) was assessed via a
standardised mother-infant interaction task. Conducting observations at six months infant age
for the timing of the mother-infant protocol was informed by the broader PIMH literature and
aligned with a prevention framework. Ainsworth and Wittig (1969) identified six months as
the time-point for the beginnings of observable attachment preferences and 12 months for
internalising attachment patterns. Accordingly, early assessment during infancy can support
early intervention before the consolidation of attachment patterns.
Mother-Infant Interaction Task. At Wave 4, participants were contacted with an
invitation to participate in a recorded 25-minute interaction task in a clinic setting. If they
agreed to participate, written informed consent was obtained, and an appointment was made
for them to attend the clinic. Confirmation of the booked appointment was sent via email
along with directions and a parking permit. One week prior to the booked appointment, a
reminder email was sent.
Upon arrival at the clinic, the mother-infant dyad was taken to a well-lit therapy room
with minimal distractions. The room consisted of a play mat and a baby seat in the centre of
the mat. The interaction task was recorded using three discrete camcorders: one positioned in
the corner of the room facing the infant, one in the opposite corner facing the mother, and one
positioned behind a one-way observation window to capture a full view of the mother-infant
interaction. The researcher remained in the observation room with the full-view camera, out
of sight from the mother-infant dyad (Figure 1).
The researcher explained to the adult participant that the interaction task would begin
with 10 minutes of semi-structured free-play with no toys, followed by a further 15 minutes
of unstructured play with age-appropriate, standardised toys. Mothers were instructed to
place their infant in the infant seat for the first part of the interaction and told to interact with
their infant as they usually would at home (10 minutes). Mothers were informed that after 10
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minutes, they would hear a knock at the door, which would be a cue that the researcher was
re-entering the room with a box of toys, at which point they could remove their baby from the
seat and place them on the mat with them. The researcher instructed the mothers to continue
interacting with their infants for 15 minutes but now with access to toys. Mothers were
informed that after 15 minutes, the researcher would return, and the interaction would be
complete. Other than a single entry to provide toys, the researcher remained outside the room,
Figure 1. Graphic of Standardised Protocol for Mother-Infant Interaction Observation

out of sight from the mother-infant dyad.
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Measures
Demographics. At Wave 1, participants were asked a comprehensive set of
sociodemographic questions, including maternal age, education, parity, relationship status,
using single-item self-report. Each demographic item selected for inclusion in the
correlational analyses was translated into binary categorical variables: relationship status (0 =
single, 1 = relationship), tertiary education status (0 = not tertiary educated, 1 = tertiary
educated), parity (0 = primiparous, 1 = multiparous), except maternal age (years), which was
treated as a continuous variable.
Antidepressant Use. Error! Reference source not found. during pregnancy was a
ssessed at Waves 1 and 2, from a single item asking participants: “Have you taken any
antidepressant medication leading up to and/or during your current pregnancy?”. Response
options were No or Yes (please specify below). If respondents indicated yes, they were asked
to select from a list of common medications or input another unlisted option, dose per day in
milligrams, date of commencement, and date of cessation if stopped were collected. A
dichotomous distinction was made between those exposed to antidepressant medication
during pregnancy and those who were not. Antidepressant use was treated as a binary
categorical variable (0 = no use, 1 = use).
Depressive Symptoms. The Edinburgh Postnatal Depression Scale (EPDS; Cox et al.,
1987) was employed to measure depressive symptoms over the perinatal period at Waves 1 to
5. The EPDS is a 10-item self-report scale that assesses depressive symptomatology
experienced in the previous seven days. The scales are rated on four-point Likert scales
ranging from 0 (As much as I always could) to 3 (Not at all), with individual scores summed
100

to produce a total score ranging from 0 to 30. Higher sum scores reflect greater depressive
symptomatology and the likelihood of clinical depression. Specifically, scores of 0-9 indicate
a low likelihood, 10-12 moderate likelihood and 13 or above, high likelihood of clinical
levels (Austin et al., 2011, beyondblue, 2011b). The EPDS score was treated as a continuous
variable.
The EPDS has been identified as the most widely used measure of antenatal and
postnatal depression (Austin & Lumley, 2003; Gibson et al., 2009), with demonstrated
validity and reliability for use in the perinatal period (Chorwe-Sungani & Chipps, 2017;
Murray & Cox, 1990; Murray & Carothers, 1990), cross-culturally (e Couto et al., 2015),
including among an Australian population of women (Boyce et al., 1993). The measure
shows good overall internal consistency: Cronbach’s α = .87 (Cox et al., 1987), two-day testretest reliability = .92 (Kernot et al., 2015), and criterion validity (Guedeney & Fermanian,
1998). Clinical levels (i.e., sum score ≥ 13) show good sensitivity and specificity rates of .86
and .78, respectively (Cox et al., 1987).
Anxiety Symptoms. The State-Trait Anxiety Inventory (STAI; Spielberger, 1983) was
employed to measure anxiety symptoms over the perinatal period at Waves 1 to 5. The STAI
consists of state anxiety and trait anxiety subscales, comprising 20 items each. The state
subscale measures anxiety related to a specific period or moment, and the trait subscale
measures relatively stable or general anxiety. Responses are rated on a 4-point Likert scale
from 1 (Not at all) to 4 (Very much), with individual scores summed to produce a total score
ranging from 20 to 80. Higher scores indicate greater anxiety symptomatology and the
likelihood of clinical levels of anxiety; specifically, scores of ≥ 40 indicate high anxiety, 3233 moderate, and ≤ 25 low anxiety (Barnett & Parker, 1986; Grant et al., 2008). The STAI
has been employed and validated for use in the perinatal period in an Australian general adult
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population Crawford et al. (2011), demonstrating sound criterion, discriminant and predictive
validity (Meades & Ayers, 2011), and adequate internal consistency, .86 to .95 (Spielberger,
1983). The STAI scores were treated as continuous variables.
Maternal Mental Disorders. The Structured Clinical Interview for Diagnostic and
Statistical Manual of Mental Disorders (SCID) was administered at Waves 1 and 4 to
determine whether participants met the criteria for current or past history of disorder
according to the diagnostic criteria outlined in the Diagnostic and Statistical Manual of
Mental Disorders (DSM). Trained clinical researchers administered the SCID clinical
interview modules for Depressive Disorders, Anxiety Disorders, Bipolar Related Disorders,
and Schizophrenia Spectrum and Other Psychotic Disorders. The SCID has been validated
for use in the perinatal period (Gibson et al., 2009) and provides a rigorous and controlled
assessment attuned to the DSM criteria and has good reliability, validity, and clinical utility
evidence (First, 1997).
Study One (N = 115) comprised women with current or a history of MDD (disorder
group; n = 60) and women with no history of MDD (comparison group; n = 55) from the
Perth cohort. The remission status of women with MDD during the perinatal period was also
classified within the disorder group (n = 60). To classify remission status, those women who
met MDD criteria during the perinatal period (including the two years prior to recruitment)
were defined as current MDD (n = 17), and women who did not meet criteria for MDD over
the perinatal period (i.e., the two years prior to recruitment until six months postpartum) were
defined as remitted MDD (n = 43). The comorbidity status of women with MDD during the
perinatal period was also classified within the disorder group (n = 60). Women who met the
criteria for GAD over the perinatal period (between recruitment and six months postpartum)
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were defined as MDD/GAD (n = 14), and the remaining women without comorbid GAD were
defined as MDD (n = 45).
Study Two (N = 132) comprised women from Study One (N = 115) in addition to a
further 12 women with diagnosed BD from the Perth cohort. Accordingly, Study Two
comprised women with MDD (n = 60), BD (n = 12), and a comparison group (n = 55) of
dyads with no lifetime experience of MDD or BD.
Study Three comprised SCID data from both the Perth (n = 132) and Melbourne (n =
210) cohorts, specifically, those participants who met diagnostic criteria for current or history
of depressive disorder (depressed group) and a comparison group of participants who did not
meet criteria for current or history of depressive disorder (nondepressed group). Disorder
status was the independent variable in Study One, Two, and Three and treated as binary,
categorical variables in each.
Mother-Infant Emotional Availability. The recorded mother-infant interactions were
viewed and coded for emotional availability using the Emotional Availability Scales, 4th
Edition – Infancy/Early Childhood Version (EAS; Biringen, 2008). The coders were blind to
maternal mental health history at the time of coding. Coding was completed by MPEWS
researchers following training and receiving reliability certification from the author of the
EAS: Professor Zeynep Biringen. The training involved reading, lectures, and training videos
of parent-child relationships, followed by approximately 10 hours of inter-lab reliability
testing, with the requirement of achieving greater than 80% agreement across all codes with
the author of the EAS.
Psychometrics of the EAS. The EAS has been widely employed, recommended, and
selected for inclusion in numerous systematic reviews of parent-child observational measures
(Bagner et al., 2012; Cañas et al., 2020; Gridley et al., 2019; Lotzin et al., 2015). The PIMH
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literature describes the EAS as a reliable and valid measure (Biringen et al., 2014; Biringen et
al., 2017; Bornstein & Putnick, 2020; Kohlhoff et al., 2021; Rossen et al., 2018; Saunders et
al., 2015). In their systematic review of parent-infant observational measures, Lotzin and
colleagues (2015) concluded that the EAS was the most widely employed measure and had
evidence across four validity domains: content, response, internal structure, and relations to
other variables (Lotzin et al., 2015, Table 5, pp. 119-120). Evidence of the EAS’ construct
validity has primarily been in the form of evidence of the measure’s convergent and
predictive validity to attachment measures (Bagner et al., 2012; Bohr et al., 2018; Gridley et
al., 2019; Tryphonopoulos et al., 2016). For example, Ziv et al. (2000) demonstrated
concurrent mother-infant EA (maternal sensitivity, child responsiveness, child involvement)
and SSP infant-mother attachment scores were positively associated at 12 months postpartum
among 687 mother-infant dyads. Most of the reliability evidence cited for the EAS has been
high inter-rater reliability scores (Biringen et al., 2014) and test re-test reliability with ICCs
ranging between .72 and .96 at five months postpartum (Bornstein, Gini, Putnick, et al., 2006;
Bornstein, Gini, Suwalsky, et al., 2006), and between .76 and .96 at two years infant age
(Bornstein, Gini, Putnick, et al., 2006; Bornstein, Gini, Suwalsky, et al., 2006). Stability of
EAS scores has also been demonstrated between 18 and 24 months; however, EAS scores at
39 months were not (Biringen et al., 2014), nor were maternal EA sensitivity scores at 20
months postpartum (Abdelmaseh et al., 2021). Nonetheless, the current dissertation applies
the EAS at a single time-point during infancy (six months postpartum); thus, the possible
instability of the EAS at 20 and 39 months was not a concern.
EAS Scoring. Each mother-infant dyad was scored along four maternal dimensions
(sensitivity, structuring, non-hostility, and non-intrusiveness) and two child dimensions
(responsiveness and involvement), with ratings made according to the observable affective
and behavioural qualities of the dyad. Each EA dimension comprises seven subscales rated
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on the same Likert scale. The first two subscales of each dimension are items rated on 7-point
Likert scales ranging from 1 (Not at all) to 7 (Highly present). The following five subscales
are items rated on 3-point Likert scales ranging from 1 (Not at all) to 3 (Very much). Thus,
with six EA dimensions each comprised of seven subscales, a total of 42 items comprise the
EAS. The sum of the seven subscales comprising a single EA dimension produces a total
dimension score ranging from 7 to 29 (e.g., Sensitivity total EA score). Total dimension
scores can be summed and interpreted as composites. Summing the four maternal EA
dimension scores produces a Maternal EA composite score ranging from 28 to 116
(sensitivity total EA score + structuring total EA score + nonintrusiveness total EA score +
nonhostility total EA score). Correspondingly, the sum of the two child EA dimension scores
produces a Child EA composite score ranging from 14 to 58 (responsiveness total EA score +
involvement total EA score). Summing the Maternal EA and Child EA composites produces
an overall EA composite ranging from 42 to 174. Higher scores indicate greater or more
enhanced EA. The EA scores are on a continuous scale.
In Study One, a composite of maternal EA (sum of four total dimension scores) and a
composite of child EA (sum of two total dimension scores) were used. In Study Two,
composites of each maternal EA dimensions and child EA dimension were used. The
corresponding categorical EA classifications were also computed.
EAS Classifications. The EA continuous scores map onto categorical EA
classifications of Problematic (0– 40%), Detached (41–60%), Complicated (61–80%) and
Emotionally Available (81– 100%).

The adult EA classification is determined by the

maternal sensitivity EA dimension, and the child EA classification is determined by the child
responsiveness EA dimension. Copyright prohibits the inclusion of the EAS items in the
current dissertation; however, a summary of the affective and behavioural qualities that
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resemble interactions within each EA classification is provided below. The descriptions
provided are broad and do not replicate the comprehensive scoring required of the EAS.
Maternal EA Classifications. Continuous scores in the top 10% of the score range for
maternal sensitivity (90–100%) corresponds to high EA and resembles an adult interaction
that is observed to be exceedingly sensitive to the child’s cues and communications and is a
highly emotionally available relationship from the adult’s standpoint. Maternal sensitivity in
the 81–90% range of scores corresponds to EA and resembles an adult interaction that shows
a “good enough” style, is emotionally positive and appropriately responsive to the child.
Sensitivity in the 71–80% score range corresponds to a complicated classification and
resembles an adult interaction that is warm and kind but not sensitive to the child’s cues and
communications; the adult may be inconsistent in expressions of sensitivity whereby at times
they appear affectively positive or responsive and other times they do not. However, to be in
the complicated zone, the adult must be warm, not detached or mechanical. Sensitivity in the
61–70% score range still corresponds to a complicated classification and resembles an overall
style similar to that described for the 71–80% range, generally warm and kind, as noted
above, but there are elements of detachment as well. Sensitivity in the 51–60% score range
corresponds to a detached classification and describes an adult interaction that is detached,
mechanical, distant in their interaction style, and not sensitive in picking up and acting upon
the child’s cues and communications. A detached classification is not warm but seems more
benign than interactions in the 41–50% detached range. Sensitivity in the 41–50% range
reflects an adult interaction that is highly detached and insensitive to the child’s cues and
communication. The lowest sensitivity ratings reflect a problematic classification, 0–40% and
resemble an adult interaction that is either traumatizing, traumatized, highly problematic in
interactional style.
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Child EA Classifications. Continuous scores in the top 10% of the score range for child
responsiveness corresponds to high child EA and resembles a child interaction that is
observed to be exceedingly and appropriately responsive to the adult and appears to be a
highly emotionally available relationship from the standpoint of the child. In the 81–90%
range of scores, child responsiveness reflects a “good enough” style, whereby the child is
emotionally positive and appropriately responsive to the adult; thus, considered emotionally
available. The 71–80% range corresponds to a complicated classification and describes a
child

interaction

that

is

warm,

responsive,

but

also

often

distressed

and

overconnected/dependent. The 61–70% range corresponds to a complicated classification
where the child’s interaction appears generally warm, responsive but slightly more detached
than the 71–80% score range. The 51–60% range corresponds to a detached child EA
classification characterised by an interactive style that is detached, mechanical, distant,
avoidant, and the child often breaks the interaction. The 41–50% score range characterised a
child interaction style that is highly detached and avoidant of the adult. The lowest child
responsiveness ratings correspond to a problematic child EA classification and resemble an
interactive style where the child appears either traumatized, disorganised in their responses
and possibly quite emotionally dysregulated.
Inter-rater Reliability. To assess inter-rater reliability for the sample of dyads
employed in this dissertation, a 10% subset of the sample was randomly selected and doublecoded by a fellow certified reliable EAS coder in the team. A mixed-effects model whereby
the subjects are random and the coders are considered fixed was used to calculate inter-rater
reliability. The trained coders reviewed any disparities in ratings, and an agreement was
reached on final scores. The reviewing process entailed joint viewing and consultation on a
case-by-case basis from the chief investigator of MPEWS, who had also completed training
in the EAS. Reliability was established via a calculation of whether or not a statistically
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significant extent of agreement existed between trained coders for each of the EA dimensions
was conducted, whereby the null hypothesis (H0) ICC = 0 and alternative hypothesis (H1)
ICC = 0.6, and 0.6 to 0.74 will be classified as good (Cicchetti, 1994; Landis & Koch, 1977;
Hallgreen, 2012). Good interrater reliability was characterised by absolute agreement, with
average-measures ICCs.

3.2.3 Statistical Analyses
Based on the ten-percent attrition rate in the Melbourne cohort, retention for the Perth
cohort was expected to result in a sample of 162 EAS videos. A power analysis was
conducted to determine the sensitivity of the sample (i.e., the smallest detectable effect size)
based on (0.05 alpha, 0.8 power) and an expected sample size of 162. The result of the
analysis yielded an effect size f2 = 0.08, suggesting that the current study has the sensitivity to
detect an effect as small as 4.6% of the variance explained (R² = .05, F (1, 156) = 3.90, p <
.05) by the SCID, in the context of the other variables. Estimated effect sizes (R-squared) will
be calculated, with 95% confidence intervals.
All statistics were conducted using SPSS version 26 (Corp, 2019) unless otherwise
specified. Data were first inspected for missing data, outliers, and appropriate assumptions
for analyses using general linear models. The attrition rate was higher than expected for the
Perth cohort, resulting in final sample sizes of N = 115 for Study One and N = 127 for Study
Two. Missing data for depressive (44%) and anxious (48%) symptoms at Wave 4 were
estimated using Expectation-Maximization multiple imputations, using scores from Waves 1,
2, 4 and 5, as predictors. Kolmogorov–Smirnov tests indicated that the assumption of
normality was moderately violated; accordingly, to provide a more accurate measure of
association, nonparametric correlations (Spearman’s rho) were calculated. Demographic
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variables were included in the correlational analyses due to previous research suggesting
possible associations with EA, including maternal tertiary education, parity, and relationship
status (Biringen et al., 2014; Rossen et al., 2018). The EPDS score was included as a
covariate in the multivariate models of Studies One and Two, and the STAI score was
included in the correlational analyses of Study One; however, not retained in any multivariate
models due to high correlations between STAI and EPDS scores (Brouwers et al., 2001;
Stuart et al., 1998).
Study One’s Hypotheses were tested using a series of multivariate analyses of
covariance analyses (MANCOVA) testing for patterns of significant differences in maternal
and child EA between the comparison and disorder group, followed by comparisons
according to each disorder subgroup: remission groups and comorbidity groups. Estimated
marginal means (EMM) for each group were calculated, adjusted for the covariates (maternal
age, antidepressant use, postpartum depressive symptoms).
As a supplementary analyses of emotional availability according to disorder status, the
categorical EA classifications were used to calculate the risk of emotional unavailability
according to group membership. MedCalc (2019) version 19.1.7 was used to calculate
unadjusted risk ratios (RR) with associated 95% confidence intervals (C.I.) to quantify the
risk of emotional unavailability among dyads in the disorder groups compared to the
comparison group. Dyads with a complicated, detached, or problematic classification were
defined as emotionally unavailable (or Non-EA), while dyads with scores in the emotionally
available range, were defined as EA. The risk calculation corresponded to risk of dyads
having scores within the non-EA range (complicated, detached, or problematic).
Study Two’s Hypotheses were tested using a series of MANCOVAs testing for
patterns of significant differences according to each maternal EA dimension and child EA
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dimension between the comparison, MDD, and BD, groups. Estimated marginal means
(EMM) for each group were calculated, adjusted for the covariates (maternal age, postpartum
depressive symptoms).
3.3 Psychometric Research: Study Three

Published psychometric evaluations of the EAS are limited in scope (Bohr et al., 2018;
Gridley et al., 2019; Lotzin et al., 2015; Tryphonopoulos et al., 2016). A review of the
literature, in addition to detailed correspondence with the author of the EAS, failed to
uncover psychometric evidence of the purported multidimensional structure of the scales or
multigroup measurement invariance between depressed and non-depressed samples.
Psychometric evaluation of the scales to fill these gaps are needed.

3.3.1 Aims & Hypotheses

Study Three aimed to evaluate the factor structure of the EAS on a normative sample
and assess the multigroup measurement invariance of the EAS between a depressed and
nondepressed sample of mother-infant dyads. Based on the extant literature describing the
EAS psychometric properties, expectations about the measure’s factor structure and
measurement invariance were equivocal. Accordingly, hypotheses were developed based on
the EA theory.
It was hypothesised:
(H1). The EAS will support a multidimensional factor solution when applied to a
normative sample of mother-infant dyads, and
(H2). The EAS will demonstrate measurement invariance between the same
nondepressed group and a depressed group of mother-infant dyads.
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3.3.2 Method
Dataset
The data was derived from a within-subjects design with depressive disorders
(independent variable) assessed during pregnancy and repeated at six months postpartum and
mother-infant EA (dependent variable) assessed at six months postpartum using the EAS.
Study Three (N = 342) comprised participant data from the Perth (n = 132) and Melbourne
(n = 210) cohorts, see Section 3.2.2 for key demographics for each cohort. The participants
were allocated to one of two groups: a depressed group (n = 185) and a nondepressed group
(n = 157), with group membership determined using diagnostic assessment, as described in
Section 3.2.2 above. Maternal and child EA scores were examined as continuous variables,
and a composite of each maternal EA and child EA dimension were used as the dependent
variables. The standardised mother-infant interaction task (Figure 1) and EAS coding are
described in Section 3.2.2.
3.3.3 Statistical Analyses
SPSS Version 26.0 (IBM, 2019) was used to compute descriptive statistics and prepare
the dataset for multigroup factor analyses using Mplus version 8.0. (Muthén & Muthén,
2018). All factor and invariance modelling used a maximum-likelihood estimator with robust
standard errors (MLR). Based on the 10-20 participants per item rule (Pett et al., 2003), the
sample size required to conduct higher-order factor analyses at the dimensional level (six
dimensions) was met (60 – 120 dyads required). The factor analyses comprised two stages:
first, a higher-order factor analysis of the EAS using a normative sample to test Hypothesis
One, and second, multigroup measurement invariance testing of the EAS across a clinical
and non-clinical sample to test Hypothesis Two.
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A review of the EA literature uncovered two a priori models of dyadic relationship
quality. Most researchers had identified a unidimensional factor structure, either when testing
the adult scales only (Barone et al., 2018; Garvin et al., 2012; Kertes et al., 2009; MacMillan,
Lewis, Watson, & Galbally, 2020) or from testing the parent and child scales together (Olds
et al., 2002; Rodrigo et al., 2016; Wiefel et al., 2005). No factor analyses have been published
by the developers of the EAS. In a one-factor model, all assessed indicators were
hypothesised to load on a single factor of EA. The second identified structure was two
correlated factors (Bornstein & Putnick, 2020; Negrao et al., 2014) when the parent and child
scales were tested together in the factor analyses. In the two-factor model, all mother
indicators were hypothesised to load on a factor representing ‘maternal EA’, all child
indicators were hypothesised to load on a factor representing ‘child EA’, and these two
factors were hypothesised to covary.
Hypothesis One was tested using confirmatory factor analysis (CFA) to test the two a
priori models. However, given the theorised multidimensionality of the EAS, exploratory
factor analysis (EFA) was also applied to examine the pattern of eigenvalues as a final test of
the purported multidimensionality. The reliability and validity of each factor solution,
including discriminant validity, was tested to inform the selection of the best fitting factor
solution. Discriminant validity was calculated according to Fornell and Larcker (1981)’s
formula of requiring the square root of the average variance explained (AVE) for each latent
factor to exceed the inter-construct correlation between latent factors. As a final test, an EFA
was conducted. Model fit was assessed according to χ2 tests and alternative fit indices (AFI);
namely, comparative fit index (CFI) and root mean square error of approximation (RMSEA)
with 90% C.I.. Following guidelines recommended by Hu and Bentler (1999) and findings
from simulation studies (Chen et al., 2008; Yuan, 2005), adequate to excellent overall model
fit was represented by CFI ≥ .90 to .95 and RMSEA <.10 to .05.
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The best-fitting factor solution was then used to test Hypothesis Two, multigroup
measurement invariance between a depressed and nondepressed sample of dyads. Tests of
multigroup measurement invariance evaluate the extent to which measurement properties
generalise over multiple groups (Marsh et al., 2014). Measurement invariance is a crucial
prerequisite to valid group-based comparisons and fundamental to the evaluation of construct
validity. The statistical approach used to test the multigroup invariance depended on the
outcome of the factor structure identified. More specifically, if a multidimensional factor
solution were identified in the first stage, then Marsh et al. (2014) exploratory structural
equation modelling (ESEM) technique is applied. However, because some of Marsh’s 13model taxonomy models require relations among factors, if a unidimensional solution were
identified, then the traditional multigroup CFA approach to testing measurement invariance
would be employed in the order of least restrictive to most restrictive model comparison
(Widaman & Reise, 1997).
Full measurement invariance is indicated when there is full configural (structural
equivalence), metric (measurement unit equivalence), scalar (full score equivalence), and
residual (error variance equivalence) invariance across groups. In simple terms, Putnick and
Bornstein (2017) describe full measurement invariance as adequate model fit with no model
modifications and partial invariance as adequate model fit after modifications, for example,
after releasing some parameters. Researchers have different standards for partial invariance
(Putnick & Bornstein, 2017), a common criterion used among studies is partial invariance
established when the parameters of at least half the indicators are equal across groups (see
Jung & Yoon, 2017, for more detail). Psychometricians contend that full metric and scalar
invariance is not necessary for further tests of invariance and substantive analysis, such as
comparisons of factor means, to be meaningful (Byrne et al., 1989; Hong et al., 2003;
Steenkamp & Baumgartner, 1998).
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Accordingly, where full measurement invariance was not identified, partial
measurement invariance was tested using the two-step approach proposed by Jung and Yoon
(2017). First, by employing the ‘min-mod’ technique in a full invariance model to identify a
reference variable, and second, by conducting Wald χ2 tests at the indicator level to locate the
source of noninvariance using a critical value of α = 0.01 (adjusted by Bonferroni correction;
α = 0.05/5). Full and partial invariance was determined by χ2 difference tests (p > .05)
between nested models. The ∆AFIs were calculated and provided as supporting evidence,
employing criteria of CFI ≤ .01 and ∆RMSEA ≤ .015 and .03 (Chen, 2007; Cheung &
Rensvold, 2002). Lastly, establishing scalar invariance supports the comparison of latent
means (Steinmetz, 2013). Latent variables are free of measurement error; thus, latent means
comparisons provide more accurate results than composite scores comparisons and improve
the validity of the analysis (see Steinmetz(Steinmetz), 2018, pp. 88-90). Accordingly, in the
presence of scalar invariance, latent mean EA would be computed by restricting the latent
mean to zero in the nondepressed group and allowing the mean EA of the depressed group to
be freely estimated. The syntax for the factor structure and measurement invariance testing
has been included in Appendix 5.2.
3.4 Translational Research: Study Four
The existing PIMH literature lacks information regarding the current practices of PIMH
clinicians towards assessing parent-infant relationship quality. As a result, little is known
regarding the practices and preferences of PIMH clinicians towards an integral target of
PIMH service delivery – the parent-infant relationship. The final study of the dissertation
employed a translational approach to investigating parent-infant relationship assessment,
specifically, an exploratory study of PIMH clinicians’ attitudes and practices towards
assessing parent-infant relationship quality among mental health populations. Translational
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research describes practice-oriented research guided by an overarching aim of improving
community and public health (Drolet & Lorenzi, 2011; Rubio et al., 2010). Accordingly, the
current study could uncover practice insights that can inform the selection of optimal
measures of parent-infant interaction quality to use in clinical settings.
3.4.1 Aims
Study Four aimed to gather insights regarding PIMH clinicians’ current practices in
assessing parent-infant relationship quality. Study Four was exploratory, discovery-oriented
research, and thus, instead of hypotheses, it was guided by the following research questions:
(RQ1). Do PIMH clinicians report attitudes that endorse the formal assessment of
parent-infant relationship quality?
(RQ2). Do PIMH clinicians report assessment practices that align with their service’s
preferred assessment practices?
3.4.2 Method
Participant Recruitment
Eligibility criteria for participation were health professionals at least 18 years of age
with current or recent experience (within the last five years) delivering services to women or
infants during pregnancy, infancy or early childhood (0-3 years of age). The survey was
distributed between December 2019 and June 2020. Contact details of the recipients invited
to participate in the survey were obtained through list servers of national and international
PIMH groups, including the International Marcé Society, Australian Association for Infant
Mental Health (both Australian and UK divisions), Australian Clinical Psychology
Association, and Centre of Perinatal Excellence. The invitation to participate was also
advertised in any newsletters belonging to the PIMH organisations. Personalised invitations
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were sent via e-mail and LinkedIn to prospective participants containing information about
the study and an electronic link to the survey. One month after initial invitations, a follow-up
e-mail was sent. Due to the recruitment method via several channels, including requesting
redistribution, a record of the number of health professionals informed of the study could not
be obtained.
Respondents were informed that their participation was voluntary, that the information
they provided was confidential and unidentifiable, and that they could terminate their
participation in the study at any time and for any reason without any prejudice. Consent
information was conveyed in the survey cover letter, and passive informed consent was
obtained via survey completion. Each survey response was automatically assigned a unique,
computer-generated identifier to ensure participant anonymity. Responses were managed and
analysed by the paper's first author, and data was stored securely with password encryption
accessible only by the authors of this paper.
Key Cohort Demographics. Most respondents reported Australia as their country of
origin (43.2%), identified as female (79.2%), aged between 36 – 55 years (N = 185, 64.9%)
and belonged to Psychology (N = 133, 41.4%) or Medicine (N = 75, 23.4%) disciplines. The
sample was characterized by high academic qualifications (36.6% Masters, 23.6%
Doctorate), professional seniority (57.3% senior clinician or head of the service),

and

experience in the PIMH sector (46.7% over 10 years, 27.4% with 6 – 10 years). Services
characteristics mostly outpatient (N = 235, 76.1%), public (N = 207, 67.0%) services,
belonging to a medium risk tier (N = 175, 57.0%), and working with both parents and infants
(64.3%).

Instrument Development
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A 36-item self-report survey was developed and disseminated online using Qualtrics
(2020). A literature review informed item content of PIMH research involving mother-infant
relationship assessment. A pilot phase was completed with 11 clinicians and researchers with
experience in the PIMH discipline to establish content validity. The clinicians and researchers
ranged in seniority and experience from trainee level to service directors. Each participant of
the pilot phase provided written feedback regarding their interpretations of the test items, and
the feedback was used to inform test revision. In a final step to establish content validity, the
final version of the instrument was reviewed again by two subject experts, a clinical
psychologist and a consultant psychiatrist, each with extensive research and clinical
experience within the PIMH field.
Definitions were provided for key terms to support consistency in item interpretation.
The survey comprised 15 items designed to assess respondent demographic and professional
characteristics, 21 items to assess respondent practices and attitudes towards assessment and
treatment of the mother-infant (12 items) and assessment and treatment of the secondary
caregiver and infant (6 items), and training experience and interest in further training (3
items). Items assessing attitudes used a 4-point Likert scale (1 = strongly disagree, 2 =
somewhat disagree, 3 =somewhat agree, 4 = strongly agree). Survey items were translated
and made available in 10 languages to facilitate global and cultural diversity in the
respondents. The additional languages were Arabic, Chinese (simplified), Dutch, French,
German, Hindi, Italian, Japanese, and Tamil. The survey instrument has been included in
Appendix 5.3.
3.4.3 Statistical analyses
After screening for missing data, duplicates, inaccuracies, and participant ineligibility,
Study Four comprised a final sample of 321 participants from 16 countries from a total of 439
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responses. Descriptive statistics were calculated and presented according to respondent
discipline and service risk level. Responses were scrutinised for any significant differences
according to service and demographic characteristics and between clinician and service
preferences. Data analyses were conducted using SPSS version 26 (Corp, 2019). Before
analysis, continuous variables were examined for normality using histograms and the
Kolmogorov–Smirnov test due to the large sample size, n ≥ 50 (Mishra et al., 2019). Tests
revealed high negative skew with strong ceiling effects; most of the distribution occurred in
the top responses (3 =somewhat agree, 4 = strongly agree). Due to the skewed response
distributions, the 4-point Likert scales were collapsed into two groups (agree and disagree)
and group proportions were analysed using N-1 χ2 tests. Research questions were examined
by calculating the proportion of respondents (percentages) and testing group comparisons of
proportions via N-1 χ2 tests to determine if the percentage difference (PD) between two
proportions significantly differed at an alpha threshold of .05 (Campbell, 2007; Richardson,
2011). Significant differences between proportions are denoted by an asterisk in figures, and
the PD and 95% C.I. in-text (Altman et al., 2013).
3.5 Concluding remarks
This dissertation employed empirical, psychometric, and translational research
methods. Each study comprised a robust research design, including longitudinal, repeatedmeasures and diagnostic assessment in the empirical studies, advanced measurement
modelling in the psychometric study, and the perspectives of clinicians spanning 16 countries
in the translational study.

Together, the research methodology implemented in this

dissertation is expected to generate new knowledge and insights relevant to PIMH research
and practice to address the overarching aims of the thesis.
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Chapter 4: Study One
This chapter consists of a manuscript published in the Journal of Clinical Psychology
with permission obtained from the journal and co-authors for reproduction in this
dissertation.
The bibliographic details of the manuscript:
Aran, P., Lewis, A. J., Watson, S. J., & Galbally, M. (2021). Major depression and
generalised
anxiety disorder: An analysis of the effects of remission status and comorbidity on
mother-infant emotional availability in the perinatal period. Journal of Clinical
Psychology, 0‒0. https://doi.org/10.1002/jclp.23235
Peer-review process:
Peer-review comments and first author responses to the Journal of Clinical Psychology
are dated and included in Appendix 1.1.
Contribution of each author to the manuscript involved:
P.Aran (first author)
▪

Formulation of research questions with the collaboration of supervisors

▪

Mother-infant interaction task
o Recruitment from the existing participant pool of the Perth cohort to
participate in the mother-infant interaction task
o Scheduled and recorded all mother-infant observations
o Coded all 132 mother-infant interactions

▪

Analysed data with guidance from supervisors
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▪

Drafted the manuscript

▪

Prepared final version of the manuscript following feedback from co-authors

Professor A.J. Lewis:
▪

Collaborated in the formulation of the research questions and data analytic approach

▪

Reviewed the manuscript and suggested edits

▪

Chief investigator of MPEWS
o Co-designer of study protocols
o Involved in obtaining grants and ethics

Dr S.J.Watson:
▪

Collaborated in the formulation of the research questions and data analytic approach

▪

Reviewed the manuscript and suggested edits

▪

Data manager of MPEWS
o Preparation of the data
o Involved in obtaining grants and ethics

Professor M.Galbally:
▪

Collaborated in the formulation of the research questions

▪

Provided supervision for mother-infant interaction coding

▪

Reviewed the manuscript and suggested edits

▪

Chief investigator of MPEWS
o Co-designer of study protocols
o Led the grants and ethics
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4.1 Preface

Researchers have identified maternal depression as a risk factor for mother-infant
interaction difficulties, including emotional unavailability (Biringen et al., 2014; Biringen &
Easterbrooks, 2012; Easterbrooks & Biringen, 2009). However, most of the literature has
used a measure of depressive symptoms rather than depressive disorders (Beck, 1995;
Bernard et al., 2018; Hazell Raine et al., 2020; Martins & Gaffan, 2000; Śliwerski et al.,
2020). Studies examining the effects of perinatal major depression on mother-infant EA are
scarce. Among the few studies that assessed major depression and EA, findings have been
mixed. Some have identified an effect of major depression, even in remission, on EA
(Dittrich et al., 2018; Kluczniok et al., 2016; Kluczniok et al., 2018), while others have
identified no effect (MacMillan et al., 2020; Kaplan et al., 2015). The inconsistency in
findings extends to the broader mother-infant literature, with several recent studies reporting
no effect of maternal depressive disorders on infant-mother attachment (Galbally et al., 2021;
Tharner et al., 2012; Zietlow et al., 2017).
Goodman (2020), in their comprehensive review of maternal depression research,
suggested that the inconsistencies among the literature may be due to the differences in the
conceptualisation and measurement of depression between studies. Indeed, depression is a
highly heterogeneous disorder, even when confined to perinatal depression (Putnam et al.,
2017). Goodman (2020) highlights the problems with overlooking the significance of a
history of depression, in particular, such as studies that combine a history of depression with
a control condition of women with no current or history of depression. Similarly, whether
depression is being treated also adds heterogeneity to the condition. There are no published
studies of EA that have controlled for antidepressant use in their investigations of the impact
of major depression.
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Given the gaps and inconsistencies in this literature, further research examining the
effects of different presentations of major depression and mother-infant EA are warranted.
Specifically, Study One will investigate the effects of lifetime major depression on motherinfant EA, according to remission and comorbidity status during the perinatal period, and
controlling for antidepressant use, maternal age, and depressive symptoms at the time of the
mother-infant interaction.
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Study One.
Major Depression and Generalised Anxiety Disorder: An Analysis of the Effects of
Remission Status and Comorbidity on Mother-Infant Emotional Availability in the
Perinatal Period.
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4.2 Abstract
Background: The effects of maternal depression on mother-infant relationship quality likely
vary according to depression heterogeneity. We investigated the effects of different
presentations of major depression on mother-infant emotional availability (EA). Methods:
Data was obtained from 115 mother-infant dyads from a longitudinal pregnancy cohort.
Disorders, symptoms, and antidepressant use were assessed in pregnancy and postpartum,
and EA was observed six months postpartum. Major Depressive Disorder (MDD) and
Generalized Anxiety Disorder (GAD) were assessed using the Structured Clinical Interview
for the DSM-5. A series of MANCOVA's examining the effects of disorder on EA were
conducted. Results: After controlling for maternal age, antidepressant use, and postpartum
depressive symptoms, MDD accounted for 20% of the variance in EA. In the MDD/GAD
group, 93% of interactions were rated as emotionally unavailable, nearly three-fold the
comparison group rate. Conclusions: Findings demonstrate that different presentations of
major depression are associated with observed differences in mother-infant EA.
Abbreviations: AD = Antidepressant Use; EA = Emotional Availability; EAS = Emotional
Availability Scales; MDD = Major Depressive Disorder; GAD = Generalised Anxiety
Disorder.
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4.2.1 Highlights
▪

Lifetime major depression predicted mother-infant EA, independent of
antidepressant use or postpartum depressive symptoms

▪

Risk of emotional unavailability varied according to different presentations of
major depression

▪

Comorbid anxiety disorder was associated with the greatest risk of emotional
unavailability
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4.3 Introduction
Depression and anxiety are the most common mental disorders experienced by women,
and their rate of incidence is higher in the perinatal period (Howard et al., 2014); the period
from the conception of a child through to the first year following birth (Austin et al., 2017).
Both disorders have been recognized as risk factors for poorer mother-infant relationship
quality (Goodman et al., 2016; Hayes et al., 2013; Stein et al., 2012; Stanley et al., 2004),
including reduced emotional availability (EA; Biringen et al., 2014). Mother-infant
interactions are one potential mechanism through which maternal psychopathology may
transmit to offspring (Stein et al., 2014; Tronick & Reck, 2009; Goodman et al., 2011; 2020).
Along with mother’s perinatal depression and anxiety (Rogers et al., 2020; Weissman et al.,
2016), poorer interaction quality has been shown to predict offspring’s social and emotional
difficulties in childhood (Lyons-Ruth, 2008; Dittrich et al., 2018), and psychopathology in
adolescence (Betts et al., 2014; Lewis et al., 2014). Consequently, the mother-infant
relationship has become an integral component of perinatal mental health care (Stein et al.,
2014; Galbally et al., 2013; 2020).
While key reviews support this link between maternal depression and reduced motherinfant interaction quality (Stein et al., 2014; Martins & Gaffan, 2000), researchers have
cautioned against overstating this relationship due to the variability in the effect size for their
association (Beck, 1995), and some studies not detecting a significant effect on EA
(MacMillan et al., 2020; Kaplan et al., 2015). In a recent review of depression research,
Goodman (2020) asserted that the failure to detect an effect might in part be due to different
measurement and conceptualizations of depression. Most studies have employed brief selfrating scales rather than the clinician-administered diagnostic tools needed to identify severe
and enduring presentations of depression, as functional impairment is a criterion of diagnosis.
Accordingly, among studies that have used brief self-report measures and not shown a
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depression effect on mother-infant interaction quality, the severity of depression in their
samples may not have met the threshold needed for an effect to be seen (Flowers et al., 2018).
Secondly, many studies define their depression group criteria according to current depression,
thus, grouping women with a history of depression into the control/comparison group (e.g.
Kaplan et al., 2015), despite evidence of reduced interaction quality among women with a
fully-remitted or lifetime diagnoses (e.g. Kluczniok et al., 2016; 2018; Dittrich et al., 2018;
Reck et al., 2016; Cornish et al., 2008; Carter et al., 2001). Researchers have also uncovered
significant effects of maternal lifetime history of MDD on mother-infant interaction quality
independent of postnatal depression symptoms (e.g. Bind et al., 2021; Forbes et al., 2004).
Heterogeneity of those presenting with depression also exists due to the high level of
comorbidity, mainly with anxiety disorders. Despite this, perinatal depression research has
seldom assessed comorbid anxiety disorders (Goodman et al., 2016). In the EA mother-infant
literature, we identified only one study that measured both depression and anxiety during
pregnancy (Hakanen et al., 2019), and neither comorbidity nor diagnoses were assessed.
Nonetheless, by measuring both depressive and anxiety symptoms, Hakanen and colleagues
(2019) showed that while prenatal anxiety symptoms, and postnatal depressive and anxiety
symptoms, associated with mother and infant’s EA, only prenatal generalized anxiety
symptoms predicted EA (maternal intrusiveness specifically).
Assessing disorders, Reck et al. (2016) found postpartum MDD and GAD predicted
lower child responsiveness at pre-school age, and Carter et al. (2001) found lifetime MDD
predicted lower mother-infant EA at four months postpartum and that comorbidity accounted
for the effect. While their sample included a range of comorbid disorders, beyond anxiety,
had Carter et al. (2001), not assessed comorbidity, their findings could have been
misattributed to MDD only (i.e. a unipolar rather than a comorbid presentation of
depression). Similarly, however, employing different observational tools, Asselmann et al.
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(2018) and Stein et al. (2012) identified that women with MDD and GAD and their infants
aged four and six months displayed poorer interaction quality compared to comparison
groups without mental disorders.
Another crucial consideration in depression and anxiety research is the treatment status
of the disorder (Howard & Challacombe, 2018). Psychotherapy is the first-line treatment for
mild to moderate depression and anxiety, while for moderate to severe presentations, such as
MDD, the addition of medication is indicated (Austin et al., 2017). Despite the widespread
use of antidepressants, including in pregnancy (Molenaar et al., 2020), the measurement of
treatment use in mother-infant research is typically limited to a psychotherapy evaluation
(Huang et al., 2020; Tsivos et al., 2015). While a precise examination of antidepressant
effects on interaction quality requires randomized control trials, insights could still be gained
from examining their association in observational research, especially longitudinal cohorts
(e.g. Pederson et al., 2013).
To our knowledge, this is the first study to investigate the effects of diagnosed MDD,
according to remission, comorbidity, and antidepressant treatment status, on observed
maternal and infant EA. We hypothesised that after controlling for maternal age,
antidepressant use in pregnancy, and postpartum depressive symptoms:
1. Women with MDD and their infants will display lower EA than women without
MDD and their infants, even when the MDD had fully-remitted by the perinatal
period (two years prior to conception to six months postpartum).
We also expected that the effect of MDD on EA would differ according to comorbid
anxiety disorder. More specifically, after controlling for maternal age, antidepressant use in
pregnancy, and postpartum depressive symptoms:
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2. Women with comorbid MDD/GAD and their infants will display lower EA than
both women with MDD only, their infants, and women with no history of MDD and
their infants.
4.4 Methods
4.4.1 Participants
The sample in this study is drawn from the South Metropolitan Pregnancy and
Wellbeing Study (SMPEWS), a selected cohort with an observational and longitudinal
prospective design. Participants were recruited in Perth, Western Australia, before the 20th
week of pregnancy (Wave 1) and followed up during the third trimester (Wave 2), at the birth
of their child (Wave 3), six months postpartum (Wave 4) and 12 months postpartum (Wave
5). For this study, data from 115 mother-infant dyads that completed the observed interaction
were included. Exclusion criteria included BD, psychotic or substance use disorders,
intellectual disability, child protection involvement, pre-existing severe physical illness, or
current psychiatric illness requiring acute inpatient admission. Further details can be found in
a published study protocol of the original cohort in Melbourne, Australia (Galbally et al.,
2017).
4.4.2 Procedure
When participants reached Wave 4, they were invited to a clinic setting for a recorded
mother-infant interaction. Mothers were told to “interact with your baby as you normally
would at home”, beginning with 10 minutes face-to-face, then 15 minutes of free-play with
standardized age-appropriate toys. Three camcorders were used; one positioned facing the
mother, one facing the child, and one positioned behind a one-way observation mirror to
capture a full-view.
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4.4.3 Measures
Antidepressant Use
The self-reported antidepressant use (0 = no use, 1 = antidepressant use) during early
pregnancy (Wave 1) was used in the current study.

Depression and Anxiety Symptoms
At Waves 1 through 5, depressive and anxiety symptoms were assessed using the
Edinburgh Postpartum Depression Scale (EPDS; Cox et al., 1987) and State-Trait Anxiety
Inventory (STAI; Spielberger, 1983). Both measures have been validated for use in the
perinatal period (Chorwe-Sungani & Chipps, 2017; Meades & Ayers, 2011; Boyce et al.,
1993). To control for maternal depressive symptoms at the time of the mother-infant
interaction, we included depressive symptoms at Wave 4 (‘postpartum depressive
symptoms’) as a covariate in the multivariate models.
Depression and Anxiety Disorder
The Structured Clinical Interview for DSM-5 (SCID-5-CV; First & Williams, 2016)
was administered at Wave 1 to assess for MDD and GAD and screen for and exclude BD and
psychotic disorders. At Wave 4, a modified version of the SCID-5-CV was re-administered
to capture any new episodes of MDD or GAD that had occurred since Wave 1. The SCID has
been validated for use in the perinatal period (Gibson et al., 2009).
The disorder group in this study comprised women with a lifetime diagnosis of MDD,
with or without perinatal GAD, and the comparison group was comprised of women with no
history of MDD, with or without perinatal GAD. Women with a lifetime diagnosis of MDD,
irrespective of antidepressant use, were coded as 1 (disorder group, n = 60), and women with
no history of MDD were coded as 0 (comparison group, n = 55). Within the disorder group (n
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= 60), participants' comorbidity and remission status during the perinatal period were also
coded.
To specify comorbidity within the disorder group, women with a diagnosis of MDD
who also met diagnostic criteria for GAD during the perinatal period, at Waves 1 or 4, were
classified as MDD/GAD (n = 15), and the remaining represented a diagnosis of MDD only (n
= 45). To specify remission status within the disorder group, women who met criteria for
MDD during the perinatal period (Waves 1 or 4) or in the two years before pregnancy were
classified as current MDD (n = 17), and the remaining participants were classified as fullyremitted (n = 43) and reflected a history of MDD. Only women with no lifetime MDD
comprised the comparison group in this study (no perinatal or historical diagnosis of MDD; n
= 55).
Emotional Availability
At Wave 4, the Emotional Availability Scales, 4th Edition – Infancy/Early Childhood
Version (EAS; Biringen, 2008), were administered. The EAS has established reliability and
validity across both laboratory and naturalistic settings (ICCs range .76 to .96), convergent
validity with attachment, and demonstrated stability over 18 and 24 months (Biringen et al.,
2014). Recordings in the current study were 25 minutes in duration, exceeding the 20-minute
minimum recommended length for EAS observation (Biringen., 2008; Biringen et al., 2014).
The EAS is comprised of six subscales (dimensions). The mother’s contribution to the
interaction is assessed according to four adult EA dimensions; sensitivity (affective presence
and appropriate responsiveness to signals), structuring (appropriate management of
interaction including setting limits in a preventive and protective manner), non-intrusiveness
(supporting autonomy and withholding interfering or overpowering behaviours), and
nonhostility (interacting without being overtly or covertly hostile). The infant’s contribution
to the interaction is assessed according to two child EA dimensions inclusiveness (propensity
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to include mother in the interaction or play) and responsiveness (affective presence,
behavioural and emotional responsiveness). Each dimension comprises a seven-item subscale
(min: 7, max: 29), and higher scores reflect the better overall quality of the affective
relationship between parent and child.
In line with the recommended application of the EAS (Biringen, 2008), we calculated
EA using all six EA dimensions and their subscales (42 items total). All four maternal EA
dimensions were summed to produce a total maternal EA score (min: 28, max: 116), and of
the two child EA dimensions were summed to produce a total child EA score (min: 14, max:
58). In addition to continuous scores, categorical EA classifications (emotionally available,
complicated, detached, problematic) are reported to provide categorical descriptive data for
mother and infant. The maternal EA classification is derived from the maternal sensitivity
score, and the child’s EA classification is derived from the child responsiveness score. For a
more detailed explanation of EA classifications and scoring, see Biringen., 2008; Biringen et
al., 2014.
All coding of interactions were conducted by reliable coders who received up-to-date
training and reliability certification from the author of the EAS, Professor Biringen. Interrater reliability was calculated using a random selection of 23 recordings (20% of the
sample). Inter-rater reliability between coders on the maternal and child categorical EA
classifications was r = 0.84 and r = 0.84, respectively. Reliability for the continuous scores
for each EA dimension was calculated using ICC two-way random-effects model with
absolute agreement: sensitivity = 0.91, structuring = 0.88, nonintrusiveness = 0.84,
nonhostility = 0.88, responsiveness = 0.94, and involvement = 0.94. Both coders were blind
to participant characteristics at the time of coding. Disagreements in scoring were minor and
were resolved by joint viewing of interactions and reaching an agreement on a new score.
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Demographics
Participants were asked demographic questions at recruitment. At Wave 3, infant
outcomes were assessed, including pre-term birth status (less than 37 weeks gestation),
APGAR scores, and admissions to a neonatal unit (NNU), neonatal intensive care unit
(NICU), or special care nursery (SCN). Maternal and infant demographic data were included
in the correlational analyses, including maternal age, education, and parity, due to past
research demonstrating their relevance to EA, thus their potential as covariates (see review by
Biringen et al., 2014).
4.5 Statistical Analyses
All statistics were conducted using SPSS version 26 (IBM Corp., 2019) unless
otherwise specified. Data were first inspected for missing data, outliers, and appropriate
assumptions for analyses using general linear models. Missing data for depressive (44%) and
anxiety (48%) symptoms at Wave 4 were estimated using Expectation-Maximization multiple
imputations, using scores from Waves 1, 2, 4 and 5, as predictors. The assumption of
normality was violated; accordingly, nonparametric correlations were calculated. MedCalc
(2019) version 19.1.7 was used to calculate unadjusted risk ratios (RR) with associated 95%
confidence intervals (C.I.) to quantify the risk of emotional unavailability (i.e. a complicated,
detached, or problematic classification) for disorder groups compared to the comparison
group.

Hypotheses were assessed using a series of multivariate analysis of covariance

analyses (MANCOVA) testing for patterns of significant differences in maternal and child
EA between groups. Estimated marginal means (EMM) for each group are presented,
adjusted for covariates (maternal age, antidepressant use, postpartum depressive symptoms).
4.6 Results
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4.6.1 Sample characteristics
At recruitment in early pregnancy, most women in the sample were in a relationship
(93%) and employed (73%), and over half were multiparous (54%) and tertiary educated
(57%). Infant gender in the sample was also roughly equivalent (54% male). Table 1 displays
sociodemographic characteristics according to group (comparison vs disorder) and
accompanying significance tests which confirmed dyads did not differ between groups in key
sociodemographic characteristics

(p > .05), aside from mental health characteristics as

expected. In the disorder group (n = 60), 15 women had comorbid MDD/GAD diagnoses.
Four of the women in the disorder group had an MDD diagnosis at Wave 4 but not Wave 1,
suggesting MDD onset after Wave 1. Changes in antidepressant use between pregnancy and
postpartum were marginal (Table 1).
4.6.2 Emotional Availability by Group
Table 1 displays scaled means for each of the six EA dimensions and accompanying the
significance of unadjusted F tests. Scaled means for each EA dimension was significantly
lower in the disorder group (p < .001). Table 2 presents the frequencies, AR, and RR with
95% CI, of mothers and infants classified as emotionally unavailable in the comparison
group, compared to the disorder group, and each of the disorder characteristics (remission,
comorbidity). Compared to the comparison group, the risk of non-EA for women with a
disorder and their infants was 2.4 times higher (p < .001). As presented in Table 3,
Spearman’s rho correlations showed medium negative associations between dependent
variables (maternal and child EA) and disorder, antidepressant use, anxiety and depressive
symptoms. Correlations between the sociodemographic variables and dependent and
predictor variables were not significant.
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4.6.3 Multivariate Models of Major Depression and Emotional Availability
For the three MANCOVA models examining the effects of MDD on combined
maternal and child EA, EMM adjusted for covariates at the sample means are displayed in
Figure 2, multivariate F-tests are reported in the text, and univariate F-tests are presented in
Table 4.
Model A – Disorder
The first MANCOVA model indicated that, after accounting for the effects of maternal
age, antidepressant use, and postpartum depressive symptoms, the effect of the disorder
group on EA was significant, F(2, 109) = 13.74, p < .001, partial η2 = .20. Maternal age and
antidepressant use were significant covariates in the multivariate model, F(2, 109) = 4.82, p =
.01, partial η2 = .08, and F(2, 109) = 9.06, p < .001, partial η2 = .14 respectively, while,
depressive symptoms were not, F(2, 109) = .37, p = .69, partial η2 = .01. Significant
univariate effects were found for antidepressant use and disorder on maternal and child EA,
and disorder group accounted for 16% of variance in maternal EA and 20% of variance in
child EA (Table 4). Figure 2 (A) displays the EMM.
Model B - Remission Status
The second MANCOVA model examined the effect of the remission group
(comparison, remitted, current) on EA, controlling for maternal age, antidepressant use, and
postpartum depressive symptoms. The effect of remission group in the multivariate model
was significant, F(4, 218) = 10.22, p < .001, partial η2 = .16. Among the covariates, maternal
age, F(2, 108) = 4.68, p = .01, partial η2 = .08, and antidepressant use, F(2, 109) = 9.72, p <
.001, partial η2 = .15, had significant effects in the multivariate model, however, depressive
symptoms did not (p = .99). Univariate effects of antidepressant use and remission status on
maternal and infant EA were found, with the remission group accounting for 27% of the
variance in maternal and infant EA separately (Table 4). Pairwise comparisons revealed
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significant differences between all groups. Compared to dyads with no disorder, EA was
lower among women with, current MDD (Cohen’s d =2.09, 95% C.I. [1.64, 2.55]) and their
infants(Cohen’s d =2.14, 95% C.I. [1.68, 2.60]) and remitted MDD (Cohen’s d = 1.19, 95%
C.I. [.80, 1.59]) and their infants (Cohen’s d =.94, 95% C.I. [.55, 1.32]). Among women with
MDD, EA was lower among women with current MDD (Cohen’s d = .84, 95% C.I. [.46,
1.22]) and their infants (Cohen’s d = 1.07, 95% C.I. [.68, 1.46]). Differences in EMMs are
displayed in Figure 2 (B).
Model C – Comorbidity
The third MANCOVA model examined the effect of the comorbidity group
(comparison, MDD, MDD/GAD) on EA, controlling for maternal age, antidepressant use,
and postpartum depressive symptoms. The effect of comorbidity group was significant, F(4,
218) = 8.24, p < .001, partial η2 = .13, accounting 13% of the variance in combined maternal
and child EA. Significant effects in the multivariate model for maternal age, F(2, 108) = 4.85,
p = .01, partial η2 = .08, and antidepressant use, F(2, 108) = 8.23, p < .001, partial η2 = .13,
were found, but not depressive symptoms (p = .76). Univariate F-tests indicated a significant
effect of antidepressant use and comorbidity on maternal and child EA (Table 4). Pairwise
comparison tests showed that compared to dyads in the comparison group, EA was lower
among women with MDD (Cohen’s d = 0.79, 95% C.I. [.41, 1.17]) and their infants (Cohen’s
d =1.02, 95% C.I. [.63, 1.41]), and lower among women with MDD/GAD (Cohen’s d = 1.85,
95% C.I. [1.41, 2.29]) and their infants (Cohen’s d = 2.08, 95% C.I. [1.62, 2.53]). Maternal
EA did not significantly differ according to MDD or MDD/GAD diagnosis (p = .16);
however, infant EA was lower among infants of women with MDD/GAD (Cohen’s d = 1.05,
95% C.I. [.66, 1.44]). Differences in EMMs are displayed in Figure 2 (C).
4.7 Discussion
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The current study examined the effects of major depression, according to different
presentations, on mother-infant EA at six months postpartum. After adjusting for the effects
of the mother’s age, antidepressant use during pregnancy, and postpartum depressive
symptoms, EA was lower among women with lifetime MDD and their infants compared to
women with no history of MDD and their infants. Although depressive and anxiety
symptoms showed negative zero-order bivariate associations with EA (Table 2), they were no
longer significant when included with MDD in the multivariate models. Antidepressant use,
however, was a significant covariate across models, demonstrating that maternal EA, and
child EA to a lesser extent, were lower for dyads if the mother was taking antidepressants
during pregnancy (Table 4).
Our data suggest that women with lifetime MDD have a 47.3% higher risk, and their
infants have a 45.6% higher risk, of non-EA observed during an interaction task, compared to
women without a disorder and their infants (Table 3). As hypothesised, EA varied according
to the characteristics of MDD examined. Specifically, the risk of non-EA interactions was
highest when lifetime MDD was comorbid with GAD (MDD/GAD), with 93% of these
observed interactions rated as emotionally unavailable (i.e., complicated, detached, or
problematic), nearly three-fold the comparison group rate (32.7%). The magnitude of
difference in EA between each disorder characteristic comparison was large (Cohen, 1988),
which, treated as an approximate indicator of clinical significance, could suggest clinically
meaningful differences (Jacobson & Truax, 1992).
These results support the findings of previous EA studies that have shown negative
associations between EA and depression and anxiety symptoms (e.g. Hakanen et al., 2019;
Rossen et al.., 2019) or major depressive disorders (Aran et al., 2021; Carter et al., 2001;
Cornish et al., 2008; Vliegen et al., 2009). In the EA literature, studies involving MDD have
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often reported on maternal EA only (MacMillan et al., 2020; Kluczniok et al., 2016; 2018;
Van Doesum et al., 2007), despite the author of the EAS recommending child dimensions be
included

(Biringen, 2008). Our inclusion of child dimensions revealed the low

responsiveness and involvement among offspring of mothers with MDD, particularly among
infants of mothers with MDD/GAD. Also, our comorbidity specification builds on the
findings of Carter et al. (2001) as it allows us to attribute our results to comorbid GAD and
not the other comorbidities we screened for and excluded; substance-use disorder, BD, or
psychotic disorders.
Our results also support studies within the broader literature that have examined the
effects of maternal anxiety and depression on interaction quality during infancy (Ierardi et al.,
2019; Nagle-Yang et al., 2019; Nicol-Harper et al., 2007). For example, infants of women
with MDD/GAD displayed lower responsiveness and involvement towards their mothers than
infants of women with MDD, resembling the detached and withdrawn nature of infants of
women with MDD/GAD described by Asselmann et al. (2018) and Stein et al. (2012) at four
and six months postpartum respectively.
The reduced engagement among infants in the MDD/GAD group may suggest
additional risk to infant EA unique to perinatal anxiety. The broader mother-infant literature
does contain reports of less positive affect, engagement, and communication among infants of
women with perinatal anxiety disorders (Reck et al., 2018; Murray et al., 2007; Kaitz et al.,
2010). While infant cortisol was not within the scope of the current study, researchers have
also identified links between prenatal anxiety, infant cortisol response, and infant affect and
behaviour, such as a tendency for low infant affect reactivity (Van den Bergh et al., 2020;
Zietlow et al., 2019; Möhler et al., 2006; Davis et al., 2004). Thus, infant cortisol response
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could be an unmeasured mechanism contributing to the large effects of MDD/GAD on infant
EA observed in our study (Cohen’s d = 2.08, 95% C.I. [1.62, 2.53]).
In contrast to MacMillan et al.’s (2020) findings, this study identified a significant
effect of depressive disorder on EA, independent of depressive symptoms. In MacMillan et
al.’s study, the depression group was defined by perinatal diagnostic status, not lifetime MDD
or comorbid GAD, and had included dysthymia, a more chronic depression but with less
severe diagnostic criteria than MDD. Kaplan et al. (2015) also defined their depression group
according to current MDD rather than lifetime MDD, and like MacMillan et al. (2020), failed
to identify a significant effect of depressive disorder on EA. While these conceptualizations
of depression are common, it results in women with no history of disorder being assigned to
the same control (or comparison) group as women with a history of major depression;
introducing within-group variability that depression researchers in the field have highlighted
is problematic (Goodman, 2020). Accordingly, our disorder group may have met contained
the depression phenotypes needed for a depression effect on EA to be seen.
Additionally, previous EA studies that identified an MDD effect have typically
involved pre-school rather than infant samples (Kluczniok et al., 2016; 2018; Dittrich et al.,
2018; Reck et al., 2016). Accordingly, our findings make a unique contribution to the EA
literature, supporting the assertion that trait characteristics of depression rather than state
characteristics may better explain maternal EA (Kluczniok et al., 2016) and, with our study,
infant EA too. Our results are also consistent with earlier findings (Forbes et al., 2004),
including those reported recently by Bind and colleagues (2021) in the broader mother-infant
literature. Together, our studies suggest that a history of MDD may be a risk factor for
mother-infant interaction difficulties, independent of postpartum depressive symptoms.
Obtaining a diagnostic history may help identify dyads at risk of relationship difficulties, who
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otherwise go undetected by symptom screeners. Accordingly, while diagnostic assessments
for all pregnant women are not feasible, we encourage perinatal clinicians to screen disorder
history during pregnancy.
The current study is not without limitations. Despite the significance of our findings,
due to the observational nature of our study, causality cannot be inferred. Additionally, our
sample size prevented us from analyzing multiple characteristics concurrently within the
same model or examining additional disorder characteristics (e.g. lifetime onset of disorder,
chronicity, duration and frequency of episodes), treatment types (psychotherapy), or timing
effects (history, antenatal, postnatal). For researchers who have the means to collect and
integrate larger longitudinal datasets, a broader investigation that includes these additional
characteristics is encouraged. For instance, a network theory approach (Borsboom, 2017)
could prove valuable in identifying combinations of maternal disorder characteristics,
including symptom constellations or phenotypic subtypes (Putnam et al., 2017), which may
pose a more substantial risk to the EA of a mother, infant or both.

4.8 Conclusions

Depression is a highly heterogeneous disorder, and the disparity between studies may in
part be due to variation in how depression and mother-infant relationship quality have been
operationalized. This study sought to build on the existing literature, with a characterization
of depression according to multiple disorder characteristics and relationship quality according
to the multidimensional framework of EA. After controlling for maternal age, antidepressant
use and postpartum depressive symptoms, we found large effects of MDD and MDD/GAD
on a mother and her offspring’s EA, even when MDD was in full-remission. Findings support
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further investigation of the impact of maternal mental disorders on mother-infant interaction
quality,

according

to

various
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disorder

presentations.

4.9 Tables & Figures
Table 1 Frequencies and scaled means of sociodemographic characteristics, maternal mental
health and EA by Disorder Group, with accompanying significance (N = 115).
Comparison

Disorder

group

group

(n = 55)

(n = 60)*

n (%)

n (%)

Infant male

30 (54.5)

33 (55.0)

0.96

Neonatal admissions†

7 (12.7)

8 (14.8)

0.75

Pre-term infant^

6 (10.9)

5 (8.6)

0.68

0 (0)

1 (1.9)

0.31

Nulliparous

27 (49.1)

25 (41.7)

0.42

Tertiary education

33 (64.7)

27 (50.9)

0.16

Employed

33 (75.0)

34 (72.3)

0.77

In a relationship

48 (92.3)

51 (94.4)

0.66

Pregnancy: Waves 1 and 2

2 (3.6)

17 (28.3)

< .001

Postpartum: Wave 4

1 (1.8)

16 (26.7)

<.001

Emotionally Available

37 (67.3)

12 (20.0)

< .001

Complicated

15 (27.3)

33 (55.0)

< .001

3 (5.5)

14 (23.3)

< .001

0 (0)

1 (1.7)

0.33

Abnormal Apgar 5-min^^

p-valuea

Antidepressant use

Maternal EA Zone

Detached
Problematic
Child EA Zone
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Emotionally Available

37 (67.3)

13 (21.7)

< .001

Complicated

16 (29.1)

34 (56.7)

< .001

2 (3.6)

13 (21.7)

< .001

0 (0)

0 (0)

M (SD)

M (SD)

p-valueb

Depressive symptoms

4.58 (3.34)

7.95 (4.84)

< .001

State Anxiety symptoms

30.18 (6.55)

37.65 (11.64)

< .001

Trait Anxiety symptoms

32.98 (7.33)

41.68 (11.25)

< .001

Depressive symptoms

4.42 (4.23)

8.18 (4.89)

< .001

State Anxiety symptoms

31.44 (6.91)

39.92 (11.51)

< .001

Trait Anxiety symptoms

32.87 (7.90)

40.77 (11.2)

< .001

Gestation at birth (weeks)

39.04 (1.85)

38.57 (1.80)

0.18

Apgar score^^

9.02 (0.45)

8.86 (0.58)

0.140

Maternal age

33.66 (5.07)

34.01 (4.76)

0.71

Infant age

8.97 (3.41)

8.20 (2.65)

0.17

Depressive symptoms

5.02 (3.56)

6.48 (3.84)

0.03

State Anxiety symptoms

30.31 (6.99)

34.62 (8.43)

< .005

Trait Anxiety symptoms

32.85 (7.39)

38.92 (9.43)

< .001

102.35 (11.82)

87.28 (14.59)

< .001

Detached
Problematic

Wave 1

Wave 2

Wave 3

Wave 4

Total Maternal EA
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Maternal Sensitivity

25.35 (3.68)

20.56 (4.38)

< .001

Maternal Structuring

24.31 (3.85)

20.93 (4.28)

< .001

Maternal Nonintrusiveness

25.92 (4.39)

20.98 (5.06)

< .001

Maternal Nonhostility

27.76 (1.95)

24.82 (2.95)

< .001

51.05 (7.06)

41.90 (7.65)

< .001

Child Responsiveness

25.61 (3.65)

21.17 (4.02)

< .001

Child Involvement

25.44 (3.50)

20.73 (3.82)

< .001

Total Child EA

*Disorder = Lifetime MDD. Four (out of 60) women in the disorder group had no diagnosis at Wave 1, but a diagnosis
at Wave 4.
a
Chi-square tests; bF-tests unadjusted zero-order. M = Mean; SD= Standard Deviation; EA = Emotional Availability
†
Infants admitted to a neonatal unit following birth including special care nursery or neonatal intensive care unit;
^Less than 37 weeks gestation = Pre-term; ^^Apgar score at 5-minutes with score < 7 = Abnormal.
Wave 1 = early pregnancy (less than 20 weeks); Wave 2 = third trimester; Wave 3 = Birth; Wave 4 = six months
postpartum
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Table 2 Frequency statistics for disorder characteristics among the disorder group (n=60) and the rates, attributable risk and unadjusted relative risk estimates with 95%
confidence intervals of non-EAa for dyads with specific disorder characteristics
Mother

Child

Non-EA

Non-EA

Non-EA RR

Non-EA rate

Non-EA

Non-EA RR

n

Non-EA

rate (%)

AR (%)

(95% C.I.)

Non-EA

(%)

AR (%)

(95% C.I.)

Control

55

18

32.7

-

-

18

32.7

-

-

Disorder

60

48

80.0

47.3

2.44 (1.64 - 3.64)

47

78.3

45.6

2.39 (1.60 - 3.58)

Remitted MDD

43

32

74.4

41.7

2.27 (1.50 - 3.45)

31

72.1

39.4

2.20 (1.44 - 3.36)

Current MDD

17

16

94.1

61.4

2.88 (1.93 - 4.28)

16

94.1

61.4

2.88 (1.93 - 4.28)

MDD

45

34

75.6

42.8

2.31 (1.53 - 3.49)

33

73.3

40.6

2.24 (1.48 - 3.40)

MDD/GAD

15

14

93.3

60.6

2.85 (1.91 - 4.26)

14

93.3

60.6

2.85 (1.91 - 4.26)

Remission status

Comorbidity

a

Non-EA refers to EA classifications that were in the complicated, detached or problematic categories. AR = Attributable risk; RR = Relative risk; EA = Emotional Availability;
MDD = Major Depressive Disorder; GAD = Generalised Anxiety Disorder
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Table 3. Nonparametric bivariate correlations between EA, mental health and sociodemographics, and univariate descriptive statistics (N = 115).
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

1. Maternal EA

-

2. Child EA

.89***

3. MDD

-.49*** -.53*** -

4. AD W1

-.48*** -.42*** .35*** -

5. EPDS W1

-.30**

-.29**

.37*** .16

-

6. EPDS W2

-.30**

-.29**

.37*** .22*

.79*** -

7. EPDS W4

-.23*

-.19*

.23*

.59*** .72*** -

8. STAI-S W1

-.33*** -.34*** .35*** .14

.78*** .65*** .43*** -

9. STAI-S W2

-.29**

-.31**

.72*** .78*** .66*** .65*** -

10. STAI-S W4

-.32**

-.33*** .29**

11.STAI-T W1

-.38*** -.40*** .41*** .18

.84*** .68*** .51*** .86*** .66*** .65*** -

12. STAI-T W2

-.34*** -.35*** .39*** .20*

.80*** .81*** .64*** .80*** .80*** .79*** .86***

-

13. STAI-T W4

-.37*** -.39*** .36*** .26**

.62*** .73*** .77*** .61*** .70*** .93*** .67***

.81*** -

14. Maternal Age

0.11

0.03

0.04

0.06

0.04

0.05

0.11

-0.04

0.07

0.16

-0.01

0.08

0.11

-

15. Parity

-0.05

0.06

0.07

0.09

0.05

0.10

0.07

-0.01

0.06

0.08

0.00

0.07

0.08

0.14

-

16. Education

0.10

0.15

-0.14

-0.12

-0.18

-0.13

-0.05

-0.20*

-0.18

-0.06

-0.26** -0.20*

-0.09

0.14

-0.07 -

17. Infant Age

0.00

0.01

-0.11

-0.23* 0.05

0.01

0.03

-0.03

0.09

-0.05

-0.03

0.00

-0.03

-0.02

-.24* 0.00

18. Infant Gender

-0.07

-0.02

0.00

0.19

-0.06

-0.06

-0.01

-0.01

-0.03

-0.06

-0.04

-0.07

-0.01

-0.09 -0.15 0.01

18

-

.25**

.42*** .18
.21*

.61*** .67*** .74*** .60*** .70*** -

-0.05
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-

19

20

21

Table 3. cont.
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

19. Pre-term birth

-0.01

-0.05

-0.04

-0.06

0.10

0.11

0.07

0.05

0.19

0.15

0.04

0.13

0.09

0.02

-0.01 -0.19 0

0.004 -

20. APGAR score

-0.06

-0.09

-.15

-0.10

0.07

-0.10

-0.07

0.09

-0.02

0.01

0.09

-0.03

-0.06

-0.14

-0.06 0.04

-0.02

-0.15

21.Neonatal admit -0.08

-0.05

0.03

-0.10

0.09

0.12

0.01

0.02

0.09

0.06

-0.03

0.07

0.04

0.14

-0.18 0.01

0.35*** -0.01

0.31** -0.11 -

Mean

94.50

46.27

0.49

0.17

6.34

6.38

5.69

34.08

35.86

32.56

37.52

36.99

36.02 33.84 0.55

0.58

8.57

0.55

0.1

8.94

0.14

SD

15.59

8.77

0.50

0.38

4.51

4.94

3.81

10.22

10.45

8.04

10.49

10.50

9.01

0.50

3.05

0.50

0.3

0.52

0.35

4.89

0.50

16

17

18

19

0.02

20

21

-

EA = Emotional Availability; MDD = Major Depressive Disorder; AD = Antidepressant Use; EPDS = Edinburgh Postnatal Depression Scale; STAI-S = State Anxiety symptoms; STAI-T = Trait Anxiety
symptoms; Wave 1 (W1) = early pregnancy less than 20 weeks; Wave 2 (W2) = third trimester; Wave 4 (W4) = six months postpartum; Education = Tertiary Education; Pre-term birth = Gestation < 37
weeks; APGAR score = 5-minute APGAR score; Neonatal admit = admission to a neonatal unit, neonatal intensive care unit, or special care nursery; SD = Standard Deviation. Correlations between binary
and continuous variables represent point-biserial coefficients, and between binary and binary variables represent Phi coefficients.
*p < .05 **p < .01 *** p < .001
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Table 4. Univariate effects of the disorder, and disorder characteristics, on mother’s EA and child’s EA,
adjusting for maternal age, antidepressant use in pregnancy and postpartum depression symptoms
Mother EA

Child EA

Model
F

p-value

ηp2

F

p-value

ηp2

Disorder
Disorder group

20.41

< .001

0.16

27.68

< .001

0.20

Mother age

3.29

0.07

0.03

0.01

0.90

< .001

Antidepressant use

16.62

<.001

0.13

7.28

0.01

0.06

EPDS at Wave 4

0.73

0.39

0.01

0.43

0.51

0.004

Remission group

19.92

< .001

0.27

19.97

< .001

0.27

Mother age

3.04

0.08

0.03

0.001

0.98

< .001

Antidepressant use

17.90

< .001

0.14

7.34

0.01

0.06

EPDS at Wave 4

0.01

0.92

< .001

0.003

0.96

< .001

Comorbid group

12.31

< .001

0.18

18.84

< .001

0.26

Mother age

3.18

0.08

0.03

0.002

0.96

< .001

Antidepressant use

14.46

< .001

0.12

5.47

0.02

0.05

EPDS at Wave 4

0.11

0.75

0.001

0.01

0.92

< .001

Remission status

Comorbidity

EA = Emotional Availability; EPDS = Edinburgh Postnatal Depression Scale; Wave 4 = six months postpartum
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Figure 2. Univariate Estimated Marginal Means (and standard errors as error bars) for disorder
groups (A= Disorder; B= Remission status; C = Comorbidity) with Maternal EA & Child EA as
outcomes. Estimates are adjusted for antidepressant use and postpartum depressive symptoms
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5.1 Preface

Study One of this dissertation showed large effects of MDD on mother-infant EA at six
months postpartum, according to remission status and comorbidity with GAD during the
perinatal period. Specifically, the effects of lifetime MDD compared to no disorder on motherinfant EA were greater for perinatal MDD and even more so for MDD comorbid with perinatal
GAD, which may suggest the impact of maternal mental disorder on EA increases with disorder
complexity or severity. Accordingly, Study Two will expand the investigation to include a severe
mental disorder, BD, and compare the effects of BD, lifetime MDD, and no disorder on motherinfant EA at six months postpartum.
Research examining mother-infant interaction quality among women with BD are scarce
(Howard et al., 2014; Jones et al., 2014; Stein et al., 2014), and no publications to date have
applied the EAS. Researchers have theorised that BD, given its status as an SMI, would show
greater effects on mother-infant interaction quality compared to depression (DeMulder & RadkeYarrow, 1991; Hipwell et al., 2000; Kumar & Hipwell, 1994; Kumar & Hipwell, 1996;
Mowbray et al., 2000; Radke-Yarrow et al., 1985; Radke-Yarrow et al., 1995; Wan & Green,
2009). Direct comparisons of the two disorders are needed to verify this.
Only three publications could be identified that observed mother-infant interaction quality
in the context of BD specifically, not BD combined with SMI, and the results were mixed (Anke,
Slinning, Moe, et al., 2019; Anke et al., 2020; Logsdon et al., 2015). While Anke et al. (2019,
2020) confirmed lower mother-infant interaction quality at three and 12 months postpartum
among dyads with BD compared to controls, at 12 months postpartum, Logsdon et al. (2015)
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found reduced interaction quality among a unipolar depression compared to no disorder group,
supporting Study One; however, comparisons of BD to depression and no disorder did not reach
significance.
In light of these gaps and mixed findings, and building on Study One, Study Two will
investigate the effects of BD, MDD, and no disorder (comparison group) on mother-infant EA at
six months postpartum, controlling for any effects of maternal age and postpartum depressive
symptoms at the time of the mother-infant interaction.
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Study Two.
Emotional Availability in Women with Bipolar Disorder and Major Depression: A
Longitudinal Pregnancy Cohort Study.
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5.2 Abstract
Objective: Poorer mother-infant interaction quality has been identified among women with
major depression; however, there is a dearth of research examining the impact of bipolar
disorders. This study sought to compare mother-infant emotional availability (EA) at six months
postpartum among women with perinatal major depressive disorders (MDD), bipolar disorders
(BD), and no disorder (control).Methods: Data was obtained for 127 mother-infant dyads from
an Australian pregnancy cohort. The Structured Clinical Interview for the DSM-5 was used to
diagnose MDD (n = 60) and BD (n = 12) in early pregnancy (less than 20 weeks) and review
diagnosis at six months postpartum. Pre-and postnatal depressive symptoms were measured
using the Edinburgh Postnatal Depression Scale (EPDS), along with self-report psychotropic
medication use. Mother and infant’s interaction quality was measured using the Emotional
Availability Scales (EAS) when infants reached six months of age. MANCOVAs examining
effects of MDD and BD on maternal EA (sensitivity, structuring, nonintrusiveness, nonhostility)
and child EA (responsiveness, involvement) were conducted. Results: After controlling for
maternal age and postpartum depressive symptoms, perinatal disorder (MDD, BD) accounted for
17% of the variance in maternal and child EA combined. Compared to women with MDD, and
their infants, women with BD and their infants displayed lower ratings across all maternal and
child EA qualities, with the greatest mean difference seen in nonintrusiveness scores.
Conclusions: Findings suggest that perinatal BD may be associated with additional risk, beyond
MDD alone, to a mother and her offspring’s EA at six months postpartum, particularly in
maternal intrusiveness.
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Keywords: bipolar disorder, perinatal depression, mother-infant, pregnancy, emotional
availability scales
5.3 Introduction
The most common complication of childbearing is perinatal mental disorders (Howard &
Khalifeh, 2020), with a recent systematic review identifying an overall pooled prevalence of
11.9% for perinatal depression alone (Woody et al., 2017). Reviews have also shown perinatal
depression to adversely associate with maternal and child outcomes (Rogers et al., 2020;
Goodman, 2020), including interaction quality during infancy (Tichelman et al., 2019; Barners &
Theule, 2019) and the mental health of offspring in adolescence and young adulthood (Weissman
et al., 2016; Lewis et al., 2014; Radke-Yarrow et al., 1992). Mother-infant interactions have been
suggested as a potential mediator of the transmission of psychopathology from mother to
offspring (Stein et al., 2014; Goodman et al., 2011; Wan & Green, 2009), and has resulted in the
mother-infant relationship becoming an integral part of perinatal care alongside maternal mental
health (Malhi et al., 2015; Austin et al., 2017). While new measures and interventions targeting
mother-infant interaction quality continue to emerge and circulate globally (Huang et al., 2020;
Wittkowski et al., 2020; Lotzin et al., 2015), research regarding mother-infant relationship
quality across the full range of perinatal mental disorders is still in its infancy (Howard &
Khalifeh, 2020).
Studies examining the association between maternal mental health and mother-infant
interactions primarily involve depression, and at the symptom rather than disorder level
(Goodman, 2020; Martins & Gaffan, 2000; Beck, 1995). Women with pre-existing severe mood
disorders, such as bipolar disorder (BD), however, face the highest risk of inpatient psychiatric
admission following childbirth (Wesseloo et al., 2016; Jones et al., 2014), and despite this, little
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is known about their impact on mother-infant interaction quality (Rusner et al., 2016). BD,
previously known as manic depression, is characterised by at least one episode of major
depression, and one episode of mania (Bipolar 1) or hypomania (Bipolar 2). While the effects of
perinatal BD on various child developmental outcomes has been examined (Santucci et al., 2017;
Jones et al., 2014), we identified only three peer-review studies that included observations of
mother-infant interactions among women with diagnosed BD, and two of the three involved the
same cohort (Anke et al., 2019; 2020).
The first cohort comprised mothers with postpartum BD (n = 40), unipolar depression (n =
50), and no disorder (n = 40), and their infants, and found that dyads in the BD group displayed
less maternal sensitivity and dyadic synchrony at 12 months postpartum, however, differences
did not reach significance (Logsdon et al., 2015). The second cohort comprised of women with
perinatal BD (n= 26) and women with no disorder (n = 30), and their infants, and in contrast to
Logsdon et al., identified significant difficulties in maternal behaviour, infant behaviour and
dyadic coordination at three months (Anke et al., 2019) and 12 months (Anke et al., 2020)
postpartum among women with BD and their infants.
Logsdon et al. put forth a methodological explanation for their nonsignificant results,
recommending future studies employ a larger sample of women with BD and earlier assessment
of interaction quality according to multiple maternal and child qualities. However, Anke et al. ’s
cohort involved fewer women with BD and fewer constructs measuring mother-infant
relationship quality, as well as similar observation duration. Though either did not remark on the
duration, they were brief; three minutes (Logsdon et al., 2015) and five minutes (Anke et al.,
2019; 2020).
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Perhaps, the divergence in findings resulted from a discrepancy in maternal mental
disorders. In addition to Logsdon et al. ’s cohort, including a unipolar depression group, the
course of BD seemed to have differed between cohorts. Anke et al. measured diagnosis during
pregnancy and postpartum, while Logsdon et al. measured diagnoses at 12 months postpartum
only and did not provide details of the disorder’s time of onset. Prior research has shown
antenatal depression to predict lower mother-infant relationship quality at 12 months of infant
age, independently of postnatal depression (Hayes et al., 2013). Additionally, a recent systematic
review of postpartum psychoses, identified that chronic psychosis was associated with poorer
mother-infant interactions than acute onset (de novo or relapse) psychosis (Ramsauer &
Achtergarde, 2018). While not specific to BD, these related studies highlight that onset (or
course of disorder) are important considerations when examining perinatal disorders and motherinfant relationship quality.
In sum, there is a dearth of literature regarding mother-infant interaction quality among
women with BD, and as a result, our understanding of how BD compares to unipolar depression
is limited. Accordingly, we investigated the impact of perinatal BD, compared to major
depressive disorder (MDD) and no disorder (i.e. control), diagnosed in pregnancy and reviewed
postpartum, on mother-infant EA at six months of infant age. To our knowledge, our study is the
first to report on the EA of women with diagnosed BD and their infants. Further, six-month
observations are a mid-point between the timing of observations in Anke et al. ’s (2019) and
Logsdon et al. ’s (2015) studies; thus, our study contributes to building a timeline of motherinfant interaction quality over the first year of infancy. We hypothesised that after controlling for
any effects of maternal age and postpartum depressive symptoms at six months of infant age:
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1. Women with perinatal BD will display lower maternal EA (sensitivity, structuring,
nonintrusiveness, nonhostility) towards their infants, than women with perinatal MDD,
and women without perinatal disorders.
2. Infants of women with perinatal BD will display lower child EA (responsiveness,
involvement) towards their mothers, than infants of women with perinatal MDD, and
infants of women without perinatal disorders.
5.4 Method
5.4.1 Participants and Procedure
Participants were drawn from an Australian pregnancy cohort study with an observational
and longitudinal prospective design. Participants were recruited before the 20th week of
pregnancy (Wave 1) and followed up during the third trimester (Wave 2), at the birth of their
child (Wave 3), and six months postpartum (Wave 4). Further details can be found in a published
study protocol of the original cohort (Galbally et al., 2017).

At Wave 4, 132 dyads consented to the recording of a mother-infant interaction. Mothers
were told to “interact with your baby as you normally would at home” beginning with 10
minutes face-to-face, then 15 minutes free-play with standardised age-appropriate toys. Three
camcorders were used, one positioned facing the mother, one facing the infant, and one
positioned behind a one-way observation mirror to capture a full view.
5.4.2 Measures

Maternal mental health
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The Structured Clinical Interview for DSM-5 (SCID-5-CV; First et al., 2016) was
administered at Waves 1 and 4 to assess for MDD and BD during the perinatal period (current or
within two years of pregnancy). At Waves 1 through 5, depressive symptoms were assessed
using the Edinburgh Postpartum Depression Scale (EPDS; Cox et al., 1987), and psychotropic
medication use (name, dose) were obtained via self-report. The EPDS has established validity
and reliability for use with Australian women during the perinatal period (Boyce et al., 1993).

Mother-infant interaction quality
The Emotional Availability Scales, 4th Edition Infancy/Early Childhood Version (EAS;
Biringen et al., 2008) was used to assess the quality of mother-infant interaction at six months
postpartum, i.e. Wave 4. The EAS is a standardised observational measure that provides a global
assessment of interaction quality according to multiple affective and behavioural qualities of
mother and child, and their dyadic pattern (i.e. synchrony). All dimensions of the EAS were
administered; maternal sensitivity (mother’s affective presence and appropriate responsiveness to
infant’s signals), maternal structuring (mother’s appropriate management of interaction including
setting limits in a preventive and protective manner), maternal non-intrusiveness (mother
supporting autonomy and withholding interfering or overpowering behaviours), maternal
nonhostility (mother interacting without being overtly or covertly hostile), child inclusiveness
(child’s propensity to include mother in the interaction or play) and child responsiveness (child’s
affective presence and behavioural and emotional responsiveness). The EAS has established
reliability and validity across both laboratory and naturalistic settings with intra-class correlation
reliability between .79 for nonhostility and .92 for sensitivity, short-term test-retest reliability
and demonstrated stability over 18 and 24 months (Biringen et al., 2014). Recordings exceeded
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the 20-minute minimum recommended length for EAS observation (Biringen et al., 2008). Both
coders were blind to participant characteristics, including mental health status.
In line with the recommended application of the EAS (Biringen et al., 2008), we calculated
EA according to both mother (four EA dimensions) and child (two EA dimensions) and analysed
them as continuous variables (min: 7, max: 29). Higher scores reflect better quality of the
affective relationship between parent and child. Maternal and child EA classifications
(emotionally available, complicated, detached, and problematic) were also computed to provide a
clear overview of participants EA classifications between disorder groups (Biringen et al., 2014).
Inter-rater reliability was completed using a randomly selected subsample of 23 video
recordings, coded by two researchers who received training from the author of the scales;
Professor Biringen, and became certified reliable coders. Both coders were blind to participant
characteristics at the time of coding (i.e., mental health status, demographic data). Inter-rater
reliability between coders on the EA classifications was r = 0.84 for maternal EA, and r = 0.84
for child EA. Reliability for each EA dimension, using the direct scores, was calculated in an
ICC two-way random-effects model with absolute agreement (McGraw & Wong, 1996):
maternal sensitivity=0.91, maternal

structuring=0.88, maternal nonhostility=0.88, maternal

nonintrusiveness=0.84, child responsiveness = 0.94, and child involvement = 0.94.
Disagreements in scoring were minor and were resolved via joint viewing of the interaction and
reaching agreement on a new score.
Demographics
Participants were also asked demographic questions, among which, maternal age,
education, and parity, were included in the correlation analyses due to past research
demonstrating their relevance to EA (Biringen et al., 2014).
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5.5 Statistical Analyses
All statistics were conducted using SPSS version 26 (IBM Corp., 2019) unless otherwise
specified. Data were first inspected for missing data, outliers, and meeting appropriate
assumptions for analyses using general linear models. The resulting sample size was 127-dyads.
Missing data for depressive symptoms (44%) at Wave 4 were estimated using an ExpectationMaximisation multiple imputation, using the scores from Waves 1, 2, and 5, as predictors.
Assumption of normality was violated; accordingly, nonparametric correlations were calculated.
Hypotheses were assessed via two multivariate analysis of covariance analyses (MANCOVA)
testing for patterns of significant differences in each of the maternal and child EA qualities
between groups. Estimated marginal means (EMM) for each group are presented, adjusted for
covariates (maternal age, postpartum depressive symptoms).
5.6 Results
5.6.1 Sample characteristics
At recruitment in early pregnancy (less than 20 weeks), the majority of women in the
sample were in a relationship (94%) and employed (73%), and over half were multiparous (52%)
and tertiary educated (56%). Infant gender in the sample was roughly equal (55% male). Few
participants reported changing medication agents between pregnancy and postpartum; however,
medication use was significantly higher in the BD group (n=12). In the BD group, all women
reported medication use during pregnancy and postpartum, with half reporting use of two or
more psychotropic agents (n = 6). The proportion of BD 1 (n = 7) versus BD 2 (n = 5) disorders
in the group were roughly equal. Table 5 displays sociodemographic characteristics according to
disorder group (BD, MDD, control), with accompanying significance tests that confirm dyads
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did not differ between groups in key sociodemographic characteristics (p > .05), apart from
mental health characteristics as expected.
5.6.2 Emotional Availability by Disorder Group
Table 5 displays scaled means for each of the maternal and child EA dimensions, and
accompanying significance of unadjusted F tests. Compared to the no disorder group, scaled
means for each of the six EA dimensions were significantly lower in the BD and MDD groups (p
< .001). Table 6 presents Spearman’s rho correlations showing medium negative associations
between dependent variables (maternal and child EA) and perinatal disorder, depressive
symptoms, and medication use. Correlations between the sociodemographic variables, and
dependent and predictor variables, were not significant.
5.6.3 Multivariate models of Disorder and Emotional Availability
For the two MANCOVA models examining the effects of perinatal disorder on combined
maternal EA, and combined child EA, EMM adjusted for covariates at the sample means are
displayed in Figure 3, multivariate F-tests are reported in the text, and univariate F test results
for the effect of disorder on each Maternal EA dimension and Child EA dimension are presented
in Table 7 and Table 8, respectively.
Model 1 – Maternal EA
The first MANCOVA model indicated that, after accounting for the effects of maternal age
and depressive symptoms, the effect of disorder on maternal EA was significant, F(8, 240) =
6.29, p < .001, partial η2 = .17, while, maternal age (p = .08) and depressive symptoms (p = .10),
were not. Significant univariates effects were demonstrated for disorder on each of the four

163

maternal EA dimensions separately (Table 7), highest of which was for maternal sensitivity,
with disorder accounting for 33% of variance in maternal sensitivity after adjusting for maternal
age and depressive symptoms, F(2, 122)

= 29.42, p < .001, partial η2 = .33. Pairwise

comparisons revealed significant differences between each disorder group in EA, such that
compared to women with no disorder,
d

a

sensitivity,

b

structuring, cnonintrusiveness, and

nonhostility, were all lower among women with BD (ap < .001, Cohen’s d = 2.43,bp < .001,

Cohen’s d = 1.67; cp < .001, Cohen’s d = 1.86; dp < .001, Cohen’s d = 1.70), and women with
MDD (ap < .001, Cohen’s d = 1.19,bp < .001, Cohen’s d = 0.80; cp < .001, Cohen’s d = 0.8, dp <
.001, Cohen’s d = 1.09), and between the disorder groups, each maternal EA dimension was
lower among women with BD compared to MDD (ap = .01, Cohen’s d = 0.99, bp =.02, Cohen’s
d = 0.84, cp = .02, Cohen’s d = 0.88, dp = .05, Cohen’s d = .62). Figure 3(A) displays the EMM.
Model 2 – Child EA
The second MANCOVA model indicated that, after accounting for the effects of maternal
age and depressive symptoms, the effect of maternal disorder on child EA was significant, F(4,
244) = 14.56, p < .001, partial η2 = .19, while, maternal age (p = .13) and depressive symptoms
(p = .07), were not. Significant univariates effects were demonstrated for disorder on both child
EA dimensions (Table 8), highest of which was for child involvement, with disorder accounting
for 38% of the variance in child involvement after adjusting for maternal age and depressive
symptoms, F(2, 122) = 37.83, p < .001, partial η2 = .38. Pairwise comparisons revealed
significant differences between each disorder group, such that compared to infants of mothers
with no disorder, eresponsiveness and finvolvement were lower among infants of mothers with
BD (ep < .001, Cohen’s d = 2.67, fp < .001, Cohen’s d = 2.95), and infants of mothers with MDD
(ep < .001, Cohen’s d = 1.16; fp < .001, Cohen’s d = 1.28). Between disorder groups, infants of
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mothers with BD displayed less responsiveness (p < .001, Cohen’s d = 1.18) and less
involvement (p < .001, Cohen’s d = 1.32), compared to infants of mothers with MDD. These
differences in EMMs are displayed in Figure 3 (B).

5.7 Discussion
To our knowledge, this is the first study to investigate the effects of both perinatal BD and
perinatal MDD on maternal and infant EA at six months postpartum. Our data showed that after
adjusting for maternal age and postpartum depressive symptoms, perinatal disorder (BD, MDD,
control) accounted for 32.2% of the variance in maternal EA and 36.4% of the variance in child
EA. Women with BD and their infants displayed lower EA than women with MDD and their
infants, and the control dyads, across all maternal (sensitivity, structuring, nonintrusiveness,
nonhostility) and child (responsiveness, involvement) EA qualities (Figure 3).
The magnitude of difference in EA between each group comparison was large (Cohen,
1988), which interpreted as an approximate indicator of clinical significance, suggests clinically
meaningful differences (Jacobson & Truax, 1992). Among women with a perinatal disorder, both
BD (Cohen’s d = 2.43, p < .001) and MDD (Cohen’s d = 2.43, p < .001), had the greatest effect
on maternal sensitivity (Table 7). Comparison of EMM showed that women with disorders
differed the most to women without disorders, in their maternal sensitivity scores (Figure 3). For
infants, mother’s perinatal disorder had large effects on their EA, accounting for 33% of the
variance in their responsiveness towards their mothers (Cohen’s d = 2.67, p < .001), and 38% of
the variance in infant involvement of her (Cohen’s d = 2.95, p < .001). These interaction patterns
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resemble observations made by Anke et al. (2019; 2020) at three- and 12 months postpartum,
who described mothers with BD in their cohort as having subdued expressions of positive affect
and less sensitivity, and their infants as quiet and under involving, with similar subdued affect as
opposed to irritable and easily dysregulated. The EA quality with the least deficits among our
cohort was maternal nonhostility, suggesting women in our cohort were not predominantly
characterised by negative affect and covertly or overtly hostile language and behaviour.
Similarly, across the three domains of maternal behaviour assessed, Anke et al. ’s cohort showed
the least deficits in maternal negative affect and behaviour (Anke et al., 2019; 2020).
Comparing women with BD to women with MDD in our cohort, women with BD and their
infants were rated significantly lower across all six EA qualities. This trend is consistent with
that reported by Logsdon et al. (2015) for lower maternal sensitivity and infant reciprocity
among their BD compared to unipolar depression group, albeit, their findings did not reach
significance. Our results also support seminal studies by Radke-Yarrow and colleagues that
found offspring of women with BD were more likely to be insecurely attached than offspring of
women with unipolar depression (e.g. Radke-Yarrow et al., 1985; 1995; DeMulder & RadkeYarrow, 1991). Our findings build on these papers by going beyond maternal sensitivity and
including additional maternal qualities, such as structuring, intrusiveness, and hostility. In our
cohort, while women with and without disorders differed the most in terms of their maternal
sensitivity (Figure 3A), the largest mean difference in EA between women with BD and MDD,
was the proportionately higher intrusiveness among women with BD (Mdiff = 4.05, p = .02).
While Anke et al. ’s results did indicate that women with BD showed higher intrusiveness than
women without disorders, their study did not include a unipolar depression group; thus, this
finding cannot be compared. Notably, the observational tool employed by Anke et al., the Parent-
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Child Early Relational Assessment (PCERA; Clark, 1985), combines intrusiveness, insensitivity
and inconsistency into a single maternal subscale; thus, unique effects on each of these maternal
qualities are not reported. Accordingly, by examining multiple disorders and interaction qualities
independently, our study contributes novel findings to the existing literature.
Consistent with studies in the broader literature mentioned earlier (e.g. Hayes et al., 2013;
Ramsauer & Achtergarde, 2018), our findings confirm a negative association between perinatal
mental disorder, with onset prior to childbirth, and mother-infant EA. Additionally, the lower EA
among women with BD and their infants, compared to dyads in the MDD group, supports the
notion that severity and complexity of disorder are adversely associated with the mother-infant
relationship. BD are more severe and complex than major depression. In the broader motherinfant relationship literature, there is evidence for interaction quality being worse in the context
of more severe or complex (e.g. chronic, comorbid) psychopathology (Hatzis et al., 2017).
Perhaps inconsistency in mood, such as cycling between mania and depression, has greater
effects on EA than consistent moods (e.g. consistently depressed). The greatest deficits in
interaction quality are characterised by disorganisation, including confusion, inconsistency, or
frightening behaviours and affect (van IJzendoorn et al., 1999).
Researchers have shown maternal disorders and certain personality traits (Hazel Raine et
al., 2020; Lorenzini & Fonagy, 2013) particularly those characterised by greater emotional
dysregulation, such as borderline personality disorder, to have adverse associations with motherinfant relationship quality, including EA (Kim et al., 2012; Kluczniok et al., 2018; NewmanMorris et al., 2020). Accordingly, the inconsistency in mood that is characteristic of BD could be
a potential mechanism underlying the lower EA associated with BD compared to MDD. For
example, qualitative research has detailed confusion among toddlers in response to the changes
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in the mood of a parent with BD (Backer et al., 2017). The degree of inconsistency and mixedfeatures of perinatal BD may be a critical factor that impacts the developing mother-infant
relationship. Recommended next steps may be to broaden the focus from categorical disorder
classifications to examining the underlying symptom constellations associated with BD 1 and
BD 2 in combination with maternal personality traits, and how the interaction between BD
symptom constellations and maternal personality traits may relate to attachment strategy
formation.
Psychotropic medication use adds further complexity and could impact mother-infant
interaction quality beyond the disorder itself. While antidepressants are the most common
medication prescribed for perinatal depression (Molenaar et al., 2020), mood stabilisers, such as
lithium, are most prescribed to treat BD (Wesseloo et al., 2017). Polypharmacy is also common,
with half of the women with BD in our cohort reporting use of multiple classes of medication
(antidepressant, antipsychotic, mood stabiliser). The impact of psychotropic medication use in
pregnancy among women with BD has gained increasing attention (Wisner et al., 2019; Haskey
& Galbally, 2017); however, we did not identify any studies that included mother-infant
interaction quality as an outcome. The sudden cessation of medication use during pregnancy has
been shown to increase the risk of relapse and onset of new episodes among women with BD
(Wesseloo et al., 2016); thus, it is plausible that medication is a factor that could also impact EA.
Unfortunately, our limited sample size and lack of heterogeneity in our BD group (see Table 5),
precluded us from analysing the effects of medication dose and type (pre-and post-pregnancy) on
EA. Furthermore, medication use between groups significantly differed, particularly
polypharmacy, with no cases of polypharmacy in the control group and less than 5% in the MDD
group. High-quality studies with a larger sample of women with BD, medicated and
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unmedicated, are needed to address the effects of BD and medication use on the mother-infant
relationship (Galbally et al., 2018).
Despite these limitations, our study has many strengths. Most studies measure the quality
of the mother-infant relationship according to a single construct, typically maternal sensitivity,
(see Hazel Raine et al., 2020), and employ brief observations, often a few minutes. Our study
involved longitudinal prospective assessment over the perinatal period, comparing three groups
(MDD, BD, control) on multiple, repeated measures of maternal mental health, and observations
that exceeded the 20-minute minimum recommended length for EAS observation (Biringen et
al., 2008). For researchers with the means to collect larger datasets of women with BD and
MDD, further analyses of whether EA differs according to features of the disorder and
medication use during and post pregnancy are encouraged.
5.8 Conclusion
Howard & Khalifeh’s (2020) recent review of perinatal mental health research highlighted
the gaps that remain regarding our understanding of the full range of perinatal disorders, and
which of these women are in particular need of parenting support. Research concerning the
mother-infant relationship among women with perinatal BD is disproportionately scarce (Rusner
et al., 2016; Stein et al., 2014). Our study contributes novel findings to the BD literature
regarding maternal and infant EA at six months postpartum. Further research involving women
with perinatal BD and MDD are needed to corroborate our significant findings.
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5.9 Tables & Figures
Table 5. Frequencies and scaled means of sociodemographic characteristics, maternal mental
health and Emotional Availability by Disorder Group, with accompanying significance (N =
127).
Primary Diagnosis
Major
Depressive

Comparison

χ2

Bipolar disorders

Disorder

n = 55

p-value

n = 12

n = 60

n (%)

n (%)

n (%)

Infant gender male

8 (66.7)

33 (55)

30 (54.5)

0.73

Nulliparous

8 (66.7)

25 (41.7)

27 (49.1)

0.27

Tertiary educated

6 (50)

27 (45)

33 (60)

0.32

Employed

9 (75)

34 (56.7)

33 (60)

0.95

12 (100)

51 (85)

48 (87.3)

0.59

Antidepressant

8c (66.7)

19b (31.7)

2a (3.6)

<.001^

Antipsychotic

9b (75.0)

1a (1.7)

0a (0)

<.001^

Mood stabiliser

4b (33.3)

0a (0)

0a (0)

<.001^

Antidepressant

8b (66.7)

18b (38.3)

3a (7.3)

<.001^

Antipsychotic

8b (66.7)

3a (6.4)

0a (0)

<.001^

Mood stabiliser

3b (25.0)

0a (0)

0a (0)

<.01^

In a relationship
Medication Wave 1

Medication Wave 4
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Table 5 cont.
Major
Depressive

Comparison

χ2

Bipolar disorders

Disorder

n = 55

p-value

n = 12

n = 60

n (%)

n (%)

n (%)

6b (50.0)

1a (2.1)

0a (0)

<.001^

7b (58.3)

2a (4.3)

0a (0)

<.001^

Emotionally Available

0 (0)

12 (20)

37 (67.3)

< .001

Complicated

5 (41.7)

33 (55)

15 (27.3)

< .001

Detached

5 (41.7)

14 (23.3)

3 (5.5)

< .001

Problematic

2 (16.7)

1 (1.7)

0 (0)

Emotionally Available

0 (0)

13 (21.7)

37 (67.3)

< .001

Complicated

7 (58.3)

34 (56.7)

16 (29.1)

< .001

Detached

4 (33.3)

13 (21.7)

2 (3.6)

< .001

Problematic

1 (8.3)

0 (0)

0 (0)

M (SD)

M (SD)

Polypharmacy Wave 1
Polypharmacy Wave 4†
Mother: EA classification

Child: EA classification

F test
M (SD)

p-value
Gestation at birth

39.3 (1.55)

38.6 (1.80)

39.0 (1.85)

0.27

34.4 (4.04)

34.0 (4.76)

33.7 (5.07)

0.87

7.8 (2.19)

8.2 (2.65)

9.0 (3.41)

0.26

(weeks)
Maternal age (years)
Infant age (months)
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Wave 1 EPDS

10.7 (7.43)

8.0 (4.87)

4.6 (3.34)

< .001

Wave 2 EPDS

5.5 (5.13)

7.77 (4.93)

4.51 (4.21)

0.001

Wave 4 EPDS

7.7 (3.39)

6.5 (3.84)

5.0 (3.35)

0.02

73.4 (11.86)

87.3 (14.59)

102.4 (11.82)

< .001

Sensitivity

16.6 (3.50)

20.6 (4.38)

25.5 (3.68)

< .001

Structuring

17.3 (4.33)

20.9 (4.28)

24.3 (3.85)

< .001

Nonintrusiveness

16.8 (4.04)

21.0 (5.06)

24.9 (4.39)

< .001

Nonhostility

22.7 (3.39)

24.8 (2.95)

27.8 (1.95)

< .001

33.7 (4.91)

41.9 (7.65)

51.1 (7.06)

< .001

Responsiveness

17.2 (2.59)

21.2 (4.02)

25.6 (3.65)

< .001

Involvement

16.5 (2.47)

20.7 (3.82)

25.4 (3.50)

< .001

Mother: Total EA

Child: Total EA

a,b,c Different subscript
^Fisher’s Exact Test

letters denote significant pairwise comparisons between cell proportions at p < .05

†Missing

postpartum medication data for 17 control & 10 Major Depressive Disorder participants.
EA = Emotional Availability; EPDS = Edinburgh Postnatal Depression Scale; M = Mean; SD= Standard Deviation;
Wave 1 = early pregnancy (less than 20 weeks); Wave 2 = third trimester; Wave 4 = six months postpartum
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1
1. Maternal EA

2

3

4

5

6

7

8

9

10

11

12

-

2. Child EA

.90***

-

3. Perinatal disorder

-.57***

-.62***

-

4. Medication use

-.57***

-.55***

.56***

-

5. EPDS Wave 1

-.32***

-.31**

.39***

.24**

-

6. EPDS Wave 2

-.25**

-.22**

.25**

.15

.75***

-

7. EPDS Wave 4

-.27**

-.24**

.27**

.31***

.61***

.67***

-

8. Maternal Age

0.13

0.03

0.04

0.05

0.04

0.03

0.09

-

9. Parity

-0.01

0.09

-0.01

0.02

-0.01

0.12

0.02

0.14

-

10. Maternal Tertiary

0.11

0.15

-0.13

-0.14

-0.11

-0.11

-0.03

.14

-0.09

-

11. Infant Age

0.03

0.03

-0.13

-.24**

-0.01

0.02

0.00

-0.02

-0.18*

-0.06

-

12. Infant Gender

-0.09

-0.05

0.04

0.17

-0.02

-0.06

-0.04

-0.02

-0.08

-0.14

-0.05

-

EA = Emotional Availability; Perinatal disorder = BD or MDD; EPDS = Edinburgh Postnatal Depression Scale; Wave 1 = early pregnancy; Wave 2 = third trimester; Wave 4 =
six months postpartum; Tertiary = Tertiary Education Correlations between binary and continuous variables represent point-biserial coefficients, and between binary and binary
variables represent Phi coefficients.
*p < .05, **p < .01, ***p < .001

Table 6. Nonparametric bivariate correlations between Emotional Availability, mental health and sociodemographics (N = 127).
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Table 7. Univariate F Test Results for Disorder on each Maternal Emotional Availability dimension
Maternal Sensitivity
Model 1: Mother
Perinatal Disorder

Maternal Structuring

Maternal Nonintrusiveness

F

p-value

ηp2

F

p-value

ηp2

F

p-value

29.42

< .001

0.33

17.15

< .001

0.22

17.05

< .001

ηp2

Maternal Nonhostility
F

0.22

23.65

p-value
< .001

ηp2
0.28

Maternal Age

1.44

0.23 0.01

5.27

0.02 0.04

3.09

0.08

0.03

1.09

0.30

0.01

EPDS Wave 4

2.39

0.13 0.02

1.47

0.23 0.01

1.28

0.26

0.01

6.52

0.01

0.05

Perinatal Disorder = Bipolar Disorder or Major Depressive Disorders; EA = Emotional Availability; EPDS = Edinburgh Postnatal Depression Scale; Wave 4 = six months
postpartum.

Table 8. Univariate F Test Results for Disorder on each Child Emotional Availability dimension
Child Responsiveness

Child Involvement

F

p-value

ηp2

F

p-value

ηp2

Perinatal Disorder

29.89

< .001

0.33

37.83

< .001

0.38

Maternal Age

0.32

0.57

0.00

0.04

0.84

< .001

EPDS Wave 4

2.52

0.12

0.02

0.69

0.41

0.01

Model 2: Child

Perinatal Disorder = Bipolar Disorder or Major Depressive Disorders; EA = Emotional Availability; EPDS = Edinburgh Postnatal Depression Scale; Wave 4 = six months
postpartum.
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Figure 3. Univariate Estimated Marginal Means (and standard errors as error bars) for
disorder groups with (A) Maternal EA dimensions, and (B) Child EA dimensions, as outcomes.
Estimates are adjusted for maternal age and postpartum depressive symptoms.
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6.1 Preface
Study One and Two employed the EAS, the most widely employed observational measure
of parent-child interaction quality (Biringen et al., 2021; Lotzin et al., 2015). Guidelines for
administering and interpreting the EAS (Biringen, 2008) report that EAS scores can be reported
according to their specific dimensions or as composite scores of EA. The author of the EAS
notes that any differences in EA between each dyad member can be identified by using both the
maternal and child dimensions (Biringen, 2008). Accordingly, Study One and Two of this
dissertation employed all six EA dimensions.
The EA literature reports considerable diversity in the use of EA scores, with many studies
not employing all six dimensions, including studies by the developers of the EA system
(Biringen et al., 2014). The conceptual framework for the EAS posits the EA construct to be
multidimensional (Biringen, 2008; Biringen et al., 2014; Biringen & Easterbrooks, 2012;
Biringen et al., 2017; Easterbrooks & Biringen, 2009), suggesting that each dimension may
reflect a relatively independent construct, therefore, supporting the use of specific dimensions.
Multidimensionality requires evidence of the internal structure of the EAS to reflect relatively
separate underlying constructs. However, psychometric evidence of the multidimensional factor
structure of the EAS has not been published.
In addition to multidimensionality, the developers of the EA system purport that the
measure can be applied across diverse populations, including women with psychopathology. The
EA literature illustrates that the EAS has been widely applied across various cultures and
contexts, including between samples of depressed and nondepressed mothers and their infants
(Belt et al., 2012; Biringen et al., 2014; M. Flykt et al., 2012; Hakanen et al., 2019; Rossen et al.,
2019). While the EA system contains additional instructions for administering the scales to
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children with disabilities and multiple caregiver contexts that reflect a modification to coding, no
coding modifications or additional instructions exist for applying the EAS to women with
psychopathology (Biringen, 2008). Accordingly, researchers are instructed to apply and interpret
the EAS among samples with psychopathology using the standard scoring system, as done in
Studies One and Two of this dissertation. However, a prerequisite to valid group comparisons
when using dimensional data is measurement invariance. Measurement invariance is the
evidence that the construct behaves consistently across populations and carries the same meaning
between populations (Irwing et al., 2018). Psychometric evidence of the EAS’ measurement
invariance between different populations, including depressed and nondepressed samples, has
not been published.
Given the EAS manual does not clearly prescribe how to use the EAS in research, this
likely contributes to the diversity in application and interpretation within the literature. To
support researchers in their use and interpretation of the EAS across diverse populations, Study
Three undertook a psychometric evaluation of the EAS’ purported multidimensionality and
tested invariance of the dimensions between depressed and nondepressed samples. Specifically,
Study Three used exploratory and confirmatory factor analytic approaches to test the factor
structure of the EAS using a normative sample of mother-infant dyads, followed by multigroup
measurement invariance testing to test the EAS’ invariance across depressed and nondepressed
groups of mother-infant dyads.
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Study Three.
A Psychometric Study of the Emotional Availability Scales: Construct Validity and
Measurement Invariance between Depressed and Nondepressed Mother–Infant Dyads.
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6.2 Abstract
The Emotional Availability Scales (EAS) are the most widely reported observational assessment
measure of parent-child relationships and have been of particular interest in understanding
differences between samples of depressed and nondepressed mothers and their offspring. Despite
its widespread use, psychometric validation of the factor structure in normative samples and the
measurement of invariance within clinical samples has not been published. We evaluated the
internal structure (dimensionality, reliability, convergent and discriminant validity) of the EAS
4th edition using a nondepressed sample of 157 Australian women and their infants aged six
months, including testing the measurement invariance of the EAS between the same
nondepressed sample (n = 157), and a depressed group (n = 185) of mother-infant dyads, using
MPlus. Participants were recruited from tertiary hospitals, and depression status was established
using a diagnostic measure. Higher-order confirmatory factor analyses on the EAS’ six
dimensions supported a unidimensional factor solution in our data. Full measurement invariance
was not demonstrated due to metric noninvariance of the maternal nonintrusiveness and child
responsiveness dimensions. Full scalar invariance supported mean comparisons, and a medium
effect of .78SD lower mean emotional availability for the depressed group was found; Cohen’s d
= .63, 95% C.I. [.41, .85]. While arguments exist for the clinical utility of differentiating between
multiple dimensions of emotional availability, the current findings do not support a
multidimensional factor structure or full multigroup measurement invariance of the EAS. Similar
psychometric investigations of the EAS in clinical and nonclinical samples are needed.
Keywords: emotional availability scales; factor analysis; measurement invariance; mother-infant;
psychometric; validity. Abbreviations: Emotional Availability Scales (EAS); Structured Clinical
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Interview for the DSM (SCID); Exploratory Factor Analysis (EFA); Confirmatory Factor Analysis
(CFA).

6.2.1 Public Significance Statement

This study reports new validity evidence relating to the Emotional Availability Scales, the most
popular observational measure of parent-child relationships. Results challenged the emotional
availability theory, underscoring the importance of empirical validations of assessment measures.
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6.3 Introduction
Revised over three-decades and now in its fourth edition, the Emotional Availability Scales
(EAS; Biringen, 2008) are the most widely reported observational measure of parent-child
interaction quality (Biringen et al., 2021; Lotzin et al., 2015). The developers of the emotional
availability (EA) framework (Biringen & Robinson, 1991; Emde, 1980) purport to have built on
Ainsworth’s construct of maternal sensitivity (Ainsworth, 1969), with the addition of multiple
dimensions comprising affective and behavioural qualities from both the adult and child’s
perspective. The current edition of the EAS comprises four adult dimensions; sensitivity,
structuring, nonintrusiveness and nonhostility, and two child dimensions; responsiveness and
involvement (Biringen, 2008). Together, the qualities that comprise the six dimensions
encompass a global and dyadic construct termed EA (Biringen & Robinson, 1991; Emde, 1980).
Several special issues on EA describe the evolution of the EAS over four editions
(Biringen & Easterbrooks, 2012; Easterbrooks & Biringen, 2000; 2005; 2009), which involved
an expansion of the instrument into multiple dimensions and subscales (more detail available in
Appendix 5.2 regarding the scales’ evolution). However, a closer look at the foundational EA
literature suggests that the rationales for delineating EA into multiple dimensions are not built on
the psychometric evaluation of the construct papers (Biringen & Robinson, 1991; Biringen et al.,
1990; Emde, 1980; Emde & Easterbrooks, 1985; Robinson et al., 1993; Sorce & Emde, 1981).
Instead, rationales provided comprise theoretical links to related caregiver concepts, such as
parental control (Baumrind, 1971), and cite references to research that have involved nonnormative samples, specifically; disability populations (Crawley & Spiker, 1983; Marfo, 1990,
as cited by Biringen & Robinson, 1993). In these papers, nonintrusiveness and structuring were
described as qualities that were distinct from sensitivity in the EA framework, portrayed as
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dimensions that did not overlap but had an “intercorrelation of zero” (Biringen & Robinson,
1991) and were “generally…orthogonal” (Robinson et al., 1993). The evidence cited to suggest
orthogonality; however, was an unpublished manuscript (Biringen, 1990 as cited by Biringen &
Robinson, 1991), and parental control (Baumrind, 1971) literature consisting of a commentary
(Marfo, 1990) and a study that found the inverse; parental control and sensitivity to be related
(Crawley & Spiker, 1983). From our review of the EA literature and correspondence with the
instrument’s author, we were unable to identify any published psychometric evaluations of the
EAS’ factor structure. Only a mention to an unpublished two-factor solution by the construct
developers (Biringen & Robinson, 1995 as cited by Biringen et al., 2014); that involved an
earlier edition of the EAS, comprised of fewer subscales.
Despite these gaps in the validity evidence regarding the EAS’ internal structure, the EAS
has been identified as the most popular peer-reviewed parent-infant observational measure
(Biringen et al., 2021; Lotzin et al., 2015). Lotzin et al. (2015)’s systematic review identified
over 900 measures, more than half of which appeared in no more than one peer-reviewed
publication, highlighting a general surplus of measures yet insufficient corresponding
psychometric evidence. The researchers determined that none of the measures they reviewed had
evidence across each type of validity outlined in the educational and psychological testing
standards (AERA et al., 1999; 2014). Since their review, several additional publications have
reviewed the EAS; however, none have reported psychometric evidence regarding the EAS’
factor structure or measurement invariance (Bohr et al., 2018; Gridley et al., 2019; Mesman &
Emmen, 2013; Tryphonopoulos et al., 2016).
Our literature search identified a handful of studies that reported the structure of their EAS
data, most of which employed principal components analyses. Among them, two different
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structures emerged. One set of studies suggested a unidimensional solution from examining
either the adult dimensions only (Barone et al., 2018; Garvin et al., 2012; Kertes et al., 2009;
MacMillan, Lewis, Watson, & Galbally, 2020) or both the adult and child dimensions (Olds et
al., 2002; Rodrigo et al., 2016; Wiefel et al., 2005). The second set of studies reported a twocomponent (Negrao et al., 2014) or two-factor (Bornstein & Putnick, 2020) solution with four
adult dimensions as reflective indicators of one factor and the two child dimensions as reflective
indicators of a second factor.
In a similar vein, the EA literature shows an inconsistency in how the EAS is administered
and interpreted by researchers. In addition to focusing on either adult or child dimensions,
researchers have employed individual subscales (Austin, Christl, et al., 2017; Garvin et al., 2012;
Reck et al., 2016; Towe-Goodman & Teti, 2008), or even subscales with items removed
(Endendijk et al., 2019; Hallers-Haalboom et al., 2014). Indeed, the EAS’ developers have made
theoretical arguments for various score interpretations, espousing that researchers can integrate
subscales “into a single construct” or select subscales they “believe would be related to their
outcome measures” (Biringen & Robinson, 1991). When multiple scores are proposed by a test,
theoretical and empirical evidence of the distinctiveness and reliability of the separate scores
must be demonstrated (AERA et al., 2014). Empirical evidence supporting the validity of these
EA score interpretations is still outstanding.
The developers of the EAS purport that the measure was designed to be used among
populations with clinical or developmental risk factors, including between depressed and
nondepressed groups of mothers and their infants (Biringen et al., 2014). Multigroup
measurement invariance is an essential step in establishing construct validity (Irwing et al., 2018)
and a prerequisite condition to comparing scores on a construct between groups (Vandenberg &
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Lance, 2000; Widaman & Reise, 1997). Specifically, measurement invariance is a statistical
property of an instrument that ensures that the same construct is being measured in the same way
across groups (multigroup measurement invariance) or time (Putnick & Bornstein, 2016). While
the EAS has been applied to a range of diverse samples (e.g. disability, mental health, addiction,
non-biological caregiver, see review by Biringen et al., 2014), we could not identify any
publications that evaluated the measurement invariance of the EAS. This suggests that previous
studies, including our own (Aran, Lewis, Watson, Nguyen, et al., 2021), have reported mean
differences in EA between groups or time, based on an assumption of measurement invariance.
For valid and meaningful interpretations of EA between diverse groups, multigroup
measurement invariance of the EAS among samples from these diverse populations needs to be
established.
To the best of our knowledge, the current study is the first to systematically examine and
publish empirical evidence of the EAS's factor structure and measurement invariance. Given the
lack of psychometric validity evidence regarding the EAS's internal structure and measurement
invariance, expectations were equivocal. Accordingly, hypotheses were developed based on the
EA theory (Biringen et al., 2014). We hypothesised:
(1) The EAS will support a multidimensional factor solution when applied to a normative
sample of mother-infant dyads (nondepressed group; n = 157), and
(2) The EAS will demonstrate measurement invariance between the same nondepressed
group (n = 157) and a depressed group (n = 185) of mother-infant dyads.
Depression group classification was determined using diagnostic assessment, and
hypotheses were tested via several stages of factor analyses in Mplus.
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6.4 Method
6.4.1 Participants
Participants belong to a selected cohort with an observational and longitudinal prospective
design. Participants were recruited from antenatal clinics in tertiary hospitals in Melbourne,
Victoria (N = 210) between 2012 and 2015 as part of the Mercy Pregnancy and Emotional
Wellbeing Study (MPEWS), and Perth, Western Australia (N = 132) between 2016 and 2019 as
part of the South Metropolitan Pregnancy and Emotional Wellbeing Study (SMPEWS). Women
were recruited before the 20th week of pregnancy (Wave 1) and followed up at six months
postpartum (Wave 4). Both project sites utilized the same study protocol, including the same
recruitment criteria, measures and study design. Exclusion criteria for the current study included;
diagnoses of psychotic or substance use disorders, intellectual disability, child protection
involvement, pre-existing severe physical illness, or current psychiatric illness requiring acute
inpatient admission. Participants' written consent was obtained, and study procedures were
approved by the Human Research Ethics Committees of the South Metropolitan Health Service,
Mercy Health, and Murdoch University. Further detail can be found in a published study
protocol of the original cohort in Melbourne, Australia (Galbally et al., 2017).
6.4.2 Procedure
At Wave 1, women were assessed by trained researchers with clinical experience for any
current or previous diagnoses of depression using the Structured Clinical Interview for the DSM
(SCID). When participants reached Wave 4, they were re-assessed with a modified version of the
SCID to assess for any new episodes of depression since recruitment. Women who met the
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criteria for a current or remitted diagnosis of depression during the perinatal period, either at
recruitment in early pregnancy (Wave 1) or six months postpartum (Wave 4), formed the
depressed group (n = 185). Women with no current or previous history of depressive disorders
comprised the nondepressed group (n = 157).
At Wave 4, participants were invited to a clinic setting for a 25-minute recorded motherinfant interaction that began with an unstructured face-to-face interaction without toys (10
minutes), followed by semi-structured play using standardized age-appropriate toys (15 minutes).
Mothers were told to “interact with your baby as you normally would at home”, and three
camcorders were used; one positioned facing the mother, one positioned facing the child, and
one positioned behind a one-way observation mirror to capture a full-view of the dyad. The
protocol was consistent between the Melbourne (N = 210) and Perth (N = 132) cohorts, aside
from the Melbourne cohort incorporating a longer recording time (MacMillan, Lewis, Watson, &
Galbally, 2020). Despite the variation, both cohorts exceeded the 15 to 20-minute minimum
recommended duration for valid and reliable EAS assessment (Biringen et al., 2014) and attained
high inter-rater reliabilities, as reported below.
6.4.3 Measures
Demographics
At Wave 1, participants were asked a range of demographic questions, including maternal
age, education, and parity.
Depression
The depression module of the Structured Clinical Interview for the DSM-IV & DSM-5
(SCID-IV & SCID-5, First et al., 1997; 2016) were administered to the MPEWS and SMPEWS
cohorts, respectively, to assess the current and past history of depressive disorders. At Wave 4, a
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modified version of the depression module was re-administered to capture any new episodes of
depression that had occurred since Wave 1. Due to the earlier recruitment timing for the MPEWS
sample of dyads (N = 210), the SCID-IV rather than the SCID-5 was employed to diagnose
depressive disorders. The SCIDs were conducted by psychologists who completed the formal
SCID training and were supervised by a consultant psychiatrist. The SCID has been validated for
use in the perinatal period (Gibson et al., 2009).
Emotional Availability
At Wave 4, the Emotional Availability Scales (EAS), 4th Edition – Infancy/Early
Childhood Version (Biringen, 2008), were administered. The EAS provides a global measure of
the dyadic interaction quality between an adult caregiver and child according to affective and
behavioural qualities that comprise six dimensions. The adult’s (‘maternal’) contribution to the
interaction is assessed via four dimensions; maternal sensitivity (affective presence and
appropriate responsiveness to signals), maternal structuring (appropriate management of
interaction including setting limits in a preventive and protective manner), maternal
nonintrusiveness (supporting autonomy and withholding interfering or overpowering
behaviours), and maternal nonhostility (interacting without being overtly or covertly hostile).
The child’s contribution to the interaction is assessed according to two dimensions; child
responsiveness (affective presence, behavioural and emotional responsiveness towards caregiver)
and child inclusiveness (propensity to include caregiver in the interaction or play). Each
dimension in the 4th edition comprises a seven-item subscale (min score: 7, max score: 29), and
higher scores reflect the better overall quality of the affective relationship between parent and
child. The EAS has accrued evidence of inter-rater reliability across both laboratory and
naturalistic settings, with ICCs ranging between .76 and .92 (Bornstein, Gini, Putnick, et al.,
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2006; Bornstein, Gini, Suwalsky, et al., 2006; Gridley et al., 2019), predictive and concurrent
validity evidence with several attachment measures (Bohr et al., 2018; Mesman & Emmen, 2013;
Tryphonopoulos et al., 2016), and cross-cultural applicability (Tryphonopoulos et al., 2016). For
more detail on the classifications, scoring, and psychometric properties of the EAS, refer to
Biringen et al. (2014).
In line with the recommended application of the EAS (Biringen, 2008), we calculated each
EA score using scores from all six dimensions and their subscales (42 items total). Each item is
measured on the same metric, allowing the item scores within a dimension to be summed to
create a composite dimension score (min score: 7, max score: 29). Accordingly, we computed six
composite dimension scores and analyzed each as a continuous variable. All coding of
interactions were conducted by reliable coders who received up-to-date training and reliability
certification from the author of the EAS, Professor Biringen. Coders were blind to participant
characteristics at the time of coding. Disagreements in scoring were minor and were resolved by
joint viewing of interactions and reaching an agreement on a new score. Inter-rater reliability for
each composite EA score was calculated on a randomly selected subset of observations (33/342
≈ 10%) using ICC two-way random-effects model with absolute agreement: sensitivity = 0.81 0.91, structuring = 0.79 - 0.88, nonintrusiveness = 0.84 – 0.89, nonhostility = 0.81 - 0.88,
responsiveness = 0.89 - 0.94, and involvement = 0.81 - 0.94.
6.5 Analytic Procedure
SPSS Version 26.0 (IBM, 2019) was used to compute descriptive statistics and prepare the
dataset for multigroup factor analyses testing. No missing data was present, and assumptions of
factor analyses were appropriately met. Exploratory factor analyses (EFA) and confirmatory
factor analyses (CFA) were conducted with Mplus version 8.0 (Muthén & Muthén, 2018) using a
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robust maximum-likelihood estimator (MLR). Data analyses were conducted in the following
two stages.
First, the factor structure of the EAS was examined in a normative sample (nondepressed;
n = 157) according to two previously suggested factor structures of the EAS. A 1-factor solution
that specified the six dimensions as reflective indicators of one latent EA factor, and a 2correlated-factor solution that specified the four adult dimensions as reflective indicators of one
latent factor, the two child dimensions as reflective indicators of a second latent factor, and the
latent factors to covary. Mplus was used to assess the reliability and validity of each factor
solution, including discriminant validity. Discriminant validity was calculated according to
Fornell and Larcker (1981)’s formula of requiring the square root of the average variance
explained (AVE) for each latent factor to exceed the inter-construct correlation between latent
factors. As a final test of the theoretically purported multidimensionality of the EAS, an EFA
was conducted to examine the eigenvalues. Model fit was assessed according to χ2 tests and
alternative fit indices (AFI); namely, comparative fit index (CFI) and root mean square error of
approximation (RMSEA) with 90% confidence intervals (C.I.). Following guidelines
recommended by Hu and Bentler (1999) and findings from simulation studies (Chen et al., 2008;
Yuan, 2005), adequate to excellent overall model fit was represented by CFI ≥ .90 to .95 and
RMSEA <.10 to .05.
Next, the selected factor solution was used to test a series of measurement invariance
models of the EAS between the same nondepressed sample (n =157) and a depressed (n =185)
group, in the order of least to most restrictive model. The statistical approach used to test the
multigroup invariance depended on the factor structure identified in the first stage. If a
multidimensional factor solution were selected, Marsh et al.’s 13-model taxonomy of exploratory

192

structural equation modelling (ESEM) measurement invariance would be employed (Marsh et
al., 2014; Marsh et al., 2009), as shown in Appendix 5.2, p. 410. However, because several
models within the 13-model ESEM taxonomy require relations among factors, if a
unidimensional solution were identified, then the traditional multigroup CFA approach to testing
measurement invariance would be employed (Widaman & Reise, 1997). Partial invariance
testing was conducted using Jung and Yoon (2017)’s two-step approach; (1) employing the ‘minmod’ technique in a full invariance model first to identify a reference variable, (2) conducting
Wald tests at the indicator level to locate the source of noninvariance using a critical value of α =
0.01 (adjusted by Bonferroni correction; α = 0.05/5). Full and partial invariance was determined
by χ2 difference tests (p > .05) between nested models. The ∆AFIs are provided as supporting
evidence, employing criteria of; CFI ≤ .01 and ∆RMSEA ≤ .015 and .03 (Chen, 2007; Cheung &
Rensvold, 2002). Lastly, latent mean EA was calculated by restricting the latent mean to zero in
the nondepressed group and allowing the mean EA of the depressed group to be freely estimated.
Table 11 presents and describes the parameters used across the invariance models.
This study was not preregistered. Institutional ethics requirements restrict the sharing of the
study data; however, the study analysis code is available in Appendix 5.2.

6.6 Results

6.6.1 Demographic Characteristics

Sample demographics did not significantly differ between groups, including mean age of
women at recruitment (M = 31.7 years, SD = 4.54 - 4.88) and infant age at time of mother-infant
observation (M = 7.4 – 7.6 months, SD = 1.95 – 2.6). Participant demographics are displayed in
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Table 9, according to group membership (nondepressed vs depressed) with accompanying
significance.
6.6.2 Factor Structure of the EAS
As displayed in Figure 4, the model fit indices and χ2 indicated superior model fit of the
two-correlated-factor (2-factor) model compared to the 1-factor model; Δχ2 (df)= 83.05 (1), p <
.001. The 2-factor and 1-factor models' computation in Mplus initially suggested a superior fit
for the 2-factor model (Figure 4). However, while criterion reliability and convergent validity
were evident for both factor solutions, the 2-factor model lacked discriminant validity, with an
inter-construct correlation (r = .93) that exceeded the average variance explained by the maternal
latent factor; r =.86 (Fornell & Larcker, 1981). Given that CFA can inflate the inter-construct
correlations (Marsh et al., 2014), we also conducted an EFA with 2-factor forced extraction
(Figure 4C) to allow for cross-loadings in Mplus. The 2-factor EFA, however, resulted in an outof-range parameter estimate (Heywood case) for child responsiveness (c1), likely due to the
specification of too many factors, rendering the factor solution invalid (Chen et al., 2001). An
EFA was conducted to test the likelihood that we were over-factoring, and this identified a single
prominent eigenvalue (4.87), further substantiating that a 1-factor solution better reflected our
data (see Appendix 5.2 for EFA output). To improve the fit of the selected 1-factor model for
invariance testing, M.I.s were consulted, and substantial misfit attributable to the child indicators
(c1 with c2; M.I. = 85.4 - 119.5) was identified. Indeed, high collinearity was discernible
between the child dimensions in both the nondepressed and depressed groups (Table 10).
Covarying the residuals of the child indicators improved model fit considerably; χ2 (8) = 13.11,
p = .108, CFI = .996, RMSEA = .064 [.00, .12].
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6.6.3 Multigroup Invariance of the EAS
The validated unidimensional model was used to test Widaman and Reise (1997)’s four
classic steps of invariance testing from least to most restrictive; configural (Model 1),
metric/weak (Model 2), scalar/strong (Model 3), and residual/strict (Model 4), see Table 11.
The validated 1-factor model with covaried c1 and c2 residuals was evaluated across both
groups (Error! Reference source not found.). The pattern of parameters was consistent across g
roups, demonstrating configural invariance (Model 1). Factor pattern coefficients were then
constrained to be equal across groups (Model 2), and a significant △χ2 test (p ≤ .01) indicated
that full metric invariance was not present. The M.I.s of Model 2 were examined in line with the
backward method of testing partial invariance (Jung & Yoon, 2017), using the adjusted criteria
of M.I. ≥ 6.635 (Yoon & Kim, 2014). The c1 indicator showed the largest M.I. (8.126); however,
releasing the constraint was insufficient to achieve partial invariance. The remaining M.I.s were
similar in magnitude and below the adjusted criteria; 4.48 – 4.85. ≤ 6.64, thus, item-by-item
Wald tests were performed to sequentially test each factor loading to determine significant
differences between groups (Jung & Yoon, 2017). The Wald test identified child responsiveness
(c1) and maternal nonintrusiveness (m3) as noninvariant factor loadings (i.e. slopes). Releasing
constraints to both c1 and m3 factor loadings achieved partial invariance, while the release of
maternal structuring (m2) instead of m3 did not.
In Model 3, intercepts were constrained to be the same across groups. Results indicated
scalar invariance, indicating no tendency of ratings being systematically higher or lower in one
group than the other. Establishing scalar invariance supports the comparison of latent means
(Steinmetz, 2013), allowing us to conclude that any mean differences are not due to differences
in scale properties when applying the scale to nondepressed and depressed groups that resemble
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our sample. The latent mean difference was calculated by fixing latent variance to 1 in the
nondepressed group, revealing a medium effect of latent mean EA being .78 SD lower in the
depressed group; Cohen’s d = .63, 95% C.I. [.41, .85] (Cohen, 1988).
In Model 4, we tested error variances (strict invariance) between groups. Results showed
differences in the maternal sensitivity indicator (M.I.= 10.85), suggesting full residual invariance
was not present. Releasing the constraint to maternal sensitivity’s residual variance resulted in a
Heywood case (-.004) in the nondepressed group. Thus, partial strict invariance was not
achievable. Muthén and Muthén (2012) suggest that if a negative residual variance is small, it is
unlikely due to poor model fit. There are many potential causes of Heywood cases (Brown &
Moore, 2012). While some researchers may fix the residual variance to zero or remove an item,
data-driven modifications to improve model fit are cautioned against (Muthén & Muthén, 2012).
Wald tests of each parameter constraint confirmed that the noninvariance resided in the maternal
sensitivity indicator (m1) only, Wald = 8.56, p = .003 (available in supplementary material,
Appendix 5.2). Inspection of standardized residual variance estimates for m1 between groups
showed a difference of less than 5%. Given the inadmissibility of a model with the m1 residual
variance constraint released, partial residual invariance could not be achieved. Nevertheless, in
light of the small magnitudes of both the Heywood case (-0.004) and the standardized residual
parameter difference (3.7%), combined with residual invariance not being a prerequisite to
testing structural pathways, the residual noninvariance was not a concern. Thus, we report
residual noninvariance resulting from a slightly larger error variance among the maternal
sensitivity ratings in the depressed group (by 3.7%).
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6.7 Discussion
This study investigated the factor structure and multigroup measurement invariance of the
EAS in an Australian pregnancy cohort comprised of women with and without a depression
diagnosis and their infants six months postpartum (N = 342). Results support a 1-factor solution
with covaried child indicator residuals and partial measurement invariance between depressed
and nondepressed mother-infant dyads.
The theoretical framework of the EAS emphasizes multidimensionality as a unique
attribute of the EA construct (Biringen & Robinson, 1991; Biringen et al., 2000; 2014),
differentiating it from the established construct; maternal sensitivity (Ainsworth et al., 1978).
However, our identification of a 1-factor solution contests the assertion that the EAS comprises
multiple adult and child distinctive qualities. Instead, our data best reflected a single factor
solution, coinciding with several prior studies that suggested a unidimensional structure to
underly their data (e.g. Olds et al., 2002; Rodrigo et al., 2016; Wiefel et al., 2005). While
Biringen and colleagues acknowledged the multicollinearity and unidimensionality identified by
their peers (Altenhofen et al., 2013; Garvin et al., 2012) in their review of EA research (Biringen
et al., 2014), they assert that a distinction between EAS dimensions is still beneficial, particularly
in clinical contexts. Indeed, the delineation between dimensions in clinical assessments may have
rhetorical benefits of informing interventions to target specific affective and behavioural
qualities in cases where an individual was rated emotionally unavailable on one dimension yet
emotionally available on another. For example, if a pattern of low structuring yet high
nonhostility was identified, clinicians could develop their interventions to increase an adult’s
proactive guidance and scaffolding during play rather than focus on reducing overt and covert
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hostility. Accordingly, differentiating between qualities may be warranted in contexts where
mismatches between dimensions, such as between the parent and child’s EA, are indicated.
Nonetheless, while these patterns of observations may occur, the EAS framework describes
mismatches as a characteristic of atypical populations, including children with disabilities and
adoptive, foster, or day-care contexts (Biringen et al., 2014). Instead, among research that has
provided the associations between maternal and child composites or factors, high collinearity is
indicated. For example, Bornstein and Putnick (2020) retained a 2-correlated-factor model in
their longitudinal study of dyadic relationship quality and reported correlations of .52, .66, and
.53 between mother and child factors assessed at ages four, 10, and 14 years, using a range of
observational instruments. In stark contrast, the correlation between mother and child factors
assessed during infancy (aged five months) using the EAS was 0.94. Accordingly, factor analytic
evidence supporting the uniqueness and utility of delineating EA according to multiple
dimensions remains absent. For consistency across EAS research and advancing our empirical
understanding of this observational measure, we recommend that researchers factor analyse their
EAS data and report the resulting factor structure within their manuscript.
As a result of high collinearity between the child dimensions, we had to covary the child
dimension residuals to achieve an adequate model fit. The high collinearity between the child
dimensions in both the nondepressed and depressed groups (0.96 and 0.92, respectively) raises
questions regarding the distinctiveness and reliability of having two separate child dimensions.
Closer examination of the subscale items that comprise each child dimension reveals high item
likeness. For example, the child responsiveness dimension contains an item that evaluates the
child’s ‘physical positioning’ to the adult, and the child involvement dimension comprises an
item to evaluate the child’s ‘body positioning’ to the adult (Biringen, 2008). We were unable to
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identify content-oriented validity evidence in the form of a literature review or expert consensus
that informed the EAS’ item development. Indeed, Lotzin et al.’s (2015) systematic review
evaluated the content validity of reviewed measures according to three sublevels; theoretical
basis, literature review, and expert consensus (AERA et al., 1999), and found that only theorybased evidence of validity had been published, such as that provided by Biringen et al.’s (2014)
review. If the rationale for separating the child dimensions in the EAS is to capture distinct
characteristics of child EA, further development of the items and coding instructions for the two
child scales may be warranted.
This study provides new empirical evidence to support the interpretation of a single
composite or latent score to describe EA. While researchers have typically cited conceptual
rationales from the EAS literature when employing a composite, the current paper can now be an
empirical source. Following further psychometric evaluations of the EAS, if a unidimensional
factor solution is replicated and widely supported, a change in terminology to describe EA within
research may be warranted. For researchers who identify multicollinearity or unidimensionality
in their data, rather than interpreting and reporting EAS scores to reflect independent qualities
belonging to a specific dimension or dyad member, dyadic terminology such as ‘dyadic EA’ may
be more appropriate.
Regarding measurement invariance testing, researchers generally agree that configural,
metric and scalar invariance are sufficient evidence of measurement invariance, and testing strict
invariance is unnecessary (Milfont & Fischer, 2010; Wang & Wang, 2019). Nonetheless, our
study being the first to report on the measurement invariance of the EAS, for comprehensiveness,
we tested for strict invariance (residual/error invariance) and identified noninvariance of
maternal sensitivity’s residual; however, minor and not a concern. Findings supported full
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configural and scalar but only partial metric invariance of the EAS between our depressed and
nondepressed groups. In our data, the metric noninvariance resided in the maternal
nonintrusiveness and child responsiveness dimensions signifying that the factor loadings for
these dimensions differed in magnitude between groups. Results revealed that these dimensions
shared less variance with latent EA in the depressed group than the nondepressed; differences of
11.5% and 5.7%, respectively.

Fortunately, metric noninvariance has been shown to have

negligible effects on mean comparisons (Steinmetz, 2013). Instead, scalar invariance is
considered more pertinent than metric invariance, with scalar noninvariance associated with
severe misconstrues of true mean differences (Putnick & Bornstein, 2016). Nonetheless, the
noninvariance identified suggests possible instability of maternal intrusiveness and child
responsiveness EA ratings across depressed and nondepressed groups.
The depression literature is also characterized by variability in behavioural observations.
Reports of maternal intrusiveness and child responsiveness have tended to contrast between two
extremes, women with depression described as withdrawn or intrusive in their interactions (Cohn
et al., 1990; Hart et al., 2003; Tronick & Reck, 2009) and their offspring described as withdrawn
or overresponsive, e.g. insecure-avoidant versus anxious-ambivalent (Ainsworth, 1979;
McElwain et al., 2003; Mills-Koonce et al., 2008). The variability may be related to the
heterogeneity of depression (Putnam et al., 2017), whereby different combinations of symptoms
and severity may result in either more or less intrusive versus passive behaviour. For example, a
more anhedonic presentation of depression may present with a withdrawn or passive interactive
style, while depression mixed with anxious features, preoccupation, or irritability, may transpire
to a more intrusive interactive style (Field, 1992; Lyons‐Ruth et al., 1993). The reciprocal nature
of dyadic interaction may also influence the interaction style, such that an under-responsive child
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may be more likely to elicit a less than optimal interaction style from the adult, such as eliciting
adult intrusiveness in an attempt to engage the child or mirroring of passivity, resulting in both
members of the dyad being withdrawn. These contrasting ‘approach versus avoidance’
interaction styles may explain the greater proportions of unexplained variance in maternal
nonintrusiveness and child responsiveness scores in our depressed group.
Accordingly, these findings have implications for interpreting EA literature comprising
samples similar to our own. Hakanen et al. (2019) recently examined whether pre and postnatal
depressive and anxiety symptoms predicted EA at eight months postpartum and found only
prenatal anxiety symptoms predicted maternal nonintrusiveness.

Given that maternal

nonintrusiveness may operate differently between depressed and nondepressed dyads, this may
have implications for Hakanen et al.’s nonsignificant depression findings. These implications
also extend to interpretations of child responsiveness in the context of maternal depression, such
as previous reports of lower child responsiveness among offspring of women with postnatal
depression and anxiety disorders by Reck et al. (2016). In light of the metric noninvariance
identified, a more valid interpretation of EA between depressed and nondepressed samples may
be derived using an overall latent mean score rather than individual dimension scores.
A methodological strength of our study is that group membership was established using a
structured diagnostic interview, not a self-report of symptoms. Additionally, our data analytic
approach was comprehensive and involved multiple stages of factor analysis in MPlus. In line
with Jung and Yoon (2017), when full metric invariance was not demonstrated, we tested partial
metric invariance to determine the extent of the noninvariance and whether it was acceptable to
progress the invariance testing (Yoon & Kim, 2014). Given that the variability was limited to
fewer than half the dimensions (Jung & Yoon, 2017), we could justify proceeding to test the
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scalar invariance, and as a result, made valid comparisons of latent mean EA. Adopting this
comprehensive and systematic approach allowed us to identify the source of variability and
provide a more specific description of the psychometric properties of the EAS when applied to
depressed versus nondepressed dyads.
While we encourage researchers and clinicians to draw on our novel findings to inform
their interpretation of the EAS, we must iterate that these results are specific to our dataset. Our
data reflects a mostly Anglophone (87%) Australian cohort, limiting the broader cultural
applicability of results, and our factor analyses were conducted at the dimensional rather than
subscale-item level due to the restricted sample size. The current edition of the EAS is comprised
of seven items per dimension (42 indicators), and based on the 10 to 20 participants per item rule
(Pett et al., 2003), this would require a sample of 420 – 840 dyads. For researchers with access to
datasets of this size, factor analysis of the EAS at the subscale item level is recommended.
Additionally, while the EAS has been reported in samples from over 25 countries (Biringen et
al., 2014), to establish the psychometric stability of the instrument between cultures,
measurement invariance testing is required. Accordingly, further invariance testing of the EAS
between diverse groups is encouraged to support valid interpretations of EA among diverse
cultures.
Despite these caveats, our results still provide a relevant and valuable contribution to the
empirical literature concerning mother-infant assessment. While our factor analyses were at the
dimension, not subscale item level, the first three editions of the EAS comprised single item
dimensions (descriptions available in supplementary material, Appendix 5.2), not 42 indicators,
highlighting the relevance of the current findings to the broad EA literature. The implications of
repeated reports of high collinearity between dimensions (e.g. Bornstein & Putnick, 2020;
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Garvin et al., 2012; Bohr et al., 2018; Trupe et al., 2018) can serve as an impetus for factor
analysis at the subscale-item level to inform possible scale revision. The EA framework includes
a central tenet that an adult is ‘unable to look good without the child’, except for among some
atypical contexts, children with special needs or caregivers who experienced a period of
separation from the child; for example, adoption, foster care contexts (Biringen, 2008; Biringen
et al., 2010). Similarly, the metric noninvariance identified by our study could inform additional
EA guidelines for interpreting EAS scores across depressed and nondepressed dyads. For
example, cautioning users that group mean differences in maternal nonintrusiveness and child
responsiveness scores may not represent ‘true’ differences and that perhaps an overall composite
score of EA should be interpreted instead of dimension scores.

6.8 Conclusions

The current study provides new psychometric evidence of a unidimensional factor structure
and partial multigroup measurement invariance of the EAS. Study findings challenge the EA
framework’s theorized multidimensionality and psychometric equivalence of the EAS between
depressed and nondepressed groups of mother-infant dyads. The unidimensional structure
supports the use of a single EA composite or latent factor, and full scalar invariance supports
mean comparisons of latent EA scores between depressed and nondepressed dyads. This paper
may serve as a valuable resource for researchers and clinicians in the perinatal and infant mental
health field, particularly those involved in the observational assessment of mother-infant
relationship quality.
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6.9 Tables & Figures
Table 9. Frequencies and scaled means of sociodemographic characteristics and emotional availability
by Group, with accompanying significance (N = 347).
Nondepressed

Depressed

(n = 157)

(n = 185)

a

a

pvalueb

n (% )

n (% )

Infant male

79 (52.0)

103 (58.5)

0.23

Nulliparous

121 (78.6)

129 (70.1)

0.08

Completed year 12

132 (89.2)

150 (86.7)

0.5

Tertiary educated

104 (70.3)

104 (60.1)

0.06

Full-time

95 (64.2)

87 (50.6)

0.01

Part-time or casual

34 (23.0)

53 (30.8)

0.12

Unemployed

19 (12.8)

32 (18.6)

0.16

141 (95.9)

161 (95.3)

0.78

3 (2.0)

67 (36.8)

< .001

129 (87.2)

151 (87.3)

0.980

0

2 (1.2)

0.180

16 (10.8)

13 (7.5)

0.300

Middle Eastern

2 (1.4)

5 (2.9)

0.360

People of the Americas

1 (0.7)

2 (1.2)

0.650

Education

Employment status

In a relationship
Antidepressant use in pregnancy
Ethnicity
Australian/European
Aboriginal & Torres Strait Islander
Asian

204

Table 9. cont.
Nondepressed

Depressed

(n = 157)

(n = 185)

M (SD)

M (SD)

Maternal age (at recruitment)

31.72 (4.54)

31.69 (4.88)

0.76

Infant gestation at birth

39.50 (1.48)

39.33 (1.53)

0.27

7.6 (2.6)

7.4 (1.95)

0.4

Maternal Sensitivity (m1)

23.62 (4.36)

20.51 (4.71)

< .001

Maternal Structuring (m2)

23.6 (3.73)

21.34 (4.34)

< .001

Maternal Nonintrusiveness (m3)

22.32 (5.19)

20.11 (4.85)

< .001

Maternal Nonhostility (m4)

26.31 (2.83)

24.63 (3.27)

< .001

Child Responsiveness (c1)

23.28 (4.83)

20.65 (4.57)

< .001

Child Involvement (c2)

23.08 (4.64)

20.37 (4.63)

< .001

Infant age (at time of EAS)

p-valuec

Item contentd (label)

a

Valid percentages shown.
Chi-square tests; cF-tests unadjusted zero-order.
d
Items listed are the composite of a set of items. Copyright prevents the sharing of items at the subscale level (items forming
the composites).
b
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Table 10. Bivariate correlations between each emotional availability dimension in the nondepressed (n = 157) and
depressed (n = 185) groupsa.
1

2

3

4

5

6

1. Maternal Sensitivity

˗

.78***

.64***

.71***

.90***

.89***

2. Maternal Structuring

.75***

˗

.57***

.63***

.80***

.80***

3. Maternal Nonintrusiveness

.70***

.59***

˗

.52***

.66***

.66***

4. Maternal Nonhostility

.72***

.60***

.56***

˗

.73***

.73***

5. Child Responsiveness

.93***

.79***

.74***

.75***

˗

.92***

6. Child Involvement

.92***

.77***

.72***

.74***

.96***

˗

a

Correlations for the nondepressed group are below the diagonal and correlations for the depressed group are above the diagonal.
***p < .001
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Table 11. Invariance testing of observed emotional availability ratings of nondepressed (n = 157) vs depressed (n = 185) mother-infant dyads (Total N = 342).
Model of Invariance

Parameters constrained to be

χ2** (df)

CFI

RMSEA (90% C.I.)

SRMR

invariant

Model

Δχ2 (Δdf)

ΔCFI

ΔRMSEA

ΔSRMR

Decision

Comparison

M1: Configural

No constraints

45.39 (16)

0.988

.104 (.069 - .140)**

0.021

-

-

-

-

-

-

M2: Metric (Weak)

Factor loadings (FL) [1]

66.38 (21)

0.982

.112 (.083 - .143)**

0.123

M2 vs M1

20.99 (5)**

-0.006

0.008

0.102

Reject

M2p: Partial Metric

M2 with m3, c1 FLs freed

49.42 (18)

0.987

.101 (.068 - .135)**

0.076

M2p vs M1

4.04 (2)

-0.001

-0.003

0.055

Accept

M3: Scalar (Strong)

FL, intercepts [1, 2p]

51.14 (23)

0.989

.085 (.053 - .116)*

0.077

M3 vs M2p

1.71 (5)

0.002

-0.016

0.001

Accept

M4: Residual (Strict)

FL, intercepts, residual

54.94 (28)

0.989

.075 (.045 - .104)

0.103

M4 vs M3

3.80 (5)

0

-0.01

0.026

Accept

variances [1, 2p, 3]
Note. Indicators; m1 = maternal sensitivity, m2 = maternal structuring, m3 = maternal nonintrusiveness, m4 = maternal nonhostility; c1 = child responsiveness; c2 = child involvement.
CFI = Comparative Fit Index; RMSEA = Root Mean Square Error of Approximation; C.I. = Confidence Intervals; SRMR = Square Root Mean Residual
Bracketed values '[ ]' represent nesting relations in which the estimated parameters of the less general model are a subset of the parameters estimated in the more general model under which it is nested.
All models are nested under Model 1 (with no invariance constraints), whereas Model 4 is nested under all other models.
M1 to M4 equate to Model 1, 2, 5, and 7, in Marsh's ESEM taxonomy
*p ≤ .05; **p ≤ .01
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Figure 4. Model diagrams with standardised estimates for (A) 1-factor model produced by CFA and EFA, (B) 2-factor model
produced by CFA, and (C) 2-factor-forced-extraction model produced by EFA, using Mplus
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Figure 5. Configural model diagram with standardised estimates for 1-factor model produced by CFA with c1 and c2 residuals
covaried; (A) nondepressed (n =157), and (B) depressed (n =185) groups
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Chapter 7: Study Four
This chapter consists of a manuscript under peer-review in Infant Mental Health with permission
obtained from the journal and co-authors for reproduction in this dissertation.
The bibliographic details of the manuscript:
Aran, P., Lewis, A. J., Watson, S. J., & Galbally, M. (2021). Assessing the Parent-Infant
Relationship: A Global Survey of Clinician Attitudes and Practice. Infant Mental Health.
Under Review.
Details of the manuscript submission to Infant Mental Health journal on 4 October 2021 are
included in Appendix 1.4.
Contribution of each author to the manuscript involved:
P.Aran (first author)
▪

Formulation of research questions with the collaboration of supervisors

▪

Developed study design with the collaboration of supervisors

▪

Developed survey items and designed the survey on Qualtrics

▪

Ethics application

▪

Participant recruitment inc. pilot phase

▪

Analysed data

▪

Drafted the manuscript

▪

Prepared final version of the manuscript following feedback from co-authors

Professor A.J. Lewis:
▪

Collaborated in the study design and formulation of the research questions

▪

Reviewed the survey instrument and suggested edits

▪

Reviewed the manuscript and suggested edits
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7.1 Preface

Thus far, the current dissertation has confirmed reduced mother-infant EA among dyads
with perinatal mental disorders, prevalent disorders such as MDD and GAD (Study One), and
less prevalent; however, a severe disorder, BD (Study Two). By examining mental disorders
according to lifetime and perinatal characteristics, differences in EA were uncovered. The
dissertation evaluated the factor structure and measurement invariance of the EAS (Study Three)
to verify that comparisons of EA according to disorder status in this manner reflect ‘true’
differences in EA.

The psychometric findings extended and redefined existing knowledge

regarding the application and interpretation of the EAS, highlighting a tendency among
researchers, including ourselves, to apply widely employed measures without a thorough
evaluation of their psychometric properties.
Considering how these findings are situated in the broader PIMH discipline sparked
questions regarding the proper use of parent-infant relationship assessment in clinical practice.
PIMH literature and practice guidelines suggested the gaps in empirical evidence for parentinfant relationship assessment in research settings extended to clinical practice. A dearth of
clinical validation studies and information regarding PIMH clinicians’ assessment practices
characterised the literature. Research reporting on PIMH clinicians practices and preferences has
focused on mental health screening, such as attitudes towards screening women during
pregnancy (Arefadib et al., 2021; Austin & Lumley, 2003), except for Galbally et al.’s (2006)
study exploring mother-infant psychotherapy practices among an Australian sample of PIMH
clinicians (Galbally et al., 2006).
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Practice-oriented research involving PIMH clinicians can gather updated knowledge of
parent-infant relationship assessment in clinical practice and disseminate these insights to PIMH
researchers, clinicians, and the community. Building on Galbally et al.’s 2006 Australian survey
of PIMH clinician attitudes, practices, and training experiences regarding mother-infant
psychotherapy specifically, Study Four will explore PIMH clinicians’ practices and preferences
towards the clinical assessment of parent-infant relationship quality.
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Study Four.
Assessing the Parent-Infant Relationship: A Global Survey of Clinician Attitudes and
Practice.
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7.2 Abstract
Objective: To explore the practices and preferences of perinatal and infant mental health (PIMH)
clinicians towards the clinical assessment of the parent-infant relationship in mental health settings.
Methods: A cross-sectional, multilingual, 36-item survey was distributed globally from December
2019 to June 2020. Data from 321 qualified health professionals (Medicine, Nursing, Psychology,
Social Work, Occupational Therapy, Speech Pathology) from 16 countries were examined.
Results: Respondents endorsed the clinical importance of assessing parent-infant relationship
quality across outpatient and inpatient settings. A dyadic focus to assessment was more popular as a
personal preference (52.6%) than as a service preference (31.7%), PD = 20.9% [95% CI: 12.6,
28.8], χ2 (1, N = 268) = 24.0, p < .0001. Most respondents endorsed partner involvement in PIMH
care; however, a minority belonged to a service that provided partner-infant assessments (N = 144,
49.2%).
Conclusions: The positive attitudes suggest overall support among clinicians for the assessment of
parent-infant relationship quality as a routine practice within PIMH service delivery. Survey
findings also suggest efforts should be made to include greater partner involvement and a family
focus.
Keywords: perinatal; infant mental health; parent-infant relationship quality; mother-infant; fatherinfant.
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7.3 Introduction
Infants have limited capacity to self-regulate, and early parental interactions guide infants to
develop these capacities, facilitating their social and emotional development (Evertz et al., 2020;
Mares et al., 2011; Zeanah, 2018). Problems in parent-infant interaction have been identified as a
possible risk factor for disturbances to healthy social and emotional development, including some
studies suggesting an association with poorer executive functioning (Fearon et al., 2010; Groh et al.,
2012; Lucassen et al., 2015; Ramchandani et al., 2013; Sethna et al., 2017; Theule et al., 2016;
Wylock et al., 2021). In contrast, a healthy parent-infant relationship has been shown to buffer
infants against external risk, including the risks posed by parental psychopathology (Howard &
Khalifeh, 2020; Lundy, 2002; Maughan et al., 2007; Sethna et al., 2015). Numerous studies have
demonstrated associations between maternal mental disorders and a greater risk of mother-infant
interaction difficulties (Anke et al., 2020; Aran, Lewis, Watson, Nguyen, et al., 2021; Hipwell et al.,
2000; Snellen et al., 1999; Wan & Green, 2009). Accordingly, the mother-infant relationship is
regarded as an integral component of perinatal and infant mental health (PIMH) assessment,
regardless of whether the focus is primarily a parental or an infant mental health assessment, and is
widely considered to be an important target of intervention in these services (Galbally et al., 2013;
Galbally et al., 2020).
PIMH services include a range of inpatient, community, consultation-liaison and day
program settings, delivered in a range of settings, including maternity and child health services and
through adult and child and adolescent mental health services. These services frequently collaborate
with non-mental health services that aim to support parenting, parent-infant relationships and infant
care, such as early parenting centres and child health centres (see Brockington et al. (2017) for a
more detailed account of PIMH care). In many countries, inpatient mental health mother-baby units
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(MBU) have become preferred to adult inpatient mental health wards for treating maternal acute
mental disorders where community treatment is not possible (Austin et al., 2021; Connellan et al.,
2020; Galbally et al., 2019). These MBUs offer mothers joint admission with their infants while
undergoing mental health treatment, preventing early separations that can otherwise disrupt the
developing mother-infant relationship.

Despite this, a recent systematic review of MBU

evaluations showed that mother-infant relationship quality was omitted as an outcome in over 25%
of the studies (Gillham & Wittkowski, 2015). The literature also indicates variation in the
methodology used to assess parent-infant relationship quality (Blower et al., 2019; Bohr et al.,
2018; Gridley et al., 2019; Lotzin et al., 2015; Mesman & Emmen, 2013; Wittkowski et al., 2020).
Key reviews highlight the different preferred assessment methods, including researchers who
recommend brief parent self-rating scales (Wittkowski et al., 2020), while others advocate for
formal observational measures (Lotzin et al., 2015). Positively, a growing number of psychometric
evaluations, reviews, and commentaries have been published that aid PIMH researchers in their
selection, application and interpretation, of psychological assessment measures (Aran, Lewis,
Watson, MacMillan, et al., 2021; Forslund et al., 2021; Fraley & Spieker, 2003; Galbally, Stein, et
al., 2020; Granqvist et al., 2017; Murphy et al., 1997; Sroufe, 2003) and interventions (BakermansKranenburg et al., 2012; Bakermans-Kranenburg et al., 2003; Ramsauer, Lotzin, Mühlhan, et al.,
2014; Risholm Mothander et al., 2018; Salomonsson, 2014; Salomonsson et al., 2015; Tsivos et al.,
2015). However, less is known about the preferences of clinicians working in such settings to assess
parent-infant relationship quality.
Research exploring the attitudes of PIMH clinicians towards clinical assessment has tended
to be restricted to mental health assessment rather than the parent-infant relationship and primarily
involve the attitudes of nurses, particularly midwives (Arefadib et al., 2021; Coates & Foureur,
2019; Duncan & Murray, 2012; Mellor et al., 2019; Noonan et al., 2019; Noonan et al., 2018;
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Schmied et al., 2020). Across the service industry, additional qualified health professionals conduct
clinical assessments of women, infants, and the dyad, particularly clinical psychologists and
perinatal and infant psychiatrists. Survey research exploring the preferences of these qualified
health professionals are less common. One exception was an Australian survey of PIMH clinicians
examining clinician practices and preferences towards mother-infant psychotherapy (Galbally et al.,
2006). Galbally and colleagues’ (2006) surveyed clinicians belonging to relevant professional
disciplines working in PIMH, including psychiatry, psychology, social work, general practice,
psychiatric and maternal child and health nurses. Results indicated that at that time, various
interventions derived from a psychodynamic approach to mother-infant psychotherapy were most
frequently used among the sample, and there was unanimous support for further training in motherinfant assessment and psychotherapy.
Adequate training in specific clinical protocols is necessary to ensure accurate
implementation (Coates & Foureur, 2019). Galbally et al.’s (2006) survey found that less than 5%
had specific training in mother-infant psychotherapy despite working directly with dyads. Instead,
most had been trained in family therapy or psychodynamic training and applied these skills within
the PIMH setting. In recent decades, there has been a considerable increase in the various
assessments and interventions specific to dyadic relationship quality developed (Devouche et al.,
2019; Gridley et al., 2019; Lotzin et al., 2015; Mountain et al., 2017; Salomonsson, 2014). Given
the growth, specific training in dyadic assessment may have also become more widely available and
accessed by perinatal clinicians. Nonetheless, to ensure this, an updated survey of the preferences
and training experiences of PIMH clinicians towards parent-infant relationship assessment is
worthwhile.
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While the PIMH literature has predominantly focused on the mother-infant dyad when
assessing the parent-child relationship, research regarding paternal mental health and father-infant
(or partner-infant) relationship quality has increased in prominence (Amodia-Bidakowska et al.,
2020; Olhaberry et al., 2017; Rossen et al., 2018; Sethna et al., 2017; Sweeney & MacBeth, 2016).
Akin to maternal sensitivity, researchers have shown the positive effects of paternal sensitivity on
child development, including forming a secure infant attachment (Barker et al., 2017). Research
regarding PIMH service delivery suggests a limited but growing focus on partners (Connellan et al.,
2017; Schoppe‐Sullivan & Fagan, 2020), detailing ongoing efforts to increase the involvement and
engagement of partners in service delivery (Lee et al., 2018; Panter-Brick et al., 2014; Pfitzner et
al., 2017). Galbally et al. (2006) ’s survey found almost unanimous support for the father’s
involvement.
We conducted a global study of clinician preferences regarding assessing mother-infant and
partner-infant relationship quality. Building on Galbally et al.’s 2006 Australian survey of PIMH
clinician attitudes, practices, and training experiences regarding mother-infant psychotherapy
specifically, the current study will explore perinatal clinician practices and preferences in the
clinical assessment of parent-infant relationship quality. All relevant qualified health professionals
within PIMH service delivery were surveyed. The focus was extended from mother-infant to
include partners, and sampling was extended from national to global. Specifically, we developed a
purpose-designed, multilingual, cross-sectional survey to assess PIMH clinicians’ attitudes,
practices, and training experience in parent-child assessment. Given the exploratory nature of the
current study, rather than hypotheses, we were guided by the following research questions:
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(RQ1). Do PIMH clinicians report attitudes that endorse the formal assessment of parentinfant relationship quality?
(RQ2). Do PIMH clinicians report assessment practices that align with their service’s
preferred assessment practices?

7.4 Materials & Methods
Participants
Eligibility criteria for participation were qualified health professionals at least 18 years of
age, with current or recent (within the last five years) experience delivering services to women or
infants during pregnancy, infancy or early childhood (0 - 3 years of age). After screening for
missing data, duplicates, inaccuracies, and participant ineligibility, the final sample comprised 321
participants from 16 countries from a total of 439 responses. Participants comprised qualified health
professionals from the disciplines of medicine (including psychiatry, obstetrics, gynaecology),
psychology (clinical, general, health, counselling), nursing (including midwifery, maternal and
child health nurses), social work, occupational therapy, and speech pathology. Participants reported
working in inpatient, outpatient, private and public, services, including mother-baby units, infant
mental health, obstetric liaison and related areas.
Procedures
Responses were collected from December 2019 to June 2020 using a self-administered
anonymous survey that took approximately 25 minutes to complete. Personalized invitations were
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sent via e-mail and LinkedIn to prospective participants containing information about the study and
an electronic link to the survey. The contact details of the participant pool were obtained through
national and international public list servers for hospitals, clinics, and PIMH associations, including
the International Marcé Society, Australian Association for Infant Mental Health (both Australian
and UK divisions), Australian Clinical Psychology Association, and Centre of Perinatal Excellence.
One month after initial invitations, a follow-up e-mail was sent.
Ethical considerations
Consent information was conveyed in the survey cover letter, and passive informed consent
was obtained via survey completion. Participants were informed that their participation was
voluntary, that the information they provided was confidential and unidentifiable, and that they
could terminate their participation in the study at any time and for any reason without any prejudice.
Each response was automatically assigned a unique, computer-generated identifier to ensure
participant anonymity. Responses were managed and analyzed by the paper’s first author, and data
was stored securely with password encryption accessible only by the authors of this paper. All
procedures were approved by the Murdoch University Human Research Ethics Committee
(2018/132).
Instrument
A cross-sectional self-report survey was developed and disseminated online using Qualtrics
(2020). Item content was informed by parent-infant assessment literature and reviewed by a survey
development expert. A pilot phase was then completed with a total of 11 participants with research
or clinical experience in the PIMH field, specifically, the qualified health professionals belonging to
the psychiatry, clinical psychology, and midwifery disciplines. Definitions were provided for key
and complex terms. The survey comprised 36 items designed to assess respondents’ demographic
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and professional characteristics, including training (18 items) and practices and attitudes towards
parent-infant assessment and treatment (18 items). Items assessing attitudes used a range of 4-point
Likert scales, e.g. (1=strongly disagree, 2=somewhat disagree, 3=somewhat agree, 4=strongly
agree), with several items reverse coded. The survey items were translated from English to nine
additional languages and back-translated to check accuracy. Participants could select whether to
complete the survey in English, Arabic, Chinese (simplified), Dutch, French, German, Hindi,
Italian, Japanese, or Tamil.
7.5 Statistical analyses
Data analyses were conducted using SPSS version 26 (IBM, 2019). Before analysis,
continuous variables were examined for normality, and the appropriate non-parametric test was
used for skewed items. The attitude data was highly negatively skewed; thus, the 4-point Likert
scale response options were combined into binary outcomes that denote agreement versus
disagreement (i.e. 3=somewhat agree and 4=strongly agree responses combined to denote
‘agreement’. Research questions were each examined by group comparisons of proportions with N1 chi-squared tests (χ2) to determine if percentage differences (PD) between each proportion
significantly differed at an alpha threshold of .05 (Campbell, 2007; Richardson, 2011). An asterisk
denotes significant differences between proportions in figures, and in-text, the PD and 95%
confidence intervals (C.I.) are presented (Altman et al., 2013).
7.6 Results
7.6.1 Sample characteristics
Sample characteristics are presented according to respondents’ primary discipline (Table
12) and service risk level (Table 13). Gender representation was consistent with national
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representation in the broader health care sector (79.2% female; Australian Bureau of Statistics,
2020), with 79.2% of respondents identifying as female. Most respondents were aged between 36 –
55 years (N = 185, 64.9%) and belonged to Psychology (N = 133, 41.4%), specialising in either
Clinical (66.1%), General (26%), or Counselling (7.9%) Psychology. Most respondents within
Medicine (N = 75, 23.4%) specialised in Psychiatry (73.3%), and most within Nursing (N = 73,
22.2%) specialised as Mental Health Nurses (35.6%) or Midwives (30.1%). The remaining health
professionals comprised of; Social Work (N = 35, 10.9%), Occupational Therapists (N = 3, 0.9%),
and Speech Pathologists (N = 2, 0.6%). The sample was characterized by high academic
qualifications (36.6% Masters, 23.6% Doctorate) and professional seniority (57.3% senior clinician
or head of the service), with most respondents reporting considerable experience working in the
PIMH sector (46.7% over 10 years, 27.4% with 6 – 10 years), including formal training specific to
assessment (N = 44, 15.4%), treatment (N = 19, 6.6%), or both assessment and treatment (N = 172,
60.1%) of parent-infant relationship quality. As displayed in Table 12, most respondents reported
Australia (43.2%) as their country of origin, followed by the United Kingdom of Great Britain and
Northern Ireland (17.2%), Germany (12.6%), and the United States of America (10.9%). The
remaining 16% of respondents comprised 11 different countries. As displayed in Table 13, the
service characteristics comprising the sample were mostly outpatient (N = 235, 76.1%), public (N =
207, 67.0%) services, within a medium risk tier (N = 175, 57.0%), that includes both parents and
infants within their model of care (64.3%).
RQ1: Do clinicians report attitudes that endorse the formal assessment of parent-infant
relationship quality?
As displayed in Figure 7, there was a unanimous agreement that parental mental disorders
were a risk factor for disturbances to the parent-infant relationship and that services should provide
staff training in parent-infant assessment. Most respondents reported that parent-infant relationship
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quality should be routinely assessed across inpatient and outpatient services (>90%), both motherinfant and partner-infant. When asked about the timing of assessment, most respondents reported
that assessment should begin by asking the expecting parents about their perceived connection or
bond to their infant during the antenatal period (92.2%), rather than wait till the postnatal or early
childhood periods. Most agreed that a formal observation measure would provide the most unbiased
assessment of postpartum parent-infant interaction quality (>85%). The percentages of respondents
who reported satisfaction versus dissatisfaction with the assessment framework of their services did
not differ, with 56.9% reporting satisfaction with the mother-infant assessment framework and
48.7% reporting satisfaction with the partner-infant assessment framework. High regard for clinical
practices targeting the parent-infant relationship practices was also suggested by the high proportion
of respondents who had independently sought training in the area, 79.4%, external to their service.
Additionally, despite the high existing training experience (82.2%), responses indicated an almost
unanimous (93.3%) expression of interest for further formal training in assessment and
interventions targeting parent-infant relationship quality.
RQ2: Do clinicians report assessment practices that align with their service’s preferred
assessment practices?
Clinical interviews were the most common assessment method preferred by clinicians
(88.3%) and services (89.5%), followed by self-report measures endorsed by 47.9% of clinicians
and 44.4% of services, both of which did not differ between clinicians and services in popularity.
Formal observation measures were the least popular among services (32.5%); however, they were
significantly more popular as a personal preference of clinicians’ (53.6%), PD = 21.1% [95% CI:
12.7, 29.1], χ2 (1, N = 265) = 22.3, p < .0001. Clinicians and services also differed in their preferred
assessment focus. As displayed in Figure 6, responses indicated that an adult mental health focus
(53.3%) was most prevalent among services, more so than for clinicians (30.1%), PD = 23.2%
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[95% CI: 15.0, 31.0], χ2 (1, N = 276) = 30.2, p < .0001. For clinicians, a parent-infant relationship
focus (51.5%) was most popular, to a greater degree than for their services (31.5%), PD = 20%
[95% CI: 11.8, 27.8], χ2 (1, N = 276) = 22.4, p < .0001. Additionally, as seen in Figure 8, among
respondents who belonged to services that were primarily funded to manage parents, while an
individual preference for an adult mental health focus was most popular (54.1%), a preference for a
dyadic focus was not statistically different (40.5%), PD = 13.6%, p > .05.
A dyadic and family perspective was more popular among clinicians than their services.
Most respondents endorsed assessments of parent-infant relationship quality within PIMH services
(see Figure 7), yet, more than half indicated that partner-infant relationship assessments were not
provided by their services (51.8%). In line with this, a family focus to assessment was twice as
much popular as an individual preference (14%) than as a service preference (7%), PD = 6.8%
[95% CI: 2.2, 11.5], χ2 (1, N = 321) = 8.2, p = .004. Dyadic and family perspectives being
preferred by clinicians more than their services was further evidenced in the qualitative data
collected. When prompted for any final remarks to help improve PIMH service delivery in general,
the theme of greater father and family involvement in service delivery was prominent (Table 14).
More specifically, written responses included, “More of a focus on Dad’s mental health, and Dad’s
relationship with baby”, and “Change the narrative from mothers to that of families. By focusing
purely on the mother-infant dyad, we miss out on so much that is important”. Due to space
limitations, the qualitative responses of service directors (N = 24, 47.1%) are presented in Table 14,
according to discipline.
7.7 Discussion
The current study explored the preferences of PIMH clinicians towards the clinical
assessment of parent-infant relationship quality among mental health populations. Overall,
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clinicians agreed that parental mental disorders were a risk factor for reduced parent-infant
relationship quality and endorsed parent-infant relationship assessment as a routine part of PIMH
service delivery across outpatient and inpatient services. These trends were consistent across
individual clinician characteristics and service demographics, including discipline, seniority,
country of origin, service risk level and clientele. Responses indicated that preferences differed
between clinicians and their services.
Most clinicians reported a preference for multiple assessment methods, primarily clinician
interviews (89.5%), followed by formal observation measures (53.6%), then self-report measures
(47.9%). While preferences towards self-report and clinical interviews did not differ between
clinicians and their services, observational measures were less popular as a service preference
(32.5%). Clinicians also differed to services in their preferred focus of assessments (Figure 6), with
an adult mental health focus most popular among services, yet a dyadic assessment focus endorsed
most often by clinicians as an individual preference. Similarly, while clinicians highly endorsed
partner-infant relationship assessments, less than half the services reportedly provide partner-infant
assessments. While the disparity may result from the different characteristics of services under the
umbrella of PIMH, the differences were identified regardless of service characteristics.
Psychosocial risk factors may exacerbate mental health and maintain a negative cycle for
parent and child. A dyadic or family perspective to assessment can uncover ancillary psychosocial
factors contributing to caregiver mental ill health, including relationship difficulties. A fundamental
attachment principle is the indispensable benefits of a network of attachment relationships
(Alvergne & Hrdy, 2011; van IJzendoorn & Bakermans-Kranenburg, 2021), particularly when a
primary caregiver may not have the capacity to be emotionally available to their offspring at that
time, as seen in contexts characterized by child protection and custody issues (Forslund et al.,
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2021). Adequate support from a wider network of relationships can provide the infant with more
available and responsive caregiving opportunities, supporting their development (Dagan &
Sagi‐Schwartz, 2018; Zeanah, 2018). Accordingly, given the positive clinician attitudes expressed
towards dyadic and family frameworks, service directors may consider expanding their service
delivery to include greater partner and family involvement.
The exploration of both clinician and service preferences was a strength of the current study.
Had clinicians been asked for their personal preferences only, results would have suggested a
general agreement regarding the importance of parent-infant assessments and failed to capture the
nuances between individual and service preferences, specifically, the potential misalignment. The
current survey was inspired by Galbally and colleagues’ (2006) survey with Australian PIMH
clinicians, extended from mother-infant psychotherapy to parent-infant assessment, including the
partner-infant relationship. Additionally, sampling in the current survey was extended beyond
Australia to PIMH clinicians globally. The translation of the questionnaire into 10 languages also
increased study participation, resulting in richer data spanning 16 countries (Table 12). As a result
of these methods, the data collected reflect the global insights of highly qualified, experienced,
senior clinicians from a range of disciplines towards practices and preferences in parent-infant
relationship assessment. The qualitative recommendations for improving service delivery are
provided by service directors and can be considered a form of expert consultation from which
clinicians and researchers could benefit.
However, while the qualitative recommendations reflect the views of service providers, and
the sample is highly qualified, survey data resemble clinician views, not service data. Accordingly,
the findings should be interpreted as clinicians’ perspectives of service preferences. Additionally,
while participation was anonymous and confidential, the findings were derived from self-report
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data. Self-report questionnaires are susceptible to biases, such as socially desirable responses and
overestimating one’s adherence to evidence-based practice (Adams et al., 1999; Casper, 2007);
thus, they require validation. While item content was informed by a literature review, expert
consultation, and a pilot phase with PIMH professionals, a limitation of the study is that the
instrument did not comprise psychometrically tested scales.
Positively, and in contrast to the earlier survey findings of Galbally and colleagues (2006),
clinicians in the current study reported training experience specific to the parent-infant relationship
in both assessment and treatment. The wide acknowledgement of the risks potentially posed by
parental mental health disorders to the quality of the parent-infant relationship is also consistent
with the PIMH literature. Additionally, across both surveys, an almost unanimous interest was
reported for further formal training in parent-infant relationship assessment and treatment,
highlighting the investment of clinicians in the area.
Future Directions
Given the reports of high clinician support for a dyadic focus to assessments,
interdisciplinary discussions regarding the feasibility of dyadic and family assessments among
different services within PIMH may be a worthwhile next step. Specifically, service directors could
review the involvement and engagement of the partner and family unit within their services and
consider the feasibility of further partner and family involvement within service delivery. While
survey findings suggested that a dyadic or family framework was least prevalent among low-risk
mental health services (Table 13), other psychosocial factors beyond acute mental illness have been
identified as precursors to difficulties in caregiving and dyadic relationship quality. For example,
researchers have uncovered evidence of reduced mother-infant interaction quality among women in
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remission, who have a history of mental health disorders (Aran, Lewis, Watson, Nguyen, et al.,
2021; Hayes et al., 2013; Kluczniok et al., 2016; Kluczniok et al., 2018), adverse childhood
experiences (Fuchs et al., 2015; Harris et al., 2021; Lyons‐Ruth & Block, 1996; MacMillan, Lewis,
Watson, Jansen, et al., 2020), or substance use (Frigerio et al., 2019; Hatzis et al., 2017; Porreca et
al., 2018). Following family history and psychosocial risk assessments, women accessing
community low-risk services during the perinatal period could benefit from a dyadic and familyoriented service delivery as a preventative approach and partner and family involvement may be
more opportune when presenting problems are less acute. In line with this, community engagement
and help-seeking can be supported through improved health promotion, ensuring services are and
resources have appropriate messaging. Survey findings suggested reduced partner involvement and
limited same-sex representation among PIMH parenting resources (12.9%, Table 13). Service
directors are encouraged to review their resources and health promotion to ensure representation of
community diversity.
Akin to Galbally et al.’s (2006) results, the current perinatal clinicians expressed further
interest in further training. Formal observational measures are a robust assessment method of
postpartum interaction quality (Gridley et al., 2019; Lotzin et al., 2015; Tryphonopoulos et al.,
2016) and could strengthen a service’s existing assessment framework. Clinicians in the current
sample endorsed the impartiality of formal observation measures; however, they did report greater
use of clinical interviews and parent-report measures. Compared to the latter, observation measures
typically require more extensive training and time to administer and code (see reviews by
Bretherton, 2013 and Mesman & Emmen, 2013). While interest in training has continued, in
contrast to Galbally and colleagues (2006) findings, most perinatal clinicians from the current
sample reported existing training experience specific to the parent-infant relationship. Accordingly,
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one feasible solution could be to direct training in these measures to specific clinicians with existing
expertise in clinical assessment. Interdisciplinary collaboration can be tantamount to supporting
such endeavours, for example, researchers delivering affordable training to services in return for the
opportunity to validate existing formal parent-infant measures within clinical settings. Future
perinatal guidelines can then include specific recommendations of evidence-based parent-infant
measures for services to employ.

7.8 Conclusion

The global participation in the current study and overall positive attitudes highlights a
shared recognition of the parent-infant relationship as an integral component of PIMH care.
Perinatal clinicians recognized the risk of parental mental disorders to parent-infant relationship
quality and endorsed multiple methods for assessing parent-infant relationship quality across
outpatient and inpatient settings. While partner-infant assessments were a limited offering among
services, clinicians strongly endorsed a dyadic and family framework as their individual preference.
Given these preferences, along with the known benefits of partner and family support to a motherinfant dyad, service directors are encouraged to consider updating service resources and
frameworks to support greater partner and family involvement in help-seeking during the perinatal
period. Positively, responses to the current survey suggest progress within the discipline, including
training (Galbally et al., 2006) and outcomes (Gillham & Wittkowski, 2015) specific to the parentinfant relationship. The authors hope the positive attitudes and global response to the current survey
further motivate interdisciplinary collaboration between researchers and clinicians to improve
PIMH service delivery to parents, infants, and families.
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7.9 Tables & Figures
Table 12. Frequencies and percentages* of respondents’ sociodemographic characteristics according to primary
discipline (N = 321).
Medicine
Nursing
Psychology
Social Work
Othera
Total
(n = 75)

(n = 73)

(n = 133)

(n = 35)

(n = 5)

(N=321)

n (%)

n (%)

n (%)

n (%)

n (%)

n (%)

Male

30 (40.0)

3 (4.4)

21 (19.4)

3 (13.6)

3 (20.0)

60 (20.8)

Female

45 (60.0)

65 (95.6)

87 (80.6)

19 (86.4)

12 (80.0)

228 (79.2)

18-25

0

0

1 (0.9)

0

0

1 (0.3)

26-35

8 (10.7)

8 (11.6)

18 (16.7)

5 (22.7)

4 (26.7)

43 (14.9)

36-45

17 (22.7)

26 (37.7)

49 (45.4)

7 (31.8)

4 (26.7)

103 (35.6)

46-55

37 (49.3)

16 (23.2)

25 (23.1)

5 (22.7)

1 (6.7)

84 (29.1)

56-65

10 (13.3)

16 (23.2)

10 (9.3)

5 (22.7)

5 (33.3)

46 (15.9)

66-75

2 (2.7)

3 (4.3)

5 (4.6)

0

1 (6.7)

11 (3.8)

Over 75

1 (1.3)

0

0

0

0

1 (0.3)

Doctorate

47 (63.5)

7 (10.6)

53 (49.5)

3 (13.6)

4 (26.7)

114 (39.6)

Masters

12 (16.2)

25 (37.9)

51 (47.7)

11 (50.0)

5 (33.3)

104 (36.1)

Bachelors

15 (20.3)

37 (53.6)

4 (3.7)

8 (36.4)

5 (33.3)

69 (24.0)

Full-time

66 (88.0)

43 (62.3)

74 (68.5)

17 (77.3)

9 (60.0)

209 (72.3)

Part-time/Casual

8 (10.7)

25 (36.2)

33 (30.6)

5 (22.7)

5 (33.3)

76 (26.3)

Unemployed

1 (1.3)

1 (1.4)

1 (0.9)

0

1 (6.7)

4 (1.4)

Genderb

Agec

Highest educationb

Employment statusc
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Table 12 cont.
Medicine
(n = 75)
n (%)

Nursing

Psychology

Social Work

Othera

Total

(n = 73)

(n = 133)

(n = 35)

(n = 5)

(N=321)

n (%)

n (%)

n (%)

n (%)

n (%)

Experience (years)
Over 10

43 (57.3)

38 (52.1)

54 (42.5)

9 (28.1)

9 (40.9)

153 (46.5)

6-10

19 (25.3)

17 (23.3)

39 (30.7)

9 (28.1)

5 (22.7)

89 (27.1)

1-5

11 (14.7)

18 (24.7)

34 (26.8)

13 (40.6)

8 (36.4)

84 (25.5)

2 (2.7)

0

0

1

0

3 (0.9)

Head of service

15 (20.0)

9 (12.9)

19 (15.6)

4 (13.3)

4 (26.7)

51 (16.3)

Senior

37 (49.3)

29 (41.4)

47 (38.5)

9 (30.0)

5 (33.3)

127 (40.7)

General

20 (26.7)

31 (44.3)

53 (43.4)

17 (56.7)

4 (26.7)

125 (40.1)

Trainee

3 (4.0)

1 (1.4)

3 (2.5)

0

2 (13.3)

9 (2.9)

Current

31 (41.3)

10 (13.7)

35 (27.6)

5 (15.6)

3 (13.6)

84 (25.5)

Previous

10 (13.3)

15 (20.5)

28 (22.0)

2 (6.3)

5 (22.7)

60 (18.2)

None

34 (45.3)

48 (65.8)

64 (50.4)

25 (78.1)

14 (63.6)

185 (56.2)

Current

21 (28.0)

14 (20.6)

12 (11.3)

3 (13.6)

3 (20.0)

53 (18.5)

Past

25 (33.3)

19 (27.9)

18 (17.0)

3 (13.6)

1 (6.7)

66 (23.1)

None

29 (38.7)

35 (51.5)

76 (71.7)

16 (72.7)

11 (73.3)

167 (58.4)

< 1 year
Clinical positiond

Research experience

MBUc
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Table 12 cont.
Social Work

Othera

Medicine

Nursing

Psychology

Total

(n = 75)

(n = 73)

(n = 133)

(n = 35)

(n = 5)

(N=321)

n (%)

n (%)

n (%)

n (%)

n (%)

n (%)

26 (34.7)

31 (44.9)

48 (42.5)

16 (66.7)

2 (40.0)

123 (43.2)

8 (10.7)

18 (26.1)

20 (17.7)

1 (4.2)

2 (40.0)

49 (17.2)

Germany

15 (20.0)

8 (11.6)

12 (10.6)

1 (4.2)

0

36 (12.6)

USA

8 (10.7)

7 (10.1)

13 (11.5)

3 (12.5)

0

31 (10.9)

Japan

7 (9.3)

1 (1.4)

2 (1.8)

0

0

10 (3.5)

New Zealand

3 (4.0)

1 (1.4)

6 (5.3)

0

0

10 (3.5)

Canada

0

2 (2.9)

5 (4.4)

1 (4.2)

1 (20.0)

8 (2.8)

France

5 (6.7)

0

2 (1.8)

0

0

7 (2.5)

Belgium

1 (1.3)

0

1 (0.9)

0

0

2 (0.7)

Denmark

0

1 (1.4)

1 (0.9)

0

0

2 (0.7)

India

0

0

0

2 (8.3)

0

2 (0.7)

Italy

0

0

1 (0.9)

0

0

1 (0.4)

South Africa

0

0

1 (0.9)

0

0

1 (0.4)

Spain

1 (1.3)

0

0

0

0

1 (0.4)

Sweden

1 (1.3)

0

0

0

0

1 (0.4)

0

0

1 (0.9)

0

0

1 (0.4)

Countryc
Australia
United
Kingdom^

Switzerland
*

Valid percentage shown
United Kingdom of Great Britain and Northern Ireland
a
Other disciplines: Occupational therapists = 3; Speech Pathologists = 2.
b
Missing = 37; cMissing = 36; dMissing = 12.
^
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Table 13. Frequencies and percentages* of service characteristics according to service risk level (N = 321).
High risk

Medium risk

Low risk

Total

(n = 102)

(n = 175)

(n = 30)

(n = 307)b

n (%)

n (%)

n (%)

n (%)

Metro

63 (63.6)

87 (50.9)

18 (62.1)

168 (56.2)

Regional

36 (36.4)

84 (49.1)

11 (37.9)

131 (43.8)

Public

93 (91.2)

100 (57.1)

15 (46.7)

207 (67.4)

Private

9 (8.8)

75 (42.9)

16 (53.3)

100 (32.6)

Outpatient

46 (45.1)

162 (92.6)

25 (83.3)

233 (75.9)

Inpatient

37 (36.3)

6 (3.4)

4 (13.3)

47 (15.3)

Both

19 (18.6)

7 (4.0)

1 (3.3)

27 (8.8)

25 (25.0)

51 (31.5)

10 (34.5)

86 (29.6)

3 (3.0)

12 (7.4)

3 (10.3)

18 (6.2)

72 (72.0)

99 (61.1)

16 (55.5)

187 (64.3)

Adult mental health

64 (64.6)

71 (48.3)

9 (37.5)

144 (53.3)

Infant mental health

7 (7.1)

11 (7.5)

6 (25.0)

24 (8.9)

24 (24.2)

54 (36.7)

7 (29.2)

85 (31.5)

4 (4.0)

11 (7.5)

2 (8.3)

17 (6.3)

Regiona

Sectorb

Outpatient or inpatientb

Service clientelec
Parents only
Child only
Parent and child
Service Assessment Focusd

Parent˗infant relationship
Family
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^Mother-infant resourcesd
Information

75 (76.5)

94 (62.7)

12 (54.5)

181 (67.0)

Assessment

48 (49.0)

55 (36.7)

5 (22.7)

108 (40.0)

Treatment

43 (43.9)

54 (36.2)

5 (22.7)

102 (37.9)

Partner˗infant assessmente

54 (52.9)

74 (42.3)

8 (26.7)

136 (48.6)

Same-sex parenting resourcesf

14 (14.3)

24 (15.4)

1 (4.0)

39 (14.0)

Formal observation measuresg

37 (26.3)

43 (24.6)

6 (20.0)

86 (30.3)

*Valid percentages shown.
a
Missing = 22; bMissing =14; cMissing = 30; dMissing = 51; eMissing = 41; fMissing = 42; gMissing = 23.
^Respondents belonging to a service that provided training programs to improve service delivery targeting the motherinfant relationship in the past 12 months
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Figure 7. Valid percentages of agreement with statements regarding parent-infant relationship quality
reported by perinatal clinicians

*p < .05,
**p < .01,
***p < .001

Figure 6. Valid percentages of the preferred assessment focus of clinicians versus their services
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Figure 8. Valid percentages of the preferred assessment focus of clinicians according to the
clientele seen by their service (parents, child, or parent and child)
100

80
Adult mental
health

60.0

60

54.1

56.4

Infant mental
health

40.5

40

20

Mother-infant
relationship

20.9

26.7

17.4

13.3
5.4
0.0

5.2
0.0

0
Parents only

Child only
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Parent & Child

Family

Table 14. Service director’s recommendations for improving PIMH service delivery, according to primary discipline (n = 24)a
Discipline

Qualitative responses to survey item: “We invite you to share any recommendations for PIMH services to improve
clinical practice targeting relationship quality between mothers, infants or families.”
Inc. any specific recommendations targeting: Secondary-caregivers & Same-sex parents

Medicine

The health of women has gone behind the health of men. We have to avoid that it also goes after the health of their
sons and daughters. All health is important
Secondary-caregivers: Evaluation is important. The problem is the increase in work and the number of professionals
Same-sex parents: Inclusive language should be used. Information on shared breastfeeding
meilleure formation des soignants de première ligne, sensibilisation des médecins en contact avec les parents
Secondary-caregivers: cet aspect doit être systématiquement pris en compte dans l'évaluation de la situation
Same-sex parents: Troubles relationnels sont peut -êtrecomplexifiés dans ces situations
Louis macro
Increased awareness and funding
Secondary-caregivers: this would require more funding as it is simply beyond scope at present
Improve how we identify and respond to intimate partner violence, what are our alternatives to DCP involvement. Can
clinicians identify and intervene in their services. Protect the family.
Important this field starts to think more about non-dominant ethnicities and wider cultures as this is an area in which
cultural considerations are paramount.
Funding to allow more widespread access to training in evidence-based assessment and intervention. more consistency
across services -- standardized assessment and intervention
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Nursing

Secondary-caregivers: I think more community resources (to be made) available and antenatal we meed more motherbaby unit beds
Same-sex parents: not sure we should particularly discriminate one way or another; they usually wish to be treated like
any other family
More PIMH training and reflective supervision would improve workforce capacity. However, the system is broken: to
provide parent-infant relationship-focused services, the government and stakeholders need to identify the ‘parentinfant relationship’ as the client (not the mother) and allocate funding accordingly. Most services and individuals that
effectively deliver parent-infant focussed services do so under the radar, as there is no funding allocated for it. Eg. The
MBU is funded to treat maternal mental health disorders (the infant is the border, not the client). Medicare subsidizes
individual adult therapy for mental health disorders (the infant is not included in the session). Funded parent education
groups have little/no effect on the intergenerational transmission of attachment disorders. Home visiting is done by
CPFS, and its focus is on child protection (the staff are not trained or supervised to deliver evidence-based interventions
such as Minding The Baby). Group interventions like Mother-Baby Nurture (which has parallels to New Beginnings.
Mothering From The Inside Out, Lighthouse) are insufficiently funded to deliver at scale, and the funding is tied to its
secondary outcome in successfully reducing maternal mental health symptomatology - and not for strengthening the
infant-parent attachment relationship - which is its primary focus of intervention.
Secondary-caregivers: Provide access to antenatal and postnatal services (include them in assessment and
interventions - so they are not just seen as the main caregiver’s support person). Their relationship with the infant is
likely to be protective, especially if the main caregiver has an impaired relationship with the infant.
Same-sex parents: As above. I also think there can be added complexity/risk of an impaired parent-infant relationship
due to medical/legal procedures such as surrogacy, IVF and overseas adoption - for that reason; I think we need to
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ensure that screening and intervention services are available and accessible (safe) for same-sex couples.
Learn from the big experiences of the international breastfeeding organization La Leche Liga about the important
factors for secure attachment!
Breastfeeding groups are the best organizations for insecure mothers learning about baby feelings and needs in
connection with breastfeeding. These mothers in the groups have high motivation for good mothering and are ideal
models.
see www.fruehe-kindheit.net http://www.fruehe-kindheit.net/download/bindungsfoerderung_durch_stillen_eng.pdf
I particularly resonate with the parent-child dyad, circle of security attachment-based intervention and first 1000 days
as particularly relevant in Aboriginal TSI communities.
Secondary-caregivers: We have admitted secondary caregivers who meet the criteria for perinatal mental health
diagnosis and eligibility for treatment and support. Secondary caregivers are invited to participate in admission, stay
overnight, join assessments, sessions where recovery goals are formulated, discharge planning and attend groups.
Same-sex parents: We have admitted same-sex and transgender couples. Secondary caregivers are invited to participate
in admission, stay overnight, join assessments, sessions where recovery goals are formulated, discharge planning and
attend groups.
Psychology

Zeit, d. h. keine zeitlichen Vorgaben, die sich an der Abrechenbarkeit als mögliche Kassenleistung orientieren.
Zeit für die individuellen Bedürfnisse von Mutter-Baby-Partner
I would like to receive training in interventions and assessments that have a strong flow-on effect connected. Improve
service delivery to fathers.
We work in private practice, so although formal observational tools are useful, we are bound by restricted timeframes
and number of sessions in order to provide support and enact change which means that formal observation tools are
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not suitable for our work even though we see their benefit.
Same-sex parents: Change of terminology and more inclusivity of same-sex couples, workers guided by ethics rather
than personal values
specialized parent-infant relationship teams working closely with perinatal mental health teams and parenting teams to
complement each other and provide a seamless continuum of support to parents
It was good to see that you had a section on Dads and Partners, but I notice that lots of your questions foreground the
mother (even this one: mothers, infants, or their families). Let’s shift this to be more inclusive. I think it’s helpful for
services to distinguish between parent-infant work that can be done within a perinatal mental health context (e.g.
where a parent has a mental health difficulty) and the work that needs to be done outside of this. For example, where
there is an issue with bonding but in the absence of parental health difficulties. I think we need to move away from the
language of disorders when it comes to perinatal and infant mental health. Let’s think more about mental health as the
normal response to difficult experiences.
As well as focusing on the assessment and interventions in place, I think it’s helpful to think about who is delivering
these interventions. For example, a Family Therapist can helpfully support parent-infant relationships. We should be
advocating for multidisciplinary teams.
Secondary-caregivers: Change of language. Explicitly refer to father-infant relationships and interactions.
Change of policy. Many services exclude fathers.
Same-sex: as above
I think frontline people should be trained in observations and be able to provide direct feedback to primary and
secondary caregivers in the family through any modality--home visits, zoom, via video playback during pregnancy and
early postpartum, and then with some possibility of check-in via home or zoom.
I just attended a conference on Perinatal Mental Health in London this week, and I was not surprised to see that the UK
system suffers from exactly the same problems as we do in Germany as none of our systems manages to provide an at
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least ‘good enough’ integration of the many offers of support and interventions in the perinatal time as we seem to all
suffer from the funding split between the social and healthcare system and the third sector, so that the financial
systems funding perinatal mental health still not focus on what babies and parents need but on all sorts of financially
driven manipulations ... a very frustrating reality after about 50 years of infancy research! So, maybe we can jointly - as
in internationally - finally focus on bridging these gaps for the good of the babies, parents and secondary caregivers in
order to support them the best way we can!
WAIMH would be THE worldwide platform for bridging the gap between clinical expertise in Infant and Perinatal
Mental Health and policy!
Secondary-caregivers: Assess and offer treatment to both
Same-sex parents: As above
Secondary-caregivers: would like a greater focus on this in the industry
Resource allocation that is appropriate to the importance of the first critical 1001 days.
Secondary-caregivers: Keep in mind that the quality of the parental relationship is a powerful predictor of the child’s
social and emotional development. And do not assume the partner is a ‘secondary' caregiver; this fluctuates.
Same-sex parents: Keep in mind that in general (barring an abusive relationship), two caregivers always benefit the
child; gender is irrelevant. I cannot see that same-sex carers are an issue (in the UK), perhaps different attitudes
elsewhere.
Increased understanding of the dyadic nature of difficulties (i.e. that babies also bring something to the relationship &
can be "treated", hence seeing babies as "subjects”. Support all efforts to join together to refine assessment, outcome
measures, etc. and in the Early Years Programme At Anna Freud Centre would be v willing to discuss evaluation etc.
Secondary-caregivers: adaptations to all communications (i.e. direct invitations to partners explicitly named).
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Adapt timings of offered appointments if outpatient.
Social Work We need more research on the effects of intimate partner violence on the family system, including the unborn child.
More evidence-based assessment and intervention to prevent violence, provide support, ensure families are safe. Child
protection services are not succeeding in this area. Clinicians should be upskilled
Secondary-caregivers: Invite and involve the secondary-caregiver more
The effects of violence on an unborn child or infant need further research and appropriate interventions.
Men and violent partners must be called to account and support provided. Women and the child are punished via child
protection removals or other unhelpful interventions for the man’s violence. This needs to be ameliorated by staff
being confident to speak with and support the violent party to change.
Secondary-caregivers: At the major birthing hospitals, often we find that the secondary( father) caregivers are not
invited to attend, are ignored, are not written into case notes
Same-sex parents: Be mindful of gender stereotyping of using his and her pronouns. But I have not directly heard of any
issues for same-sex couples ( although we see very few in my service)
a

Table provides the responses of service directors in the sample only, which were received from 24 out of 51 services directors.

Note: The total number of responses to this qualitative survey item was 125. Only the service directors' responses are included here.
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Chapter 8: General Discussion and Conclusions
8.1 Preface
Chapter 8 provides a synthesis of the overall doctoral project and its significance to the
PIMH discipline. The chapter begins by reiterating the rationale for the dissertation and the
specific aims of each study. The key findings and implications for each study are then presented,
followed by limitations. The dissertation's strengths and contributions to the broader discipline
are then provided, followed by several recommendations for research and practice. The chapter
concludes with final remarks.
8.2. Dissertation Aims
The overall aim of the current dissertation was to further the investigation into the effects of
maternal mental disorders on mother-infant relationship quality and the assessment of motherinfant interaction quality in research and its application to clinical practice. To address this aim,
four original studies were conducted. First, empirical studies were conducted to investigate the
risk of emotional unavailability in the context of MDD and BD; specifically testing whether
mother-infant EA differed according to key characteristics of MDD during the perinatal period,
namely, remission, comorbidity and antidepressant treatment status (Chapter 4: Study One), and
between dyads with lifetime MDD, dyads with BD, and dyads with no history of either MDD or
BD (Chapter 5: Study Two). The psychometric study of the dissertation examined the EAS’
factor structure on a normative sample of mother-infant dyads and multigroup measurement
invariance between a depressed and non-depressed sample of mother-infant dyads (Chapter 6:
Study Three). The final study of the dissertation aimed to explore the current practices and
preferences of PIMH clinicians towards formal assessment of parent-infant relationship quality
(Chapter 7: Study Four). The following major findings and implications resulted from testing
the

hypotheses

of

each

study

(1.4
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Dissertation

Aims

and

Hypotheses).

8.3 Dissertation Major Findings & Key Implications
The following major findings, interpretations, and implications are specific to the
current dissertation project's data and may not be generalisable to other datasets or
populations.
8.3.1 MDD and Risk of Emotional Unavailability
Study One resulted in the first publication to report on the mother-infant EA in the
context of lifetime MDD, antidepressant use during pregnancy, and comorbid perinatal GAD
(Aran, Lewis, et al., 2021b). Results supported the study hypotheses, confirming lower EA
among women with lifetime MDD and their infants compared to women with no history of
MDD and their infants, regardless of maternal age, antidepressant use in pregnancy, and
postpartum depressive symptoms (Figure 2). As expected, the effects of lifetime MDD on
mother-infant EA varied according to remission and comorbidity status of MDD during the
perinatal period, demonstrating larger effects for perinatal MDD compared to fully-remitted
MDD and MDD comorbid with perinatal GAD compared to MDD only. The effects of each
presentation of MDD on mother and infant EA were large (Cohen, 1988). These large effects
interpreted as an approximate indicator of clinical significance (Jacobson & Truax, 1992)
may suggest clinically meaningful differences in EA according to the lifetime, and perinatal
presentations of MDD examined.
The current study findings support existing evidence suggesting that a history of MDD
may be a risk factor for mother-infant interaction difficulties, independent of postpartum
depressive symptoms (Forbes et al., 2004; Bind et al., 2021). Regarding the EA literature
specifically, current findings support observations of emotional unavailability at four months
postpartum (Carter et al., 2001), 12—months postpartum (Cornish et al., 2004), and during
pre-school age (Dittrich et al., 2018; Kluczniok et al., 2016; Kluczniok et al., 2018). Other
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than Carter et al., there is a lack of research reporting on the early infancy period. Study One
built on Carter et al.’s study with new evidence that comorbid MDD and MDD alone
predicted emotional unavailability. Observations of emotional unavailability during infancy
have additional implications regarding the transmission of risk. By preschool age, offspring
have had more opportunities to be exposed to maternal mental disorders and the effects of
disorders on additional aspects of EA, such as expressions of EA via verbal channels not
developed during infancy. By pre-school age, offspring are more likely to have observed
changes in maternal mental disorder presentations, including relapses, recurrent episodes, and
perhaps contrasting episodes (e.g. exposure to both mania and depression in a mother with
BD; Backer et al., 2017). Inconsistencies and variability may be emotionally dysregulating
for offspring, adversely affecting EA.
However, the significant effect of MDD on EA does contrast to the findings of
MacMillan and colleagues (2020) and Kaplan et al. (2015), both of which did not identify a
significant effect of depressive disorder on postpartum EA. Across these previous studies, the
depression group was defined by perinatal diagnostic status, not lifetime MDD. The current
dissertation used more conservative criteria, restricting comparison group membership to
women with no life experience of MDD, i.e. no current or history of MDD, in line with
recommendations in Goodman (2020). Indeed, while effects on EA were larger when MDD
was current during the perinatal period, MDD still showed large effects on EA even when
fully-remitted (Table 2). Prenatal transmission of risk may be relevant to the effects of MDD
on EA where MDD was current during pregnancy but remitted in postpartum.
Numerous PIMH researchers propose that the relationship (or bond) between mother
and infant begins during the prenatal period, describing how exposures in-utero prime the
infant for what to expect postnatally (Trombetta et al., 2021; Van den Bergh et al., 2020;
Verdult, 2021). Researchers have suggested that neuroendocrine systems based around stress
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and social affiliation, such as cortisol and oxytocin, may play a crucial role in the prenatal
transmission of risk (Galbally et al., 2011; Kaplan et al., 2008; Kertes et al., 2009; Osborne et
al., 2018), with some evidence of relationships between these hormones and maternal mental
states and mother-infant relationship quality (Galbally et al., 2011; Seth et al., 2016; Zietlow
et al., 2019). For example, Zietlow et al. (2019) found infant cortisol reactivity during the
postpartum period, but not maternal stress during pregnancy, predicted mother-infant
interaction quality at pre-school age, highlighting the contribution hormones may make to
risk transmission. Interactions between maternal mental disorders and hormones may
contribute to the prenatal transmission of risk to postpartum outcomes. Applied to the
findings of Study One, prenatal mechanisms involving maternal mental health and hormones
could contribute to an effect of fully-remitted MDD on postpartum mother-infant EA.
Prenatal mechanisms may also include the influence of medication used in pregnancy.
While Study One demonstrated large effects of lifetime MDD on EA, even after controlling
for prenatal antidepressant use, antidepressant use did demonstrate significant associations
with postpartum EA and may account for the prenatal transmission of risk. To precisely test,
the effects of prenatal antidepressant use, experimental rather than observational research
design is required. Future studies examining the relationship between prenatal maternal
mental disorders and postpartum EA are encouraged to consider research designs that can
further disentangle the effects of the prenatal environment.
In terms of anxiety disorders, the current findings support and build upon existing
research that has observed lower mother-infant interaction quality in the context of maternal
depressive and anxiety disorders (Ierardi et al., 2019; Nagle-Yang et al., 2019; Nicol-Harper
et al., 2007), including reports of greater interactional deficits among dyads with MDD/GAD
compared to MDD only (Asselmann et al., 2018; Stein et al., 2012). Concerning the EA
literature specifically, findings support reduced EA among dyads with lifetime MDD (Carter
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et al., 2001; Cornish et al., 2008) or perinatal anxiety disorders (Carter et al., 2001; Cornish et
al., 2008; Zelkowitz et al., 2011; Zelkowitz et al., 2009). Aside from Carter et al. (2001),
these EA studies examined the effects of MDD and GAD separately, not as comorbid
disorders (Cornish et al., 2008; Zelkowitz et al., 2011; Zelkowitz et al., 2009). Study One’s
specification of comorbidity builds on Carter et al.’s findings, which did not differentiate
between comorbid disorders. Nonetheless, Carter et al.’s study did provide preliminary
evidence that the effects of MDD on EA may be greater in the context of a comorbid
disorder. Study One’s findings support this, demonstrating the risk of emotional
unavailability to be highest among dyads with MDD/GAD.
The lower EA associated with MDD/GAD compared to MDD only may suggest
additional risk to EA unique to perinatal anxiety disorders and risk associated with the
comorbidity itself i.e. the interaction of the two disorders. Reduced interaction quality has
been associated with perinatal anxiety disorders alone (Reck et al., 2018; Murray et al., 2007;
Kaitz et al., 2010), combined with MDD (Asselmann et al., 2018; Stein et al., 2012). The
complex interplay of traits unique to MDD with traits unique to GAD may result in greater
inconsistencies or disruptions to interactive style. Similarly, traits common to each disorder
presentation in an individual may lead to a cumulative effect. The experience of maternal
mental disorders differ between individuals, and particular symptoms and levels of symptoms
may elicit different affective and behavioural qualities among individuals. For example,
irritability may manifest intrusiveness or withdrawal depending on individual characteristics
(personality) and disorder characteristics (severity of irritability may elicit different responses
within the one individual).
Similarly, infants may be impacted and respond in different ways. In addition to the
variance within each disorder, is additional variance contributed by each disorder occurring
simultaneously. Further, as described earlier, prenatal risk transmission may contribute to
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greater risk, whereby a mother’s experience of GAD during pregnancy may influence infant
regulatory processes. For example, studies have shown links between prenatal anxiety, infant
cortisol response, and observations of low infant affect reactivity (Van den Bergh et al., 2020;
Zietlow et al., 2019; Möhler et al., 2006; Davis et al., 2004). Disentangling associations
between the prenatal environment and postpartum outcomes are undoubtedly complex
(Galbally et al., 2020); however, using these previously identified links as an example, infant
cortisol response could be an unmeasured mechanism contributing to the large effects of
MDD/GAD on infant EA observed in Study One.
8.3.2 BD and Risk of Emotional Unavailability

Study Two resulted in the first publication to examine EA among women with BD
(Aran, Lewis, Watson, Nguyen, et al., 2021). Findings supported the study hypotheses,
demonstrating BD to have greater effects on mother-infant EA, compared to lifetime MDD or
disorder, regardless of maternal age and postpartum depressive symptoms (Figure 3).
Consistent with Study One’s findings, maternal mental disorder showed large effects on
maternal and infant EA (Cohen, 1988). These effects are taken as an approximate indicator of
clinical significance (Jacobson & Truax, 1992); Study One and Two's findings suggest
clinically meaningful differences in EA according to disorder (BD, MDD, MDD/GAD, no
disorder).
In the broader literature, the lower EA among dyads with BD compared to no disorder
supports Anke et al.’s (2019; 2020) results at three and 12 months postpartum, building on
them with evidence of these effects at six months postpartum. In Anke et al.’s studies,
disorders were limited to BD only, not MDD and BD. Logsdon et al. (2015) did compare
unipolar depression to BD; however, significant differences in interaction quality were not
250

confirmed. Accordingly, Study Two contributes new evidence to the PIMH literature,
confirming lower mother-infant interaction quality among dyads with BD compared to MDD.
While Anke et al., used the PCERA (Clark, 1985) rather than the EAS (Biringen, 2008) to
assess interaction quality, both frameworks conceptualise mother-infant interaction quality
according to a dyadic system approach (Beebe, 2010; 2016), assessing maternal behaviour,
infant behaviour, and dyadic coordination. Similar maternal and infant qualities were
assessed between studies, including under involving and withdrawn infant interactive
qualities and higher maternal intrusiveness (5.7 Discussion). However, in light of Study
Three identifying a unidimensional factor solution best fit the EAS, comparisons of EA
according to specific EA dimensions may need reconsideration. Study Two identified
proportionately higher intrusiveness among women with BD compared to MDD, which must
be interpreted with caution in light of Study Three’s findings. Given that metric
noninvariance was identified in the maternal nonintrusiveness dimension of the EAS when
compared between a depressed and nondepressed sample (Table 11), caution should be taken
when interpreting nonintrusiveness among samples of women with MDD. Accordingly, while
Study Two suggested the greater mean difference in EA between dyads with MDD versus
BD was in maternal nonintrusiveness, the mean nonintrusiveness rating for women with
MDD in the sample may be biased by noninvariance.
The differences in EA according to disorder type found across Study One and Two may
suggest that with greater complexity or severity of the disorder, the disorder's impact on EA
increases. Namely,

compared to MDD only, effects were larger for MDD/GAD, a

comorbidity (Figure 2) and largest for BD, a severe mental health disorder (Figure 3).
These findings support earlier reports of reduced mother-infant interaction quality in the
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context of more severe or complex psychopathology (Hatzis et al., 2017). The source of
differences in EA according to disorders are likely multifactorial. Multiple traits underlying
MDD/GAD and BD, compared to MDD only, may individually or cumulatively influence the
risk

of

emotional

unavailability.

Different

disorder

presentations

may

elicit

psychophysiological changes that impact EA differently. Compared to the persistent low
mood characteristic of MDD, the polarising depressive and manic features of BD and
concurrent anxiety and depressive features of MDD/GAD may be associated with different
levels of alteration in affect, activity, cognition, and energy, which, in turn, impacts motherinfant EA. Application to the broader PIMH discipline, future studies could explore whether
different disorder presentations impact the domains of mother-infant interaction quality
differently. For example, BD with mixed features may be associated with disruptions to
dyadic coordination, particularly resulting in lower EA.
Psychophysiological changes may be a consequence of the disorder itself or
psychosocial factors related to the disorder. For example, women with BD have a higher
prevalence of gestational diabetes, smoking, and substance abuse, which in turn, could be an
aggregate in the risk of emotional unavailability. Additionally, the wide range of
psychotropic medications used to treat BD, such as lithium, mood-stabilising antiepileptics,
antipsychotics and antidepressants, in mono- or polytherapy (Driscoll et al., 2017; Jones et
al., 2014; Viguera et al., 2007; Yatham et al., 2018), possess varying physiological effects,
and correspondingly have been shown to influence maternal and infant outcomes (Bodén et
al., 2012; Mei-Dan et al., 2015). In Study Two, all 12 women with BD took medication in
pregnancy and postpartum, most commonly a combination of medications (Table 5).
Similarly, women with MDD/GAD may be more inclined to take a different type of
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antidepressant, which targets both anxiety and depression, than another that may be more
suited to low mood only. Different medications are likely associated with different
psychophysiological changes to mood and behaviour, and these variations may influence
variations in EA beyond the disorder itself. Like symptoms of a disorder such as mania
versus depression, a medication with a stimulating versus sedating effect may elicit over
involving versus under involving interaction qualities. Further research consisting of larger
datasets of women with BD and MDD is recommended to disentangle the differences in EA
according to disorder characteristics. For researchers with access to larger datasets of women
with a range of maternal mental disorders, statistical procedures such as network analysis can
support further detailed analyses of disorder characteristics and mother-infant EA, for
example, via symptom constellations (Borsboom, 2017).
Lastly, it is essential to note that emotional unavailability does not imply the risk of
relational disorder. The EAS is not a diagnostic assessment of relational disorders, such as
the attachment disorders referred to in the DSM: reactive attachment disorder or disinhibited
social engagement disorder (APA, 2013). Accordingly, Study One and Two findings do not
imply that offspring of mothers with MDD, MDD/GAD, or BD face a greater risk of
developing an attachment disorder. The large disorder effects on EA identified reflect
findings at the group level, not the individual level. Therefore, conclusions cannot be drawn
regarding the individual trajectories of mother-infant dyads’ EA. Furthermore, the lowest
scores on the EAS corresponds to the problematic EA classification, and less than 2% of
dyads in the dissertation sample received ratings that would classify as problematic (Table
5). Readers are cautioned not to make inflated interpretations of the dissertation findings.

8.3.3 Factor Structure of the EAS
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Study Three resulted in the first published psychometric evaluation of the EAS’ factor
structure (Aran, Lewis, Watson, MacMillan, et al., 2021). In the absence of published
psychometrics verifying the EAS’ internal structure (Lotzin et al., 2015), the study hypothesis
was based on EA theory and the EAS’ developers' claims that the EAS reflected a
multidimensional construct (Biringen, 2008). Study Three results did not support the
hypothesis that the EAS would best fit a multidimensional factor solution. Rather, the
psychometric evaluation revealed a unidimensional factor solution best fit the EAS data in
the current dissertation (Figure 4).
Failure to confirm the hypothesis challenges a long history of characterisations of the
EAS as a multidimensional measure of dyadic relationship quality in the PIMH literature,
including the developers of EA framework purporting particular EA dimensions to be
unrelated; specifically describing EA dimensions as “orthogonal” (Robinson et al., 1993, p.
498) and possessing an “intercorrelation of zero” (Biringen & Robinson, 1991, p. 261). In
addition to unidimensionality, current findings also suggested high collinearity between the
child dimensions (child responsiveness and child involvement), suggesting a lack of
discriminant validity between the dimensions. The unidimensionality and collinearity also
challenge characterisations of the EAS’ strengths as a measure that extends measurement to
include the unique perspectives of the child, cited in the literature as a benefit to employing
the EAS over other parent-infant relational measures (Biringen et al., 2014; Biringen &
Easterbrooks, 2012; Biringen et al., 2017; Emde, 2000; Emde & Easterbrooks, 1985).
Using an earlier edition of the EAS, Bornstein and Putnick (2020) tested the same
higher-order one factor and two-correlated-factor models examined by the current
dissertation (Figure 4) on EA data measured during infancy (five months postpartum) and
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data collected via three additional parent-child observational measures administered in early
childhood and adolescence (four years, ten years, and 14 years). While the intercorrelation
between the mother and child factors was moderate for the measures administered in early
childhood and adolescence, the correlation between EA factors during infancy was 0.94,
similar to the current dissertation findings (Table 10). Bornstein and Putnick (2020) also
identified high collinearity between the child dimensions, suggesting possible item
redundancy within the child scales. Although intercorrelations between the six dimensions of
the EAS were not reported in their study, the factor loadings for each of the child indicators
(responsiveness and involvement) were high; 0.95 and 0.97, respectively. While the
researchers proceeded with a 2-correlated-factor model, when considering their EAS data in
isolation, the high collinearity between factors of 0.94 would suggest that a one-factor model
would be a more parsimonious factor solution for EAS data collected during infancy.
Although the developers of the EA construct originally depicted the sensitivity and
nonintrusiveness dimensions to be unrelated (Robinson et al., 1993), notably, in their most
recent review of the EA literature, the author of the scales has since acknowledged that
multicollinearity is an issue detected among many studies (Biringen et al., 2014, pp. 157158). Since their review, more studies have identified multicollinearity between EAS scores
(Bohr et al., 2018; Rossen et al., 2019; Trupe et al., 2018). Additionally, among the handful
of studies that have factor analysed their EAS data, high collinearity or unidimensionality has
been suggested (Barone et al., 2018; Bornstein & Putnick, 2020; Garvin et al., 2012;
MacMillan, Lewis, Watson, & Galbally, 2020). The current findings add to this growing
evidence.
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If a unidimensional factor solution continues to be replicated and widely supported in
future EA research,

this may suggest dimension redundancy, requiring possible scale

revision or coding modifications, to the child items in particular. Further psychometric testing
of the EAS’s internal structure via an item-by-item factor analysis is needed to determine if
item redundancy exists. A change in terminology to describe EA within research may also be
warranted. For researchers who identify multicollinearity or unidimensionality in their data,
rather than interpreting and reporting EAS scores to reflect independent qualities belonging to
a specific dimension or dyad member, dyadic terminology such as ‘dyadic EA’ may be more
appropriate.

8.3.4 Multigroup Measurement Invariance of the EAS
Study Three also comprised the first psychometric evaluation of the EAS’ purported
measurement invariance (Aran, Lewis, Watson, MacMillan, et al., 2021). The hypothesised
full measurement invariance was not confirmed. Model fit of the EAS between a depressive
disorder group and a comparison group without lifetime experience of depressive disorders
confirmed only partial measurement invariance, not full invariance (Table 11). The metric
noninvariance in maternal nonintrusiveness and child responsiveness indicates that these
dimensions shared less variance with latent EA in the depressed group than in the
nondepressed; 11.5% less in maternal nonintrusiveness and 5.7% less in child responsiveness.
The noninvariance may suggest that maternal intrusiveness and child responsiveness are
more variable when applying the EAS to women with diagnosed depression and their infants
in the perinatal period. Past studies have routinely compared maternal nonintrusiveness and
child responsiveness among dyads with maternal depression or anxiety (Austin, Christl, et al.,
2017; Hakanen et al., 2019; Reck et al., 2016). Study Two in the current dissertation also
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reported findings according to mean differences in maternal nonintrusiveness among women
with MDD compared to women with BD and women with neither disorder. Following the
outcomes of Study Three, the validity and meaningfulness of such comparisons become
questionable.
The latest review of the EA literature portrays the EAS as a reliable and valid measure,
with good psychometric properties and applicability to a broad range of contexts (naturalistic,
laboratory, stressful and non-stressful), ages (children 0– 14 years) and cultures (Biringen et
al., 2014). However, the evidence cited is limited to reports of good inter-rater reliability of
EAS scores assessed in diverse samples (Biringen et al., 2014, Table 1). A prerequisite to
group comparisons on test scores is confirmation of the psychometric equivalence between
groups, namely, evidence that the observed indicators/items under study measure the same
theoretical constructs (latent variables or factors) in all groups (Irwing et al., 2018). Evidence
of the EAS’ measurement invariance between groups or across time had not been published
till now (Aran, Lewis, Watson, MacMillan, et al., 2021).
Emde (2000) foreshadowed this issue over two decades ago when he questioned
whether coding modifications would be needed for applying the EAS to different contexts of
pathology. If the measurement noninvariance is replicated by additional psychometric
research, then in line with Emde’s point, additional instructions to support users interpreting
EAS data between depressed and nondepressed samples may be required. For example, a
composite latent EA score is recommended instead of comparing group differences according
to specific EA dimensions.
Together, the results of Study Three highlight the importance of utilising psychometric
validity evidence to inform score interpretations. The EAS has been promoted as a clinically
useful assessment that can identify multiple, distinct maternal and child qualities to target in
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an intervention (Saunders et al., 2015). Additionally, the developers of the EA system claim
the scales provide qualitatively useful information to inform intervention (Biringen et al.,
2010; Biringen et al., 2014; Biringen et al., 2017). Empirical evidence to support these claims
remains absent. Rather, a more accurate interpretation might be that EAS scores could inform
interventions to enhance dyadic EA.

8.3.5 Clinician’s Parent-Infant Assessment Practices
Study Four comprised the first survey of PIMH clinicians regarding their practices and
preferences in assessing the parent-infant (mother-infant and partner-infant) relationship
(Aran et al., under review). Results indicated widespread endorsement of parent-infant
relationship assessment as a routine part of outpatient and inpatient PIMH service delivery
among respondents. Similar views were indicated regarding the influence that mothers and
fathers (or co-parents) had on parent-infant relationship quality(Figure 7). Respondents also
indicated using multiple assessment mediums (self-report, clinical interview, formal
observation) in their practice and formal training experience in assessment, treatment, or
both, specific to the parent-infant relationship.
The current study builds on Galbally et al.’s 2006 survey of an Australian sample of
PIMH clinicians regarding their use of mother-infant psychotherapy specifically. Aptly, 43%
of the current sample were PIMH clinicians working in Australia. Compared to the current
sample's considerable training experience in assessment and treatment reported (7.6 Results),
only 4% of Galbally et al.’s sample indicated training experience in mother-infant
psychotherapy. Findings may suggest an increase in skills and knowledge obtainment
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relevant to the parent-infant relationship in clinical practice. Despite the high training
experience, consistent with Galbally et al.’s sample, respondents expressed interest in further
training in evidence-based based assessment and treatment, suggesting a positive
endorsement of PIMH practices targeting the parent-infant relationship.
Respondents identified maternal mental disorders as a risk factor for mother-infant
relationship difficulties, which supports the findings of Studies One and Two. Responses
highlighted the view that parental mental disorders increased the risk of parent-infant
relationship difficulties, suggesting the link or risk extended beyond the mother and infant
(Figure 7). In the broader PIMH literature, increasing research has been conducted exploring
paternal factors as correlates of child outcomes (Chang et al., 2007; Hallers-Haalboom et al.,
2017; Mezulis et al., 2004). While Studies One to Three involved mothers, further research
examining the effects of both caregivers' mental health on parent-infant emotional availability
is important. Rossen et al. (2018) combined mother-infant and partner-infant EA at 12
months postpartum to investigate predictors of reduced parent-infant EA. While mental
disorders were not assessed, parental depressive symptoms did predict reduced parent-infant
EA. Rossen et al.’s findings can be considered preliminary evidence of the potential effects of
partner MDD to parent-infant EA, supporting the views identified in Study Four (Figure 7).
In line with this, support of partner involvement in PIMH care was apparent among
Galbally et al.’s 2006 sample of PIMH clinicians and the current sample. The 2006 sample
indicated support for father involvement in mother-infant psychotherapy, and the current
sample supported partner-infant assessments in their own right. Despite these attitudes
expressed across both studies, a minority of the respondents reported partner involvement in
current clinical practice. The consistent finding across two surveys, 15 years apart, may
suggest that clinician preferences in this regard have not translated to clinical practice.
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8.3.6 Clinician Preferences versus Service Preferences
Responses to Study Four revealed a misalignment between clinicians’ personal
preferences and the preferred assessment frameworks within their services. Despite the
strong endorsement for partner involvement among clinicians in the current study and
Galbally et al.’s (2006), current findings indicated that partner-infant relationship assessments
were not a routine part of service delivery. Similarly, only 15% of respondents in Galbally et
al.’s (2006) study reported regular father involvement in their practices; 53% indicated some
involvement. In addition to partner involvement, clinicians preferred a dyadic and family
focuses to assessment more than their services (Figure 8). Respondents reported their
services tended to employ an adult mental health focus, irrespective of the service
demographics.

A dyadic and family focus to PIMH care could provide relief to women that support
their mental health and capacity for EA while also providing infants with further
opportunities to receive responsive and sensitive caregiving from additional caregivers
(Dagan & Sagi‐Schwartz, 2018; Zeanah, 2018). The advantages of positive family
involvement and multiple attachments have been emphasised in research involving women
with BD (Anke, Slinning, & Skjelstad, 2019) and greater psychosocial risk, such as in child
protection contexts (Forslund et al., 2021). Additionally, partner involvement as support for
mother and infant can enhance PIMH outcomes. For example, positive partner involvement
has been associated with enhanced maternal depression treatment outcomes (Misri et al.,
2000) and reduced child behavioural issues (Chang et al., 2007; Mezulis et al., 2004).
Additionally, recent qualitative research regarding perinatal concerns of women with BD
found that women were most concerned about the potential impact of their mental health
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disorder on their relationships with their offspring and partner (Anke, Slinning, & Skjelstad,
2019). While the current dissertation did not investigate perceived partner support, a recent
publication involving the Melbourne cohort found that when a mother’s perceived partner or
family support was low, antenatal depressive symptoms predicted maternal emotional
unavailability at six months postpartum (MacMillan et al., 2021).
There may be a range of factors preventing partner-infant assessments or partner
involvement in mother-infant psychotherapy (Galbally et al., 2006), including the role of the
service and relevance of partners to the presenting problems seen by the service. Nonetheless,
these treatment decisions must be informed by assessment. An inadequate assessment would
result in incomplete or incorrect formulations and possibly inappropriate and ineffective
interventions being delivered. The mother-infant relationship occurs within the context of a
broader family system; thus, a dyadic or family focus to assessment may be more apt.
The reported lack of same-sex representation among parenting resources (12.9%, Table
13) may also have resulted from the lack of dyadic or family focus. Underrepresentation of
same-sex partnerships may serve as an additional barrier to help-seeking among the
community, further to existing stigmas faced by lesbian, gay, bisexual, and transgender
(LGBT) and mental health populations. Stigma with help-seeking for mental health issues,
particularly among mothers, exists on its own. In addition to this, studies have referred to a
societal stigma towards same-sex families, characterised by a misperception that same-sex
parents possess reduced parenting capabilities (Gato et al., 2013; Webb et al., 2017). Further,
existing health and wellbeing disparities among the LGBTQ community are understood to be
compounded by structural exclusions (Mulé et al., 2009). Additionally, among respondents’
qualitative responses were recommendations for more inclusive language in PIMH service
delivery, such as replacing the term ‘secondary’ caregiver (Table 14).
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Study Four also revealed low satisfaction among clinicians towards their service
assessment frameworks; a little over half reported satisfaction with the mother-infant
framework, but less than half reported satisfaction with the partner-infant framework. While
reasons behind clinician dissatisfaction were not obtained, a possible source of this
dissatisfaction may be the misaligned service and clinician preferences discussed. The current
findings situated within the broader PIMH literature may suggest that changes to more dyadic
and family-oriented frameworks will be welcomed by clinicians, increase their satisfaction,
and improve support for parent-infant dyads from mental health populations.

8.4 Dissertation Limitations
The major findings and their implications discussed should be interpreted with
consideration to the following study limitations.
8.4.1 Study One & Two
While a longitudinal design was employed in Study One and Two, direct causality
between maternal mental disorders and mother-infant EA cannot be inferred due to the
observational nature of each study. Additionally, repeated measurement pertained to maternal
mental health only and not EA. The addition of repeated measurement of EA could reveal
further insights regarding the trajectory of both maternal mood and mother-infant relational
patterns (Celia et al., 2018; Easterbrooks et al., 2012). Additionally, while the research
involved a clinical cohort of women with and without disorders, the cohort was a community
sample, not high-risk. Thus, observations may not have captured certain presentations of
emotional unavailability seen in the context of high psychosocial or mental health risk. For
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example, EA research involving high-risk cohorts, such as women with substance-use
problems, have suggested higher hostility ratings and more problematic EA classifications
(Belt et al., 2012; M. Flykt et al., 2012; Flykt et al., 2021; Frigerio et al., 2019; Punamäki et
al., 2021; Stack et al., 2012), which in the current sample were uncommon. The longitudinal
data in the dissertation also reflects a mostly Anglophone (87%) Australian cohort, limiting
the broader cultural applicability of results. In line with this, while the EAS appears in
publications from over 25 counties and is reported to possess cross-cultural validity (Biringen
et al., 2014), to confirm this, multigroup measurement invariance testing is needed between
different cultural groups.

Additionally, the sample size of each subgroup in Study One and Study Two restricted
the complexity of the statistical analyses employed. For example, the size of each disorder
group prevented us from analysing multiple characteristics concurrently within the same
model. Larger datasets could allow for the inclusion of additional disorder characteristics
(e.g. lifetime onset of disorder, chronicity, duration and frequency of episodes), treatment
types (psychotherapy), or timing effects (history, antenatal, postnatal). Similarly, mental
health disorders are associated with a greater risk of psychosocial adversities (Harron et al.,
2021; Reilly et al., 2021), such as trauma and loss, family violence, and poor social support,
which in turn, are risk factors for disturbances to the mother-infant relationship. Including
psychosocial risk factors as variables would strengthen the research. Notably, these risk
factors are expected to be more salient in a high-risk sample and may not have characterised
the current sample to a great degree.
A challenge of conducting longitudinal research on severe and complex disorders is
participant retainment. In Study Two, only 12 women with BD completed the mother-infant
interaction task (Table 5). A larger number of women with BD may have provided the
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statistical power to delineate between presentations of BD, similar to lifetime MDD in Study
One. For example, in a larger sample, rather than combine BD 1 and 2 under a single
category, failing to account for the within-group heterogeneity, distinguishing between BD
type may have been possible. The small sample size and lack of heterogeneity within the BD
group were also barriers to including psychopharmacology in the analyses, as all 12 women
in the BD group were medicated. Given the restricted size of each disorder group, the large
effects of disorder on EA should be interpreted conservatively. As the first study to report on
the effects of BD on EA, results require ongoing stringent, independent tests before inferring
their generalizability.

The studies may also be limited by sample bias. Participants who completed the
mother-infant interaction could represent a subset of the sample who are ‘well enough’ to
participate – excluding dyads whose mental health or other risk factors may have been a
barrier to participation. Where possible, outreach and inpatient observations are likely to
remove barriers to participation among women who have less capacity to travel with an infant
in order to participate. For example, offering home observations may increase participation;
however, ethics approval might be a challenge
8.4.2 Study Three
Sample size restrictions also restricted the psychometric study, restricting the factor
analysis to a higher-order factor analysis at the dimension level rather than item level. Based
on the 10-20 participants per item rule (Pett et al., 2003), testing the factor structure of the
EAS at the subscale item level would have required a sample of 420 – 840. Researchers will
likely need to collaborate and merge large datasets to achieve the power needed for analysis
at the subscale item level. Nonetheless, findings provided meaningful and relevant insights to
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support the use and interpretation of the EAS, particularly the interpretation of EAS data
involving the first three editions of the EAS, given they were each comprised of single item
dimensions.
8.4.3 Study Four
Lastly, the data gathered from the translational study was entirely self-reported and
susceptible to bias, such as socially desirable responses or overappraisal due to the illusory
superiority effect (Adams et al., 1999; Casper, 2007). Additionally, the instrument did not
comprise psychometrically-tested scales, while the item content was informed by a literature
review, expert consultation, and a pilot phase with PIMH professionals. Also, service
preferences were completed by clinicians, meaning the disparity in preferences identified is
based on the clinician’s perspective.
8.5 Dissertation Strengths & Contributions

Despite the study limitations discussed, this dissertation comprised robust research
methodology and generated new knowledge and practice insights relevant to the broader
PIMH discipline. Specific strengths and contributions of the dissertation are described below.

8.5.1 Issues at the Frontier of the Discipline

Firstly, this dissertation responded to contemporary issues within the PIMH discipline
described in numerous reviews and commentaries in recent years (Forslund et al., 2021;
Galbally, Stein, et al., 2020; Howard & Khalifeh, 2020; Judd et al., 2018; Kimmel et al.,
2020; Sved Williams, 2018; van IJzendoorn & Bakermans-Kranenburg, 2021). These reviews
have emphasised the need for standardised, robust, parent-child relationship assessment
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measures and highlighted the scarcity of measures validated for clinical use (Forslund et al.,
2021; Galbally, Stein, et al., 2020). Scrutiny of the research reveals a surplus of measures yet
inadequate validity evidence (Lotzin et al., 2015), and even less information has been
published concerning the assessment methods being used in clinical settings. Critical reviews
have also highlighted the inconsistent findings between depression studies and an overall
deficiency of research involving women with severe mental health disorders. Goodman’s
(2020) latest comprehensive review on the status of depression research recommended that
researchers capture the heterogeneity of depression in their measurement, including adequate
acknowledgment of the history of depression on mother-infant outcomes.

Extending the focus of mother-infant relationship research from prevalent disorders to
less prevalent conditions continues to dominate dialogue within the field (Boyce, 2017;
Howard & Khalifeh, 2020; Judd et al., 2018; Sved Williams, 2018; Sved Williams, 2019).
Indeed more than three decades have passed since foundational mother-infant observational
research studies involving women with complex and severe psychopathology (Anthony,
1976; D'angelo, 1986; David, 1987; DeMulder & Radke-Yarrow, 1991; Kumar & Hipwell,
1994; Kumar & Hipwell, 1996; McNeil et al., 1985; Näslund et al., 1984; Radke-Yarrow et
al., 1985; Radke-Yarrow et al., 1995), and reviews continue to highlight an absence of
mother-infant observations involving women with severe mental disorders (Jones et al., 2014;
Rusner et al., 2016; Stein et al., 2014). Accordingly, a strength of the current dissertation is
that it is directly situated within contemporary issues concerning parent-infant relationship
assessment among mental health populations

8.5.2 Robust Research Methodology
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Another key strength of this dissertation was the use of several research methodologies
(empirical, psychometric, translational), a robust research design, and specialised statistical
techniques (multi-group measurement invariance testing). In the empirical studies,
longitudinal design was used with group classification determined using repeated diagnostic
assessment over the perinatal period (pregnancy and postpartum). In addition to diagnostic
measurement, self-report depressive and anxiety symptoms were measured at four timepoints over the perinatal period, and mother-infant relationship quality was measured using a
standardised observational measure. The 25-minute duration of mother-infant observation
was also a strength, exceeding the briefer durations commonly employed by other studies
(Aviezer et al., 2003; Belt et al., 2012; Crittenden, 2004; Dirks & Rieffe, 2019; M. Flykt et
al., 2012; Oxford & Findlay, 2013), some even no longer than five minutes (MacKinnon et
al., 2018; Salo et al., 2010).
In addition to adequate observation durations, the SCID and EAS were administered by
trained researchers with clinical experience; and a thorough interrater reliability process was
completed that yielded high inter-rater reliability scores: r = 0.84 – 0.94. Another strength
was the timing of the EAS assessment. The developers of the EA system have reported
convergent validity between the EAS and SSP3 and proposed that EA during infancy could be
a predictor of infant-mother attachment (Biringen, Damon, et al., 2005; Biringen et al., 2014;
Biringen et al., 2017; Easterbrooks & Biringen, 2005; Saunders et al., 2015). Infant
attachment style is theorised to consolidate and become a stable internalised working model
at around 12 months (Bowlby, 1969). A benefit of our application of the EAS at six months
3

Notably, given the purported factor structure and measurement invariance were not confirmed upon challenge
in Study Three, it is advised that the reported convergent validity between the EAS and SSP undergo testing.
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postpartum, earlier than assessments of attachment security, is that emotional unavailability
can indicate which infants to direct early intervention towards, with a treatment goal of
preventing the consolidation of an insecure attachment.
In line with the recommendations of Goodman (2020), the conceptualisation of
depression used in this dissertation was another strength of the current dissertation. By
interpreting major depression according to perinatal status and disorder history, effects of
fully-remitted MDD, independent of postnatal depressive symptoms, on EA could be
demonstrated. The current dissertation found large effects of MDD on mother-infant EA,
contrasting to earlier studies that did not account for depression history and did not result in
significant findings (MacMillan, Lewis, Watson, & Galbally, 2020). Additionally, in contrast
to other EA studies that did examine lifetime or history of MDD (Carter et al., 2001; Cornish
et al., 2008; Dittrich et al., 2018; Kluczniok et al., 2016), the current dissertation also
accounted for the perinatal status of the disorder – in pregnancy and postpartum.

For

example, while Cornish et al. (2008) identified an effect of postnatal MDD, even in
remission, on EA during the second postpartum year, their study did not account for perinatal
depression status. As a result of conceptualising depression in this way, the current
dissertation contributes to existing knowledge with insights that diagnostic history might be
an indicator for risk of emotional unavailability, regardless of the perinatal status of
depression.
The EA literature reveals diverse applications and interpretations of the measure
(Biringen et al., 2014).

The scales have been broadly applied to various populations,

including depressed versus nondepressed women, yet no evidence of the measure’s
multigroup measurement invariance has been published. Testing the multigroup measurement
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invariance of a measure is a complex process, requiring specialised statistical techniques. The
psychometric study involved the independent acquiring and implementing of these advanced
skills and resulted in evidence that attested the EAS’s purported multidimensional and
invariant psychometric qualities, redefining existing psychometric knowledge regarding the
measure (Study Three). The findings highlight the merits of psychometrically verifying a
measure’s factor structure rather than relying on the theoretically purported structure.
Nevertheless, as the first published psychometric evaluation of the EAS, independent
replication of these findings is still needed.

8.5.3 Translational Component

Concluding the overall project with a translational study was another key strength of
this dissertation. Study Four took a practice-oriented approach to the study of parent-infant
relationship assessment by surveying clinicians regarding their current practices and
preferences regarding parent-child relationship assessment. The study gathered insights from
around the globe and across multiple disciplines within PIMH, revealing information
unavailable in the PIMH literature. The preferences of PIMH clinicians gathered could be
used to inform measure selection and development. For example, gathering practice insights
provides information that can be used to assess the feasibility and likelihood of using parentinfant relationship measures among clinicians. In the absence of consultation with PIMH
clinicians and services, researchers risk developing a surplus of parent-infant relational
measures that may not suit clinicians' preferences and, accordingly, would not be widely
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employed in practice. Researchers have already highlighted that a surplus of parent-infant
observational measures exists without adequate psychometric validity (Lotzin et al., 2015).
Feasibility is a crucial component of clinical validity, and researchers collaborating and
consulting with clinicians supports the identification of clinically valid measures.
Another strength of the design of Study Four was the development of the questionnaire
in ten languages, resulting in richer data spanning 16 countries (Table 12). The global
distribution was possible using online data collection, highlighting the advantages to research
that technology brings. As a result of this research design, the data collected reflect the global
insights of highly qualified, experienced, senior clinicians from various disciplines and
countries. Further, including open-ended items to collect qualitative information uncovered
expert insights that may have otherwise required costly consultation. More specifically, the
qualitative recommendations for improving service delivery provided by service directors in
Table 14 can be considered a form of expert consultation from which clinicians and
researchers could benefit. Information gathered from service consultations and in-house
focus groups are typically kept within an organisation rather than disseminated to the public.
Findings from Study Four, however, can be published and benefit the broader community.

8.6 Dissertation Future Recommendations

Informed by new knowledge procured through this dissertation, recommendations for
PIMH research and practice are provided below.

8.6.1 Recommendations for Research

Maternal Mental Disorders
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Building on the empirical studies of this dissertation, further research examining EA
among more samples of women with complex and severe psychopathology is recommended.
Further research in community and hospital settings is needed to capture the range of mental
health disorders affecting women during the perinatal period. Additionally, to increase
knowledge of specific disorder effects, researchers are encouraged to distinguish between
disorders and account for comorbidities, rather than grouping disorders, as has typically been
the tendency among the SMI literature (DeMulder & Radke-Yarrow, 1991; Hipwell et al.,
2000; Kumar & Hipwell, 1996; Radke-Yarrow et al., 1985; Radke-Yarrow et al., 1995;
Radke-Yarrow et al., 1993). Grouping psychopathology prevents the analysis of effects
according to specific disorders, and as highlighted in recent PIMH commentaries, our
understanding of the full range of perinatal mental disorders is still lacking (Howard &
Khalifeh, 2020).

Disorder characteristics. In addition to the differences between disorders (Grunze &
Cetkovich-Bakmas, 2021) are the differences within disorders (Guintivano et al., 2020). For
example, restricting the study of mental disorders such as depression to current depressive
symptoms or other singular characteristics ignores the significant heterogeneity characteristic
of depression. By conceptualising disorder status according to lifetime and perinatal
experience of MDD, differences in EA were detected that recent research did not detect
(MacMillan, Lewis, Watson, & Galbally, 2020). The strongest predictor of the development
of perinatal depression is a history of depression (Schmied et al., 2013). Women with a
history of depression are likely to share more in common with women in a depression group
of a study than women in a control group, even if they are not currently meeting a certain
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threshold of symptoms to be classified within the same group. Accordingly, defining
depression group membership in research without consideration of depression history is
likely to leave some shared variance unaccounted for and may result in null findings.

Indeed, researchers require sample sizes with sufficient statistical power to define
disorders according to key characteristics for detailed analyses of this sort. Accordingly,
while smaller studies involving severe mental disorders are valuable, for a more detailed
understanding, large scale studies are needed. The small sample of women with BD in Study
Two prevented the current dissertation from analysing BD according to key characteristics, as
done for MDD in Study One. To build on the current dissertation, studies involving larger
samples of women with BD could examine how emotional unavailability may differ
according to key BD characteristics, such as whether the most recent episode was manic
versus depressed. One potential avenue to support such detailed analyses could be for
pregnancy cohort studies that include severe mental health disorders to collaborate.

Acute Psychopathology. The current dissertation included the first study of EA among
women with BD, despite the EAS being the most widely reported parent-child observational
measure in the parent-infant literature (Lotzin et al., 2015). Also, EA associated with other
severe mental disorders, such as psychotic disorders, is still yet to be examined. While earlier
research involving MBUs tended to evaluate treatment efficacy according to symptom
alleviation (Dennis & Hodnett, 2007; Murray, Cooper, Wilson, & Romaniuk, 2003), a
growing number of studies have expanded their focus to include the mother-infant
relationship. Research suggests relational difficulties have been commonly identified at
admission (see reviews by Galbally et al., 2018; Garret, Turner & Wittkowski, 2018;
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Connellan, Bartholomaeus, Due, & Riggs, 2017; Gillham & Wittkowski, 2015). However,
systematic reviews (Gillham & Wittkowski, 2015; Connellan et al., 2017) report a lack of
consistency in the measures used to assess relationship quality across MBUs, with tools
ranging from single item check-lists (e.g. Marcé Clinical Checklist; Cazas & GlangeaudFreudenthal, 2014) to standardised observational tools; e.g. EAS (Biringen, 2008).
Gillham & Wittkowki’s (2015) review of MBU outcomes included 12 studies that
assessed mother-infant relation, among which only two had employed observational
measures. Possible reasons for the lack of research among this psychiatric population of
women could be the barriers that a complex or severe disorder poses on research recruitment
and participation, such as higher attrition among women with more severe symptomatology
(e.g. Kaplan et al., 2008). This barrier is removed in MBUs. Joint admission provides an
ideal setting for mother-infant observations; thus, researchers are encouraged to collaborate
with MBUs and observe mother-infant interaction quality pre and post MBU admission to
extend research involving acute psychopathology. Accordingly, in addition to collaborations
between large pregnancy cohort studies, research with inpatient services to support research
within MBUs is recommended.

Psychosocial Factors

The identified effect of maternal mental disorder on EA does not exclude additional
psychosocial risk factors beyond those controlled for (maternal age, depressive symptoms,
antidepressant use), contributing to emotional unavailability. Contributing to the substantial
evidence-based concerning cumulative risk (Harron et al., 2021; Sameroff & Fiese, 2000).,
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van Doesum et al. (2007) showed that among depressed mothers, low maternal sensitivity
measured using the EAS was associated with the number of psychosocial risk factors. Given
that categorical classifications of mental disorders fail to account for the heterogeneity
between and within disorders, other unmeasured factors may contribute to group-level
differences in EA.

In their recent review of depression literature, Goodman (2020) aptly suggests that
there may be differences in trait characteristics such as personality. Indeed, there would very
likely be additional measurable features within the disorder group of our sample that were not
assessed but could explain additional variance in EA. The qualities representing an
emotionally available style of interactions, such as appropriate and timely responses to an
infants’ cues, require emotional regulation skills. Researchers have identified an association
between maternal interpersonal sensitivity and mother-infant interaction quality at 12 months
postpartum. Perhaps, the study’s disorder and comparison groups differed in social
(interpersonal sensitivity) and emotional (regulation) qualities at a group level, accounting for
group-level differences in EA. Other relevant constructs include adverse life events or
trauma, as women who experience disorders over their lifetime are more susceptible to these
(Dube et al., 2003). Indeed, related research has shown evidence of trauma and stressful
events to predict mother-infant relationship quality (MacMillan, Lewis, Watson, & Galbally,
2020) and could also account for some of the variance identified in EA between our disorder
and comparison groups.

A central concern within the PIMH discipline is how to balance the influence of risk
and protective factors and their mutual effects on a child’s particular situation. In addition to
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the risk factors described, identification of protective factors are integral. Fonagy et al. (2018)
has identified affect regulation, mentalisation, and epistemic trust as critical psychological
concepts relevant to a caregiver’s reflective functioning ability and sensitivity in the broader
discipline. A plausible hypothesis could be that greater competency in these domains could
protect against interactional difficulties due to less misconstrues of infant affect and
behaviour, leading to greater synchronicity. Some forms of psychotherapy target these
domains, aimed at increasing reflective capacity and insight. Accordingly, a participant’s
engagement in psychotherapy may be a key protective factor worth exploring.

Researchers have also shown that partner support during pregnancy can be a protective
factor to the mother-infant relationship (MacMillan et al., 2021). Along with examining
partner support, increased research focus on the infant’s relationship with additional
caregivers is also recommended, particularly given the evidence that having multiple
attachment figures increases the likelihood of a child internalising a secure attachment
(Pianta, 1992). Positively, the translational study findings indicated PIMH clinicians prefer a
dyadic focus to assessment and support partner and family involvement in PIMH service
delivery. Further research that demonstrates the positive impact that partner and family
involvement may have on the developing parent-infant relationship, in combination with the
knowledge that clinicians would support these practices, can be used to inform future policy
and guidelines.

Further Psychometric Evaluations of the EAS

Factor Analyses. Lotzin et al. (2015) highlighted that a surplus of parent-infant
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observation measures had been developed, yet deficient psychometric evaluations of these
measures. Study Three identified unidimensionality and high collinearity between EA
dimensions. Further, the configural model required a modification (child residuals to be
covaried) to achieve adequate fit in a normative sample. Building on the current findings,
psychometric testing of the EAS’ internal structure via an item-by-item factor analysis is
warranted. If these findings are replicated in additional datasets, findings may suggest
dimension or item redundancy, requiring possible scale revision or coding modifications to
the child items, in particular.
Multigroup Measurement Invariance. Emde (2000) raised a legitimate question over
two decades ago concerning whether coding modifications would be needed for applying the
EAS to different contexts of pathology. Study Three of this dissertation confirmed
measurement noninvariance of the maternal nonintrusiveness and child responsiveness
dimensions applied to a sample comprising women with diagnosed depression. Following
adequate replication of findings, and in line with Emde’s query, additional instructions to
support users interpreting EAS data between depressed and nondepressed samples may be
required. For example, a suggestion is that a composite latent EA score is used instead of
comparing group differences according to specific EA dimensions.
A review of the EA literature showed that the EAS had been routinely applied to
calculate and compare means between diverse subgroups (Biringen et al., 2014). However,
evidence of the EAS’ psychometric equivalence between these different groups has not been
published. The review reports earlier study findings of different EA classifications between
parent and child, found among atypical samples, such as disability, foster care and adoption
contexts, found among studies, which led to the addition of further instructions for coding
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special needs and multiple caregiver contexts using the EAS (Biringen, 2008). However,
these coding modifications appear to be based on mean differences within the literature, not
modifications informed by evidence of measurement noninvariance. The valid interpretation
of EA scores among different contexts of pathology requires evidence of measurement
invariance, or noninvariance, of the EAS, applied to these contexts. Researchers are
encouraged to conduct further measurement invariance testing of the EAS across diverse
groups.
Trajectories of EA. Longitudinal pregnancy cohort studies are essential to advancing
knowledge regarding correlates of mother-infant relationship quality. Building on the current
dissertation, additional measurement time-points of mother-infant EA would be beneficial to
assess the trajectory of EA. Using the 2nd edition of the EAS, Celia et al. (2018) measured
mother-infant EA among 56 dyads from infancy to preschool (six, 12, 18 months and 55
months postpartum) and, using multilevel growth modelling, found mother and child EA
followed distinct trajectories across time in their sample. Specifically, while maternal EA was
observed to remain stable, child EA showed a significant increase between infancy and
preschool. Building on the current dissertation and Celia et al. (2018)’s study, research
measuring disorders and EA at multiple time points can contribute new knowledge regarding
the covariation between maternal mental disorders and mother-infant EA over time. Using
larger data sets and advanced statistical techniques, researchers could attempt to examine how
the trajectory of maternal mental disorder relates to mother-infant EA over the perinatal
period.
Emde (1980) first introduced EA as a construct that could be used to gather an earlier
indication of possible infant-attachment security, and since then, EA reviews have suggested
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that EA shows predictive validity with attachment security (Biringen et al., 2010; Biringen,
Damon, et al., 2005; Biringen et al., 2014; Biringen et al., 2017; Saunders et al., 2015).
Researchers could apply the EAS at six months postpartum, the SSP at 12-18 months, and
test the EAS’ predictive validity of infant attachment security. Identification of emotional
unavailability at six months could then inform early intervention to protect against insecure
attachment formation. Notably, the validity of using EAS as a predictor of infant attachment
security requires independent validation, using psychometric studies rather than
observational.
Additionally, some researchers have elucidated to insecure attachments that are no
longer insecure at a follow-up. Fleming et al. (1988) found that differences in maternal
behaviour between depressed and nondepressed mothers at three days, one month and three
months postpartum were no longer apparent at 16 months postpartum. Celia et al. (2018)
observed child EA but not maternal EA to change from infancy to preschool. Further
longitudinal studies using repeated assessment of mother-child EA are needed to extend
existing knowledge regarding EA trajectories (Bornstein & Putnick, 2020; Celia et al., 2018;
Easterbrooks et al., 2012).
Longitudinal Factorial Invariance. To confirm that changes in EA over time reflect
actual changes in EA and not measurement error, similar to the multigroup measurement
invariance testing conducted in the current dissertation, testing the EAS’ measurement
invariance across time is needed. While the EAS (early childhood and infancy version) has
been promoted as suitable for 0 – 5 years, no psychometric evidence of the EAS’s validity for
application at these different ages has been published. Instead, research examining the
stability of the EAS has reported on short-term stability of the scales (Bornstein, Gini,
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Putnick, et al., 2006; Bornstein, Gini, Suwalsky, et al., 2006; Endendijk et al., 2019) and
relied upon mean differences across measurement occasions rather than invariance across
measurement occasions (Little, 2013; Widaman et al., 2010).
Similarly,

Abdelmaseh et al. (2021) recently examined the stability of the maternal

sensitivity scale of the EAS, AMSS, and the mini Maternal Behaviour Q-Sort (MBQS;
Pederson et al., 1990) and concluded scores were discontinuous and unstable over two timepoints; reporting that scores at five months postpartum were significantly lower than scores at
20 months postpartum. Measurement invariance testing, however, was not conducted. Rather,
stability was evaluated according to changes in each test’s mean scores over time. To confirm
the stability of the EAS over time, i.e. whether that the EAS functions in the same manner
across different time points, evidence of longitudinal measurement invariance is required. In
the absence of measurement invariance over these occasions, mean comparisons of EAS over
time are based on the assumption that the same construct (EA) is being captured when EA
may have a different meaning (or function) at these different times.
Accordingly, psychometric studies evaluating the measurement invariance of EA over
time are needed before examinations of EA trajectories can be accurately made. To acquire
the statistical power needed to test multiple waves of EAS data over time, collaborations
between researchers with existing EA data from pregnancy cohorts (e.g. Hakanen et al., 2019;
Rossen et al., 2019) and merging datasets of EA data at different time points, could be an
option.

Mother-Infant Relationship Construct Validity. In addition to psychometric
evaluations, further refinement and clarification of existing parent-child relational constructs
are recommended. The current standards for the educational and psychological testing note
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that the process of test validation may lead to revisions in the test, in the conceptual
framework of the test, or both (AERA, 2014). Indeed, following test revision, interpretations
drawn from the revised test would again need validation. The parent-infant relationship
literature contains numerous constructs, including; attachment, emotional security, EA, each
describing itself as unique to its predecessor.

Additionally, many researchers employ multiple constructs as indicators of a larger
concept, such as ‘dyadic relationship quality’ (Bornstein & Putnick, 2020). Bornstein and
Putnick (2020) employed four different measures, as indicators, of an overall latent factor:
dyadic relationship quality. Items content of the measures appeared consistent (e.g. each
measure had a maternal hostility dimension), suggesting possible high convergent validity.
However, a potential issue with using a conceptual rationale to amalgamate and rename
constructs is inconsistency within the literature, making the synthesis of research and
identifying specific correlates or antecedents to emotional unavailability challenging. The
development of new constructs must be grounded in psychometric evidence, including
discriminant evidence, to show that a construct is unique to existing evidence-based
constructs. If discriminant evidence cannot be established between a new relational construct
and existing constructs, construct proliferation can occur (Hughes, 2018; Shaffer et al., 2016)

Psychometricians advise researchers to focus on establishing the accuracy and
appropriateness of measures when conducting psychometric evaluations, essentially by
asking what the psychometrics measure and whether they are useful (Borsboom, 2012; Cizek,
2016; Hughes, 2018; Lissitz, 2009) EA is described as an extension of attachment, rooted in
the theoretical underpinnings of attachment, specifically maternal sensitivity (Ainsworth et
al., 1969) and maternal control (Baumrind, 1971), but reportedly distinct due to a stronger
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emphasis on emotions, dyadic interaction quality, and multiple dimensions beyond maternal
sensitivity (Biringen et al., 2017; Emde, 1980, 2012).

The psychometric study in this dissertation did not support a multidimensional structure
to the EAS, and results indicated that maternal sensitivity, an attachment concept, accounted
for most of the variance within the latent EA factor (Figure 4). Indeed, researchers have
reported moderate convergent and predictive validity between the EAS and attachment
measures (Tryphonopoulos et al., 2016). The item content between the EAS and Ainsworth’s
Maternal Care Scales (Ainsworth, 1969a; Bretherton, 2013) suggest conceptual overlaps. For
example, content within Ainsworth’s maternal care scales (Ainsworth, 1969a; Bretherton,
2013) describes a focus on emotion (relates to maternal sensitivity and hostility in the EAS),
dyadic/relational coding that includes the infant’s perspective, and additional scales
comprising maternal behaviours such as limit-setting (corresponds with structuring in the
EAS) and interferences (corresponds with intrusiveness in the EAS). While innovative
pursuits to develop new measures are indispensable to progress within the discipline,
establishing the psychometric evidence of a construct's accuracy and appropriateness is
crucial to the scientific scholarship prior to introducing a new construct.

The EAS has been characterised as a valid and reliable measure (Bornstein & Putnick,
2020; Kohlhoff et al., 2021; Rossen et al., 2018). Critical scrutiny of the EA literature in the
development of this dissertation uncovered that the EAS’ validity evidence predominantly
comprised theoretical rationales (Biringen et al., 2014; Biringen & Easterbrooks, 2012;
Saunders et al., 2015) and reports of high inter-rater reliability and convergent and predictive
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validity between the EAS and attachment measures (Bagner et al., 2012; Bohr et al., 2018;
Gridley et al., 2019; Tryphonopoulos et al., 2016). Measures must undergo psychometric
testing; relying on conceptual arguments is inadequate (Irwing et al., 2018, Table 1.1). Based
on the lack of published psychometric evidence for the discriminant validity between the
EAS and attachment combined with the seemingly considerable overlap in conceptual
descriptions and item content, the purported uniqueness between EA and attachment might be
overstated. To verify, psychometric evaluations of the measure’s discriminant validity are
recommended.

Finally, the need for further psychometric evidence is not limited to the EAS. Evidence
from systematic reviews highlights that most parent-infant observational measures have been
reported in no more than one peer-reviewed article (Lotzin et al., 2015). Consequently,
researchers are encouraged to seek higher standards of validity evidence to support their
application and interpretation of parent-child relationship measures, in general.

8.6.2 Implications for Clinical Practice

Parent-infant Assessment

PIMH guidelines are essential to guide clinicians in their clinical practice and are
crucial to promoting evidence-based practice. While the current dissertation validated the
EAS in a research setting, clinical validations of parent-infant relational measures are a gap
that remains in PIMH clinical practice. Following clinical validation studies, metanalytic and
systematic review evidence can then inform PIMH guidelines of specific measures with
clinical validity and utility to recommend. Till then, in the absence of clinical validity
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evidence, rather than selecting measures based on availability and accessibility, clinicians are
encouraged to select measures based on validity evidence acquired through research – ideally
psychometric research. The latest metanalytic and systematic review evidence endorses
formal observational measures for assessing postpartum interaction quality (Gridley et al.,
2019; Lotzin et al., 2015; Tryphonopoulos et al., 2016; Wittkowski et al., 2020). Dissertation
findings suggested most clinicians endorse the impartiality of formal observation measures
(>85%), but few services employed them (32.5%), predominantly using clinical interviews
and parent self-report tools instead (Chapter 7: Study Four). Wittkowski et al. (2020)
acknowledge observational measures as the ‘gold standard’ but propose that resource
demands limit them. Compared to parent-report measures, observation measures typically
require more extensive training and time to administer and code (see reviews by Bretherton,
2013 and Mesman & Emmen, 2013). The EAS and SSP, for example, both require extensive
training, certification, reasonable observation durations (approximately 20 minutes);
however, lengthy coding, scoring, and score interpretation. Accordingly, in agreement with
Wittkowski et al. (2020), observational measures like the EAS or SSP may not be feasible or
appropriate across all clinical contexts.

Nonetheless,

with a streamlined application, services could still benefit from

observational measures.

Application of observational measures could be informed by

thorough screening using briefer parent-report measures (see Wittkowski et al., 2020, for
measures). Services can be selective about which clinicians apply follow-up observational
assessments, particularly to mitigate against improper application and interpretation.
Clinicians with existing specialised assessment skills and knowledge, such as clinical
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psychologists, have the foundation to support more efficient uptake of knowledge and skills
in training. Streamlining assessment protocols in this way can be more cost-effective and
ensure comprehensive measures are not improperly applied due to greater time constraints
faced by triage clinicians, for example.

In light of the dissertation findings confirming perinatal mental disorders, including
history, as predictors of emotional unavailability (Aran, Lewis, et al., 2021b; Aran, Lewis,
Watson, Nguyen, et al., 2021), maternal diagnostic history may also inform the provision of
parent-infant relationship assessment. While diagnostic assessments for all pregnant women
is not feasible, maternal reports of disorder history in existing pregnancy screening measures
may provide insights regarding emotional unavailability risk.

The Antenatal Risk

Questionnaire (ANRQ) assesses evidence-based risk factors for perinatal mental disorders
and is already widely implemented across PIMH services in Australia (Reilly et al., 2021). In
addition to maternal disorder history, each of the remaining ANRQ risk factors has been
shown to predict emotional unavailability; substance use (Frigerio et al., 2019; Hatzis et al.,
2017; Porreca et al., 2018), major stressors (Austin, Christl, et al., 2017; van Ee et al., 2012;
Ziv & Kupermintz, 2021), including domestic violence (Ziv & Kupermintz, 2021), reduced
perceived or received social support (MacMillan et al., 2021), personality traits, particularly,
borderline personality traits and disorder (Kluczniok et al., 2018; Newman-Morris et al.,
2020; Newman et al., 2007; Trupe et al., 2018), trauma (Driscoll & Easterbrooks, 2007;
Fuchs et al., 2015; Harris et al., 2021; MacMillan, Lewis, Watson, Jansen, et al., 2020;
Moehler et al., 2007), and maternal representations (Marjo Flykt et al., 2012; Oyen et al.,
2000; Riva Crugnola et al., 2018). Accordingly, data from existing ANRQ screening may
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inform parent-infant relationship assessments. First, research is needed to evaluate the
ANRQ’s predictive validity of parent-infant relationship constructs, such as emotional
unavailability.

Training and Development
Positively, compared to training experience reported by PIMH clinicians from Galbally
et al.’s (2006) sample 15 years earlier, Study Four’s findings suggested a significant increase
in training experience in treatment targeting the parent-infant relationship. While skills and
knowledge in evidence-based treatment is crucial, services should first establish robust,
evidence-based assessment frameworks. New therapies are frequently marketed to clinicians
in the community and as a result, clinicians are faced with a surplus of options that may not
be embedded in empirical evidence. Treatment planning must be informed by assessment and
formulation. To support clinicians in selecting the appropriate interventions, services are
encouraged to ensure that their staff receive training in robust assessment protocols. Costs
are a widely appreciated barrier to providing training and development to and Study Four did
show that the majority of staff sought their training independently of their service (79.4%).
As described earlier, using rigorous screening to inform observational assessments and
allocation of comprehensive assessments to clinicians according to role and competencies, is
likely to support cost-effective and efficient practice. Accordingly, service directors are
encouraged to undertake a considered review of the current protocols for accessing and
selecting training to attend.

Partner & Family Involvement
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As discussed in Section 8.3.6, greater partner and family support may be indicated for
mental health populations in particular. While acute PIMH services may strive to provide an
environment support partner and family involvement, outpatient and low-risk PIMH services
are likely to possess a greater capacity to include partner and family assessments and
interventions where indicated. Additionally, while acute mental health risk may be lower,
these women may still be at risk of emotional unavailability, given their mental health history
and other psychosocial risk factors contributing to them accessing outpatient PIMH support.
In line with evidence supporting a family approach to PIMH service delivery (Newman,
2020), PIMH service directors are encouraged to employ a preventative approach, review
existing assessment protocols and consider how they can feasibly enhance partner and family
involvement.

Regarding the lack of same-sex representation among service parenting resources and
clinicians’ recommendations for more inclusive language, services are encouraged to review
and adapt health promotional material and service frameworks to ensure they reflect
community diversity and inclusive practices. Developing PIMH resources with these
considerations may elicit a sense of relatability and security among the community,
supporting well-being and help-seeking. Given the average satisfaction ratings identified in
Study Four, service directors are encouraged to consult with their staff when conducting these
reviews and making changes, illustrating they value the perspectives of their staff. Directors
could use the findings from the global survey of PIMH clinicians (Aran et al., 2021; under
review) to initiate dialogue probing potential misalignments in preferences, and if partner and
family assessments are not yet feasible in service delivery, discussing the reasons with
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employees and reaching other more feasible compromises may provide a resolution to the
misalignment and dissatisfaction.

Interdisciplinary Collaboration

Lastly, to support the implementation of each recommendation continued
interdisciplinary collaborations and practice-oriented research is strongly recommended. In
particular, clinically validated parent-infant relational measures still need to be identified. In
response to this need, researchers and clinicians are encouraged to collaborate to offer clinical
settings for researchers to validate measures. Researchers could offer more affordable
training to services to encourage collaborations in exchange for opportunities to validate
measures within a service. The results of clinical validations can then be translated to policy
via future PIMH guidelines, providing clinicians with a selection of clinically validated
measures they can employ. Positively, the high expressed interest in further training among
PIMH clinicians across two surveys (Galbally et al., 2006; Aran et al., 2021, under review)
may suggest interdisciplinary collaborations of this nature will be welcomed by staff.

8.7 Final Remarks

By combining four original research studies, comprised of empirical, psychometric, and
translational research methodologies, this dissertation extended existing knowledge regarding
mother-infant EA in mental health populations and parent-infant relationship assessment in
research and its application to clinical practice. Original contributions to the PIMH field
included the first analysis of EA according to perinatal characteristics of MDD, including
antidepressant use (Aran, Lewis, et al., 2021b), first observations of EA among women with
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BD (Aran, Lewis, Watson, Nguyen, et al., 2021), first psychometric evaluation of the EAS
(Aran, Lewis, Watson, MacMillan, et al., 2021), and first global survey of clinician
perspectives towards parent-infant relationship assessment in PIMH service delivery (Aran,
Lewis, Watson, & Galbally, under review). The aims of each study were addressed,
supporting and refuting empirical findings of similar studies and theoretical claims within the
broader EA framework. Accordingly, inconsistencies and gaps within research and practice
remain, and further research involving parent-infant relationship assessment among mental
health populations is needed, extending to the broad range of perinatal mental disorders.
Collaborations between researchers and clinicians can support further psychometric and
practice-oriented

research to

validate

parent-infant measures for

clinical

use.

Interdisciplinary collaborations of this nature can support PIMH clinicians and researchers to
jointly establish valid and feasible measures to include in future PIMH guidelines. The
current dissertation demonstrates the value of employing several research methodologies and
advanced statistical techniques now at our disposal, to advance the assessment of parentinfant relationship in research and its application in clinical practice.
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material.

333

Appendix 5.2: Study Three – Psychometric Study
Summary of EAS evolution
Described below are the evolution of the Emotional Availability Scales (EAS) over
four editions. The descriptions below have been reviewed by the current author of
the EAS, Professor Biringen, and permission was granted to print them in the
supplementary material of Study Three (Psychometric Study).
1990: 1st Edition EAS (Biringen, Robinson, & Emde, 1988)
1.
2.
3.
4.

Adult Sensitivity (9-point Likert scale)
Adult Structuring/Intrusiveness (9-point Likert scale)
Child Responsiveness (9-point Likert scale)
Child Involvement (9-point Likert scale)

4 single items. Linear. Total = 4 items.
1993: 2nd Edition EAS (Biringen, Robinson, & Emde, 1993)
1. Adult Sensitivity (10-point Likert scale)
Curvilinear: 1: highly insensitive → 10: hyper-sensitivity i.e. appear anxious –
less optimal.
2. Adult Structuring/Intrusiveness (7-point Likert scale)
Curvilinear 1: passive → 6-7: high & overly high, which is intrusive.
3. Adult Hostility (5-point Likert scale)
Linear: 1: not hostile → 5: overtly hostile
4. Child Responsiveness (9-point Likert scale)
Curvilinear: 1: unresponsive → 9: over-responsive
5. Child Involvement (9-point Likert scale)
Curvilinear: 1: uninvolving → 9: over-involving
5 items. Linear & Curvilinear. Total = 5 items.
Several dimensions in the 2nd Edition have a maladaptive upper bound (such as
hyper- sensitive, overresponsive, over-involving), which have been eliminated in the
3rd Edition.
Because the scales in this Edition were curvilinear apart from the Hostility Scale,
some researchers transformed scores for later analyses.
1998: 3rd Edition EAS (Biringen, 1998)
1. Adult Sensitivity (9-point Likert scale)
2. Adult Structuring (5-point Likert scale)
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3.
4.
5.
6.

Adult Nonintrusiveness (5-point Likert scale)
Adult Hostility (5-point Likert scale)
Child Responsiveness (7-point Likert scale)
Child Involvement (7-point Likert scale)

6 items. Linear. Total = 6 items.
The 3rd Edition of the scales makes each dimension linear and separates structuring
and intrusiveness.
2008: 4th Edition EAS (Biringen, 2008)
All linear Likert scales
1. Adult Sensitivity
• Dimension consists of 7 items.
• Item 1 & 2 each on 7-point Likert scale.
• Items 3 to 7 each on 3-point Likert scales.
2. Adult Structuring
• (as above)
3. Adult Nonintrusiveness
• (as above)
4. Adult Nonhostility
• (as above)
5. Child Responsiveness
• (as above)
6. Child Involvement
• (as above)
6 dimensions each comprised of 7 items. Total = 42 items.
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Syntax
Factor Analyses
Title: CFA 1-FACTOR;
Data: File is "PavMplusCFA.csv";
Variable:
NAMES = MPEWSID m1 m2 m3 m4 c1 c2 Dx;
USEVARIABLES ARE m1 m2 m3 m4 c1 c2;
USEOBSERVATIONS ARE (Dx EQ 0);
!USEOBSERVATIONS ARE (Dx EQ 1);
!GROUPING = Dx (0=Control 1=Dep);
Model:
EA by m1 m2 m3 m4 c1 c2;
!c1 WITH c2;
Output: SAMPSTAT STANDARDIZED RESIDUAL CINTERVAL MODINDICES (3.0);
Title: CFA 2-FACTOR
Data: File is "PavMplusCFA.csv";
Variable:
Names are MPEWSID
m1 m2 m3 m4 c1 c2
Dx;
UseVariables are m1 m2 m3 m4 c1 c2;
UseObservations are (Dx EQ 0);
Analysis: !Type = Basic;
Model: F1 BY m1 m2 m3 m4;
F2 BY c1 c2;
Output: STDYX sampstat MODINDICES(0);

EFA in Mplus
Title: EFA 2-factor forced extraction;
Data: File is "PavMplusCFA.csv";
Variable:
Names are MPEWSID m1 m2 m3 m4 c1 c2 Dx;
UseVariables are m1 m2 m3 m4 c1 c2;
UseObservations are (Dx EQ 0);
ANALYSIS:
type = efa 1 3;
estimator= MLR;
ROTATION = GEOMIN (OBLIQUE, .5);
MODEL:
F1-F2 BY m1-c2 (*1);
OUTPUT: SAMPSTAT STANDARDIZED RESIDUAL CINTERVAL MODINDICES (3.84)
TECH2 TECH4;
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Title: EFA;
Data: File is "PavMplusCFA.csv";
Variable:
Names are MPEWSID m1 m2 m3 m4 c1 c2 Dx;
UseVariables are m1 m2 m3 m4 c1 c2;
UseObservations are (Dx EQ 0);
ANALYSIS:
type = efa 1 3;
estimator= MLR;
ROTATION = GEOMIN (OBLIQUE, .5);
MODEL:
F1 BY m1-c2 (*1); !'*1' means EFA;
OUTPUT: SAMPSTAT STANDARDIZED RESIDUAL CINTERVAL MODINDICES (3.0)
TECH2 TECH4;
EFA
SUMMARY OF MODEL FIT INFORMATION
Number of
Model
Parameters
1-factor
2-factor

18
N/A

Degrees of
Chi-Square Freedom
74.089

9

P-Value

0.0000

RESULTS FOR EXPLORATORY FACTOR ANALYSIS
EIGENVALUES FOR SAMPLE CORRELATION MATRIX
1
2
3
4
4.869
0.444
0.317
0.271
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5
0.069

6
0.031

Reliability & Validity
2-Factor Solution
TITLE: 2-factor CFA
DATA: File is "PavMplusCFA.csv";
VARIABLE:
NAMES ARE MPEWSID
m1 m2 m3 m4 c1 c2
Dx;
USEVARIABLES ARE m1 m2 m3 m4 c1 c2;
USEOBSERVATIONS ARE (Dx EQ 0);
ANALYSIS: !Type = Basic;
MODEL: mEA BY m1* m2 m3 m4 (m1-m4);
cEA BY c1* c2 (c1-c2);
mEA-cEA@1;
m1-m4 (m5-m8);
c1-c2 (c3-c4);
MODEL CONSTRAINT: !to calculate validity and reliability
NEW (mEA_REL, mEA_SLS, mEA_SEV);
mEA_SLS=(m1+m2+m3+m4)**2;
mEA_SEV=m5+m6+m7+m8;
mEA_REL=mEA_SLS/(mEA_SLS+mEA_SEV);
NEW (mEA_AVE, mEA_SSL);
mEA_SSL=m1**2+m2**2+m3**2+m4**2;
mEA_AVE=mEA_SSL/(mEA_SSL+mEA_SEV);
NEW (chEA_REL, chEA_SLS, chEA_SEV);
chEA_SLS=(c1+c2)**2;
chEA_SEV=c3+c4;
chEA_REL=chEA_SLS/(chEA_SLS+chEA_SEV);
NEW (chEA_AVE, chEA_SSL);
chEA_SSL=c1**2+c2**2;
chEA_AVE=chEA_SSL/(chEA_SSL+chEA_SEV);
Output: STDYX;
CRITERIA:
Reliability
Convergent Validity
Discriminant Validity

CR > 0.7
AVE > 0.5
MSV < AVE

MEA_REL
CHEA_REL

0.913
0.983

CR > 0.7
CR > 0.7

MEA_AVE
CHEA_AVE

0.735
0.968

AVE > 0.5
AVE > 0.5

Discriminant validity test= square rt of AVE should be greater than inter-construct
correlations (Fornell & Larcker, 1981).
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MEA_AVE = SQRT (.735) = .857 not greater than the correlation between latent
variables.
CHEA_AVE = SQRT ( .968) = .984 is greater than correlation between latent variables.
∴ 2-factor model does not have discriminant validity. The correlation between latent variables
is too high.
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Multigroup Invariance Testing
Model 1. Configural Invariance (Baseline)
TITLE: CFA Model 1 CONFIGURAL
DATA: File is "PavMplusCFA.csv";
VARIABLE:
NAMES = MPEWSID m1 m2 m3 m4 c1 c2 Dx;
USEVARIABLES ARE m1 m2 m3 m4 c1 c2;
GROUPING = Dx (0=Control 1=Dep);
MODEL:
EA by m1 m2 m3 m4 c1 c2;
c1 WITH c2;
MODEL Dep:
EA by m1 m2 m3 m4 c1 c2;
c1 WITH c2;
EA@1;
[EA@0];
[m1-c2];
m1-c2;
OUTPUT: SAMPSTAT STANDARDIZED RESIDUAL CINTERVAL MODINDICES (3.84);
Model 2. Metric Invariance (Weak Invariance)
TITLE: CFA Model 2 Metric
DATA: File is "PavMplusCFA.csv";
VARIABLE:
NAMES = MPEWSID m1 m2 m3 m4 c1 c2 Dx;
USEVARIABLES ARE m1 m2 m3 m4 c1 c2;
GROUPING = Dx (0=Control 1=Dep);
MODEL:
EA by m1 m2 m3 m4 c1 c2;
c1 WITH c2;
Model Dep:
[EA@0];
[m1-c2];
m1-c2;
OUTPUT:
SAMPSTAT STANDARDIZED RESIDUAL CINTERVAL MODINDICES (3.84);
MODEL FIT INFORMATION
Number of Free Parameters
33
Chi-Square Test of Model Fit
Value
66.376
Degrees of Freedom
21
P-Value
0.0000
Chi-square
Overall Model
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df

p-val

Invariant?

MODEL 1
MODEL 2
Number of groups
Difference

45.386
66.376
20.99
0.006
0.008

∆CFA
∆ RMSEA

Criteria: 0.01
Criteria: 0.03

Title: Model 2 Wald Test
Data: File is "PavMplusCFA.csv";
Variable: Names are MPEWSID
m1 m2 m3 m4 c1 c2
Dx;
UseVariables are m1 m2 m3 m4 c1 c2;
GROUPING = Dx (0=Control 1=Dep);
MODEL: EA by m1 m2 m3 m4 c1 c2;
c1 WITH c2;
MODEL Control:
EA by m1@1; !selected reference variable is m1.
EA by m2-c2 (A1 - A5);
EA*;
MODEL Dep:
EA by m1@1; !selected reference variable is m1.
EA by m2-c2 (B1 - B5);
EA*;
Model Test:
!A1 = B1; !tests invariance of the factor loading of m2.
!A2 = B2;
!A3 = B3;
!A4 = B4;
!A5 = B5;

Wald Test of Parameter Constraints

m2
m3
m4
c1
c2

value
2.313
6.047
1.574
9.89
2.316

d.f.
1
1
1
1
1

p-value
0.1283
0.0139
0.2097
0.0017
0.1281

MODEL MODIFICATION INDICES
BY Statements
EA
EA
EA

BY M2
BY M3
BY C1

4.483
4.853
8.126

-0.059
0.097
0.038

-0.256
0.421
0.164

-0.065
0.086
0.036

341

16
21
2
5

0.001

NO

Model 2p. Partial Metric Invariance
TITLE: CFA Model 2 Metric - Partial
DATA: File is "PavMplusCFA.csv";
VARIABLE:
NAMES = MPEWSID m1 m2 m3 m4 c1 c2 Dx;
USEVARIABLES ARE m1 m2 m3 m4 c1 c2;
GROUPING = Dx (0=Control 1=Dep);
MODEL:
EA by m1 m2 m3 m4 c1 c2 (x1-x6);
c1 WITH c2;
MODEL Dep:
EA by c1(y5);
c1 WITH c2;
[EA@0];
[m1-c2];
m1-c2;
OUTPUT:
SAMPSTAT STANDARDIZED RESIDUAL CINTERVAL MODINDICES (3.84);

MODEL FIT INFORMATION
Number of Free Parameters
33
Chi-Square Test of Model Fit
Value
66.376
Degrees of Freedom
21
P-Value
0.0000

Chisquare
Overall Model
MODEL 1
MODEL 2
Number of groups
Difference

45.386
66.376
20.99

df

p-val
16
21
2
5

0.001

MODEL MODIFICATION INDICES
Minimum M.I. value for printing the modification index
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3.000

Invariant?

NO

M.I.

E.P.C. Std E.P.C. StdYX E.P.C.

Group CONTROL

BY Statements
EA
EA
EA

BY M2
BY M3
BY C1

4.483
4.853
8.126

-0.059
0.097
0.038

-0.256
0.421
0.164

-0.065
0.086
0.036

4.483
4.855
8.127

0.059
-0.090
-0.051

0.268
-0.408
-0.234

0.065
-0.080
-0.048

Group DEP

BY Statements
EA
EA
EA

BY M2
BY M3
BY C1

Freed factor loadings sequentially using backward method (Yoon & Kim, 2014), from largest modification
indice to smallest (i.e. c1 then m3.). Note: Yoon & Kim (2014) recommend adjusted M.I. criteria when using
backward method of 6.635. Only c1 is above this threshold.
Begin by releasing c1 constraint then testing chi-square difference.
MODEL FIT INFORMATION
Number of Free Parameters
34
Chi-Square Test of Model Fit
Value
58.222
Degrees of Freedom
20
P-Value
0.0000
Chi-square
df
Overall Model
Model 1
Model 2p

45.386
58.222

Number of groups
Difference
∆CFA
∆ RMSEA

12.836
-0.004
0.002

p-val

Invariant?

16
20
2
4 0.012
Criteria: 0.01
Criteria: 0.03

NO

Still not invariant. We can free m3 next (larger M.I. than m2) but another test that can help
locate source of invariance by testing each indicator is the Wald Test (Jung & Yoon, 2017).
INPUT INSTRUCTIONS
Title: CFA;
Data: File is "PavMplusCFA.csv";
Variable: Names are MPEWSID
m1 m2 m3 m4 c1 c2
Dx;
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UseVariables are m1 m2 m3 m4 c1 c2;
GROUPING = Dx (0=Control 1=Dep);
MODEL: EA by m1 m2 m3 m4 c1 c2;
c1 WITH c2;
MODEL Control:
EA by m1@1; !If the selected reference variable is m1.
EA by m2-c2 (A1 - A5);
EA*;
MODEL Dep:
EA by m1@1; !If the selected reference variable is m1.
EA by m2-c2 (B1 - B5);
EA*;
Model Test:
!A1 = B1; !If you want to test invariance of the factor loading of m2.
A2 = B2; !If you want to test invariance of the factor loading of m3.
!A3 = B3; !If you want to test invariance of the factor loading of m4.
!A4 = B4; !If you want to test invariance of the factor loading of c1.
!A5 = B5; !If you want to test invariance of the factor loading of c2.
OUTPUT: STDYX; MODINDICES(3.84); sampstat;

Testing m3:
Wald Test of Parameter Constraints
Value
Degrees of Freedom
P-Value

6.047
1
0.0139

Testing m2:
Wald Test of Parameter Constraints
Value
2.313
Degrees of Freedom
1
P-Value
0.1283
Testing c1:
Wald Test of Parameter Constraints
Value
9.890
Degrees of Freedom
1
P-Value
0.0017
M3 and c1 both below Bonferroni adjusted critical value = .05/5 (5-tests) = .01 –Jung
& Yoon (2017).
Freed c1 and m3 (as per Wald Test suggests)
INPUT INSTRUCTIONS
TITLE: CFA Model 2 Metric - Partial
DATA: File is "PavMplusCFA.csv";
VARIABLE:
NAMES = MPEWSID m1 m2 m3 m4 c1 c2 Dx;
USEVARIABLES ARE m1 m2 m3 m4 c1 c2;
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GROUPING = Dx (0=Control 1=Dep);
MODEL:
EA by m1 m2 m3 m4 c1 c2 (x1-x6);
c1 WITH c2;
MODEL Dep:
EA by m3(y3);
EA by c1(y5);
c1 WITH c2;
[EA@0];
[m1-c2];
m1-c2;
OUTPUT:
SAMPSTAT STANDARDIZED RESIDUAL CINTERVAL MODINDICES (3.85);

MODEL FIT INFORMATION
Number of Free Parameters
Chi-Square Test of Model Fit
Value
Degrees of Freedom
P-Value

35

52.792
19
0.0001

Δχ2 after unconstraining m3 and c1=
Chi-square
Overall Model
Model 1
45.386
Model 2pp
52.792
Number of
groups
Difference
7.406
∆CFA
-0.002
∆ RMSEA
-0.002

df

p-val
16
19

2
3
0.060
Criteria: 0.01
Criteria: 0.03
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Invariant?

Model 3. Scalar Invariance (Strong Invariance)
TITLE: CFA Model 3 - FL & Intercepts
DATA: File is "PavMplusCFA.csv";
VARIABLE:
NAMES = MPEWSID m1 m2 m3 m4 c1 c2 Dx;
USEVARIABLES ARE m1 m2 m3 m4 c1 c2;
GROUPING = Dx (0=Control 1=Dep);
MODEL:
EA by m1 m2 m3 m4 c1 c2 (x1-x6);
c1 WITH c2;
[m1-c2](11-16); ! item intercepts;
m1-c2;
MODEL Dep:
EA by m3(y3);
EA by c1(y5);
c1 WITH c2;
m1-c2; ! item UNQ;
OUTPUT: SAMPSTAT STANDARDIZED RESIDUAL CINTERVAL MODINDICES (3.84);
MODEL FIT INFORMATION
Number of Free Parameters
30
Chi-Square Test of Model Fit
Value
53.715
Degrees of Freedom
24
P-Value
0.0005
Chi-square
Overall Model
Model 2pp
Model 3
Number of groups
Difference
∆CFA
∆ RMSEA

52.792
53.715
0.923
0.002
-0.017

df

p-val

19
24
2
5
1.000
Criteria: 0.01
Criteria: 0.01

Invariant?

YES

Note: Model 3 vs Model 2 (fully constrained) also results in non-significant p-value, showing
full scalar invariance.
Chi-square
Overall Model
Model 2
Model 3
Number of groups
Difference

df

66.376
70.377

p-val
21
26
2
5

4.001

Invariant?
Model
4.

0.5493

YES
Resid

ual Invariance (Strict Invariance)
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TITLE: CFA Model 4 - FL, Uniq, Intercepts
DATA: File is "PavMplusCFA.csv";
VARIABLE:
NAMES = MPEWSID m1 m2 m3 m4 c1 c2 Dx;
USEVARIABLES ARE m1 m2 m3 m4 c1 c2;
GROUPING = Dx (0=Control 1=Dep);
MODEL:
EA by m1 m2 m3 m4 c1 c2 (x1-x6);
c1 WITH c2;
[m1-c2](w1-w6); ! item intercepts;
m1-c2 (u1-u6); ! item UNQ;
MODEL Dep:
EA by m3(y3);
EA by c1(y5);
c1 WITH c2;
OUTPUT:
SAMPSTAT STANDARDIZED RESIDUAL CINTERVAL MODINDICES (3.84);
MODEL FIT INFORMATION
Number of Free Parameters
24
Chi-Square Test of Model Fit
Value
69.458
Degrees of Freedom
30
P-Value
0.0001
Chi-square
Overall Model
Model 3
53.715
Model 4
69.458
Number of groups
Difference
15.743
∆CFA
0.001
∆ RMSEA
-0.008

df

24
30
2
6
0.015
0.01 criteria
0.01 criteria

MODEL MODIFICATION INDICES
Variances/Residual Variances
M1

10.851

-0.542

-0.542

TITLE: CFA Model 4 - FL, Uniq, Intercepts
DATA: File is "PavMplusCFA.csv";
VARIABLE:
NAMES = MPEWSID m1 m2 m3 m4 c1 c2 Dx;
USEVARIABLES ARE m1 m2 m3 m4 c1 c2;
GROUPING = Dx (0=Control 1=Dep);
MODEL:
EA by m1 m2 m3 m4 c1 c2 (x1-x6);
c1 WITH c2;
!EA@1;
![EA@0]; ! latent FM;
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p-val

-0.029

Invariant?

NO

[m1-c2](z1-z6); ! item intercepts;
m1-c2 (w1-w6); ! item UNQ;
MODEL Dep:
EA by m3(y3);
EA by c1(y5);
c1 WITH c2;
![m1-c2]; ! item intercepts;
!m1-c2; ! item UNQ ;
m1(q1); !uniqueness constraint freed
OUTPUT:
SAMPSTAT STANDARDIZED RESIDUAL CINTERVAL MODINDICES (3.84);

MODEL FIT INFORMATION
Number of Free Parameters
25
Chi-Square Test of Model Fit
Value
58.083
Degrees of Freedom
29
P-Value
0.0011

Chi-square
Overall Model
Model 3
Model 4
Number of groups
Difference
∆CFA
∆ RMSEA

53.715
58.083
4.368
0.001
-0.008

df

p-val

24
29
2
5
Criteria: 0.01
Criteria: 0.01

0.498

Invariant?

YES

However, Heywood Case in nondepressed group with negative residual variance for m1

Nondepressed
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Depressed group

Wald testing each of the residual variances:
INPUT INSTRUCTIONS
TITLE: CFA Wald Testing Residual Variance
DATA: File is "PavMplusCFA.csv";
VARIABLE:
NAMES = MPEWSID m1 m2 m3 m4 c1 c2 Dx;
USEVARIABLES ARE m1 m2 m3 m4 c1 c2;
GROUPING = Dx (0=Control 1=Dep);
MODEL:
EA by m1 m2 m3 m4 c1 c2;
c1 WITH c2;
MODEL Control:
EA by m1-c2 (x1-x6);
EA@1;
[EA@0];
[c2@0]; !RV
[m1-c1](z1-z5);
m1-c1(A1-A5);
MODEL Dep:
EA by m1(x1);
EA by m2 (x2);
EA by m3 (y3);
EA by m4 (x4);
EA by c1 (y5);
EA by c2 (x6);
EA*;
[EA*];
[c2@0]; !RV
[m1-c1](z1-z5);
m1-c1(B1-B5);
Model Test:
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A1 = B1; ! test invariance of each residual variance.
!A2 = B2;
!A3 = B3;
!A4 = B4;
!A5 = B5;
OUTPUT:
SAMPSTAT STANDARDIZED RESIDUAL CINTERVAL MODINDICES (3.84);
Residual variances for all other indicators (m2, m3, m4, c1, c2) did not vary between groups.
Only significant Wald Test was for the m1 parameter. Therefore, inadmissible, cannot
achieve residual invariance.
Wald Test of Parameter Constraint of m1
Value
Degrees of Freedom
P-Value

8.562
1
0.0034
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Latent Mean Invariance
TITLE: CFA Model - FL & intercepts & FMean
DATA: File is "PavMplusCFA.csv";
VARIABLE:
NAMES = MPEWSID m1 m2 m3 m4 c1 c2 Dx;
USEVARIABLES ARE m1 m2 m3 m4 c1 c2;
GROUPING = Dx (0=Control 1=Dep);
MODEL:
EA by m1 m2 m3 m4 c1 c2 (x1-x6);
c1 WITH c2;
[m1-c2](11-16);
m1-c2;
!EA@1;
[EA@0]; !factor intercepts/means to zero
MODEL Dep:
EA by m3(y3);
EA by c1(y5);
c1 WITH c2;
m1-c2; ! item UNQ free;
OUTPUT:
SAMPSTAT STANDARDIZED RESIDUAL CINTERVAL MODINDICES (3.84);

Number of Free Parameters

29

Chi-Square Test of Model Fit
Value
Degrees of Freedom
P-Value
Std. Mean
-0.779

93.608
25
0.0000
95% C.I.
-0.978

P-value
-0.58
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0.0000

Manifest Mean Invariance
TITLE: CFA Model - FL uniq intercepts FMn
DATA: File is "PavMplusCFA.csv";
VARIABLE:
NAMES = MPEWSID m1 m2 m3 m4 c1 c2 Dx;
USEVARIABLES ARE m1 m2 m3 m4 c1 c2;
GROUPING = Dx (0=Control 1=Dep);
MODEL:
EA by m1 m2 m3 m4 c1 c2 (x1-x6);
c1 WITH c2;
[m1-c2](21-26);
m1-c2 (1-6);
!EA@1 !then constrain this to get stdxy mean
[EA@0]; !Fix factor intercepts/means to zero
MODEL Dep:
EA by m3(y3);
EA by c1(y5);
c1 WITH c2;
OUTPUT:
SAMPSTAT STANDARDIZED RESIDUAL CINTERVAL MODINDICES (3.84);
MODEL FIT INFORMATION
Number of Free Parameters

23

Chi-Square Test of Model Fit
Value
Degrees of Freedom
P-Value
STDXY DEP Mean
-0.777

109.389
31
0.0000
95% CI
-0.977
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P-value
-0.578

0.0000

Marsh’s ESEM Taxonomy (Marsh et al., 2014*) - applied to Study Three data

*Marsh, H. W., Morin, A. J., Parker, P. D., & Kaur, G. (2014). Exploratory structural equation modeling: an integration of the best features of
exploratory and confirmatory factor analysis. Annu Rev Clin Psychol, 10, 85-110. doi:10.1146/annurev-clinpsy-032813-153700
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Appendix 5.3: Study Four – Translational Study
Appendix 5.3 has been removed from this version of the thesis as it contains copyrighted
material.
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