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1.Introduction

The overall thesis is underpinned by theories proposed within the field of infant mental
health (IMH), namely it draws on the understanding that all infant development takes place
within the context of children’s relationships, and for many infants, their primary relationship
is with their mother. As developmental skills are thought to build on each other in a stepwise,
sequential process, any early disturbances in these processes are thought to have a knock-on,
relational variables are likely to play a significant influencing role in later child development
outcomes as well as interacting with one another, creating a complex web of early postnatal
experiences.

The overarching aim of this research thesis was to take a wide-angled view of the
multifaceted postnatal experience, by exploring important early relational variables, namely
maternal postnatal depression (PND), maternal-infant attachment, and breastfeeding and their
impact on longitudinal child developmental outcomes, specifically cognitive, language,
neuromotor and socio-emotional development within the first two years of life. In addition to
the empirical paper, this thesis also includes a systematic review looking at the effect of

breastfeeding self-efficacy on PND, as research has indicated an association between these

1999).
PND is a mental health problem that is associated with maternal suffering and possible



public health risk and is a high research priority as it may present a modifiable variable that
could help reduce the long-term risk of child developmental delay/deficit.

The research base on PND and its impact on child development is substantial (Aoyagi
regarding whether PND effects children’s developmental outcomes in general. The

inconsistencies in the research base may be, in part, due to methodological differences between

Conversely to PND, breastfeeding in infancy has been shown to have long-term

beneficial effects, with research indicating it reduces the risk of infection and morbidity in

effects shown are not a result of breastfeeding but rather an artifact of other socioeconomic or

environmental factors such as maternal education that may influence breastfeeding initiation,

to have a dose-response effect, mothers who breastfeed to some extent but ‘top-up’ with infant

formula, versus those that breastfeed predominantly or exclusively, must be identified



accurately to ensure group homogeneity and reliable outcomes. Similarly, to PND,
breastfeeding presents another possible modifiable variable to improve neurodevelopment, and
therefore further reliable research in this area is warranted.

PND and breastfeeding may affect child developmental outcomes not only directly but
also indirectly through their impact on maternal-infant attachment. Attachment theory holds
that a responsive, sensitive response by the parent provides the essential criteria for the infant
attachment the infant builds neural connections that facilitate emotional stability, this
emotional stability forms the foundation from which a child can explore and learn.

PND symptomology may reduce the likelihood of a mother being an adequate social
partner, for example, by reducing maternal responsiveness to infant exploration and maternal
attentiveness to the infant’s attentional focus, both of which have been shown to negatively
The positive benefits of breastfeeding may also be mediated through maternal-infant

attachment relationships as breastfeeding has been shown to provide a more intensified

The current empirical research paper is a secondary data analysis of an Irish prospective
longitudinal birth cohort. The cohort was made up of healthy infants and first-time mothers
with key indicators identifying the group as being of high socio-economic status. The current
study aimed to investigate the effect of PND and maternal-infant attachment at two months
postnatal and exclusive/predominant breastfeeding at two and six months postnatal on infants’
cognitive, language, neuromotor, and socio-emotional development at both 12- and 24-months

follow-up, while controlling for important confounding variables.



While the empirical study is concerned with the consequences of early relational
variables, including PND on neurodevelopmental outcomes, the systematic review investigates

whether breastfeeding self-efficacy predicts PND. Breastfeeding self-efficacy is a women’s

studies examining breastfeeding self-efficacy and PND, the majority show a significant inverse
relationship, that is, mothers who experience low levels of breastfeeding self-efficacy are more
While research tends to point towards a significant negative association between PND and
breastfeeding self-efficacy, the direction of that relationship is yet unclear. The current
systematic review aimedsynthesisese existing empirical research that examined the
longitudinal association between early breastfeeding self-efficacy, measured within the first
six weeks with postnatal depression whicoccursur later in the first postnatal year.

The layout of this thesis is as follows. Chapter two consists of a literature review
providing additional background research. Chapter three consists of the systematic review
which was prepared for publication in the International Breastfeeding Journal, author
guidelines are provided in Appendix A. Chapter four consists of the empirical research paper
which was prepared for publication in the Journal of Experimental Child Psychology, author
guidelines are provided in Appendix B. Chapter five includes the extended methodology,
which includes supplementary information relating to the methods and results sections of both
the empirical research study and the systematic review. Finally, chapter six includes the overall
thesis discussion and conclusions. References are provided at the end of each chapter and are

formatted using APA format.
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2. Background

2.1 Conceptual framework

In the mid-twentieth century, there was a growing interest in child development and
consequently, research in this area grew. For example, John Bowlby’s pioneering work to
integrate Sigmund Freud’s psychology and Charles Darwin’s biology into what we now know
as attachment theory helped to model the evolutionary origins of early human development
biologically pre-wired to form attachments with others, because this helps them to survive. He
suggested that an infant has an innate need to attach to one main attachment figure. This view
that infants have a powerful influencing effect on their parents contradicted the dominant view

The theory of attachment was expanded by Ainsworth et al. (1978) who suggested that
attachment fell into several behaviourally defined categories and that children with sensitive,
attentive, and consistent caregiving were more likely to be securely attached than children who
did not receive such caregiving. Winnicott (1956) also contributed to the field of early child
development by proposing that a mother’s ability to 4old the baby in mind was associated with
the infant’s emotional development. Furthermore, Escalona (1963) hypothesised that it is not
an infant’s genetic endowment or the environmental characteristics (i.e., nature versus nurture)
that mattered most, rather it is the infant’s experience of the world that is most crucial.

These early practitioners and researchers have helped shape the way we think about
infant development and the importance of the relationship context in fostering healthy infant
growth and development. Contemporary scholars continue to develop and expand on these
early theories of child development. For example, interpersonal neurobiological models of

attachment have described the central role of attachment relationships on the development of
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2008). Theorists suggest that the early structural formation of the infant’s right brain, which is
dominant for social and emotional development is impacted by the caregiver’s
psychobiological attunement to the dynamic alternations in the infant’s arousal/affective states
attachment relationship are what researchers have referred to as mutuality or reciprocity.
Simply put, these interactions between an infant and its primary caregiver are comparable to
the serve and return interaction of a tennis game.

Serve and return occurs when a young infant reaches out to its caregiver through gazing,
babbling, or crying and the adult responds by appraising the infant’s arousal/ affective state.
The caregiver then modulates the infant’s arousal/affect before communicating (returning) it

back to the infant through the caregiver’s vocalisations, posture, and facial expressions

The development of a secure attachment relationship through this interpersonal
psychobiological process is growth-promoting. A secure attachment helps develop the infant’s
self-regulation and social competencies and these competencies provide the foundations for the
capacities enable the child to adaptively cope with negative emotion and challenging
circumstances, engage in meaningful social interactions, rely on others for safety and support,

This modern view of attachment suggests that the young brain is extremely malleable

to emotional experiences and as such relational-based stress can have significant and wide-



Research indicates that even within a relatively secure attachment relationship the caregiver

However, when a caregiver is emotionally unavailable, rejecting, or hyper-intrusive it
can induce extreme levels of arousal/ affective states in the infant. If the caregiver provides no

opportunity for repair and the infant is left in an extreme state of stress for prolonged periods,

To summarise the above, it is suggested that sensitive, responsive caregiving provides
the conditions for infants and children to develop strong attachments. In the context of these
attachment relationships, the child builds neural connections that facilitate emotional stability.
This emotional stability provides the grounding that facilitates the child to explore its
environment, as the infant trusts that their caregiver is there as a secure base. For example,
securely attached toddlers tend to be more social with peers and unfamiliar adults than those

infant gains experience and acquires competencies. For example, studies have shown that 3—5-



year-olds who are securely attached are more likely to be empathic, resilient, and self-confident
relationship has been shown to have long-lasting effects. For example, in a study by Jacobsen
and Hofmann (1997), securely attached 7-year-olds were rated by teachers at ages, 9, ,12, and
15 as more attentive and participatory and received better grades than children who were
insecurely attached.

IMH theory as described above provides a conceptual understanding of infant
development, postulating that all infant development takes place within the context of their
relationships. Given this understanding that an infant’s relationships are essential for their
growth and development, it is important to consider the factors that impact and influence a
caregiver’s ability to respond in a ‘good enough’ way to their infants’ needs. Postnatal
Depression (PND), breastfeeding, and maternal-infant attachment will be considered as the
relational variables of interest in the current thesis and their impact on infant socio-emotional
and neurodevelopment will be examined. As depicted in Figure 1, the factors of interest are
highly inter-related and their relationships with one another will be considered in this research
review, other possible related factors will also be considered in the review, some of which will

also be controlled for in the empirical papers (see Figure 1).



Figure 1: Postnatal factors contributing to infant social and neurodevelopment.

Risk factors: Difficult infant temperament, infant biological/genomic disability/disease,
prematurity, low birth weight, low parenting/breastfeeding self-efficacy, young maternal age,
insecure parental attachment style, maternal history of depression, maternal smoking/alcohol
use in pregnancy, obstetric complications, low socio-economic status, low level of maternal
education, poor social support, other parent mental health difficulties, marital conflict.

Child Social-Emotional and Maternal Mental
Neurodevelopment Health

Maternal-Infant
L Attachment

Protective factors: Maternal lifestyle factors including adequate diet, sleep and exercise,
secure parental attachment style, access to resources including health and educational
resources, good actual and perceived social supports, a stable marital/committed relationship,
parental resilience, social connectedness.

2.2 PND and Attachment and their Impact on Development
Beck’s (1967) stress-vulnerability model has been proposed as a conceptualisation of

PND, with childbirth presenting a stressor that triggers depression in individuals who are

predisposed to it. Numerous vulnerability factors have been suggested in the research,

including poor social support, difficult infant temperament, and low socio-economic status
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There is considerable research base on PND and its impact on child development.
However, of yet, there is no consensus regarding PND’s impact on children’s long-term
neurodevelopment, the reason for this is both the paucity and inconsistencies of studies (Aoyagi
& Tsuchiya, 2019). For example, certain developmental domains, such as neuromotor
development and language development have been relatively under-researched (Aoyagi &
slight delay in children’s fine motor development and children’s expressive language
development (Aoyagi, 2019; Keim et al. 2011; Koutra et al. 2013). Thus far, there has been
insufficient evidence to suggest an association between PND and children’s cognitive
development (Slomian et al. 2019). More research is warranted using adequate controls,
confounders suggested in the literature include parental education, household income
breastfeeding, and attachment (Aoyagi & Tsuchiya, 2019; Slomian et al. 2019).

The symptoms associated with PND are thought to reduce a mother’s psychosocial
functioning which, in turn, may increase the risk of her being an inadequate social partner for
her infant and potentially make her less able to meet the infant’s social and emotional needs
she is less able or inclined to attend to the infants’ communicative attempts, and in turn, an
infant may be less inclined to seek maternal attention or engage in the world around them if
they are continually met with negative affect or avoidance. If this impaired quality in the early
relationship between mother and infant becomes reciprocal in their communicative gestures,

then these negative patterns of interaction are believed to have a lasting effect on the infant’s
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Infants exposed to maternal depressive symptoms in the postnatal period may be at
particular risk as they are entirely dependent on the quality of care and emotional
responsiveness provided by others (Murray, 1988). Goodman and Gotlib (1999) provide a
model to explain the intergenerational transmission of risk from women with PND to their
infants. It highlights multiple interacting mechanisms that transmit the effects of PND between
generations, including quality of parenting, the heritability of depression, neuroregulatory
mechanisms, exposure to negative maternal cognitions, behavior and affect, sociodemographic
conditions, paternal health and involvement, course and timing of depression, and individual
child characteristics.

Researchers have suggested that PND should be considered a marker of risk for adverse
child outcomes and not a risk mechanism (Rutter, 1997). While numerous risk mechanisms
have been considered in the research, the quality of the early maternal-child relationship has
received considerable attention as a possible risk mechanism and may mediate the effects of
PND on infant developmental outcomes (Rutter, 1997). The association between impaired
maternal-infant relationships and adverse infant outcomes in dyads where mothers have PND
has not only been noted in high-risk psychosocial populations (Cohn et al. 1986; Field et al,
1990; Lyons-Ruth et al. 1986) but also more recently with lower risk community samples,
however, in general, the infant deficits were less extreme in these groups (Lovejoy, 2000;
Murray et al. 2003).

While a considerable amount of research supports a significant negative relationship
between PND and maternal-infant attachment (Dubber et al 2015 & Grace et al 2003), not all
mothers with postnatal depression experience difficulties in the attachment process, nor do all
mothers with difficulties in the maternal-infant attachment relationship have postnatal

depression. Other factors that have been showing to uniquely impact maternal-infant
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attachment outside of postnatal depression include, maternal education, perceived social
support, infant temperament, and preterm birth (Doyle et al. 2022; Hanko et al. 2020).

Infant temperament has been found to impact maternal PND, on maternal-infant
attachment, and on infant developmental outcomes. In general, a secure attachment relationship
helps to buffer the impact of less favourablfavorableal (e.g., prematurity) and temperamental
‘goodness of fit’ framework for understanding the interplay between an infant’s innate
temperament and parenting behaviour in explaining a child’s attachment and long-term
development (Mangelsdorf, 1990). For example, a child who takes time to warm up may pose
a difficulty for a parent who is themselv and needs immediate feedback to feel successful with
their baby. As such, the infant’s temperament has an indirect effect on their development by
influencing the behaviour of the caregiver (Hong, 2012). Research has shown that infant
temperament (including measures of infant fussiness, activity level and positive affect) were
predictive of conduct problems between the ages of 4 and13 years (Lahey, 2008). However,
the risk of conduct disorder was reduced in infants of mothers who were rated responsive to
their child’s needs in the first year of their lives. It appears that although certain temperamental
traits are associated with less favourable outcomes the infant’s outcome maybe ameliorated by
attuned, responsive parents (Lahey, 2008). Equally, parenting may also negatively influence
the developmental trajectory of a child who shows no temperamental risk factors for
developing atypical behaviour such as conduct disorder if parents are not able to adjust to their
child’s temperamental needs (Lahey, 2008).

In a systematic review, PND and infant temperament have also been found to be
moderately associated with one another (Becks, 2001). In a study by Murray et al (1996) where
infant irritability and PND were measured at 10 days old, results indicated that neonatal

irritability was the best predictor of the mother’s developing depression in a group of women
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at high risk of developing PND, irritability was not a risk factor in a low-risk group. PND and
infant temperament have been shown to have a bidirectional relationship, with certain infant
temperamental traits putting mothers at risk of PND, but also research has shown that an
infant’s temperament may be affected by maternal PND, for example, Whiffen and Gotlib
(1989) found that infants of depressed mothers displayed significantly more negative emotions
and were less tolerance than infants of non-depressed mothers.

Furthermore, more recently research has shown that paternal parenting practices may
be correlated with maternal mental health and child development. Partners of depressed women
have been shown to demonstrate less optimum interactions with their infants. Although less
recognised, postnatal depression in men is a significant problem with studies estimating
paternal depression to be between 1.2% to 25.5% in community samples (Goodman, 2013).
The rate of paternal depression in partners of women who have a diagnosis of PND has been
estimated to be as high as 50% (Goodman, 2013). Maternal depression is thought to be the
strongest predictor of paternal depression in the postnatal period (Zhang et al. 2016). The
influence of fathers’ involvement in the neurodevelopment of their children has become of
greater research interest in recent years. For example, father-infant play has been shown to
offer substantial support for early development in multiple domains, including cognitive
development, emotional regulation, and the development of secure attachments (Stein et al.
2014). Paternal PND may pose barriers to father-infant involvement and engagement, if
mothers and fathers experience PND at the same time this may further risk the child’s
developmental potential.

Another factor that has been shown to be correlated with both PND and child
development is marital stress (Hanington et al. 2012). Families of depressed mothers report
higher levels of stress in comparison to families where mothers are well, marital stress is a

particularly important source of stress as it has the potential to impact all family members
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(Coyne et al.1990). Levels of marital stress and divorce are must higher in families where the
mother is depressed (Coyne, 1990; Johnson et al.1997). Moreover, the significant positive
association between marital conflict and child behavioural, emotional, and cognitive problems
has been well established in the literature (Cummings et al. 1994, 2002). In addition, marital
conflict has been shown to mediate the relationship between maternal and paternal PND and

child outcomes (Hanington et al. 2012).

2.3 Breastfeeding and its Impact on Development
Breastfeeding is a significant task of early motherhood. Evidence suggests that it is

linked to multiple health benefits, for example, reducing the risk of infection, asthma, obesity,

breastfeeding rates in the European region. The latest national Irish figures from 2015-2016
indicate that 60% of mothers breastfeed to any extent at hospital discharge and this drops to

There is a growing body of research investigating the effect of breastmilk on
neurodevelopment, this is in part because breastfeeding is a modifiable variable that potentially
2013). One theory regarding the transmission of breastfeeding benefits is that breastfeeding
may enhance cognitive development by providing important biological components such as

long-chain polyunsaturated fatty acids, certain hormones, oligosaccharides, and phospholipids
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suggested that the positive advantages of breastfeeding on neurodevelopment simply reflect a
more advantaged childhood environment and it is these factors that are correlated with
mothers who initiate and continue to breastfeed their children tend to be older, have a higher
level of education ,and have higher socio-economic status than mothers who never breastfed
2009) Some studies have shown that the association between breastfeeding and
neurodevelopmental outcomes are not statistically significant after adjusting for these
benefits of breastfeeding may also be linked to an enhanced attachment relationship between
mother and infant, this possibility will be considered further below.

In a study where the effect of breastfeeding duration on cognitive and motor

development was examined in one- and five-year-old children, an effect of breastfeeding

013). On the other hand, Sacker & Quigley (2006) found that breastfeeding was protective

against gross motor but not fine motor delay, after controlling for biological, socio-economic,

Although the early debate centered on the impact of socioeconomic variables, and how
they may accentuate or ameliorate the relationship between breastfeeding and

neurodevelopmental outcomes, other socio-environmental factors such as parental nurturance
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might intensify the early mother—infant relationship, by inducing physiological and
behavioural changes through the production of hormones prolactin and oxytocin released in
been shown to have a relaxation effectonr mothers, with studies showing that breastfeeding

mothers have lower blood pressure and respond less to stressors than non-breastfeeding

base from which the infant can explore the world around them. Both these outcomes have a
positive effect on learning and are likely to enhance neurodevelopment, increasing the
likelihood of infants reaching their biological potential.

Studies have also shown the association between PND and breastfeeding with the
findings indicating that there is a significant association between these variables, with early

exclusive and non-exclusive breastfeeding cessation more likely in the presence of PND

directionality of the association is yet unclear. Although a successful breastfeeding experience

is protective against PND (Ystrom, 2012), studies have also indicated that stopping
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breastfeeding early in the postnatal period has been associated with an increase in depressive
symptoms (Hasselmann et al. 2008; Dennis et al. 2009). This latter association where early
breastfeeding cessation has been found to be associated with PND maybe explained by the
mother’s feeding experience, in particular stopping breastfeeding due to physical difficulties
or pain has been found to be associated with PND (Browne et al. 2015). The possible mismatch
between positive breastfeeding expectations and the reality of breastfeeding challenges may
contribute to feelings of low self-efficacy and guilt, potentially contributing to PND. The
direction of the association may also function the opposite way, for example, depressive
symptoms may increase the risk of breastfeeding being more challenging or painful. Mothers
suffering from depression may interact less with their infants, including reduced touching and
skin-to-skin contact (Field, 2010) which may increase the likelihood of breastfeeding
difficulties. For example, causing mother to be less sensitive to positioning of the infthe ant on
the breast, leading the to poorer latch and lower milk intake ultimately leading to poorer infant
weight gain and breastfeeding cessation (Hart et al., 2011).

Moreover, mothers who have had difficult birth experiences are at greater risk of both
finding breastfeeding more difficult and developing PND symptoms. Other factors that may
contribute to both shorter breastfeeding duration and depressive symptoms include high
maternal trait anxiety (Brown, 2014) and low maternal self-efficacy (McQueen et al. 2011).
Both of these factors are likely to leave mothers feeling less able to cope with motherhood in
general, predisposing them to poorer breastfeeding outcomes and PND.

While considerable research attention has been given to the association between PND
and breastfeeding, less research has considered the socio-cognitive factors connected to
breastfeeding, including the impact of negative attitudes to breastfeeding and breastfeeding

refers to a woman’s confidence in her capacity to breastfeed. Self-efficacy influences behaviour
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by impacting how much effort someone expends and how long they persist with a task, as well
as how they respond when faced with challenges and the nature of their self-talk, (for example,
how self-efficacious someone is, is related to their own previous experience of the task, their
vicarious experience of the task (viewing someone else completes the task), the encouragement

they receive from influential others (social supports,) and their physiological responses

1999).

The affect of maternal confidence in breastfeeding has been investigated by several
researchers, the majority of which show a significant inverse relationship, meaning that
mothers who experience low levels of breastfeeding self-efficacy are more likely to be at risk
the direction of this relationship is yet unclear. Methodological differences and limitations
among the existing research have also led to difficulty in interpreting the overall picture. For
example, the association between PND and breastfeeding self-efficacy has rarely been the
primary research question in studies that have examined their relationship, therefore the
limiting the possibility of examining causal relationships between the factors. There has also
been a lack of reporting of confounding variables controlled for, for example, parity, depression
hist,ory and obstetric health, therefore existing findings need to be interpreted with caution

Proponents of IMH state that infancy is a time of critical importance and an infant’s
mental health is the foundation of all future development. Attachment, PND, and breastfeeding
may directly impact neurodevelopmental outcomes, but indirect effects of attachment and PND

may also be mediated through the maternal-infant attachment relationship. The postnatal period

is made up of a tangled web of important variables that may impact long-term
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neurodevelopment (see Figure 1), however much of the research to date has looked at the
impact of these variables on development independently rather than taking a multifactorial
approach. Moreover, while a considerable volume of research has looked at the associations
between these early postnatal variables and child developmental outcomes, there remains no
consensus among the findings. This may be due tovariationsn in the methodological approaches
taken between existing studies. There is a need for more longitudinal, prospective studies that
precisely define the variables of interest and that control for important confounding variables

The complicated interactions between early postnatal factors such as PND,
breastfeeding, and maternal-infant attachment makes it important to consider their impact
simultaneously on long-term developmental outcomes. What is common amongst these
variables is that they are modifiable and a greater understanding of their impact on
neurodevelopment, as well as greater clarity surrounding their relationship with one another,
could potentially be of great public health importance, as they potentially offer routes to
intervention that may reduce long-term developmental delay.

While considering the consequences of these early variables is of high research priority,
it is also essential that risk factors for PND are considered so that preventative measures can
be investigated. Breastfeeding self-efficacy is a PND risk factor that is recently gaining more
research attention. The research, to date, seems to support an association between PND and
However, the direction of the association is of yet, unclear. The next chapter presents a
systematic review that investigated whether breastfeeding self-efficacy is associated with later

postnatal depression.
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3.1 Abstract

Aim: To review studies that have examined the association between breastfeeding self-
efficacy and subsequent postnatal depression. The longitudinal and concurrent relationship of
breastfeeding self-efficacy to PND was reviewed using prospective studies only.

Method: Literature was synthesised from four databases, PsychINFO, MEDLINE,
PsychArticles, and CINAHL in October 2020. Two researchers independently assessed the
articles for the following inclusion criteria: prospective studies where the relationship between
breastfeeding self-efficacy with later postnatal depression, within the first year postnatal was
examined. Participants were healthy primiparous or multiparous women who had given birth
to a term or near-term singleton and healthy baby. Breastfeeding self-efficacy was measured
within the first six weeks postpartum and PND was measured within the first year postpartum.

Results: Five studies met the inclusion criteria (n = 1,299). Bivariate and multivariate
associations are described, and a narrative synthesis of the findings is outlined. Results
indicated an effect of breastfeeding self-efficacy on postnatal depression. Specifically, low
breastfeeding self-efficacy scores at baseline (ranging from one day to six weeks following
birth) were predictive of increased risk of postnatal depression symptoms at follow-up (within
the first six months postpartum) in all five studies reviewed. The results also indicated that
there was a concurrent association between breastfeeding self-efficacy and postnatal
depression when the association was examined cross-sectionally at baseline. Moreover, the
predictive significance of breastfeeding self-efficacy became weaker and more varied across
time in the postnatal period.

Conclusion: Findings suggest that breastfeeding self-efficacy is not just associated
with postnatal depression contiguously in time but predicts the extent of PND across time.

Keywords: Breastfeeding self-efficacy; postnatal depression; postpartum depression;

systematic review.
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3.2 Background

It is estimated that the prevalence of postnatal depression (PND) is 19.2% within three
months post-delivery (Gavin, Gaynes, Lohr, Meltzer-Brody, Gartlehner & Swinson, 2005).
PND has a significant impact on maternal health and well-being and the consequences can be
wide-reaching, impacting the mother, infant, and wider family. Therefore, PND is an important
public health concern. In many cases, PND can be affectively treated, yet many mothers do not
seek treatment and it is often missed by primary caregivers (Briscoe & Williams, 1985; Coates,
Schaefer & Alexander, 2004). In the UK and Northern Ireland, the rate of perinatal suicide is
3.7%, with approximately half of these mothers, who die by suicide in the postnatal period, not
receiving a diagnosis. The American Psychiatric Association’s Diagnostic and Statistical
Manual of Mental Disorders, fifth edition defines PND as a major depressive episode, it
involves moderate to severe symptoms that begin within four weeks of delivery.

The symptoms of PND are like the symptoms of depression that occur outside the
postnatal period (e.g., sleeping and eating disturbances, emotional lability, guilt, shame, and
suicidal thoughts) (O’Hare & McCabe, 2013). However, what differs is the critical importance
of this period for women and their babies. There is considerable evidence to suggest that PND
compromises the maternal-infant relationship and maternal caregiving capacities, the result of
which can have long-term negative consequences for children across physical, social,
emotional, psychological, and educational domains (see review by Aoyagi & Tsuchiya, 2019).

The personal and societal costs of PND are vast, and as such PND constitutes a significant
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public health concern. Therefore, more knowledge is needed about risk and protective factors
to prevent the effects of PND.

Two of the most powerful PND risk factors are lack of social support and the mother’s
previous history of depression and anxiety, with depression in pregnancy being identified as
one of the strongest predictors of PND (Ghaedrahmati, Kazemi, Kheirabadi, Kheirabadi,
Ebrahimi & Bahrami, 2017). Other risk factors identified include low income, less maternal
education, young age (13—18-year-old mothers have the highest risk), having more than one
child and labour complications (Ghaedrahmati et al. 2017). While many of these risk factors
are non-modifiable, one potential PND risk factor that may be amenable to intervention is
breastfeeding failure. Whilst the latter has been associated with PND, the direction of the
relationship remains equivocal (Dennis & McQueen, 2007; Henderson, Evans, Straton, Priest,
& Hagan, 2003). For example, some studies have found that PND emerges because of
breastfeeding interruption suggesting that stopping breastfeeding early may be involved in the
cause of PND (Mezzacappa & Katkin, 2002; Mezzacappa & Endicott, 2007). However, other
studies suggested that PND symptoms precede breastfeeding cessation and therefore PND is
involved in the cause of early cessation rates (Dennis & McQueen, 2007; Galler, Harrison,
Ramsey, Chawla & Taylor, 2006; Henderson et al., 2003).

While much of the research in this area has focused on the links between PND and
actual breastfeeding behaviour, a limited but growing body of research has investigated the
association between PND and other features of breastfeeding such as breastfeeding self-
efficacy (e.g., Dennis, 2003; Dennis et al., 2007; Henshaw, Fried, Siskind, Newhouse, Cooper,
2015; Minamida, Iseki, Sakai, Imura, Okano & Tanii, 2020;). Self-efficacy is defined as an
individual’s confidence in his or her perceived ability to perform a task or behaviour (Bandura,
1977). Self-efficacy plays a part in determining how much effort an individual will expend and

how long they will persist when faced with a challenge and whether they have more
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encouraging or self-defeating thoughts (Dennis, 2003). Bandura (1977) argued that a general
measure of self-efficacy was not sufficient when investigating self-efficacy associated with
specific behaviours. Therefore, the breastfeeding self-efficacy measure was developed by
Dennis & Faux (1999). High rates of breastfeeding self-efficacy have been found to increase
the duration and exclusivity of breastfeeding (de Jager, Broadbent, Fuller-Tyszkiewicz &
Skouteris, 2014; McCarter-Spaulding & Gore, 2009; Ystrom, Niegel, Klepp & Vollrath, 2008).

As breastfeeding is thought to be a protective factor reducing the risk of PND, it is also
hypothesized that social cognitive factors such as breastfeeding self-efficacy would help to
offset depressive symptoms in the postpartum period. Of the studies examining breastfeeding
self-efficacy and PND, the majority show a significant inverse relationship, that is, mothers
who experience low levels of breastfeeding self-efficacy are more likely to be at greater risk of
PND (Dennis, 2003; Dennis et al. 2007; Henshaw et al., 2015; Minamida et al. 2020). In the
early postpartum period, feelings of low self-efficacy in breastfeeding may make a mother
more vulnerable to negative perceptions of the breastfeeding experience. This negative
perception may be further reinforced by negative cognitive bias, characteristic of depressive
presentations. These negative cognitions may also lead to a mother misinterpreting her infant’s
signals. Impaired maternal-infant interactions are a feature of PND and may help to explain the
dissatisfaction experienced by the mother with her infant feeding method (Dennis et al. 2007).

Although research tends to point towards a significant negative association between
PND and breastfeeding self-efficacy, the direction of that relationship is yet unclear (Dennis,
2003; Dennis et al. 2007; Henshaw et al. 2015; Minamida et al. 2020). Moreover, the
methodological limitations within the research base mean that results need to be interpreted
with caution. Of note, the association between PND and breastfeeding self-efficacy is rarely
the primary research question, and therefore, the reporting of findings in this area is somewhat

scarce and studies often use cross-sectional designs limiting the possibility of examining causal
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relationships between the factors. Poor reporting of important confounding variables such as
parity, obstetric health and depression history also make interpretation of results difficult.

The current review aims to look at the longitudinal impact of early breastfeeding self-
efficacy on PND later in the postpartum period. To allow for a relatively greater interpretation
of causality, only prospective studies were included. Where cross-sectional associations
between breastfeeding self-efficacy and PND are included in the prospective studies, they are
also reported in this review. This review endeavourendeavorslight on the directionality of the
association between breastfeeding self-efficacy and PND and help to delineate the potential
risk factors /consequences of PND more clearly. As breastfeeding self-efficacy is a modifiable
variable, the current review may offer direction to future intervention studies. To the authors’
knowledge, there is no published systematic review addressing the direction of the relationship

between PND and breastfeeding self-efficacy.
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3.3 Methods

The review was conducted by Preferred Reporting Items for Systematic Reviews
(PRISMA) guidelines for the reporting of systematic reviews (Liberati, Altman, Telzaff,

Mulrow, Gotzche, Loannidis, ...& Moher (2009).

3.3.1 Inclusion Criteria

Studies considered for the review were published longitudinal prospective studies in
English. Studies were included if they reported outcomes for healthy primiparous (good
physical health/ no serious obstetric complications) or multiparous women, who gave birth to
a term or near-term singleton and healthy baby. History of depression/depression during
pregnancy was not an exclusion criterion as studies did not typically control for this variable.
Only studies that included standardized validated outcome measures of breastfeeding self-
efficacy and PND were included. Studies that examined the relationship between breastfeeding
self-efficacy with later PND were included. Where such studies also included cross-sectional
associations between breastfeeding self-efficacy and PND, these associations were also
examined. However, the primary focus was on the prospective relationships. Studies were
included if they measured breastfeeding self-efficacy within the first two months postnatal and

PND within the first year postnatal.

3.3.2 Search Strategy

A scoping review was conducted to inform the final inclusion criteria and relevant
search terms to be used in the final review. To also help generate the search terms, similar
systematic reviews were consulted. In addition, common terms used in the research area were
identified by searching keywords in Google Scholar. Preliminary search terms were further

developed in consultation with a University College Cork’s subject librarian.
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When the search terms were identified, a systematic review was conducted by entering

the search terms into the following databases: PsycINFO, MEDLINE, PsychArticles, and
CINAHL on the 1% of October 2020, no date restriction was applied. This search was repeated
in October before submission, the date was restricted to the prior two years for this second
search.
The following search terms were used (“postpartum depress*” OR “postnatal depress*””) AND
(breastfeeding OR “breastfeeding”) AND (“breastfeeding self-efficacy” OR “breastfeeding
self-efficacy” OR self-efficacy). The search was limited to papers’ titles and abstracts. Grey
literature was included as an attempt to account for publication bias. In October 2020, key
terms were entered into Google Scholar and the first 200 items were reviewed. In addition, the
reference list of the final review papers was hand-searched for studies that met the inclusion
criteria.

Retrieved articles were exported from each database to a data manager Covidence,
where duplicates were removed. Studies were excluded in a stepwise manner of screening
titles, abstracts, and full texts The two authors (MW and CM) independently reviewed the
studies. The studies were first reviewed at the title and abstract level and then the remaining
studies at full-text level were read in depth. Agreement on articles for inclusion was 100%
between the two authors. Studies were excluded if they did not meet the inclusion criteria set
out by the author. Studies were excluded for the following reasons: the study was cross-
sectional in nature and did not include a longitudinal PND outcome variable, measures of
breastfeeding self-efficacy or PND were either not standardized or were not completed within
the timescales set out in the inclusion criteria, and one study was excluded because participants

(mothers) in the study were younger than 18 years old.
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3.3.3 Study quality

The National Heart, Lung, and Blood Institute-Quality Assessment Tool for
Observational Cohort and Cross-Sectional Studies was used to assess study quality (Appendix
D). The scale consists of 14 quality assessment statements evaluating a range of quality criteria.
Statements related to the specification of the research question and population sample,
justification of sample size, level of attrition, reliability of measures used, and inclusion and
adjustment for confounding variables. All included papers were assessed by the first author
(MW) and a subset (43%) was cross-checked by the second author (CM). Discrepancies
between authors’ scores that arose were addressed through discussion until consensus was
reached. A score >12 was deemed ‘good’ quality, studies receiving scores between ten and
twelve were deemed ‘fair’ quality and papers <10 were deemed ‘poor’ quality. This
categorisation was reached through author discussion and review of The National Heart, Lung
and Blood Institute-Quality Assessment Tool for Observational Cohort and Cross-Sectional

Studies guidelines.
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Figure 2: Prisma Flow Chart Demonstrating Systematic Search Process
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Table 1: Quality assessment of included studies- National Heart, Lung, and Blood Institute; Quality Assessment Tool for

Observational Cohort and Cross-Sectional Studies.

Study, The The Participant ~ Participant ~ Sample  Exposure Examinat Exposure Exposure Outcome Outcome Loss to follow- Key
Year research study rate of the s recruited size s of ionof  measures are (s) measures are  assessors up after confounding variables
question  popularly eligible from the justified interest  different clearly measured clearly defined, blinded to the baseline 20%  were measured and
clearly  specified person’s at same or measured  levels of defined, more than valid, reliable, exposure or less adjusted statistically for
stated and least 50% similar before exposure valid, once over and status of their impact between
defined population outcomes asrelated reliable, and time implemented participants exposure(s) and
of to implemented across all outcome(s)
interest outcome across all participants
participants

Dennis
2003%** v v v v X v v v v v v v v
Haga
2012 v v v v X v v v v v v X v
Henshaw
2015%* v X v v X v v v v v v X v
Minamid
a v v v v v v v v v v v X v
2020%**
Dennis
2007** v v X v v v v v v v v v v

Note: v indicates criterion was met, X indicates criterion was absent, NR indicates not reported ** indicates ‘Good’ quality * indicates ‘Fair’ quali
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3.4 Results

The study screening and selection process is illustrated in the PRISMA flow chart in
Figure 1. Of the initial 158 articles identified by the search, five papers were suitable for
inclusion in the review (Dennis, 2003; Dennis et al., 2007; Haga et al., 2012, Henshaw et al.,
2015; Minamida et al., 2020). All papers were longitudinal, prospective designs that collected
data at least three times within the first six months postpartum. It appears that both Dennis's
papers shared a pool of participants, although this is not made explicit within the respective
papers. There were 1,299 participants across all included studies, the participants in both
Dennis studies were only counted once fof this review. Moreover, the overall average maternal
age was 29 years. The studies were conducted in both western and eWesterncountEastern.e.,
Japan, Canada, USA, and Norway), representing varying cultural influences and health and
social care infrastructures. In two of the studies, all mothers were primiparous (Henshaw et al.
2015; Minamida et al. 2020), while the other studies included a combination of primiparous
and multiparous mothers (Dennis, 2003; Dennis et al. 2007; Haga et al. 2012). Most
participants had post-secondary qualifications and were in a relationship.

The quality of each study, according to National Heart, Lung and Blood Institute-
Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies is outlined in
Table 1. All studies were rated ‘good’ or ‘fair’, none of the studies received a ‘poor’ rating.
The main limitation of the included studies was the attrition rates were high, potentially
introducing bias into the sample. This is a common criticism of longitudinal studies. Participant
characteristics and the study's main findings are summarised in Table 2. Due to the differing
research designs, analyses, and measures used, conducting a meta-analysis was not possible.
Instead, bivariat, and multivariate associates are described, effect sizes were calculated and are

presented in Figures 2 and 3 and a narrative synthesis of the findings is outlined.

A



Table 2: Summary of participant characteristics and key findings of reviewed studies.

Study N Mean Parity Sample characteristics Measures Key findings
age
(SD)
Dennis 491 29 45% 40% had completed a college or BSES-SF, EPDS, The cross-sectional analysis found a significant negative
2003 (5.0)  primiparous, technical school diploma and 24% RSES, PSS correlation between breastfeeding self-efficacy and EPDS
(Canada) 55% had completea d university degree or scores at one week postnatal (r =-.38).
multiparous higher. The longitudinal analysis found a significant negative
correlation between breastfeeding self-efficacy at one week
Relationship status: not reported postnatal and EPDS scores at four weeks (r =-.35) and 8 (r
= -.25) weeks postpartum.
Haga 344 32 64.6% 42% completed a bachelor and EPDS, CERQ, Breastfeeding self-efficacy was a significant predictor of
2012 (4.32) primiparous, 41.7% completea d master’s degree BSES-SF, BSSS EPDS score at 1.5 months postpartum (B = -.1) and the
(Norway) 28.2%  were or higher. change in EPDS score over time (B =-.01)
mother to two The best model for predicting EPDS included BSES, the
children,7% 45.2% were married, 53.2% were in Berlin Social Support Scale, and Cognitive Emotion
were motherto common law marriages and 15% Regulation Scales (R? =37.7).
2+ children were single
Henshaw 142 30 All Not reported. EPDS, PDPI-R, BSES-SF at two days postnatal was a significant predictor
2015 (5.12) participants BaM-13, BSES-SF of depressive symptoms at 6 weeks (B =-.32) and 6 months
(USA) ’ were 73.53% were married, 18.63% were (Single item rating (B =-.11) postpartum.
primiparous in common law marriages and on the following: The best model for predicting depressive symptoms
7.84% were single breastfeeding ease, included ethnicity, education, income, EDPI-R, EPDS,
partner support, use work status, breastfeeding status, breastfeeding -ease,
of  breastfeeding breastfeeding class, lactation support and consultation, and
education breastfeeding self-efficacy (R? = .4 at 6 weeks; R? = .16 at
resources). 6 months).
Minamida 185 28 All 43.14% completed college and EPDS, BSES-SF, When the BSES-SF scores from baseline (1 day postnatal)
2020 (4.9)  participants 29.90% completed a master’s degree  PBQ, and STAI were compared with depressed and non-depressed mothers
(Japan) were or higher. at 1 month follow-up, a significant difference was evident
primiparous (p <.05,r=.27)

Relationship status: not reported

Both the depressed group and non-depressed group showed
significant increases in BSES-SF over time (1 day, 3 days,
and 1 month postnatally).
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Dennis 594 28 44% 38% completed college and 21% EPDS & BSES When the BSES-SF scores from baseline (one-week

2007 (5.0)  primiparous, completed university with a postnatal) were compared for depressed and non-depressed
(Canada) 56% were bachelor’s degree or higher. mothers, a significant difference was evident at four weeks
multiparous (p <001, r =39). At 8 weeks, the depressed group had

90% were married or in common- significantly lower BSES-EF scores (p = .004, r =.11)

law marriages.
Edinburgh Postnatal Depression Scale. PDPI-R, Postpartum Depression Predictors Inventory-Revised, BaM13 a mother scale. BSES-SF, Breastfeeding Self-efficacy Scale-
Short form. CES-D, PBQ, Postnatal Bonding Questionnaire. STAI, State-Trait Anxiety Inventory. RSES, Rosenberg Self-Esteem Scale. PSS, The Perceived Stress Scale.
CERQ), Cognitive Emotional Regulation Questionnaire. BSSS, Berlin Social Scal
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Figure 3: Effect size (r) for the effect of self-efficacy on depression at baseline.
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Figure 4: Effect size (r) for the effect of self-efficacy on depression at follow-up
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3.4.1 Study Findings
Table 2 presents a summary of the included studies. The Edinburgh Postnatal Scales

(EPDS) was used as the measure of PND in all studies (Cox, Holden & Sagovsky, 1987).
Three of the studies used the breastfeeding self-efficacy scale while four of the studies
used the shortened version of the breastfeeding self-efficacy scale (Dennis, 2003; Dennis

et al., 1999).
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The statistical analysis varied considerably between studies. One of the studies
(Henshaw, 2015), carried out a hierarchical linear regression, examining the unique
variance of breastfeeding self-efficacy after controlling for multiple factors:
race/ethnicity, education, income, postnatal depression, postpartum depression, work
status, breastfeeding ease, breastfeeding, breastfeeding class, breastfeeding support, and
lactation consulting. One study used a multilevel longitudinal model (Haga et al. 2012)
and one used correlation analysis (Dennis, 2003). All the studies found a cross-sectional
association, demonstrating that breastfeeding self-efficacy at baseline (ranging between
one day to six weeks postnatal) was predictive of depressive symptoms at baseline (effect
sizes ranging from medium to large, r = -.35 to r = -.55), and all studies also found
breastfeeding self-efficacy at baseline predictive of depression at a later stage (ranging
from four weeks to six months postpartum) in the postpartum period (effect sizes ranging
from small to large, r=-.16 to r = -.5).

In addition, Dennis (2007) and Minamida (2020) utilised between-group
statistical analyses, such as t-tests and ANOVAs. These studies collected breastfeeding
self-efficacy at baseline (ranging between one-day to one-week postnatal) and depression
scores at baseline and at follow-up (follow-up ranging between one month and two
months postnatal). Participants were categorised into groups at follow-up (depressed v
not depressed) and compared across baseline breastfeeding self-efficacy scores.
Minamida et al., (2020) utilised a two-way repeated measures ANOVA to examine the
relationship between PND and breastfeeding self-efficacy, while Dennis et al. (2007)
used T-tests. Both studies found that the breastfeeding self-efficacy scores at baseline
were significantly lower for women in the depressed group than the non-depressed group
(r=0.27--0.39). More specifically, Dennis et al. (2007) found that although mothers with

breastfeeding self-efficacy scores at baseline had a significantly greater risk of postnatal
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depression at four weeks postnatal follow-up, this effect weakened over time, and lower
breastfeeding self-efficacy was not associated with a greater risk of postnatal depression
at the eight- week postnatal follow up. The results of Minamida’s (2020) study indicated
a similar effect of time, finding that breastfeeding self-efficacy scores of both depressed
and non-depressed groups significantly increased over-time and that there was no

significant difference in this change between these groups over time.

3.4 Discussion

Findings suggest that breastfeeding self-efficacy is not just associated with PND
contiguously in time but predicts the extent of PND across time. This has been ambiguous
in the literature to date. However, all five prospective studies that fit the inclusion criteria
of the current review indicated a significant negative association between breastfeeding
self-efficacy at baseline and PND at a later time point in the first postpartum year;
indicating that mothers who experience lower breastfeeding self-efficacy in the first
weeks postnatal are more likely to experience PND at a later stage in the postnatal period.
However, the review also indicated that this association weakens over time, and baseline
measures of breastfeeding self-efficacy are less predictive of PND as the postnatal year
progresses.

However, some inconsistencies across studies existed about the impact of time on
relationsthe hip between breastfeeding self-efficacy and PND. For example, Dennis
(2003) reported a significant negative relationship between breastfeeding self-efficacy
and PND at all three time points (i.e., one week, four weeks and eight weeks postnatal)
yet this was not the case in a later study by Dennis et al. (2007). In the later study, the
author compared depressed and non-depressed groups at four and eight weeks on
breastfeeding self-efficacy taken at baseline (one week postpartum), and he found a

significant difference between the groups at four weeks but not at eight weeks. This later
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outcome was supported by Henshaw et al. (2016) who indicated that breastfeeding self-
efficacy was a stronger predictor of PND at six weeks than it was at six months.

The weaker and more varied relationship between baseline breastfeeding self-
efficacy and PND at later time points may be understood in the context of self-efficacy
theory where performance accomplishment through actual mastery of the task (e.g., actual
breastfeeding) is the most powerful source of self-efficacy information (Dennis, 2003).
This theory may also help to explain why previous research has found that women with
previous breastfeeding experience had significantly higher breastfeeding self-efficacy
than women without those previous experiences (Dennis et al.1999) We can hypothesis
that the findings, for the current review, may suggest that as mothers gain more
experience of breastfeeding, their breastfeeding self-efficacy scores increase regardless
of their depression status, therefore weakening the association between breastfeeding
self-efficacy and PND as time progresses.

However, other factors are also likely to impact more on the association between
self-efficacy and PND as time goes on, such as social support and infant temperament,
possibly weakening the relative weighting of the original relationship between
breastfeeding self-efficacy and PND. While all included studies found an association
between breastfeeding self-efficacy and later PND, the strength of the association varied
across studies. For example, Henshaw et al. (2015) found that breastfeeding self-efficacy
accounted for a larger proportion of the variance than in the Haga et al. (2012) study. This
difference may be due to the variance accounted for by an additional factor such as social
support that was included in the Haga et al. (2012) study. Bandura (1977) identified
several key sources of information needed when making self-efficacy judgments, these
included vicarious experience and verbal persuasion such as encouragement from

influential others. Considering the importance of social influence in the definition of self-
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efficacy, it is likely that social support is highly related to breastfeeding self-efficacy.
While breastfeeding self-efficacy still shows unique significance in the association, this
effect appears to be attenuated by social support in the Haga et al. (2012) study. Future
studies should consider whether the effect of breastfeeding self-efficacy is direct or
indirect by considering possible mediating variables and interactional effects.

Many of the studies within the literature base that examined the association
between breastfeeding self-efficacy and PND are cross-sectional, providing no
information regarding the direction of the relationship between self-efficacy and PND.
One of the major strengths of this review is its inclusion of prospective studies only,
enhancing our interpretation of causality. The prospective nature of the studies also
addresses the potential for recall bias, a common criticism in breastfeeding research. The
review only included studies that used standardised measures of breastfeeding self-
efficacy and PND to enhance the reliability and validity of the findings and allow for a
comparison of results. As most studies reported the association between breastfeeding
self-efficacy and PND as secondary data analysis, and due to the inconsistencies in data
analysis across studies, interpretations of the data in this field of study were difficult.
Therefore, this review provided an important synthesis of the findings to date. In addition,
a comparison of effect sizes across included studies demonstrated the varied strength of
the affect of breastfeeding self-efficacy on PND across time, an important finding that up
to this point has not been emphasised or well-articulated.

Current findings provide some clarity that breastfeeding self-efficacy may indeed
influence the development of PND, rather than being a consequence of it. Women often
perceive breastfeeding as one of the most important tasks of early motherhood, how a
woman feels about her apparent success or failure at this task, it seems, may shape her

early postnatal emotional response. The first postnatal year is a period of huge
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vulnerability for women. Women are more likely to develop depression in this period
than in any other period in their lives (Figueiredo et al. 2012). The ongoing research into
the protective role of breastfeeding against postnatal depression, however, relatively few
have focused on the link between PND and breastfeeding self-efficacy, with even fewer
fitting the inclusion criteria for this study. However, the findings of this review suggest
that social-cognitive factors connected to breastfeeding such as breastfeeding self-
efficacy may play an important protective role and warrant further investigation.

The social-cognitive theory holds that human behaviour is determined by the
dynamic interplay between personal, behavioural, and environmental influences, more
specifically these factors include goals/intentions, self-efficacy, outcome expectancy and
social structural factors (e.g., living conditions, health, etc) (Locke, 2011; McAlister et
al. 2008). Various studies have indicated that social-cognitive factors, in particular
breastfeeding self-efficacy, as well as breastfeeding intentions and outcome expectancy,
are the mechanisms by which breastfeeding is affected by or effects PND. (Borra et al.
2015; Davey et al. 2011, Dennis & McQueen, 2007, & Galler et al. 2006) A greater
understanding of the complex interplay between these social-cognitive factors relating to
breastfeeding is necessary. While the current review has only examined the relationship
between breastfeeding self-efficacy and PND, the wider social-cognitive research base is
suggestive that the mothers’ negative perceptions of their breastfeeding experiences are
associated with PND (Pope & Mazmanian, 2016). Future studies should take into
consideration other important social-cognitive factors such as outcome expectancy when
examining the relationship between breastfeeding self-efficacy and PND. A study looking
at predictors of exclusive breastfeeding indicated that breastfeeding self-efficacy and

outcome expectancy when combined were a stronger predictor of exclusive breastfeeding
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than either of the factors individually, this may also be the case in predicting PND (Minas
& Ganga-Limando, 2016).

There are some limitations to this review that should be considered. Firstly, the
number of studies that fitted the inclusion criteria was very limited. The review
highlighted a real need for more prospective studies, as the majority of studies in this area
used a cross-sectional design. Moreover, two of the included studies appeared to draw
from the same pool of participants. Furthermore, the variables of interest to this review
were mainly secondary data outcomes, and as such, the reporting of these findings was
often sparse, limiting the conclusions that could be drawn. Statistical tests such as t-tests
and ANOVA were less well suited to the question of interest in comparison to correlation
and regression as they introduced a retrospective data analysis aspect despite the overall
studies being prospective in nature. Three studies included a mix of multiparous and
primiparous mothers. As multiparous mothers have been found to have higher
breastfeeding self-efficacy than primiparous mothers, likely because of previous
experience of breastfeeding bolstering their confidence, the inclusion of a mixed sample
makes findings more ambiguous. Future studies should endeavour to recruit
homogeneous samples in terms of parity. None of the studies controlled for a history of
depression or prenatal depression, as both these factors are considered strong predictors
of PND, this is a limitation of these studies. Future research should address the dearth of
studies controlling for a history of depression. The EPDS cut-off across studies ranged
between 8 and 12, higher EPDS cut-offs can increase the possibility of PND false
positives introducing bias into the sample and increasing the possibility of type one error.
Overall, the included studies were of good quality, but several studies had a greater than

20% loss to follow-up. If the reason for this attrition rate was related to the exposure or
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dependent variables, bias could be introduced into the sample and impact on the studies
internal validity (Ferreira & Patino, 2019).

PND poses a significant public health risk that can have long-lasting
consequences for both mother and child. The current review indicates that there is an
association between breastfeeding self-efficacy and PND and that low levels of
breastfeeding self-efficacy, in the early postnatal period, is predictive of depressive
symptomology up to six months postpartum. However, the strength of this predictive
effect weakens over-time. If how a woman perceives her skill in breastfeeding is related
to her early emotional experience of motherhood, then it is important that we consider
how to improve a women’s breastfeeding self-efficacy because it may reduce the risk of
early emotional disturbance, including PND.

Research investigating the development of breastfeeding self-efficacy is relatively
recent. Much of this existing research has focused on individual-level interventions
(Brockway et al., 2017). However, it has been suggested that for individual-level
interventions to be successful in improving self-efficacy the correct structural conditions
for creating breastfeeding success also needed to be present, such as the participation of
the hospital in the Baby-Friendly Hospital Initiative (Otsuka et al., 2014).

All 19 maternity units in Ireland participate in the Baby Friendly Health Initiative,
as part of this it states that new-born infants should receive no food or drink other than
breastmilk, unless medically indicated (Quigley et al., 2016). However, research shows
that hospital births have been associated with formula supplementation (Bookhart et al.,
2022). This maybe clinically indicated but may also be encouraged by hospital staff due
to inadequate staffing and shortage of time, with formula providing a more convenient
alternative to working through breastfeeding issues (Quigley et al., 2016). Nursing and

support staff may also lack training to adequately support mothers with breastfeeding
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difficulties. Self-efficacy theory suggests that self-efficacy plays a part in determining
how much effort an individual will expend and how long they will persist when faced
with a challenge. Moreover, the degree to how self-efficacious someone is, is related to
their own previous experience of the task, their vicarious experience of the task, and
importantly the encouragement they receive from influential others (social supports)
women to persist when faced with challenges and not providing adequate emotional and
practical assistance in continuing to breastfeed, considering self-efficacy theory it is likely
this would have a negative impact on a mother’s breastfeeding self-efficacy.

In a recent Irish study results indicated that Home birthed infants were overall
twice as likely to be breast fed (Quigley et al., 2016). Previous published findings from
similar studies in other counties were also consistent with these findings (Al-Sahab et al.,
2010, Brocklehurst et al., 2011; Cheyney et al., 2014; Norris et al., 2013). These finding
are interesting as it provides opportunity to consider what aspects of care may improve
breastfeeding outcomes, including breastfeeding self-efficacy. While it is currently
unclear what underlies the association between sustained breastfeeding and home birth,
some possible factors have been suggested. For example, in Ireland, for mothers choosing
a home birth a mid-wife is the primary carer for the mother-infant dyad until the infant is
14 days old (HSE. National Home Birth Services). Consequently, the mother receives
consistent advice and support from a single midwife, often with specialist lactation
training. In contract, multiple health professionals are involved in care following hospital
birth, including the obstetrician, general practitioner, and the public health nurses (PHN)
(HSE. Maternity and Infant Care Scheme). Research has also shown that the PHN service
often fails to meet postnatal breast-feeding support needs (Leahy-Warren, 2009). It is

possible that the consistent input from one well-trained professional, with the time to
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trouble short breastfeeding problems with new mothers may help to provide the necessary
scaffolding to improve breastfeeding outcomes. However, this study did not examine the
impact of location of birth on breastfeeding self-efficacy. Other important psychosocial
factors such as breastfeeding expectations, faith in breast milk and dispositional optimism
were also not examined and would make for interesting future research (O’Brien et al.,
2008; O’Brien et al., 2008).

While the impact of influential others such as health care professionals is likely
to have a significant impact on breastfeeding self-efficacy, public health initiatives and
how breastfeeding is portrayed in the media may also be of relevance. Breastfeeding is
often depicted as a natural feeding option, arguably inherent in this depiction is the
suggestion that the act is therefore something that is without effort on the mother’s behalf.
Many public health initiatives highlight the benefits of breastfeeding without outlining or
trouble shooting the common challenges. Talking exclusively about benefits of
breastfeeding may create low breastfeeding self-efficacy because mothers feel like they
are failing at something they consider to be very important. A public health initiative
where normalising of breastfeeding challenges and failures may be beneficial in
improving breastfeeding self-efficacy.

Developing improved ways to identify women most at risk may be especially
relevant in the current environment where shorter hospital stays are more common,
perhaps preventing mothers availing of sufficient breastfeeding support prior to discharge
and reducing the chance of mothers who are struggling emotionally coming to the
attention of health professionals.

The current findings point towards how breastfeeding women perceive their own

ability in breastfeeding impacts her emotional experience in early motherhood.

66



may also help to inform interventions. Considering the current finding’s interventions
should place more emphasis on a woman’s confidence and perceptions of themselves as
effective breast-feeders. More research is required to determine if intervening to improve
breastfeeding self-efficacy alters risk of PND, but as breastfeeding self-efficacy is a
modifiable variable, it could potentially provide a timely and affective intervention with
dual benefits of increasing breastfeeding duration as well as reducing the risk of PND. At
the very least, healthcare workers should be aware of the association between these
factors and be mindful of the increased risk of PND when mothers present with low
breastfeeding confidence, and the role breastfeeding self-efficacy may have within the
spectrum of normative adjustment postnatally. This suggests that there might be a role
for breastfeeding self-efficacy in emotional adjustment, either at a clinical level (PND) or

within the spectrum of normative adjustment.

67



3.5 References

Al-Sahab, B., Lanes, A., Feldman, M., & Tamim, H. (2010). Prevalence and predictors
of 6-month exclusive breastfeeding among Canadian women: a national survey.
BMC pediatrics,10(1), 1-9.

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders
(DSM-5). Washington, DC: American Psychiatric Publishing Group, 2013.

Aoyagi, S.S., & Tsuchiya, K.J. (2019). Does maternal postpartum depression affect
children’s developmental outcomes? Journal of Obstetrics and Gynaecology

Research, 45 (9), 1809-1820.

Bandura, A. (1977). Self-efficacy: toward a unifying theory of behavioural change.

Psychological review, 84(2), 191.

Birthplace in England Collaborative Group. (2011). Perinatal and maternal outcomes by
planned place of birth for healthy women with low risk pregnancies: the
Birthplace in England national prospective cohort study. The BMJ, 343.

Borra, C., lacovou, M., & Sevilla, A. (2015). New evidence on breastfeeding and
postpartum depression: the importance of understanding women’s intentions.

Maternal and child health journal, 19(4), 897-907.

Bookhart, L. H., Anstey, E. H., Kramer, M. R., Perrine, C. G., Reis-Reilly, H.,
Ramakrishnan, U., & Young, M. F. (2022). A nation-wide study on the common
reasons for infant formula supplementation among healthy, term, breastfed infants
in US hospitals. Maternal & Child Nutrition,18(2), €13294.

Brockway, M., Benzies, K., & Hayden, K. A. (2017). Interventions to improve
breastfeeding self-efficacy and resultant breastfeeding rates: a systematic review

and meta-analysis. Journal of Human Lactation, 33(3), 486-499.

68



Briscoe, M. E., & Williams, P. (1985). Emotional problems in the clients of health

visitors. Health Visitor, 58, 197-8.

Cheyney, M., Bovbjerg, M., Everson, C., Gordon, W., Hannibal, D., & Vedam, S. (2014).
Outcomes of care for 16,924 planned home births in the United States: the
Midwives Alliance of North America Statistics Project, 2004 to 2009. Journal of
midwifery & women's health, 59(1), 17-27.

Coates, A. O., Schaefer, C. A., & Alexander, J. L. (2004). Detection of postpartum
depression and anxiety in a large health plan. The journal of behavioural health

services & research, 31(2), 117-133.

Cox, J. L., Holden, J. M., & Sagovsky, R. (1987). Detection of postnatal depression:
development of the 10-item Edinburgh Postnatal Depression Scale. The British
journal of psychiatry, 150(6), 782-786.

Davey, H. L., Tough, S. C., Adair, C. E., & Benzies, K. M. (2011). Risk factors for sub-
clinical and major postpartum depression among a community cohort of Canadian
women. Maternal and child health journal, 15(7), 866-875.

De Jager, E., Broadbent, J., Fuller-Tyszkiewicz, M., & Skouteris, H. (2014). The role of
psychosocial factors in exclusive breastfeeding to six months postpartum.
Midwifery, 30(6), 657-666.

Dennis, C. L. (2003). The breastfeeding self-efficacy scale: Psychometric assessment of
the short form. Journal of Obstetric, Gynecologic, & Neonatal Nursing, 32(6),

734-744.

Dennis, C. L., & Faux, S. (1999). Development and psychometric testing of the

Breastfeeding Self-Efficacy Scale. Research in nursing & health, 22(5), 399-409.

69



Dennis, C. L., & McQueen, K. (2007). Does maternal postpartum depressive
symptomatology influence infant feeding outcomes? Acta paediatrica, 96(4),

590-594.

Ferreira, J. C., & Patino, C. M. (2019). Loss to follow-up and missing data: important

issues that can affect your study results. Jornal Brasileiro de Pneumologia, 45(2).

Figueiredo, B., Dias, C.C., Brandao, S., Canario, C., & Nunes-Costa, R. (2013).
Breastfeeding and postpartum depression: state of the art review. Jornal de

Pediatria, 89 (4), 332-338

Galler, J. R., Harrison, R. H., Ramsey, F., Chawla, S., & Taylor, J. (2006). Postpartum
feeding attitudes, maternal depression, and breastfeeding in Barbados. Infant

Behaviour and Development, 29(2), 189-203.

Gavin, N.I., Gaynes, B.N., Lohr, K.N., Meltzer-Brody, S., Gartlehner, G., & Swinson, T.
(2005). Perinatal depression: A systematic review of prevalence and incidence.

Obstetrics and Gynaecology, 106, 1071-1083.

Ghaedrahmati, M., Kazemi, A., Kheirabadi, G., Ebrahimi, A., & Bahrami, M. (2017).
Postpartum depression risk factors: 4 narrative review. Journal of education and

health promotion, 6.

Haga, S. M., Ulleberg, P., Slinning, K., Kraft, P., Steen, T. B., & Staff, A. (2012). A
longitudinal study of postpartum depressive symptoms: multilevel growth curve
analyses of emotion regulation strategies, breastfeeding self-efficacy, and social

support. Archives of women's mental health, 15(3), 175-184.

HSE. National Home Birth Services. Secondary National Home Birth Services. 2014.

http://www.hse.ie/eng/services/list/3/maternity/homebirth.htm

70


http://www.hse.ie/eng/services/list/3/maternity/homebirth.htm

HSE. Maternity and Infant Care Scheme. Secondary Maternity and Infant Care Scheme.
2014. http://www.hse.ie/eng/services/list/3/maternity/combinedcare.htm
Henderson, J. J., Evans, S. F., Straton, J. A., Priest, S. R., & Hagan, R. (2003). Impact of

postnatal depression on breastfeeding duration. Birth, 30(3), 175-180.

Henshaw, E. J., Fried, R., Siskind, E., Newhouse, L., & Cooper, M. (2015). Breastfeeding
self-efficacy, mood, and breastfeeding outcomes among primiparous women.

Journal of Human Lactation, 31(3), 511-518.

Lehane, B. (2009). A Review of the Breastfeeding Support Services Provided by Public
Health Nurses in Ireland

Liberati, A., Altman, D. G., Telzaff, J., Mulrow, C. Gotzche, P.C., Loannidis, J.P.,...&
Moher, D. (2009) The PRISMA statement for reporting systematic reviews and
meta-analyses of studies that evaluated health care interventions: exploration and
elaboration. Journal of clinical epidemiology, 62 (10), el-e34.

Locke, E. (Ed.). (2011). Handbook of principles of organizational behavior:
Indispensable knowledge for evidence-based management. John Wiley & Sons.

McAlister, A. L., Perry, C. L., Parcel, G. S., Glanz, K., Rimer, B. K., & Viswanath, K.
(2008). Health behavior and health education: Theory, research, and practice.
How Individuals, Environments, and Health Behaviors Interact: Social Cognitive

Theory.

McCarter-Spaulding, D., & Gore, R. (2009). Breastfeeding self-efficacy in women of
African descent. Journal of Obstetric, Gynecologic & Neonatal Nursing, 38(2),
230-243.

Mezzacappa, E. S., & Katkin, E. S. (2002). Breast-feeding is associated with reduced

perceived stress and negative mood in mothers. Health Psychology, 21(2), 187.

71



Mezzacappa, E. S., & Endicott, J. (2007). Parity mediates the association between infant
feeding method and maternal depressive symptoms in the postpartum. Archives of

Women's Mental Health, 10(6), 259-266.

Minamida, T., Iseki, A., Sakai, H., Imura, M., Okano, T., & Tanii, H. (2020). Do
postpartum anxiety and breastfeeding self-efficacy and bonding at early
postpartum predict postpartum depression and the breastfeeding method?. Infant

Mental Health Journal, 41(5), 662-676.

Minas, A. G., & Ganga-Limando, M. (2016). Social-cognitive predictors of exclusive
breastfeeding among primiparous mothers in Addis Ababa, Ethiopia. PloS one,

11(10), e0164128.

Norris, S., Collin, S. M., & Ingram, J. (2013). Breastfeeding practices among the old order
Mennonites in Ontario, Canada: A multiple methods study. Journal of Human
Lactation, 29(4), 605-610.

O’hare, M. W., & McCabe, J.E. (2013). Postpartum depression: current status and future

directions. Annual Review of Clinical Psychology, 9, 379-407.

Otsuka, K., Taguri, M., Dennis, C. L., Wakutani, K., Awano, M., Yamaguchi, T., &
Jimba, M. (2014). Effectiveness of a breastfeeding self-efficacy intervention: do
hospital practices make a difference? Maternal and child health journal,18, 296-
306.

Pope, C. J., & Mazmanian, D. (2016). Breastfeeding and postpartum depression: an
overview and methodological recommendations for future research. Depression

research and treatment, 2016.

Quigley, C., Taut, C., Zigman, T., Gallagher, L., Campbell, H., & Zgaga, L. (2016).

Association between home birth and breast feeding outcomes: a cross-sectional

72



study in 28 125 mother—infant pairs from Ireland and the UK. BMJ open, 6(8),
e010551.

Ystrom, E., Niegel, S., Klepp, K. 1., & Vollrath, M. E. (2008). The impact of maternal
negative affectivity and general self-efficacy on breastfeeding: the Norwegian

Mother and Child Cohort Study. The Journal of pediatrics, 152(1), 68-72.

Figueiredo, B., Dias, C. C., Branddo, S., Canario, C., & Nunes-Costa, R. (2013).
Breastfeeding and postpartum depression: State of the art review. Jornal de
Pediatria, 89, 332-338.

Flores-Quijano, M. E., Cordova, A., Contreras-Ramirez, V., Farias-Hernandez, L.,
Cruz Tolentino, M., & Casanueva, E. (2008). Risk for postpartum depression,
breastfeeding practices, and mammary gland permeability. Journal of Human
Lactation, 24(1), 50-57.

Florey, C. du V., Leech, A., & Blackhall, A. (1995). Infant feeding and mental and
motor development at 18 months of age in first born singletons. International
Journal of Epidemiology, 24(Supplement 1), S21-S26.

Galéra, C., Bouvard, M.-P., Lagarde, E., Michel, G., Touchette, E., Fombonne, E., &
Melchior, M. (2012). Childhood attention problems and socioeconomic status
in adulthood: 18-year follow-up. The British Journal of Psychiatry, 201(1), 20-
25.

Gavin NI, Gaynes BN, Lohr KN, Meltzer-Brody S, Gartlehner G, Swinson T, Gavin,
N. I, Gaynes, B. N., Lohr, K. N., Meltzer-Brody, S., Gartlehner, G., & Swinson,
T. (2005). Perinatal depression: A systematic review of prevalence and
incidence. Obstetrics & Gynecology, 106(5 part 1), 1071-1083. CINAHL Plus

with Full Text. https://doi.org/10.1097/01.a0g.0000183597.31630.db

73



Gibbs, B. G., Forste, R., & Lybbert, E. (2018). Breastfeeding, parenting, and infant
attachment behaviors. Maternal and Child Health Journal, 22(4), 579-588.

Gibson, J., McKenzie?McHarg, K., Shakespeare, J., Price, J., & Gray, R. (2009). A
systematic review of studies validating the Edinburgh Postnatal Depression
Scale in antepartum and postpartum women. Acta Psychiatrica Scandinavica,
119(5), 350-364.

Gibson-Davis, C. M., & Brooks-Gunn, J. (2006). Breastfeeding and verbal ability of 3-
year-olds in a multicity sample. Pediatrics, 118(5), e1444-e1451.

Goodman, S. H., & Gotlib, I. H. (1999). Risk for psychopathology in the children of
depressed mothers: A developmental model for understanding mechanisms of
transmission. Psychological Review, 106(3), 458.

Grace, S. L., Evindar, A., & Stewart, D. (2003). The effect of postpartum depression
on child cognitive development and behavior: A review and critical analysis of
the literature. Archives of Women's Mental Health, 6(4), 263-274.

Grace, T., Oddy, W., Bulsara, M., & Hands, B. (2017). Breastfeeding and motor
development: A longitudinal cohort study. Human Movement Science, 51, 9-
16. APA PsycInfo. https://doi.org/10.1016/j.humov.2016.10.001

Graignic-Philippe, R., Dayan, J., Chokron, S., Jacquet, A., & Tordjman, S. (2014).
Effects of prenatal stress on fetal and child development: A critical literature
review. Neuroscience & Biobehavioral Reviews, 43, 137-162.

Greenough, W. T., & Black, J. E. (2013). Induction of brain structure by experience:
Substrates. 155.

Guzzardi, M. A., Granziera, F., Sanguinetti, E., Ditaranto, F., Muratori, F., & lozzo, P.
(2020a). Exclusive breastfeeding predicts higher hearing-language

development in girls of preschool age. Nutrients, 12(8), 2320.

74



Guzzardi, M. A., Granziera, F., Sanguinetti, E., Ditaranto, F., Muratori, F., & lozzo, P.
(2020b). Exclusive Breastfeeding Predicts Higher Hearing-Language
Development in Girls of Preschool Age. Nutrients, 12(8). MEDLINE.
https://doi.org/10.3390/nu12082320

Hackman, D. A., Gallop, R., Evans, G. W., & Farah, M. J. (2015). Socioeconomic
Status and Executive Function: Developmental Trajectories and Mediation.

Developmental Science, 18(5), 686-702. ERIC.

75



4. Main Research Study

Postnatal predictors of child developmental outcomes in the first two years

of life: a longitudinal study.

Prepared in accordance with submission guidelines for Journal of Experimental

Child Psychology

Ms. Meadhbh Wilson, BSc, MSc, School of Psychology, University College
Cork.
&
Dr. Christopher McCusker, DClinPsych, School of Psychology, University
College Cork.
&
Prof. Mairead Kiely, School of Food and Nutritional Sciences University
College Cork, Ireland

Total word Count: 9,577

76



4.1 Abstract

The postnatal period is a critical time for long-term infant development. The current
research sought to investigate the differential associations between PND, maternal-infant
attachment and breastfeeding on long-term child developmental outcomes (i.e., cognitive,
language, neuromotor and social-emotional development) at 12- and 24-months postnatal
follow-up. While a significant amount of research has been conducted in several of these
research areas, there remains many gaps and no consensus has been reached. The lack of
consensus has in part been due to methodological limitations. Furthermore, there is little
research taking a multifactorial approach, investigating the impact of these three
important postnatal variables simultaneously. The current study looked to address the
methodological limitations within the existing literature base by using a prospective
design with multiple follow-ups, clear breastfeeding definitions and inclusion of
important sample characteristics. The current study also investigated the effect of multiple
independent variables on a wide range of developmental domains, providing a fuller and
clearer picture of the impact these interwoven postnatal independent variables have on
long-term child development.

The study was a secondary data analysis of an Irish prospective longitudinal birth
cohort, it recruited 456 nulliparious women and their infants. In the current study 336
maternal-infant dyads were included in the 12-month follow-up analysis and 120 dyads
were included in the 24-month follow-up analysis. The dyads were healthy and of high
socio-economic status. Postnatal depression was measured using the Edinburgh Scale of
Postnatal Depression, attachment was measured using the Maternal Postnatal
Attachment Scale and infant’s developmental outcomes were measured using the Bayley

Scale of Infant Development-3™ edition and the Child Behaviour Checklist.
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Results showed significant associations between PND and attachment with social-
emotional development but no associations with cognitive, language or neuromotor
outcomes. However, significant associations were found between exclusive/predominant
breastfeeding at two months with language and cognitive development. Moreover, there
was evidence that attachment mediated the relationship between PND and the likelihood
of predominately breastfeeding. The current findings contribute to the literature
examining the impact of PND, maternal attachment and breastfeeding on early

developmental outcomes.

Keywords: Postnatal depression, Maternal attachment, Breastfeeding, Socio-emotional

outcomes, Neurodevelopmental outcomes.
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4.2 Introduction

The first 1000 days of an infant’s life have been identified as a critical time for

proponents suggest that all infant development takes place in the context of the infant’s
relationships and that infancy is a key stage of human development that provides the
their mother is their primary relationship. Therefore, factors such as postnatal depression
(PND), difficulties within the maternal-infant attachment relationship and difficulties

with breastfeeding may not only compromise maternal health and well-being but also

While PND, maternal-infant attachment and breastfeeding may each have a direct
impact on neurodevelopment, research has also indicated that the effects of PND and
breastfeeding on neurodevelopment may be mediated through the maternal-infant
attachment relationship. For example, Goodman and Gotlib (1999) suggest that there are
three mediating and transactional pathways between postnatal mental health and child
outcomes. The first focuses on the impact of biological and bio-developmental theories
of child development, arguing that genetics, prenatal vulnerabilities, and early
experiences of adversity causes the overactivation of the stress response system leading
to less optimal outcomes (Shonkoff 2010). Secondly, they suggest a psychosocial

pathway, referring to the impact of the infant’s environment, in particular the parent-
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infant relationship and parenting behaviours on the infants’ developmental outcomes. For
example, parental warmth, attunement, and responsiveness to infants’ cues have been
shown to promote social-emotional and neuro development. However, when mother’s
suffer symptoms of PND there is an increased risk of maternal disengagement and poor
responsiveness to baby’s cues, negatively influencing the infants social learning potential
proposed focuses on structural and contextual variables, for example psychosocial
disadvantage may lead to increased levels of parental stress, poorer parental
psychological functioning, and less access for families to resources that promote child
well-being. In the current study our focus is on the second pathway, specifically the
relationship between PND on child developmental outcomes via the potential mediating
pathway of maternal-infant attachment. Moreover, the effect of breastfeeding on
neurodevelopment may also be indirectly mediated by an enhanced psychosocial

experience through maternal-infant interactions, in particular by improving maternal

potentially result in more secure infant attachment relationships that in turn support
neurodevelopment.

As the first three years of life are a critical period for development, understanding
the complex web of variables that make up the postnatal experience is a high research
priority. Much of the research to date have looked at the individual effects of PND,
breastfeeding, and maternal-infant attachment on neurodevelopment, few studies have
taken a multifactorial approach. Due to the highly inter-related nature of these variables,
examining their effects on neurodevelopment simultaneously seems prudent, in addition

to examining the potential mediating pathways. It may provide a more comprehensive

80



understanding of the impact of these modifiable variables, which could offer routes to
intervention to reduce the risk of long-term developmental delay/deficit.

PND is recognised as a serious public health concern due to its high prevalence

psychological theories such as attachment theory hold that individuals have a need for
affection, if this need is not fulfilled within the parents’ relationship with their infants,
uncertainties may arise about the relationship leading to disappointment and bring about

There remains no consensus regarding the effect of PND on neurodevelopment in
general this may be due to the inconsistencies between the existing studies, as well as
certain neurodevelopmental domains receiving little research attention. The effect of
PND on socio-emotional development and cognitive development have been relatively
well studies. For example, the majority of research that has looked at the association
between PND and measures of children’s emotional, social, and behavioural development
have found a positive relationship; meaning that mothers with higher scores on PND
measures are more likely to have children with increased rates of social, emotional and
behavioural difficulties. For example, PND has been found to be associated with

increasing risks for hyperactivity, internalizing problems including anxiety and
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While research appears to indicate a significant negative relationship between

PND and social-emotional outcomes, the findings for the impact of PND on cognitive

relationship between PND and child cognitive functioning, meaning that children of

mothers scoring higher on measures of PND were at risk of poorer performance on

For example, Koutra et al., (2013) and Conroy et al., (2012) both reported significant
associations between higher maternal PND scores measured at two months postpartum
and a lower cognitive composite score on the Bayley Scale of Infant Development (3"
edition) at 18 months.

In contrast, other studies did not find a significant association between maternal
PND and child cognitive functioning. For example, Kaspers et al (2009) and Smith-
Nielsen et al. (2016) both measured PND at three months and infant’s cognitive
development at 12 and 13 months respectively, using the cognitive composite score of
the Bayley Scale of Infant Development (3 edition) and did not find an association
significant association, there is still a lack of consensus in the research base and in those
studies that have found significant results, the effects tend to be small. Moreover, long-
term effects tend to be limited to high-risk groups suggesting that there is a complex
interaction of different factors at play, rather than a simple and direct relationship

There has been less research conducted investigating the impact of PND on

neuromotor and language development. Nevertheless, studies that have examined the
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relationship between PND and neuromotor development that have used standardised

association was found between PND assessed at four months postnatal with either gross
or fine motor development assessed at 12 months. However, Koutra et al. (2013) who
conducted a similar study but assessed PND at two months postnatal and gross and fine
motor development at 24 months postnatal, found a significant association between PND
and fine motor, but no association with gross motor development. The lack of consensus
between these findings may be in part due the difference in their timing of both predictor
and outcome measurements.

Research examining the relationship between PND, and language development
has been limited. However, Quevedo et al. (2012) and Ali et al. (2013) respectively
conducted two longitudinal, prospective studies, with relatively large sample sizes and
showed that higher PND scores were associated with poorer language outcomes. As these
studies used the language composite scores, it is not possible to determine if PND
influences both expressive and receptive language development, or if the association
between PND and the language composite score reflects the effect of PND on expressive
language only.

A recent systematic review indicated that there has been little evidence to support

an association between PND and receptive language development, but some evidence to
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For example, Aoyagi et al (2019) found that PND measured between one and three

months postnatal had a negative impact on expressive language skills at 18, 24 and 32

should look to include multiple follow-ups and follow-up participants into their second
year of life. To the author’s knowledge no research to date supports a significant

association between PND and receptive language development. However, research with

advantages of breastfeeding on neurodevelopment simply reflects a more advantaged

childhood environment, and it is these factors that are correlated with enhanced

who initiate and continue to breastfeed their children tend to be older, have a higher level

of education and higher socio-economic status than mothers who never breastfed their

2009). Some studies have shown that the association between breastfeeding and

neurodevelopmental outcomes are not statistically significant after adjusting for these
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Many studies that have investigated the affect of breastfeeding on cognitive
2015). However, what is less clear in many of these studies is whether these results are
as a direct result of breastfeeding or an artefact of the above mentioned socioeconomic or
environmental factors that may influence both breastfeeding behaviour as well as
analysis by Anderson et al. (2019) that reviewed 14 studies, they found that breastfed
children scored 3.2 points higher on IQ tests than children who were never breastfed. This
finding was after several socio-economic and environmental factors were controlled for.
The results showed that differences between the groups were present from 6 months old
and persisted into late teenage years. This review also reported a dose-response effect,
with children receiving higher quantities of breastmilk benefiting the most. In a separate
review by Jain et al (2002) the findings were less persuasive with four studies concluding
that breastfeeding promotes intelligence and five studies not supporting this association

Angelsen et al (2001) conducted a study to investigate the affect of duration of
breastfeeding on both cognitive and motor development in one- and five-year-old
were homogenous. Objective, reliable measures were used to test development and the
345 participants were largely from favourable environmental backgrounds (i.e., low
levels of poverty, high levels of maternal education, low levels of maternal smoking and
good access to public health system). There findings indicated an affect of duration of
breastfeeding on cognition, but no affect of duration on motor development. Other studies

also lend support to this finding as they also indicated there was no association between
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Conversely, Sacker et al. (2006) found that breastfeeding was protective against gross
motor but not fine motor delay, after controlling for biological, socio-economic, and
psychosocial factors.

Moreover, a recent study by Guzzardi et al. (2020) compared a group of infants
who were exclusively breastfed with a group that received any combination of breastmilk
and formula milk. The study found that exclusive breastfeeding was associated with
higher hearing-language development, measured by the Griffiths Mental Development
Scales in five-year-old girls, while controlling for maternal 1Q, maternal age, and BMI of
the infant. Furthermore, exclusive breastfeeding for the first three months postnatal
seemed enough to establish this significant positive relationship. Vestergard et al. (1999)
also found a positive association between exclusive breastfeeding and early language
development (babble in polysyllables) in infants at eight months. Sociodemographic
factors such as maternal education and social class were controlled for in this study.

The aim of the current study is to investigate the associations between PND,
breastfeeding and maternal-infant attachment with  socio-emotional and
neurodevelopmental outcomes over the first two years of life. The author hypothesised
that these three predictor variables measured within the postnatal period would
significantly impact long term infant neurodevelopment and that taking a multi-factorial
approach would help gain a clearer understanding of how they relate to one another as
well as on the dependent variables.

Studies have indicated that PND and breastfeeding may not have a direct

homogenous, high socio-economic group, such as the current sample of participants
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provides an opportunity to limit residual confounding (e.g., such as poverty variables that
would also interact with neurodevelopment) to better illuminate the relationships of
interest.

The current study also wished to address some of the methodological issues that
may have contributed to the inconsistencies across previous research, for example by
including clear breastfeeding definitions that took into consideration the exclusivity of
breastfeeding as well as the duration. The study also controlled for important sample
characteristics, such as low levels of maternal education, maternal age, a history of
maternal depression and low infant birth weight. The prospective design of the current
study limited recall bias and its multiple follow-ups addressed gaps in the research-base.
In addition, fewer studies to date have looked at the subscales of the motor and language
domains separately, previous research has suggested that a more nuanced investigation
of the impact of PND on these areas of development may help to widen our understanding
secondary research questions were, firstly to investigate if PND at two months was
associated with socio-emotional and neurodevelopmental (cognitive, language,
neuromotor and development) outcomes at one year and two- year follow-ups and
secondly, if breastfeeding or attachment are associated with socio-emotional and
neurodevelopmental (cognitive, language and neuromotor development) outcomes at one

year and two- year follow-ups.

4.3 Method

4.3.1 Design
This study is a secondary analysis of an Irish birth cohort utilizing a longitudinal,

observational, quantitative research design. Assessment of predictor variable were
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collected prior to one-month postnatal for participant demographic variables, at two-
months postnatal for measures of postnatal depression and maternal-infant attachment
and at two month and six months postnatal for breastfeeding data. Outcome measures,
including measures of cognitive, language, motor and social-emotional development

were collected at follow up visits at 12 and 24 months postnatal.

4.3.2 Participants

Participants were recruited between late 2015 and 2017 in Cork University
Maternity Hospital, directly after birth. Mothers were health, low-risk first-time mothers
and infants were excluded if they spent >2 weeks in the neonatal intensive care unit or
had a severe metabolic or genomic anomaly requiring ongoing specialist care in the
neonatal period. Four hundred and fifty- six mother-infant dyad were recruited to the
original birth cohort. In the current study participants were classified as non-responders
if they were missing scores on primary predictor and/or outcomes measures, see figure 4
for flow chart of participant attrition. As illustrated on figure 4, 246 participant dyads
were included in the 12- month follow-up and 120 participant dyads were included in the
24-month follow-up.

Across both 12- and 24-month follow-ups, non-responder mothers were
significantly younger and breastfeed for a shorter duration (see appendix J). In the 12-
month follow-up non-responders also tended to smoke more during pregnancy. Being a
younger mother and smoking during pregnancy are associated with an increased risk of
maladaptive outcomes that are relative to the research questions (e.g., greater risk of
maternal mental health difficulties, offspring behavioural disorders and poorer academic
attainment in offspring) (Muraca & Joseph, 2014). In the current sample the non-
responders tended to be a more at-risk group than the responders therefore study effects

may be underestimated.
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Figure 5: Flow chart of participant attrition
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4.3.3 Predictor Variables

The EPDS is the most widely used screening tool for PND (see appendix E). It
was developed to help primary health care workers to identify mothers who were
suffering from PND. It is a 10-item self-report measure in which respondents are asked

to rate how they have been feeling over the previous seven days, selecting one of four
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possible responses (0-3) to each of the ten statements. The ten statements assess depressed
mood, anhedonia, guilt, anxiety, and suicidal ideation over the previous seven days.
Possible scores range from 0-30, with higher scores signifying greater severity. While the
most used cut-off score is 13, an evidence synthesis by Hewitt et al (2009) reported that
the optimal cut-off for major depression was 12 for major depression and 10 minor

depressions. In a recent review, the sensitivity and specificity of the EPDS ranged

shown to perform well against other measures of PND and the UK National Screening

Committee has judged it to be a ‘simple, safe, precise and validated screening test’

Maternal Postnatal Attachment Scale (MPAS) (Condon & Corkindale, 1998).
The Maternal Postnatal Attachment Scale- (MPAS) was developed as a self-report

measure to assess the affective aspect of mother-infant attachment in the first year
postnatal (see appendix F). According to the authors, parent-to-infant attachment refers
to the emotional bond or tie of affection experienced by the parent towards the

The scale consists of 19 items, and the responses are based on the mother’s
frequency of experiences over the previous two weeks. Responses are provided on a 2-,
4- or 5-point scales. To ensure equal weighting of questions, all response options are
Condon and Corkindale (1998) identified four factors, including (1) pleasure in proximity
and enjoyment during interactions with the infant (2) lack of resentment towards the

impact motherhood has on lifestyle of the mother (3) absence of angry or hostile feeling
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towards the baby (4) feelings of competence and confidence as a mother. Each of the four
factors are subscales which can be summed together to equal the total MPAS score, with
the highest scores indicating the most adaptive maternal-infant attachment. Only the total
score was used for the purposes of the current study. In a non-clinical Belgian sample,
with demographic characteristics similar to the current sample the Cronbach’s alpha on
the MPAS total score was 0.75 at eight to twelve weeks postpartum, indicating good

internal reliability.

Breastfeeding data.

Data was collected on infant feeding method and practices at each follow-up
appointment. The information was collected through midwife-led interviews using
questionnaires that were custom designed. Key questions related to whether the infant
was being breast, infant formula, or combination fed. If the infant was being breast-fed,
additional questions were asked regarding what other fluids the infant received other than
breastmilk (e.g., water, juice, vitamins, and minerals). If the participants’ ceased
breastfeeding between appointments, the age of breastfeeding cessation was recorded.
Based on feeding data infants were retrospectively categorized into feeding groups that
were in line with the WHO definitions of breastfeeding (see appendix C). According to
these definitions the predominant breastfeeding category does not preclude the use of
medicines, vitamins, minerals, water, juice, or water-based drinks. The exclusive
breastfeeding category differs in that it precludes water, juice, and water-based drinks.
Both these categories preclude infant formula entirely. The current study looked at
participants that were exclusively and predominantly breastfeeding at two and six months
postnatal. Breastfeeding was operationalised as a dichotomous variable (breastfeeding
exclusively or predominantly versus not breastfeeding). The not breastfeeding group

included those that were exclusively formula feeding.
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Demographic information

Background information was collected by midwife-lead interviews across a wide
range of demographic and environmental variables. Based on literature review, variables
of most relevance and significance to the current research questions were selected for
analyses. These included, maternal age, nationality, educational level, employment status,

relationship status and smoking status as well as gestational age and infant birthweight.

4.3.4 Outcome Variables

Bayley Scales of Infant Development- 3" Edition (BSID-3" edition) (Bayley, 2006).

The BSID-3" edition is a well-known individually administered instrument
designed to measure the developmental functioning of infants and toddlers aged 1- to- 42
it includes five distinct scales (Cognitive, Language, Motor, Social-emotional & Adaptive
Behaviour Scales) in comparison to the BSID-2"? edition that included three distant scales
(Mental, Motor and Behaviour scales). The cognitive scale includes 91 items. The
language scale also includes 97 items and is divided into receptive and expressive
language subtests. The motor scale includes 138 items and consists of fine motor and
gross motor subscales. Scaled scores and composite scores were derived from
participants raw scores to a range of 40-160 (M =100, SD =15). The BSID-3"? edition is
a psychometrically sound instrument. The standardised sample for the cognitive,
language and motor subscales included 1,700 American infants aged 1 month to 42
months and was representative of the 2000 U.S. census survey data. 10% of the sample
included infants that were premature or who had an identified disability (Bayley,

2006).The Bayley-III has acceptable reliability, with internal consistency of >0.86 and
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BSID-3" edition Greenspan Social-Emotional Scale (Greenspan et al., 2008)

The Greenspan Social Emotional Scale is a 35-item caregiver response
questionnaire for infants and young children from birth to 42 months, screening social
and emotional milestones (see appendix G). The questionnaire consists of six major
functional emotional milestones (e.g., 1. exhibits growing self-regulation and interest in
the world, 2. engages in relationships and 3. uses emotions in an interactive, purposeful
manner). Parents, or caregivers, indicate their response by choosing one of the six rating
responses on a Likert scale. Scale and composite scores were derived from participant
raw scores to a range of 40-160 (M =100, SD =15). As for the psychometric properties,

internal consistency was excellent, with a Cronbach’s alpha = 0.90 for the social—

2000)
The CBCL 1%2-5 is a parent-report measure designed to detect behavioural and

emotional problems in children (see appendix H). It has 100 items, and each item
describes a particular behaviour, and the responder (parent) is asked to rate its frequency
over the last two months on a three-point Likert scale. The preschool version of the
CBCL, used in the current study, has seven syndrome scales. There is also a total problem
score as well as composites for internalising and externalising problems. For the current
study, the total problem score is the focus of the analysis. For the total problem score, the
cut- off point for normal range is a T-value < 60, borderline is from 60-63 and the clinical
range is > 64. Norms are based on a national sample of 700 children. The CBCL '172-5
has been shown to have high sensitivity and specificity (>90%) in identifying behavioural

and emotional problems in preschool children in comparison to psychiatric diagnosis.
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4.3.5 Ethics

The original birth cohort known as the COMBINE study received ethical approval
from the University College Cork Clinical Research Ethics Committee
(ECM4(hh)06/01/2015 and ECM3(bbb)10/04/18) and it is registered at

http://www.birthcohorts.net/. Amendments to the COMBINE ethics approval were made

in April 2020 and approval was given to the current author and her research supervisor

Dr. Christopher McCusker to gain access to the COMBINE data (see appendix I).

4.3.6 Data Analysis Plan

G*power was used to calculate the minimum required sample size for this study.
An alpha level of 0.05 and a desired power of 0.8 were specified. A small to medium
effect size was expected for predictors of childhood development based on the literature.
Allowing up to 4 predictors in a regression model, a minimum sample size of 176 was
required. Data analysis was carried out using IBM SPSS. Responders and non-responders
were compared on demographic information using independent samples students t-tests
(for continuous data) and chi square tests (for categorical data). Non-responders were
excluded from the regression analyses. Data were graphed using histograms and boxplots
to identify potential outliers and assess the assumption of normality. Following
exploratory analysis, a series of simple and multiple linear regressions were carried out
to test the primary hypotheses. A simple linear regression was carried out to examine if
MPAS at two months could predict BSID, 3¢ Edition Social and Emotional Scale scores
at 12 months. A simple linear regression was also carried out to examine if gender could
predict the BSID, 3%P Edition language composite score at 12 months. Moreover, a
multiple linear regression was carried out to examine if mother’s age at delivery and the
infant gestational age at birth could predict infant motor scores at 12- months follow-up.

A hierarchical multiple regression was carried out to examine if a mother’s age, infant
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gender, EPDS and MPAS scores predicted infant CBCL 172-5 score at 24 months follow-
up. Mother’s age and infant gender were entered as block one, and EPDS and MPAS were
entered as block two. A simple linear regression was also carried out to examine if a
mother predominately breastfeeding at two months could predict language composite
score at 24 months. A simple linear regression was conducted to examine if mother’s
predominately breastfeeding at two months could predict infant cognitive score at 24
months. Finally, a mediation model was carried out to explore the association between
depression and social and emotional problems, using the Andrew Hayes SPSS plug-in
PROCESS and how this relationship may be mediated by attachment. The assumptions
underlying these regressions were also evaluated, e.g., lack of multicollinearity, normality

of residuals.

4.4 Results

4.4.1 Sample characteristics on demographics

Maternal age, nationality, relationship status, education attainment and
employment status as well as infant gender, gestational age and birth weight were all
examined at baseline. The following outlines demographic information for both 12- and
24- month follow-up groups and describes the cohort characteristics in comparison to
Irish census norms.

In the overall sample maternal age ranged from 18 to 41 years. The mean maternal
age at delivery at the 12- month follow-up was 32 (M = 32, SD =4.64) (see Table 1),
while the average age was slightly older at the 24- month follow-up (M =33, SD =3.79)
(see Table 2). The Central Statistics Office (2017) reported that 32 years is the average
maternal age in Ireland. At the 12-month follow-up, 79% of mothers were of Irish

nationality (see Table 1), while 80% of mothers at the 24-month follow-up were of Irish
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nationality (see Table 2). This is a larger percentage than the national average (77%)
(Central Statistics Office, 2017). In the current study, a stable relationship was classified
as being married or in a civil partnership in addition to cohabiting. A high rate of the
mothers at both follow-ups were in a relationship, 94% were in a relationship at the 12-
month follow-up (see Table 1), while 96% were in a relationship at the 24-month follow-
up (see Table 2). In the 2016 Irish census, 18% of families were lone parent households,
therefore the current sample has a lower percentage of single mothers than the average
Irish population (Central Statistics Office, 2017).

In 2016, 55% of 18-34-year-old females in Ireland had third level qualifications
(Central Statistics Office, 2017). The mothers, in the current sample, had a very high level
of educational attainment, with 76% at the 12-month follow-up and 82% at the 24-month
follow-up having obtained third level qualifications (see Tables 1 and 2). Ninety three
percent of mothers at the 12- and 24-month follow-up timepoints were employed (see
Tables 1 and 2), this was higher than the national average of 77% (Central Statistics
Office, 2017). Ten percent of mothers at the 12-month follow-up and 11% at the 24-
month follow-up smoked to some extent during their pregnancy (see Tables 1 and 2). This
is on a par with the current national incident rate of smoking during pregnancy of 11%
40 weeks across both follow-up time-points and the mean birthweight was three
kilograms across both time-points (see Tables 1 and 2). These were consistent with the
national averages, with most infants nationally having a gestational age of 40 weeks or
over, and babies between 3,500kg and 3,900kg account for the largest percentage of births
nationally (Central Statistics Office, 2017).

Over-all, the participants at both 12 and 24 follow-up timepoints represent a well-

resourced community cohort, with a significantly greater percentage of the mothers
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obtaining third level qualifications than the average Irish female population. A greater
number of mothers were also employed and were in a stable relationship in comparison
to national averages. In terms of average age, smoking during pregnancy, infant
gestational age, and birth weight, the sample was representative of the general Irish

population.

Table 1 Participant demographic information at 12 months follow-up

Characteristics (n=246) n (%) Mean (SD)
Maternal

Age at delivery (years) 32(3.8)
Nationality (Irish) 79%

Partner (Married/de facto relationship) 96%

Education (tertiary) 76%

Employed (two years post- delivery) 93%

Smoked to some degree during pregnancy 10%

Infant

Sex (female) 44%

Gestation age (weeks) 40 (1.38)
Birth weight (kilograms) 3 (5.75)

Table 2 Participant demographic information at 24 months follow-up

Characteristics (n=120) n (%) Mean (SD)
Maternal

Age at delivery (years) 33(3.79)
Nationality (Irish) 80%

Partner (Married/de facto relationship) 94%

Education (tertiary) 82%

Employed (two years post- delivery) 93%

Smoked to some degree during pregnancy 11 %

Infant

Sex (female) 42%
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Gestation age (weeks) 40 (1.40)
Birth weight (kilograms) 3 (5.51)

4.4.2 Sample characteristics on predictor and outcome measures

Participant profiles on the EPDS, MPAS, BSID and CBCL at 12 and 24 months
are outlined in Table 3 and 4, including the proportion of participants above / below
clinically relevant cut-offs. The percentage of women reaching or exceeding the clinical
cut-off of 13 on the EPDS and considered at risk of PND is 22% in the 12-month sample
and 20% in the 24- month sample. This is higher than recent estimated prevalence rates
of 17% taken from a meta-analysis that looked at the global prevalence rate of PND
amongst healthy mothers (no previous history of PND or other mental illness) who gave
neuromotor domains on the BSID are within the average range at both 12 and 24 months
and are comparable to population norms. However, the mean scores on the cognitive
domain at the 12 and 24 month follow ups are above what would be expected based on
population norms.

A greater percentage (15%) of infants fell below the clinical cut- off of 85
indicating mild impairment on the motor domains at the 12-month follow-up in
comparison to the 24-month follow-up, where just 3% did not meet the cut-off
(Burakevych, 2017). The number of participants falling below the clinical cut off in the
cognitive and language domains were relatively stable across time-points (see table 3 and
4). The mean score on the BSID social and emotional scale was representative of
population norms at the 12-month follow-up. 12% exceeded the clinical cut-off on the
BSID social and emotional scale, while 4% exceeded the clinical cut off on the CBCL at

24-months, both indicating poor social and emotional outcomes. Descriptive statistics on
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participants EPDS, MPAS, BSID and CBCL at 12 and 24 months are provided in table 3

and 4, including the proportion of participants above/below clinically relevant cut-offs.

Table 3. Descriptive statistics for participant of the 12-month follow-up on EPDS,

MPAS BSID and CBCL

Mean Std. Above/below
D clinical cut-off (%)

EPDS total at 2 months 6.3 4.54 55 (22)
MPAS total at 2 months 83.05 7.79 -
BSID motor at 12 months 99.02 12.79 36 (15)
BSID language at 12 months 102.06 12.95 19 (8)
BSID cognition at 12 months 112.24 10.37 2(0.8)
BSID social and emotional at 12 102.84 15.04 12 (4.9)

months

EPDS cut-off =>13; BSID sub-score cut-offs = <85

Table 4. Descriptive statistics for participant of the 24-month follow-up on EPDS,

MPAS BSID and CBCL
Mean Std. Above
D clinical cut-off (%)

EPDS total at 2 months 6.21 4.04 25(21)
MPAS total at 2 months 82.44 7.53 -
BSID motor at 24 months 100.67 12.22 3(2.5)
BSID language at 24 months 103.21 12.29 14 (12)
BSID cognition at 24 months 114.06 10.19 4 (3)
CBCL at 24 months 44.92 9.20 4(3)

EPDS cut-off = >13; BSID sub-score cut-offs = <85; CBCL cut-off = 64
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4.4.3 Predictors of child outcomes

Exploratory Data Analysis

Predictor and outcome variables were examined through correlations and
univariate t-tests to identify possible associations; these analyses were conducted for both
12-month and 24-month follow-up data (see Table 5). In running exploratory analysis,
the Pearson’s correlations assumption of linearity was assessed using scatterplots. In all
cases, this assumption was upheld. There were no significant associations between the
Edinburgh Postnatal Depression Scale (EPDS) and the cognitive, language or motor
scales of the Bayley Scale of Infant Development-Third Edition (BSID-3" edition), for
both 12-month and 24-month follow-ups. The association between the EPDS and the both
the motor and language subscales were also examined, and results indicated no significant
effects (see appendix K). However, higher scores on the EPDS were significantly
associated with higher scores on the Child Behaviour Checklist 1%2-5 in the 24-month
follow-up. There was no significant association between the EPDS -3" edition and the
BSID Social and Emotional in the 12-month follow-up.

Moreover, The Maternal Postnatal Attachment Scale (MPAS) was not
significantly associated with cognitive, language or motor scales on the BSID-3" edition
in either the 12-month follow-up or the 24-month follow-up. There was also no significant
association between MPAS and language and motor subscales (see appendix K).
However, there was a significant association between the MPAS and the Bayley Social
and Emotional Scale (Greenspan) in the 12- month follow-up and between the MPAS and
the CBCL in the 24-month follow-up, with higher rates of attachment associated
negatively with the Bayley Social and Emotional Scale and positively associated with the
CBCL, both indicating poorer social-emotional outcomes for infants of mothers at risk of

PND.
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Exclusive/ predominant breastfeeding at two months was significantly associated
with higher scores on the language and cognitive domains of the BSID 3™ edition in the
24-month  follow-up but not in the 12-month follow-up. In addition,
exclusive/predominant breastfeeding at two months was significantly associated with
higher scores on expressive language development at 24-month follow-up. In addition,
there were no significant associations between exclusive/predominant breastfeeding at
six months with neurodevelopmental outcomes (cognitive, language and motor subscales
of the BSID 3" edition) in either the 12-month or 24-month follow-ups.

Table 5: Significant associations between predictor and outcome variables at 12- and

24-month follow-up

Social and
emotional

Motor
composite

Language
composite

Cognitive
composite

CBCL Total

12 Month Analysis

EPDS at two months

MPAS at two months

Predominant breastfeeding at two months
Predominant breastfeeding at six months
Gender

r=.180*

t=-3.13%*

Gestational age r=.122%

Mother’s age at delivery r=-.181**
Maternal relationship status

Maternal education level

Maternal employment

24 Month Analysis

EPDS at two months

MPAS at two months

Predominant breastfeeding at two months
Predominant breastfeeding at six months
Gender

Gestational age

Mother’s age at delivery

Maternal relationship status

Maternal education level

Maternal employment

t=-2.056* t=-2.273*

t=-1.973**

r=.242**
r=-218

t=-2.237%

r=-216**

EPDS- Edinburgh Postnatal Depression Scale; MPAS- Maternal Postnatal Attachment Scale; CBCL -Child Behaviour Checklist

Apart from the main predictor factors (i.e., PND, attachment and breastfeeding),
other relevant factors were also examined to determine possible associations with
outcome variables. Older gestational age was found to be significantly associated with

higher scores on the motor domain on the BSID 3™ edition at 12-months follow-up
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analysis. Female infants were found to have significantly higher scores than male infants
on language domain at 12 and 24-months follow ups and on motor domain at 12-months
follow-up in comparison to male infants. Gender was also associated with the CBCL 172-
5 at the 24-month follow-up, with female infants scoring lower on the CBCL 1%2-5,
indicating more optimal social-emotional outcomes than male infants. Note these factors

will also be considered in regression models.

Regression analyses

The factors that showed associations within the exploratory analyses were taken
forward into the regression analyses which (1) examined whether significance held up
when combined with other relevant factors and (2) quantified the variance explained by
each factor. Where exploratory analyses indicated a lack of significance in a relationship
between a predictor and outcome variable in the exploratory data analysis, these
associations were not explored further by regression analyses, unless central to the
research question. In carrying out the regression analyses, the assumption of normality of
residuals was assessed using QQ plots. The residuals were normally distributed for all
models. Heteroscedasticity was assessed by examining fitted vs residuals plots.
Multicollinearity was assessed by examining Variance Inflation Factor (VIF) values. In

all cases, VIF was below 10.

Social-emotional developmental outcomes

A linear regression was carried out to examine if MPAS at two months could
predict BSID, 3 Edition Social and Emotional Scale scores at 12 months. A significant
model was observed, F (1,163) = 5.45, p<.05. The model accounted for 3.2% of the
variance in social and emotional composite scores. MPAS was a significant contributor to
the model, (standardised f = .18, p<.05). A hierarchical multiple regression was also

carried out to examine if a mother’s age, infant gender, EPDS and MPAS scores predicted
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infant CBCL 172-5 score at 24 months. All four of these predictor factors were found to
be associated with social-emotional outcome at 24 months in the exploratory analyses.
Mother’s age and infant gender were entered as block one, and EPDS and MPAS were
entered as block two. Block two was a significant predictor of CBCL [%2-5 score, F (4,
200) = 6.68, p<.05, accounting for 11.8% of the variance. Block 2 significantly added to
the variance explained by the model (R? change = .056, p<.05). When examining
individual predictors in the model, mothers age was the only significant contributor to the
model (B = -.22, p<.05). i.e., When adding EPDS and MPAS to the model they added a
significant amount of variance explained to the model. However, when looking at
individual predictors, neither EPDS nor MPAS significantly contributed to the model
while holding the other constant. i.e., you need to consider both depression and
attachment together when predicting CBCL scores, rather than looking at them

individually.

Language outcomes

A linear regression was carried out to examine if gender could predict language
scores at 12 months. A significant model was observed, F (1,323) = 10.97 p<.01. The
model accounted for 3.3% of the variance in language scores. Gender was a significant
contributor to the model, (B = .18, p<.05), i.e., having a female infant is associated with
an increase in language scores. A linear regression was also carried out to examine if a
mother predominately breastfeeding at two months could predict language score at 24
months. A significant model was observed, F (1,259) =4.23, p<.05; the model accounted
for 1.6% of the variance in language scores. Breastfeeding was a significant contributor
to the model, (f = .13, p<.05), i.e. women who predominately breastfed at two months

were associated with an increase in their infant’s language scores.
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Motor outcomes

A linear multiple regression was carried out to examine if mother’s age at delivery
and the infant gestational age at birth could predict motor score at 12 months. A
significant model was observed, F (2,319) = 7.485, p<.01, accounting for 4.5% of the
variance in motor score. Mother’s age was a significant contributor to the model, (p = -
.17, p<.05). Gestational age was also a significant contributor to the model, (B = .11,
p<.05). A linear regression was also carried out to examine if gender could predict motor
scores at 24 months. A significant model was observed, F (1,271) = 3.89, p<.05. The
model accounted for 1.4% of the variance in motor scores. Gender was a significant
contributor to the model, (f = .12, p<.05), i.e., having a female child is associated with

an increase in motor score

Cognitive outcome

A linear regression was carried out to examine if mother’s predominately
breastfeeding at two months could predict infant cognitive score at 24 months. A
significant model was observed, F (1,283) = 5.17, p<.05, accounting for 1.8% of the
variance in cognitive score. Breastfeeding was a significant contributor to the model, (3
=.13, p<.05), i.e., mothers who predominately breastfed at two months were associated

with an increase in their infant’s cognitive score.

4.4.4 Mediation analyses

In the hierarchical regression analysis above, PND and attachment together
explained a significant proportion of the variance in the socio-emotional outcome at 24
months but independently it was surprising that neither PND nor attachment reached
statistical significance. A finding such as this is suggestive of mediation occurring. A
mediation model was carried out to explore the effect of depression on social and

emotional problems, and how it may be mediated by attachment. Model 1 in the mediation
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model examined if EPDS predicted MPAS score. This model was significant,
F(1,203)=139.33, p<.001, accounting for 41% of the variance. A 1 unit increase in EPDS
is associated with a 1.097 decrease in MPAS score (unstandardised B = -1.097, p<.05).
Model 2 in the mediation model examined if EPDA and MPAS predicted CBCL score.
This model was significant, F (2,202) = 6.65, accounting for 6.18% of the variance.
However, when examining the individual predictors, no factor was a significant
contributor to the model. Direct effects illustrated below. In order to determine if
mediation occurred, the indirect effects of MPAS on CBCL were examined. The indirect
effect of MPAS on CBCL was not significant (95% CI: -.1272, .7420), thus mediation

did not occur (see Appendix L for full regression model summary tables).

MPAS

EPDS CBCL

v

0.59

This mediation analysis suggests that PND has a significant effect on attachment.
However, there was no evidence that attachment had a significant effect on social and
emotional problems (controlling for PND), nor was there any evidence that attachment
mediated the relationship between PND and behavioural and emotional problems.

The results indicated that PND and maternal-infant attachment were not

associated with neurodevelopmental outcomes. However, these factors were associated
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with exclusive/predominantly breastfeeding. As a follow-up, unplanned, supplementary
analyses, the author conducted a binomial logistic regression to determine if EPDS and
MPAS scores could predict if a mother predominately breastfed at 6 months. A significant
model was observed, y*> = 11.92, p<.05, accounting for 7.5% of the variance. However,
neither EDPS nor MPAS were individually significant predictors in the model (p>.05).
This may be due to the intercorrelation between individual predictors, obscuring their
individual significance.

A mediation model was carried out to explore if PND and maternal-infant
attachment might be impacting on outcomes of neurodevelopment by indirectly
impacting breastfeeding. Model 1 in the mediation model examined if EPDS predicted
MPAS score. This model was significant, F(1,233) =166.93, p<.001, accounting for 42%
of the variance. A 1 unit increase in EPDS is associated with a 1.12 decrease in MPAS
score (B =-1.12, p<.05). Model 2 in the mediation model examined if EPDs and MPAS
predicted breastfeeding likelihood. This model was significant: Model log-likelihood =
11.92, accounting for 7.5% of the variance. However, when examining the individual
predictors, no factor was a significant contributor to the model. Direct effects illustrated

below.

MPAS

EPDS Breastfeeding

likelihood

v

-0.06
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In order to determine if mediation occurred, the indirect effects of MPAS on
breastfeeding likelihood at 6 months was examined. As attachment score increases, the
effect of depression on breastfeeding likelihood decreases. This mediation analysis
suggests that PND has a significant effect on attachment. However, there was no evidence
that attachment had a significant effect on the likelihood of predominately breastfeeding
(controlling for PND). There was evidence that attachment mediated the relationship
between PND and the likelihood of predominately breastfeeding (see appendix L for full

regression model summary tables).

4.5 Discussion

The current research sought to investigate the associations between PND,
maternal-infant attachment and breastfeeding on child developmental outcomes. The
study addressed several methodological challenges considered to contribute to
inconsistencies within the literature-base. For example, the study used a prospective,
longitudinal design with multiple follow-up assessments, in contract to cross-sectional
studies the current design allows for the temporal sequence of exposure and outcome to
be known. This rigorous design also reduced the likelihood of recall bias, as data was
collected on a regular basis. Detailed breastfeeding data was collected so that participants
could be retrospectively fitted into WHO defined breastfeeding categories. A common
critique of earlier breastfeeding studies is their failure to properly define breastfeeding
groups. For example, by failing to account for the number of ‘top-up’ formula feeds given
to breastfed babies, leading to heterogeneity in breastfeeding group. The design of the
current study addressed this limitation. Other strengths include its use of a wide range of
validated, standardised measures and controlling for multiple variables of importance.
Moreover, the study included a healthy sample of primiparous mothers and their infants.

The sample were a high socio-economic group.
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Initial exploratory data analysis showed significant associations between PND
and social-emotional development at 24-month but not at 12-month follow-up, indicating
that mothers who were at greater risk of depression at two months postnatal were more
likely to have children demonstrating poorer social-emotional development at two-years
old. Furthermore, a significant association between attachment and social-emotional
development at 24-month but not at 12-month follow-up was found, suggesting that
mothers who showed more optimum maternal-infant attachment at two months were
more likely to have children demonstrating fewer social-emotional difficulties at two
years. Gender was also associated with social-emotional development. Results suggested
that female infants were more likely than male infants to score more optimally on
measures of socio-emotional development at 24-month follow-up.

Moreover, when a regression analysis was conducted, PND and attachment taken
together explained a significant proportion of the variance in social-emotional outcomes
at 24-month follow-up. However, neither of these variables independently predicted
social-emotional development in the regression analysis. A mediation analysis was
conducted to assess if the impact of PND on social-emotional development was mediated
through attachment, however this hypothesis did not hold up.

Contrary to the study’s predictions, there was no association between PND or
attachment with neurodevelopmental outcome. Other demographic variables that
emerged as predictors of interest included gestational age, and gender. Infants with an
older gestational age did better on measures of motor outcome at 12-month follow-up and
female infants scored higher than male infants on language outcomes at 12-and 24-month
follow-ups and on motor outcomes at 12-months.

The current study conducted just one assessment of PND symptomology at eight

weeks postnatal. Studies have highlighted the importance of the chronicity of PND when
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looking at its association with neuro-and-socioemotional development. Chronicity has
been seen to moderate the effect of PND on development. For example, Cornish (2005)
found that chronic PND assessed at 4,12 and 15 months postnatal was associated with
poorer infant cognitive and psychomotor development at 15 months, however, they found

a brief period of depressive symptoms did not significantly affect neurodevelopment

It is possible that mothers who had PND symptoms at eight weeks did not continue
to be depressed for much more of the postnatal year. Therefore, if the symptoms were not
chronic any negative effects on infant development could be minimal and perhaps
ameliorated by other factors by the time of neurodevelopmental testing at follow-up.
Moreover, this cohort is of high socio-economic status, giving them financial and social
advantages, perhaps making accessing resources and supports easier. It is worth noting
the majority of the mothers were in a relationship, and it is possible that other caregivers
may also play an important buffering role in the infant’s learning environment. For

example, previous research has identified sensitive fathering as a key mitigator for the

2006). Further research should incorporate information from both parents to better
understand the potential factors moderating associations between PND and children’s
neurodevelopment. It should also test PND symptoms at numerous points in the child’s

development.
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In line with the study’s hypotheses, breastfeeding was found to be associated with
neurodevelopmental outcomes, namely cognitive and language outcomes at the 24-month
up to two months did better on cognitive and language outcomes at 24-months follow-up
that formula fed infants. The supplementary data analysis indicated that the association
with language outcomes was mainly accounted for by expressive language development
(see appendix J). Interestingly, no association was found between infants being
exclusively/predominantly breastfed up to six months and neurodevelopmental outcomes.
Similar findings were reported by McCrory and Murray (2013) who indicated that

breastfeeding for one week or less conferred a greater advantage than breastfeeding for

McCrory and Murray (2013) studies an advantage of breastfeeding on infant
neurodevelopment was found. However, the lack of a dose-response effect may indicate
confounding by unobserved variables, or there may be a threshold during which time the
effect of breast milk may be especially salient for strengthening neurodevelopment.

A supplementary regression analysis was conducted to determine if PND and
attachment could predict if a mother predominately breastfed at six months. PND and
attachment were found together to predict predominant breastfeeding at six months.
However, neither of these variables independently reached statistical significance. To
investigate if PND and maternal-infant attachment might be impacting on outcomes of
neurodevelopment by indirectly impacting breastfeeding, a mediation model was
conducted. There was evidence that attachment mediated the relationship between PND

and the likelihood of predominately breastfeeding at six months, suggesting that. mothers
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who were at risk of PND were more likely to breastfeed at six months if they had higher
(i.e., more optimum) maternal attachment at two months postnatal. Previous research has
indicated that exclusive breastfeeding is related to mother-infant attachment measured in
the first days postnatal. Mothers with better attachments to their infants in the days after
birth were found to have a significantly higher frequency of breastfeeding at 6 weeks
(Brandt et al, 1998; Cernadas et al. 2003). The current finding extends these findings by
suggesting that mothers at risk of PND are also more likely to breastfeed for longer if
they have more optimal maternal-infant attachments. More replications are required.

In terms of limitations, the study used parental report measures to assess social-
emotional development. Research has highlighted the difficulties in using parental ratings
to access child psychopathology, especially in depressed mothers, as it increases the risk
to triangulate findings by also including independent informant data (e.g., from preschool
teacher). The majority of mothers in this study had a high level of education, were
employed and were either married or cohabiting, which limits the generalisability of the
findings. Furthermore, attrition did occur, and mothers who did not respond shared
common variables (i.e., shorter breastfeeding duration, younger age and more likely to
smoke), reducing the likelihood of group differences.

However, exploring the associations of interest in a homogenous high-socio-
economic cohort also has benefits. Continuing debate exists regarding the direct impact
of breastfeeding on neurodevelopment, as studies have shown that the effect may be
indirectly related to parental advantage factors such as maternal education. One of the
key difficulties for breastfeeding studies is controlling for confounders, as randomised

controlled trials are largely not possible due to ethical implications. Historically, many
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However, more recent studies with tighter controls on confounders have shown a greater
homogenous, high-socio-economic group such as the current cohort, not only are
important confounding factors directly controlled for, but other residual, uncontrolled
bias is also likely to be reduced as the groups are socio-economically similar across
groups. This makes the associations found between breastfeeding and neurodevelopment
more reliable, strengthening the findings of the current study.

Some of the findings of this study support our study hypotheses, for example the
significant associations between PND and socio-emotional development and the
association between attachment and socio-emotional development. However, the lack of
associations between PND and attachment with neurodevelopmental outcomes was by in
large, not expected. While an association between breastfeeding and neurodevelopment
was anticipated, it was surprising that a dose-response effect of breastfeeding on
neurodevelopment was not found, further replications are needed in relation to this
finding. Attachment was not seen to have a direct impact on neurodevelopment, and it
did not mediate the effect of PND on socio-emotional development. However, attachment
did mediate the effect of PND on the likelihood of breastfeeding at six months. Due to
the highly interconnected nature of these variables, interventions targeting either PND or
breastfeeding need to be multifaceted, as intervening to improve PND in conjunction with
attachment may result in better outcomes. The findings also suggest that strengthening
maternal attachment in cases where PND is present may increase likelihood of

breastfeeding, which in turn may improve expressive language and cognitive outcomes.
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5. Extended Methods

The purpose of this chapter is to provide a detailed account of the methodology
followed in both the major research project (MRP) and the systematic review (SR); it
provides more detail than was possible to include in the individual research articles.
Topics common to both the MRP and SR will be discussed first before individual sections

for each piece of research.

5.1 Quantitative framework and rationale for study
design

Both the empirical research project (ERP) and systematic review (SR)
aimed to examine the relationship between the respective independent and dependent
variables, more specifically the ERP aimed to determine the impact of early maternal-
infant relational-based variables (i.e., PND, breastfeeding exclusivity and maternal-infant
attachment) on infant development. The SR aimed to examine the longitudinal impact of
breastfeeding self-efficacy on postnatal depression. Both the ERP and the SR were
located within a quantitative paradigm, and the methodological designs were also
consistent with the quantitative approach. The goal of all quantitative studies is to
measure and analyse causal relationships between variables within an objective
framework, without the investigator influencing, or being influenced by, the phenomenon
appropriate for both the ERP and SR as the current literature-base in these research areas
largely consists of quantitative studies. Therefore, choosing a quantitative design allowed

the researcher to address identified inconsistencies and gaps in the existing literature base.
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5.2  Major Research

5.2.1 Secondary Data Analysis

Secondary data analysis refers to the use of existing data to explore research
questions that are different to the original. The use of secondary data has several benefits
including avoiding unnecessary repetition of research and wastage of resources, it also
ensures that sensitive subjects or hard to reach populations are not over researched
confidentiality and security is attended to. The amount of identifying information
available in a dataset determines the need for additional ethical approval in addition to
2017). Moreover, the methodology of the original data collected should be taken into
consideration as well as its accuracy and its content. It is the responsibility of original
researchers to ensure proper data stewardship, to allow for it to be re-used for downstream
investigations. The FAIR data principles were set out to guide researchers in good data
stewardship, these four principles are Findability, Accessibility, Interoperability, and

COMBINE Research Project

The COMBINE study- The Cork Nutrition and Microbiome Maternal-Infant
Cohort Study (COMBINE) is funded through a grant from Science Foundation, Ireland
to Professor Mairead Kiely (Principal Investigator) (grant no. INFANT/B3067), which is
co-funded by the European Regional Development Fund under Ireland’s European
Structural and Investment Funds programmes 2014-2020. The COMBINE study was
designed by Professor Kiely to investigate how nutrition and environmental factors over
the first two years of life impact the gut bacteria, and the infants’ physical and

neurodevelopment.
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5.2.2 Recruitment procedure

Cork University Maternity Hospital (CUMH) was the recruitment site and
recruitment took place between late 2015 and 2017. The IMPROVED pregnancy study
acted as a feeder study for COMBINE; mothers were recruited to COMBINE at their
IMPROVED appointments antenatally or after delivery by the IMPROVED and

COMBINE research midwifes.

5.2.3 Data collection

The maternal-infant dyads attended nine study appointments throughout the
infants first two years of life, these were scheduled at two days postpartum and at 1, 2, 4,
6,9, 12, 18 and 24 months. The day two appointment collected basic feeding data, at each
consecutive appointment more in-dept feeding data was collected. Parental demographic
information was recorded and data relating to the infant’s living environment and general
health was also collected using interviewer-led questionnaires throughout the study.
These questionnaires were designed based on experience and literature review.

The Edinburgh Postnatal Depression Scale and The Maternal-postnatal
attachment scale were emailed to the participants via SurveyMonkey at two months. The
participants were given a two- week timeline to complete the measures. The
neurodevelopmental assessments included the Bayley Scale of Infant and Toddler
months and the child behaviour checklist at 24 months. All maternal mental health and
neurodevelopmental assessments were administered by research psychologists.

Apart from the day two appointment that occurred in the hospital all other
appointments took place in the Brookfield Health Sciences Complex in UCC in a purpose-
built baby lab. Each appointment followed the same schedule of assessments to ensure

consistency. The length of the appointments varied and typically increased in length as
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the infant got older and engaged more with the BSID-3"? edition material. All information
was recorded on specifically designed questionnaires or on standardised assessment
recording sheets. Participant’s scores were calculated when relevant and all data was
immediately transferred to the case-report form (CRF) database. Continuous data
monitoring was undertaken to ensure consistency in data collection and entry. Research
psychologists completed accredited training in the BSID 3™ edition assessment and
completed inter-rater reliability checks regularly to ensure consistency, they were also

supervised by a Senior Clinical Psychologist.

5.2.4 Ethics approval

COMBINE received ethical approval from the Clinical Research Ethics
Committee (ECM4(hh)06/01/15 and EMC3(bbb)20/04/18), the current author was named
on an amendment to this ethical approval. As the database shared with the author was
completely ammonised it was not necessary to seek additional ethical approval. However,
the author did submit an ethics application to the School of Psychology’s Ethics
Committee in the interest of meeting the requirements of the course. Participants were
made aware of their right to withdraw without impacting the healthcare services normally
available to them (see patient information sheet- appendix M). Written informed consent
was obtained from all participants (see appendix N)

As part of the COMBINE consent form, participants gave permission for their
information to be used for future unrelated studies without further consent being required.
Data protection and security guidelines were adhered to by the COMBINE research staff
and the current author. The current author stored the ammonised COMBINE dataset on a
password protected computer, and it was shared only with her supervisor (also named on
the COMBINE ethics approval). Participants were asked to consent to referrals being

made to their GP in the event of any concerns regarding their health or that of their infants.
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Other referral pathways were also set up including access to a Paediatrician in the event

of developmental concerns. All referrals were made in consultation with the participant.

5.2.5 Data Preparative Work

Data cleaning or data preparation work is an essential part of statistical analysis.
Birth cohorts tend to produce a huge volume of data. The process of data preparation in
the current study began with the author having an initial meeting with her supervisor and
the Principal Investigator of the COMBINE study to discuss the author’s proposed
research questions. Once a direction was agreed upon, the author spent a considerable
amount of time getting familiar with the dataset. Missing data was coded in the dataset as
999, and then excluded from the final analysis.

Decisions were necessary on which variables were appropriate. For example, the
COMBINE database had multiple breastfeeding variables across several timepoints and
categorised in various ways. After consulting the research and engaging in discussions
with supervisors the author chose to include two month and six months exclusive and
predominate breastfeeding (i.e., breastmilk as main milk source, not receiving formula
top-ups). The rationale for this choice related to wanting to avoid the inherent bias
associated with looking at duration of any breastfeeding (i.e., does not provide
information on breastfeeding ‘dose’) and this issue is commonly identified as a limitation
chosen because the two-month timepoint coincided with the other predictor variables and
six months marks a time where many infants are weaned onto solid food and the picture
becomes complicated by same. Decisions were also needed regarding inclusion of which
demographic variables, these decisions were again guided by relevant research,
discussions with supervisors and exploratory data analysis to look at associations between

variables.
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A response analysis was then conducted. Only participants who had completed all
predictor and outcome variables were included in the analysis (see appendix K). The
study looked at outcomes at both 12 and 24-months follow-up. Tests of normality were

preformed, and Collinearity was also examined.

5.3 Systematic review:

The current review conducted a narrative synthesis, while it was not possible to
conduct a meta-analysis due to the variation in analysis between studies and incomplete
reporting, effect sizes were calculated to assist in comparing and interpreting findings.
One of the aims of this study was to better understand the direction of the effect between
breastfeeding self-efficacy and PND. A greater understanding of the impact of this
association could help in the development of clinical interventions and recommendations
for mothers at risk of PND and early breastfeeding cessation. The purpose of this section
is to give a more comprehensive account and appraisal of the method used in conducting

the current systematic review.

5.3.1 Stages in the current systematic review

Performing scoping searches, identifying the review question.

The current systematic review was conducted based on the PRISMA-P checklist,
a predefined protocol outlining the important steps of a systematic review (Moher et al.,
2015). The methodological steps in the PRISMA-P checklist include developing
eligibility criteria, describing information sources, search strategies, study selection
The first step in the current systematic review process was developing the research

question, this is a critical step as it not only outlines the need for the review, but a well-
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developed research question also increases the efficiency of the review by limiting the
time spent identifying relevant research.

In the current study the SPIDER approach was used in developing the research
review was conducted to help identify background literature to help refine the review
question, identify if enough papers were available to address the question and identify

relevant search terms to be used in the final review.

Inclusion and exclusion criteria

The next step after the author had established the research question was to
establish the inclusion and exclusion criteria. The concept of inclusion and exclusion

criteria in a systematic review provides a base on which the reviewer draws valid and

knowledge of the research area that allowed her to set the criteria so that it wasn’t too
broad or to narrow leading to an ineffective screening process. An outline of the inclusion

and exclusion criteria for the current study are outlined in the systematic review.

Research protocol

A research protocol was developed that included a detailed search strategy which
named the electronic databases to be searched. The decision about which databases were
to be searched in the current study was informed by consulting previous similar reviews,
discussions with the author’s supervisor and a UCC subject librarian. In addition to
searching the electronic databases, the reference lists of included studies were checked

for relevant studies. The author attended a lecture on the development of search terms and

132



consulted a UCC subject librarian for more specific advice in the development of the

specific search terms relevant to the current study.

Screening titles and abstracts and selecting full text papers

The first step in the screening process was de-duplicating the references, this was
done electronically by the Covidence data management software. A screening tool was
developed in Microsoft Excel with the inclusion and exclusion criteria for the current
study outlined. This was used to screen papers at both the title and abstract stage and the
full-text review stage. The Covidence software also provided a step-by-step process
where studies could be selected from the title and abstract stage to be included in the full-
text review stage and then selected to be included in the final review. When studies were
excluded at the full-text review stage, a dialogue box was provided to allow recording of
the reason for exclusion. When studies were unavailable from the usual library sources
the author was contacted directly to obtain the full-text articles so it could be reviewed.
The second author screened a percentage of papers at both the title and abstract stage and

the full-text review stage, and any disagreements were resolved through discussion.

Data extraction

Once the final review papers had been identified the next stage was to extract
relevant information from the individual studies. This information was input into a data
extraction table. The data extraction table included both descriptive and analytical data.
In terms of the type of data that was extracted the author was guided by both similar
reviews and her research supervisor. The author created a pilot data extraction form and
extracted data from a percentage of the final papers to determine if it was fit-for-purpose.
After some amendments data extraction was carried out across all papers included in the
final review. The results of data extraction are presented in table and narrative form in the

systematic review paper.
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Quality assessment

The next step in the review was to examine the quality of each of the included
studies. When referring to the quality of a study in a systematic review it is referring to
the degree to which the study measures and minimises bias and error, in other words the
scientific rigour in its design, and in the way the study was conducted, and analysis carried
the results are trustworthy and generalisable. A quality assessment tool asks a series of
questions looking to assess different forms of bias. There are many different quality
assessment tools and choosing a tool should be based on the design(s) of your included
studies. As the studies included in the current review were observational the National

Heart, Lung and Blood Institute Quality Assessment Tool for Observational Cohorts and

supervisor. A summary of the quality assessment was included in the empirical article
and the results of the quality assessment were considered and highlighted in the

interpretation of the overall findings.

Analysis and synthesis, write up

For all studies included in the systematic review, the effect size of the relationship
between breastfeeding self-efficacy and PND was calculated. Effect sizes were calculated
at baseline, and at a follow up time-point. In some studies, this relationship was expressed
in Pearson’s r if variables were continuous, or as Cohen’s D, if PND was dichotomized.
In studies where no effect size was reported, Cohen’s D was calculated using the means,
standard deviations and samples sizes reported. Effect sizes expressed as Pearson’s r were
converted to Cohens D to enable comparison between studies, this conversion was carried

out using an online effect size converter (https://www.escal.site/"
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https://www.escal.site/). The 95% confidence interval around each effect size was also

calculated for each study. Once all effect sizes and confidence intervals were established,

they were then graphed on a forest plot.
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6. Conclusions

The postnatal period is a very significant developmental phase in the lives of both
mothers and their infants. It is a time in which mothers must cope with physical demands
such as sleep deprivation and breastfeeding as well as recovering from birth, she must
also adapt to parenthood, and develop secure emotional ties/attachment with her infant.
With such considerable tasks to be undertaken within this early period it makes sense that
we ask questions regarding the impact of this time on both maternal and infant health and
development. As outlined in the introductory chapters the current thesis is underpinned
by infant mental health theory (IMH). Proponents of this theory view infant development
as occurring within the context of their early relationships. This understanding has shaped
the design of this thesis and the conclusions that have been drawn. The overarching aim
of this research thesis was to investigate how several relational variables that make up
part of the postnatal experience impact long-term developmental outcomes in children up
to two-years. It also considered how these postnatal variables were related to one another.

The main research study took a multifactorial approach and investigated the
impact of three important postnatal variables, namely PND, maternal-infant attachment
and exclusive/predominant breastfeeding on social-emotion and neurodevelopmental
outcomes within the infant’s first two years of life. The results indicated that PND and
maternal-infant attachment does not influence neurodevelopment at either 12- or 24-
month postnatal outcomes, but they do influence social-emotional outcomes at 24
months. Thus, mothers with lower levels of PND and more optimal levels of maternal-
infant attachment had children with better social-emotional outcomes. While depression
and attachment together were found to predict social-emotional outcome at 24 months,

individually they did not predict social-emotional outcomes. Therefore, mediation was
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considered as a possible explanation for these results. Given the theoretical understanding
on which the thesis is based (i.e., that the attachment relationship is the context for all
infant development), in addition to research suggesting that maternal-infant attachment
serves as the trans-generational mechanism of transmission of vulnerabilities in infants
(Tsivos et al. 2015) it was conceptualised that depression had an indirect effect on social-
emotional outcomes, through the maternal-infant attachment relationship. However,
attachment was not found to mediate the relationship between depression and social-
emotional development at 24 months postnatal.

Also of interest is that attachment had an impact on social-emotional development
at 12 months follow-up, but depression didn’t show an effect till 24 months follow-up. It
is possible that depression has a longer latency. However, the direct effects of maternal-
infant attachment appear to be evident earlier in the postnatal period. Studies with
multiple follow-ups are needed to better understand the effects of these variables over
time within the same cohort. In addition, it would also be important for future research to
consider the role of fathers (or the infant’s other parent). The Goodman and Gotlib model
suggest that fathers may moderate the transmission of risk between maternal PND and
adverse child development outcomes. Research should consider the dyadic relationship
between both parents and the developing infant (Goodman et al. 1999). As the majority
of participants in the current study were in a relationship, positive parental interactions
may have moderated any possible effects of PND on developmental outcomes.

Furthermore, a limitation of the current study is that PND was measured at only
one time point and a self-report screener was used rather than a clinical interview to
identify mothers at risk of PND. Research has shown a greater disadvantage in terms of
neurodevelopment in children of mothers who have persistent levels of depression

symptomology in comparison to mothers who were depressed for shorter durations. As
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the current study only measured PND at two months postnatal, the importance of
chronicity of PND is not accounted for. (Campbell et al. 1997; Kurstjens et al. 2001).
Moreover, the use of a parent-report instrument to measure PND introduced a possible
reporting bias, where depressed mothers perceived their infants’ behaviour on the
measure of social-emotional development more negatively, over-inflating any possible
effect.

An association was found between predominant/ exclusive breastfeeding at two
months postnatal with neurodevelopment, specifically with cognitive and language
development (in particular, expressive language development) at the 24 months outcome.
When breastfeeding at six months was examined, no associations were found with
neurodevelopmental outcomes. Based on the former result a mediation analysis was
conducted to investigate if depression and maternal-infant attachment indirectly
influenced neurodevelopment by directly influencing predominant/ exclusive
breastfeeding. Maternal-infant attachment did mediate the relationship between
depression and predominant/ exclusive breastfeeding at six months. This suggested that
mothers with a more optimum attachment relationship to their infants, even in the
presence of depression are more likely to breastfeed for longer, and breastfeeding up to
two months was associated with neurodevelopmental advantages.

The postnatal period is made up of a complex web of variables. Many studies to
date have examined the effect of the independent variables of interest in this study on
neuro/ social-emotional development independently. However, considering the current
results that point towards numerous interactions between the dependent variables and
indirect pathways of influence a multifactorial approach provides a more comprehensive
and representative picture of the complex nature of this research area. Future research

should consider using this approach.
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As mentioned, the main research study found that infants that were exclusively or
predominantly breastfed up to the age of two months were more likely to score more
optimally on both cognitive and language outcomes, in particular expressive language
development. However, no association was found when the association was studied using
data from infants that were breastfed till six months. The fact that a dose response effect
was not found is of particular interest and warrants further research. Breastfeeding
guidelines are centred on the understanding that babies who receive the most breastmilk
for the longest time benefit the most. Research suggests this is true of certain health
may exist certain windows of development in which breast milk has its greatest effects.
In other words, breastfeeding may have a threshold rather than dose response effect.

A longstanding debate exists within the breastfeeding literature, researchers have
argued whether there are real breastfeeding effects on neurodevelopment or if the effects
shown are related to parental advantage, as mothers who breastfeed tend to be from higher
social-economic backgrounds, a variable that is also associated with improved
neurodevelopmental outcomes. However, the current study sample is highly homogenous
across demographic variables in both breastfeeding and non-breastfeeding groups.
Therefore, the current study not only controls for important confounder variables but also
other residual bias is likely reduced, strengthening the study findings. Therefore, the
current research contributes to this long-standing debate in favour of a breastfeeding
effect on neurodevelopmental outcomes. In addition, the study addressed important
criticism within the breastfeeding literature by providing precise definitions of the
breastfeeding variables, this methodological rigor allows for sound interpretations to be

drawn and issues of replicability in the research base to be addressed.

140



While the main research study considered the consequences of important postnatal
variables on long-term infant development, the systematic review considered
breastfeeding self-efficacy as a possible predictor/ risk factor of PND. The review
examined available prospective, longitudinal research. The results indicated that there is
an association between breastfeeding self-efficacy and PND. More specifically, low
levels of breastfeeding self-efficacy, in the early postnatal period is predictive of
depressive symptomology up to six months postnatal. However, the strength of this
predictive effect weakens over-time. The direction of this relationship between these
variables was ambiguous within the research before the current review. PND poses
However, if breastfeeding self-efficacy is predictive of PND, as the current systematic
review suggests than assessing breastfeeding self-efficacy early in the postnatal period
may help to identify women most at risk of developing PND and those most in need of
supports.

More research is warranted in this area, as the review highlighted the dearth of
well-controlled prospective studies in this area, future studies should look to control for
maternal history of depression and look separately at first-time mothers and mothers with
multiple children, as mothers with and without experience of breastfeeding are
heterogenous groups in terms of breastfeeding self-efficacy. Moreover, when multiple
socio-cognitive factors such as breastfeeding self-efficacy and outcome expectancy were
combined, together their predictive ability of later PND was stronger than when looked
at individually. Future research should investigate other possible social-cognitive factors
such as breastfeeding intensions/ goals. Future intervention research should examine

whether increasing a mother’s breastfeeding self-efficacy reduces their risk of PND.
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The current thesis highlighted the complex and integrated nature of the postnatal
period. While it is often a time of great challenges for mothers, infants, and their families
it is also a time of great opportunity. To ensure that women and their infants not only
survive this period but thrive and flourish, it is important to understand the impact of
postnatal variables and what supports enable the most optimal start in life. However, the
postnatal period is often a neglected phase of maternity care with more emphasis and
resources focused on antenatal and intrapartum care (Sacks, 2016). The variables of
interest in this study are modifiable in nature, therefore there exists opportunities to
intervene and improve infant outcomes.

For example, the current findings suggested that low breastfeeding self-efficacy
is predictive of PND, therefore identifying ways of improving breastfeeding self-efficacy
may indeed reduce the public health burden associated with PND and reduce the risk of
later adverse child development outcomes. Maternal-infant attachment was shown to
mediate the relationship between depression and breastfeeding, this suggested that
mothers with more optimum attachment relationships with their infants, even if they were
at risk of depression were more likely to breastfeeding their infants to six months. This
finding suggests that interventions focused on improving PND symptomology may not
be sufficient in increasing breastfeeding duration. Future research should consider if
interventions for PND exert a protective effect on the mother-infant attachment
relationship and if in turn this increases breastfeeding duration.

The current research also showed that exclusive/predominant breastfeeding
supported neurodevelopment. It is important that clinicians are aware that a positive
maternal-infant attachment relationship may improve breastfeeding outcomes, even in the
presence of PND and that in turn breastfeeding may support neurodevelopment. These

variables should not be considered clinically in isolation and instead intervention research
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should look to address the attachment relationship as well as depressive symptoms to

improve infant outcomes.
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7. Appendices

Appendix A

Manuscript Submission Guidelines: International Breastfeeding Journal

Research articles should report on original primary research.

International Breastfeeding Journal strongly encourages that all datasets on which the
conclusions of the paper rely should be available to readers. We encourage authors to
ensure that their datasets are either deposited in publicly available repositories (where
available and appropriate) or presented in the main manuscript or additional supporting
files whenever possible. Please see Springer Nature’s information on recommended
repositories. Where a widely established research community expectation for data
archiving in public repositories exists, submission to a community-endorsed, public
repository is mandatory. A list of data where deposition is required, with the appropriate
repositories, can be found on the Editorial Policies Page.

International Breastfeeding Journal does not except for publication any manuscript that
has received funding, sponsorship or any other means of support from infant formula
manufacturers.

e Preparing your manuscript

The information below details the section headings that you should include in your
manuscript and what information should be within each section.

Please note that your manuscript must include a 'Declarations' section including all of
the subheadings (please see below for more information).

e Title page
The title page should:

o present a title that includes, if appropriate, the study design e.g.:

o "A versus B in the treatment of C: a randomized controlled trial", "X is a
risk factor for Y: a case control study", "What is the impact of factor X
on subject Y: A systematic review"

o or for non-clinical or non-research studies a description of what the
article reports

e list the full names and institutional addresses for all authors

o if a collaboration group should be listed as an author, please list the
Group name as an author. If you would like the names of the individual
members of the Group to be searchable through their individual PubMed
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records, please include this information in the “Acknowledgements”
section in accordance with the instructions below

 indicate the corresponding author

e Abstract

The Abstract should not exceed 350 words. Please minimize the use of abbreviations
and do not cite references in the abstract. Reports of randomized controlled trials should
follow the CONSORT extension for abstracts. The abstract must include the following
separate sections:

e Background: the context and purpose of the study

e Methods: how the study was performed and statistical tests used
e Results: the main findings

o Conclusions: brief summary and potential implications

e Trial registration: If your article reports the results of a health care intervention
on human participants, it must be registered in an appropriate registry and the
registration number and date of registration should be in stated in this section. If
it was not registered prospectively (before enrollment of the first participant),
you should include the words 'retrospectively registered'. See our editorial
policies for more information on trial registration

o Keywords

Three to ten keywords representing the main content of the article.

o Background

The Background section should explain the background to the study, its aims, a
summary of the existing literature and why this study was necessary or its contribution
to the field.

e Methods

The methods section should include:

e the aim, design and setting of the study
 the characteristics of participants or description of materials

e aclear description of all processes, interventions and comparisons. Generic drug
names should generally be used. When proprietary brands are used in research,
include the brand names in parentheses

o the type of statistical analysis used, including a power calculation if appropriate
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e Results

This should include the findings of the study including, if appropriate, results of
statistical analysis, which must be included either in the text or as tables and figures.

e Discussion

This section should discuss the implications of the findings in context of existing
research and highlight limitations of the study.

e Conclusions

This should state clearly the main conclusions and provide an explanation of the
importance and relevance of the study reported.

o List of abbreviations

If abbreviations are used in the text they should be defined in the text at first use, and a
list of abbreviations should be provided.

e Declarations

All manuscripts must contain the following sections under the heading 'Declarations':

e Ethics approval and consent to participate
o Consent for publication

e Availability of data and materials

o Competing interests

e Funding

e Authors' contributions

e Acknowledgements

e Authors' information (optional)

Please see below for details on the information to be included in these sections.

If any of the sections are not relevant to your manuscript, please include the heading and
write 'Not applicable' for that section.

o Ethics approval and consent to participate

Manuscripts reporting studies involving human participants, human data or human
tissue must:

e include a statement on ethics approval and consent (even where the need for
approval was waived)

e include the name of the ethics committee that approved the study and the
committee’s reference number if appropriate
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Studies involving animals must include a statement on ethics approval and for
experimental studies involving client-owned animals, authors must also include a
statement on informed consent from the client or owner.

See our editorial policies for more information.

If your manuscript does not report on or involve the use of any animal or human data or
tissue, please state “Not applicable” in this section.

o Consent for publication

If your manuscript contains any person’s data in any form (including any individual
details, images, or videos), consent for publication must be obtained from that person,
or in the case of children, their parent or legal guardian. All presentations of case reports
must have consent for publication.

You can use your institutional consent form or our consent form if you prefer. You
should not send the form to us on submission, but we may request to see a copy at any
stage (including after publication).

See our editorial policies for more information on consent for publication.

If your manuscript does not contain data from any person, please state “Not applicable”
in this section.

e Availability of data and materials

All manuscripts must include an ‘Availability of data and materials’ statement. Data
availability statements should include information on where data supporting the results
reported in the article can be found including, where applicable, hyperlinks to publicly
archived datasets analysed or generated during the study. By data, we mean the minimal
dataset that would be necessary to interpret, replicate and build upon the findings
reported in the article. We recognise it is not always possible to share research data
publicly, for instance when individual privacy could be compromised, and in such
instances data availability should still be stated in the manuscript along with any
conditions for access.

Authors are also encouraged to preserve search strings on

searchRxiv https://searchrxiv.org/, an archive to support researchers to report, store and
share their searches consistently and to enable them to review and re-use existing
searches. searchRxiv enables researchers to obtain a digital object identifier (DOI) for
their search, allowing it to be cited.

Data availability statements can take one of the following forms (or a combination of
more than one if required for multiple datasets):

o The datasets generated and/or analysed during the current study are available in
the [NAME] repository, [PERSISTENT WEB LINK TO DATASETS]
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o The datasets used and/or analysed during the current study are available from the
corresponding author on reasonable request.

o All data generated or analysed during this study are included in this published
article [and its supplementary information files].

e The datasets generated and/or analysed during the current study are not publicly
available due [REASON WHY DATA ARE NOT PUBLIC] but are available
from the corresponding author on reasonable request.

e Data sharing does not apply to this article as no datasets were generated or
analysed during the current study.

o The data that support the findings of this study are available from [third party
name] but restrictions apply to the availability of these data, which were used
under license for the current study, and so are not publicly available. Data are
however available from the authors upon reasonable request and with
permission of [third party name].

o Not applicable. If your manuscript does not contain any data, please state "Not
applicable' in this section.

More examples of template data availability statements, which include examples of
openly available and restricted access datasets, are available here.

BioMed Central also requires that authors cite any publicly available data on which the
conclusions of the paper rely in the manuscript. Data citations should include a
persistent identifier (such as a DOI) and should ideally be included in the reference list.
Citations of datasets, when they appear in the reference list, should include the
minimum information recommended by DataCite and follow journal style. Dataset
identifiers including DOIs should be expressed as full URLs. For example:

Hao Z, AghaKouchak A, Nakhjiri N, Farahmand A. Global integrated drought
monitoring and prediction system (GIDMaPS) data sets. figshare.
2014. http://dx.doi.org/10.6084/m9.figshare.853801

With the corresponding text in the Availability of data and materials statement:

The datasets generated during and/or analysed during the current study are available in
the [NAME] repository, [PERSISTENT WEB LINK TO DATASETS].[Reference number]

If you wish to co-submit a data note describing your data to be published in BMC
Research Notes, you can do so by visiting our submission portal. Data notes

support open data and help authors to comply with funder policies on data sharing. Co-
published data notes will be linked to the research article the data support (example).

o Competing interests

All financial and non-financial competing interests must be declared in this section.

See our editorial policies for a full explanation of competing interests. If you are unsure
whether you or any of your co-authors have a competing interest please contact the
editorial office.
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Please use the author's initials to referauthor's authors' competing interests in this
section.

If you do not have any competing interests, please state "The authors declare that they
have no competing interests" in this section.

e Funding

All sources of funding for the research reported should be declared. The role of the
funding body in the design of the study and collection, analysis, and interpretation of
data and in writing the manuscript should be declared.

e Authors' contributions

The individual contributions of authors to the manuscript should be specified in this
section. Guidance and criteria for authorship can be found in our editorial policies.

Please use initials to refer to each author's contribution in this section, for example: "FC
analyzed and interpreted the patient data regarding the hematological disease and the
transplant. RH performed the histological examination of the kidney and was a major
contributor in writing the manuscript. All authors read and approved the final
manuscript."

e Acknowledgements

Please acknowledge anyone who contributed to the article who does not meet the
criteria for authorship including anyone who provided professional writing services or
materials.

Authors should obtain permission to acknowledge from all those mentioned in the
Acknowledgements section.

See our editorial policies for a full explanation of acknowledgments and authorship
criteria.

If you do not have anyone to acknowledge, please write "Not applicable" in this section.

Group authorship (for manuscripts involving a collaboration group): if you would like
the names of the individual members of a collaboration Group to be searchable through
their PubMed records, please ensure that the title of the collaboration Group is included
on the title page and in the submission system and also include collaborating author
names as the last paragraph of the “Acknowledgements” section. Please add authors in
the format First Name, Middle initial(s) (optional), Last Name. You can add institution
or country information for each author if you wish, but this should be consistent across
all authors.

150


http://www.biomedcentral.com/submissions/editorial-policies#authorship
http://www.biomedcentral.com/submissions/editorial-policies#authorship

Please note that individual names may not be present in the PubMed record at the time a
published article is initially included in PubMed as it takes PubMed additional time to
code this information.

e Authors' information

This section is optional.

You may choose to use this section to include any relevant information about the
author(s) that may aid the reader's interpretation of the article and understand the
standpoint of the author(s). This may include details about the authors' qualifications,
current positions they hold at institutions or societies, or any other relevant background
information. Please refer to authors using their initials. Note this section should not be
used to describe any competing interests.

e Footnotes

Footnotes can be used to give additional information, which may include the citation of
a reference included in the reference list. They should not consist solely of a reference
citation, and they should never include the bibliographic details of a reference. They
should also not contain any figures or tables.

Footnotes to the text are numbered consecutively; those to tables should be indicated by
superscript lower-case letters (or asterisks for significance values and other statistical
data). Footnotes to the title or the authors of the article are not given reference symbols.

Always use footnotes instead of endnotes.

o References

Examples of the Vancouver reference style are shown below.

See our editorial policies for author guidance on good citation practice

Web links and URLSs: All web links and URLs, including links to the authors'
websites, should be given a reference number and included in the reference list rather
than within the text of the manuscript. They should be provided in full, including both
the title of the site and the URL, as well as the date the site was accessed, in the
following format: The Mouse Tumor Biology

Database. http://tumor.informatics.jax.org/mtbwi/index.do. Accessed 20 May 2013. If
an author or group of authors can be associated with a web link, such as for weblogs,
then they should be included in the reference.
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Example reference style:

Article within a journal

Smith JJ. The world of science. Am J Sci. 1999;36:234-5.
Article within a journal (no page numbers)

Rohrmann S, Overvad K, Bueno-de-Mesquita HB, Jakobsen MU, Egeberg R,
Tjenneland A, et al. Meat consumption and mortality - results from the European
Prospective Investigation into Cancer and Nutrition. BMC Medicine. 2013;11:63.

Article within a journal by DOI

Slitka MK, Whitton JL. Clinical implications of dysregulated cytokine production. Dig
J Mol Med. 2000; doi:10.1007/s801090000086.

Article within a journal supplement

Frumin AM, Nussbaum J, Esposito M. Functional asplenia: demonstration of splenic
activity by bone marrow scan. Blood 1979;59 Suppl 1:26-32.

Book chapter, or an article within a book

Wyllie AH, Kerr JFR, Currie AR. Cell death: the significance of apoptosis. In: Bourne
GH, Danielli JF, Jeon KW, editors. International review of cytology. London:
Academic; 1980. p. 251-306.

OnlineFirst chapter in a series (without a volume designation but with a DOI)

Saito Y, Hyuga H. Rate equation approaches to amplification of enantiomeric excess
and chiral symmetry breaking. Top Curr Chem. 2007. doi:10.1007/128 2006 108.

Complete book authored

Blenkinsopp A, Paxton P. Symptoms in the pharmacy: a guide to the management of
common illness. 3rd ed. Oxford: Blackwell Science; 1998.

Online document

Doe J. Title of subordinate document. In: The dictionary of substances and their effects.
Royal Society of Chemistry. 1999. http://www.rsc.org/dose/title of subordinate
document. Accessed 15 Jan 1999.

Online database
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Healthwise Knowledgebase. US Pharmacopeia, Rockville. 1998.
http://www.healthwise.org. Accessed 21 Sept 1998.

Supplementary material/private homepage

Doe J. Title of supplementary material. 2000. http://www.privatehomepage.com.
Accessed 22 Feb 2000.

University site

Doe, J: Title of preprint. http://www.uni-heidelberg.de/mydata.html (1999). Accessed
25 Dec 1999.

FTP site

Doe, J: Trivial HTTP, RFC2169. ftp://ftp.isi.edu/in-notes/rfc2169.txt (1999). Accessed
12 Nov 1999.

Organization site

ISSN International Centre: The ISSN register. http://www.issn.org (2006). Accessed 20
Feb 2007.

Dataset with persistent identifier

Zheng L-Y, Guo X-S, He B, Sun L-J, Peng Y, Dong S-S, et al. Genome data from sweet
and grain sorghum (Sorghum bicolor). GigaScience Database.
2011. http://dx.doi.org/10.5524/100012.
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Appendix B:

Journal of Experimental Child Psychology
GUIDE FOR AUTHORS
INTRODUCTION The Journal of Experimental Child Psychology is a leading source of
empirical research on all aspects of children's development from infancy through
adolescence, including cognitive, social, and physical development. Types of
contributions The Journal of Experimental Child Psychology is devoted primarily to
reports of empirical work on behavioral and psychological development. Although the
emphasis is on empirical work with infants, children, and adolescents, manuscripts that
report research on adults or special populations fall under the purview of JECP if the
work expands our understanding of development. Integrative papers that present
findings from multiple experiments focused on a problem are encouraged; piecemeal

papers that carve up findings from a single project are discouraged.

To facilitate the review process and the communication of research findings,
manuscripts should be no longer than necessary. The maximum number of words of text
for a regular submission is 10, 500 (text plus references). Single-experiment studies will

usually be shorter than those with multiple experiments.

The journal also publishes short communications (Brief Reports), not to exceed 4,000
words. This word count includes the main text and references but excludes the title
page, abstract, tables, and figures, (maximum of two tables/figures per report). Despite
their short length, shortt communications are expected to make substantial contributions
to new knowledge and to be of broad interest to JECP's readership. Manuscripts are
evaluated for their methodological adequacy, evidence of replicability of results,
contribution to our understanding of developmental process and theory, and clarity of

presentation, both verbal and graphic.

All manuscripts must follow the specifications of the Publication Manual of the
American Psychological Association (7th ed.), with the following exceptions: (1)
Embed tables and figures in text, close to where they are called out; and (2) place

footnotes at the bottom of the page, not at the back of the article. Authors will be asked
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to provide the names and email addresses of three objective reviewers that they
nominate to review their paper, although this is not mandatory. The Editors can choose
whether to use these nominations. Authors of revised manuscripts should not provide

reviewer nominations when resubmitting papers paper.

Submission checklist

You can use this list to carry out a final check of your submission before you send it to
the journal for review. Please check the relevant section in this Guide for Authors for
more details. Ensure that the following items are present:

One author has been designated as the corresponding author with contact details: * E-
mail address * Full postal address All necessary files have been uploaded:
Manuscript:

* Include keywords

* All figures (include relevant captions)

* All tables (including titles, descriptions, footnotes)

* Ensure all figure and table citations in the text match the files provided

* Indicate clearly if color should be used for any figures in print Graphical Abstracts /
Highlights files (where applicable) Supplemental files (where applicable)

* Manuscript has been 'spell checked' and 'grammar checked'

 All references mentioned in the Reference List are cited in the text, and vice versa
* Permission has been obtained for use of copyrighted material from other sources
(including the Internet)

* A competing interest statement is provided, even if the authors have no competing
interests to declare

* Journal policies detailed in this guide have been reviewed

* Referee suggestions and contact details provided, based on journal requirements
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Appendix C

World Health Organisation (WHO) criteria that define selected infant feeding

practices

Feeding Practice

Requires that the

Allows the infant

Does not allow the

infant receive to receive infant to receive
Exclusive Breast milk Vitamins, Anything else
breastfeeding Minerals, and
Medicines
Predominant Breast milk Vitamins, Anything else
breastfeeding Minerals,

Medicines, water,
juice, and water-

based drinks.
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Appendix D:

The National Heart, Lung & Blood Institute- Quality Assessment

Guidance for Assessing the Quality of Observational Cohort and Cross-Sectional
Studies

The guidance document below is organized by question number from the tool for
quality assessment of observational cohort and cross-sectional studies.

Question 1. Research question

Did the authors describe their goal in conducting this research? Is it easy to understand
what they were looking to find? This issue is important for any scientific paper of any
type. Higher-quality scientific research explicitly defines a research question.

Questions 2 and 3. Study population

Did the authors describe the group of people from which the study participants were
selected or recruited, using demographics, location, and period? If you were to conduct
this study again, would you know who to recruit, from where, and fromperiodperiod? Is
the cohort population free of the outcomes of interest at the time they were recruited?

An example would be men over 40 years old with type 2 diabetes who began seeking
medical care at Phoenix Good Samaritan Hospital between January 1, 1990, and
December 31, 1994. In this example, the population is clearly described as: (1) who
(men over 40 years old with type 2 diabetes); (2) where (Phoenix Good Samaritan
Hospital); and (3) when (between January 1, 199,0 and December 31, 1994). Another
example is women ages 34 to 59 years of age in 1980 who were in the nursing
profession and had no known coronary disease, stroke, cancer, hypercholesterolemia, or
diabete, and were recruited from the 11 most populous States, with contact information
obtained from State nursing boards.

In cohort studies, the population at baseline must be free of the outcnursesinterest. For
example, the nurses' population above would be an appropriate group in which to study
incident coronary disease. This information is usually found either in descriptions of
population recruitment, definitions of variables, or inclusion/exclusion criteria.

You may need to look at prior papers on methods tassessor this question. Those papers
are usually in the reference list.

If fewer than 50% of eligible persons participated in the study, then there is concern that
the study population does not adequately represent the target population. This increases
the risk of bias.

Question 4. Groups recruited from the same population and uniform eligibility
criteria

Were the inclusion and exclusion criteria developed bthe efore recruitment or selection
of the study population? Were the same underlying criteria used for all of the subjects
involved? This issue is related to the description of the study population, above, and you
may find the information for both of these questions in the same section of the paper.
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Most cohort studies begin with the selection of the cohort; participants in this cohort are
then measured or evaluated to determine their exposure status. However, some cohort
studies may recruit or select exposed participants in a different time or place than
unexposed participants, especially retrospective cohort studies—which is when data are
obtained from the past (retrospectively), but the analysis examines exposures before
outcomes. For example, one research question could be whether diabetic men with
clinical depression are at higher risk for cardiovascular disease than those without
clinical depression. So, diabetic men with depression might be selected from a mental
health clinic, while diabetic men without depression might be selected from an internal
medicine or endocrinology clinic. This study recruits groups from different clinic
populations, so this example would get a "no."

However, the women nurses described in the question above were selected based on the
same inclusion/exclusion criteria, so that example would get a "yes."

Question 5. Sample size justification

Did the authors present their reasons for selecting or recruiting the number of people
included or analyzed? Do they note or discuss the statistical power of the study? This
question is about whether or not the study had enough participants to detect an
association if one truly existed.

A paragraph in the methods section of the article may explain the sample size needed to
detect a hypothesized difference in outcomes. You may also find a discussion of power
in the discussion section (such as the study had 85 percent power to detect a 20 percent
increase in the rate of an outcome of interest, with a 2-sided alpha of 0.05). Sometimes
estimates of variance and/or estimates of effect size are given, instead of sample size
calculations. In any of these cases, the answer would be "yes."

However, observational cohort studies often do not report anything about power or
sample sizes because the analyses are exploratory in nature. In this case, the answer
would be "no." This is not a "fatal flaw." It just may indicate that attention was not paid
to whether the study was sufficiently sized to answer a prespecified question—i.e., it may
have been an exploratory, hypothesis-generating study.

Question 6. Exposure assessed before outcome measurement

This question is important because, to determine whether an exposure causes an
outcome, the exposure must come before the outcome.

For some prospective cohort studies, the investigator enrolls the cohort and then
determines the exposure status of various members of the cohort (large epidemiological
studies like Framingham used this approach). However, for other cohort studies, the
cohort is selected based on its exposure status, as in the example above of depressed
diabetic men (the exposure being depression). Other examples include a cohort
identified by its exposure to fluoridated drinking water and then compared to a cohort
living in an area without fluoridated water, or a cohort of military personnel exposed to
combat in the Gulf War compared to a cohort of military personnel not deployed in a
combat zone.
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With either of these types of cohort studies, the cohort is followed forward in time (i.e.,
prospectively) to assess the outcomes that occurred in the exposed members compared
to nonexposed members of the cohort. Therefore, you begin the study in the present by
looking at groups that were exposed (or not) to some biological or behavioral factor,
intervention, etc., and then you follow them forward in time to examine outcomes. If a
cohort study is conducted properly, the answer to this question should be "yes," since
the exposure status of members of the cohort was determined at the beginning of the
study before the outcomes occurred.

For retrospective cohort studies, the same principle applies. The differene is that, rather
than identifying a cohort in the present and following them forward in time, the
investigators go back in time (i.e., retrospectively) and select a cohort based on their
exposure status in the past and then follow them forward to assess the outcomes that
occurred in the exposed and nonexposed cohort members. Because in retrospective
cohort studies the exposure and outcomes may have already occurred (it depends on
how long they follow the cohort), it is important to make sure that the exposure
preceded the outcome.

Sometimes cross-sectional studies are conducted (or cross-sectional analyses of cohort-
study data), where the exposures and outcomes are measured during the same
timeframe. As a result, cross-sectional analyses provide weaker evidence than regular
cohort studies regarding a potential causal relationship between exposures and
outcomes. For cross-sectional analyses, the answer to Question 6 should be "no."

Question 7. Sufficient timeframe to see an effect

Did the study allow enough time for a sufficient number of outcomes to occur or be
observed or enough time for an exposure to have a biological effect on an outcome? In
the examples given above, if clinical depression has a biological effect on increasing the
risk for CVD, such an effect may take years. In the other example, if higher dietary
sodium increases BP, a short timeframe may be sufficient to assess its association with
BP, but a longer timeframe would be needed to examine its association with heart
attacks.

The issue of timeframe is important to enable meaningful analysis of the relationships
between exposures and outcomes to be conducted. This often requires at least several
years, especially when looking at health outcomes, but it depends on the research
question and outcomes being examined.

Cross-sectional analyses allow no time to see an effect since the exposures and
outcomes are assessed at the same time, so those would get a "no" response.

Question 8. Different levels of exposure to interest

If the exposure can be defined as a range (examples: drug dosage, amount of physical
activity, amount of sodium consumed), were multiple categories of that exposure
assessed? (for example, for drugs: not on the medication, on a low dose, medium dose,
high dose; for dietary sodium, higher than average U.S. consumption, lower than
recommended consumption, between the two). Sometimes discrete categories of
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exposure are not used, but instead, exposures are measured as continuous variables (for
example, mg/day of dietary sodium or BP values).

In any case, studying different levels of exposure (where possible) enables investigators
to assess trends or dose-response relationships between exposures and outcomes—e.g.,
the higher the exposure, the greater the rate of the health outcome. The presence of
trends or dose-response relationships lends credibility to the hypothesis of causality
between exposure and outcome.

For some exposures, however, this question may not be applicable (e.g., the exposure
may be a dichotomous variable like living in a rural setting versus an urban setting or
vaccinated/not vaccinated with a one-time vaccine). If there are only two possible
exposures (yes/no), then this question should be given an "NA," and it should not count
negatively toward the quality rating.

Question 9. Exposure measures and assessment

Were the exposure measures defined in detail? Were the tools or methods used to
measure exposure accurate and reliable—for example, have they been validated or are
they objective? This issue is important as it influences confidence in the reported
exposures. When exposures are measured with less accuracy or validity, it is harder to
see an association between exposure and outcome even if one exists. Also, as important
is whether the exposures were assessed in the same manner within groups and between
groups; if not, bias may result.

For example, a retrospective self-report of dietary salt intake is not as valid and reliable
as prospectively using a standardized dietary log plus testing participants' urine for
sodium content. Another example is measurement of BP, where there may be quite a
difference between usual care, where clinicians measure BP however it is done in their
practice setting (which can vary considerably), and use of trained BP assessors using
standardized equipment (e.g., the same BP device which has been tested and calibrated)
and a standardized protocol (e.g., patient is seated for 5 minutes with feet flat on the
floor, BP is taken twice in each arm, and all four measurements are averaged). In each
of these cases, the former would get a "no" and the latter a "yes."

Here is a final example that illustrates the point about why it is important to assess
exposures consistently across all groups: If people with higher BP (exposed cohort) are
seen by their providers more frequently than those without elevated BP (nonexposed
group), it also increases the chances of detecting and documenting changes in health
outcomes, including CVD-related events. Therefore, it may lead to the conclusion that
higher BP leads to more CVD events. This may be true, but it could also be because the
subjects with higher BP were seen more often; thus, more CVD-related events were
detected and documented simply because they had more encounters wihealthcareth care
system. Thus, it could bias the results and lead to an erroneous conclusion.

Question 10. Repeated exposure assessment

Was the exposure for each person measured more than once during the course of the
study period? Multiple measurements with the same result increase our confidence that
the exposure status was correctly classified. Also, multiple measurements enable
investigators to look at changes in exposure over time, for example, people who ate
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high dietary sodium throughout the follow-up period, compared to those wharted out
high then reduced their intake, compared to those who ate low sodium throughout. Once
again, this may not be applicable in all cases. In many older studies, exposure was
measured only at baseline. However, multiple exposure measurements do result in a
stronger study design.

Question 11. Outcome measures

Were the outcomes defined in detail? Were the tools or methods for measuring
outcomes accurate and reliable—for example, have they been validated or are they
objective? This issue is important because it influences confidence in the validity of
study results. Also important is whether the outcomes were assessed in the same manner
within groups and between groups.

An example of an outcome measure that is objective, accurate, and reliable is death—the
outcome measured with more accuracy than any other. But even with a measure as
objective as death, there can be differences in the accuracy and reliability of how death
was assessed by the investigators. Did they base it on an autopsy report, death
certificate, death registry, or report from a family member? Another example is a study
of whether dietary fat intake is related to blood cholesterol level (cholesterol level being
the outcome), and the cholesterol level is measured from fasting blood samples that are
all sent to the same laboratory. These examples would get a "yes." An example of a
"no" would be a self-report by subjects that they had a heart attak, or a self-report of
how much they weigh (if body weight is the outcome of interest).

Similar to the example in Question 9, results may be biased if one group (e.g., people
with high BP) is seen more frequently than another group (people with normal BP)
because more frequent encounters with the healthcaincrease increases the chances of
outcomes being detected and documented.

Question 12. Blinding of outcome assessors

Blinding means that outcome assessors did not know whether the participant was
exposed or unexposed. It is also sometimes called "masking." The objective is to look
for evidence in the article that the person(s) assessing the outcome(s) for the study (for
example, examining medical records to determine the outcomes that occurred in the
exposed and comparison groups) is masked to the exposure status of the participant.
Sometimes the person measuring the exposure is the same person conducting the
outcome assessment. In this case, the outcome assessor would most likely not be
blinded to exposure status because they also took measurements of exposures. If so,
make a note of that in the comments section.

As you assess this criterion, think about whether the person(s) doing the outcome
assessment would likely know (or be able to figure out) the exposure status of the study
participants. If the answer is no, then blinding is adequate. An example of adequate
blinding of the outcome assessors is to create a separate committee, whose members
were not involved in the care of the patient and had no information about the study
participants' exposure status. The committee would then be provided with copies of
participants' medical records, which had been stripped of any potential exposure
information or personally identifiable information. The committee would then review
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the records for prespecified outcomes according to the study protocol. If blinding was
not possible, which is sometimes the case, mark "NA" and explain the potential for bias.

Question 13. Follow up rate

Higher overall follow-up rates are always better thfollow-upfollow up rates, even
though higher rates are expected in shorter studies, wherfollow-up overall follow up
rates are often seen in studies of longer duration. Usually, an acceptable overall follow-
up rate is considered 80 percent or more of participants whose exposures were measured
at baseline. However, this is just a general guideline. For example, a 6-month cohort
study examining the relationship between dietary sodium intake and BP level may have
over 90follow-upfollow up, but a 20-year cohort study examining effects of sodium
intake on stroke may have only a 65follow-upfollow up rate.

Question 14. Statistical analyses

Were key potential confounding variables measured and adjusted for, such as by
statistical adjustment for baseline differences? Logistic regression or other regression
methods are often used to account for the influence of variables not of interest.

This is a key issue in cohort studies, because statistical analyses need to control for
potential confounders, in contrast to an RCT, where the randomization process controls
for potential confounders. All key factors that may be associated both with the exposure
of interest and the outcome—that are not of interest to the research question—should be
controlled for in the analyses.

For example, in a study of the relationship between cardiorespiratory fitness and CVD
events (heart attacks and strokes), the study should control for age, BP, blood
cholesterol, and body weight, because all of these factors are associated with low fitness
and CVD events. Well-done cohort studies control for multiple potential confounders.

Some general guidance for determining the overall quality rating of observational
cohort and cross-sectional studies

The questions on the form are designed to help you focus on the key concepts for
evaluating the internal validity of a study. They are not intended to create a list that you
simply tally up to arrive at a summary judgment of quality.

Internal validity for cohort studies is the extent to which the results reported in the study
can truly be attributed to the exposure being evaluated and not to flaws in the design or
conduct of the study—in other words, the ability of the study to draw associative
conclusions about the effects of the exposures being studied on outcomes. Any such
flaws can increase the risk of bias.

Critical appraisal involves considering the risk of potential for selection bias,
information bias, measurement bias, or confounding (the mixture of exposures that one
cannot tease out from each other). Examples of confounding include co-interventions,
differences at baseline in patient characteristics, and other issues throughout the
questions above. A high risk of bias translates to a rating of poor quA lowty. Low risk
of bias translates to a rating of good quality. (Thus, the greater the risk of bias, the lower
the quality rating of the study.)
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In addition, the more attention in the study design to issues that can help determine
whether there is a causal relationship between the exposure and outcome, the higher
quality of the study. These include exposures occurribefore to outcomes, evaluation of a
dose-response gradient, accuracy of measurement of both exposure and outcome,
sufficient timeframe to see an effect, and appropriate control for confounding—all
concepts reflected in the tool.

Generally, when you evaluate a study, you will not see a "fatal flaw," but you will find
some risk of bias. By focusing on the concepts underlying the questions in the quality
assessment tool, you should ask yourself about the potential for bias in the study you are
critically appraising. For any box where you check "no" you should ask, "What is the
potential risk of bias resulting from this flaw in study design or execution?" That is,
does this factor cause you to doubt the results that are reported in the study or doubt the
ability of the study to accurately assess an association between exposure and outcome?

The best approach is to think about the questions in the tool and how each one tells you
something about the potential for bias in a study. The more you familiarize yourself
with the key concepts, the more comfortable you will be with critical appraisal.
Examples of studies rated good, fair, and poor are useful, but each study must be
assessed on its own based on the details that are reported and consideration of the
concepts for minimizing bias.

Appendix E

Edinburgh Postnatal Scale
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Edinburgh Postnatal Depression Scale' (EPDS)

Mama: Addreas;
Your Date of Birth;
Baby's Date of Birth: Fhaone;

A5 you are pregnant or hives recently had a baky, we would like bo know bow you are feding, Pleass check
Ihe angwer thal comes closest o how you have fell 1IN THE PAST T DAY S, nol just how you Tesl today.

Here i an example, alisady completed.

| e felt hagpy:
o Yes, al the time
B ¥es, most of the ime This would mean; ) hawe feil happy most of the time” during the past week
o Moo mot vary often Flegse comglele the oihar quastions in the same wey.
Mo, mot @ all
In the past T days:
1. | hawe bsen able bo lzugh and see the funny side of things 8. Things have been getting on tap of ma
7 Ae much s | abvens could = s, mael of e lirme | o been able
= Mot guiba 20 much now o cope at al
7 Definibedy nol so much now 3 s, momelimes | haven'l bean coping as wel
Mot &t all AR LA
T B, oSt of the e | have coped ouits vl
2 | heree loaoked forseard with enjoyment ta things 7 Mo, | have been coping as well as ever
As much a5 | eer did
o Rather less than | used o *T Ihave been so unhappy that | heve had diffioulty skeeping
Dhefiribaly hes thar | used o 7 s, moaal of he linme
o Hardly al all O Yes, somelimes
7 Mol very oflen
"3 | havve blamad mysall unnecesaanly whan hings Mg, nd at all
wainl 'Tang
o Yes, most of the ime *H | have fell sad or miserabie
s, same of the fime 1 Yes, mast of tha tima
o Mot very often 3 fes, quile often
o Mo, near a9 Mol very aflen
7 Mo, rol at all
d. | here been armous. or wormied for no good reason
Mo, ngt ab &l ‘@ lhava been 0 unhappy thal | heve baan erying
o Hardly ewar 7 Yas, mostof tha time
o Yes, somelimes 7 Y=, quite often
s, wary ofien Orly peeasionaly
7 Mo, reever
"5 | v lall scared oF paricky far ro very gocd reason
o ¥es, quite a iof *10  The thought of harming mysel has ocoumed o me
o Yes, somelimes 7 s, quite often
Mo, not much 1 Somalimes
o Ho, not at al 3 Hardly ever
o Mever
Addmint | Remsiemmed bry Date

"Source: Cax, JL. Hakden, LM, and fagovsky. A 1987, Detection of postnatal depressione. Development of the 10-bem
Edinbargh Pastnatal Depression Soale,  Ballsh Joomal of Pspahialy 150702-7085

“Soureer KL Wisner, B L. Parry, C. M. Piontek, Postpartum Cepression N Engl | Med wol, 347, Mo & huly 18, 2002,
194155

Livars may reproduce the seale withcut further permission providing they respact copyright by quoting the rames of the
authears, the titke and the source ol the gaper in all eproduced cogies.
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Edinburgh Postnatal Depression Scale' (EPDS)

Pastparium depression is fhe mast comeman complication of childbearing.” The 10-question Edinburgh
Postnatal Depression Scale (EPDS) is a veluable and afficient way of idantifying patients at sk for *parinatal®
depression, The EPDS is easy io adminster and has proven io be an effectiee screening tool

Moithars who score above 13 are likely 1o b suffening from a depressive liness of varying severity. The EPDS
seare shoukd nol ovenide elinical judgment, A careful dinical assasamean showd be carmied oul 1o confirm (he
diagnosis. The scale indicates how tha mother has ieil durdng the previows weesk. In doubiful cases it may
Lo wgeful b0 repeat the baol afbar 2 weeks, The Scalé will not detect molhars with anxiely newases, phobias or
parsonality disorders.

Veomean with postparum degression need nod feel aone. They may find usefu information on the web siles of

the National Woman's Health Information Genter <wére dwoman gows and from groups such as Postparium
Support Intermational <werw chis up edulposiparturns> and Depression afber Delvery
<y, DEDrEssiDnaftaralivery. coms.

SCORING

QUESTIONS 1, 2, & 4 (without an *)
Are scored 0, 1, 2 or 3 with top box scored as 0 and the bottiom box scorad as 3.

QUESTIONS 2, 5-10 (marked with an *)
Are reverse scored, with the top box scored as a 3 and the botlom box scorad as 0,

baximum score: 30
Possible Deprassion: 10 ar greater
Always look at item 10 (sulckdal thoughts)

Users may reproduce the scale without further parmission. providing they respact copyng bt by quating the
names of the authors, the Gike, and the source of the: paper in al reproduced copies.

Instructions for using the Edinburgh Postnatal Depression Scale:

1. The mother & asked to check the response that comes closest to how she has been feeling
in the previous 7 days.

2. Al the bems must be completed.

3. Care should be taken o avoid the possibility of the mother discussing her answers with
others. (Answers coma from the mother or pregnant woman. )

4. Thea mother should complete the scale hersalf, unless she has Emited English or has difficulty
with reading.

“Bauree Cox, JL, Hokden, LM and Segaveky, R 1907, Delecton of postralal depression: Develapment of e 10-been
Edinburgh Fosinatal Depression Scale.  Balsh Joumal of Psyohialns 1600TE2-T86

*Bource: K. L Wisner, B, L Parmy, O, M Plonssk, Pastpamen Degreason N EnglJ Med val 347, No 3, July 18, 2002,
ABd-1880

SELENI

Appendix F

Maternal Postnatal Attachment Scale
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MATERNAL POSTHATAL ATTACHMENT SCALE

These questions ane about your thoughts and feelings about vour baby. Please tick one
box only in answer o cach question.

PMI When | am caring for the baby, 1 get feelings of annovance or
irritation:
|:| Wery frequently
|:| Freguently
|:| Oecasionally
|:| Wery ranely
[] Mever
PM2 When arm caring for the baby 1 get fieelings that the child is

deliberately being difficult or trying to upset me:
Wery frequently

Freguently

Oecasionally

Wery rapely

0ooond

Mever

PM3 Orver the last two weeks | would deseribe my feelings for the baby as:
Dislike

Mo strong feelings towards the baby

Slight affection

Moderate affection

oogdon

Intense affection

.

This work i licensed under a Cre ; an 3 ign bipense (OO
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FM4

PMS

PhB

PMT

This work is lcensed under a T

Aschived af Flinders Lindwersily: dspace finders eduau

Regarding my overall bevel of interaction with the baby 1:

|:| Feel very guilty that 1 am not more involved

|:| Feel moderately guilty that | am not more mvolved
|:| Feel slightly gwilty that 1 am ot more involved
|:| I don't have any guilty feelings regarding this

When 1 interact with the baby 1 feel:

|:| Very incompetent and Eacking in confidence

[] Moderately incompetent and lacking in confidence
|:| Moderately competent and confident

|:| Wery competent and confident

When 1 am with the baby 1 feel tense and anocbous:

[] Very frequently
|:| Frequently
[] Oiccasionally
[] Almost never

When 1 am with the baby and other people are present, | foel prowd of
the haby:

Wery frequently
Frequently
Ocoasionally

Almost never

000
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PMAE Liry o mvolve myself as much as [ possibly can PLAYING with the
by
|:| This is true
|:| This is untroe

PMG When [ have to leave the baby:

[ usually fieel rather sad (or it's difficalt to leave)
[ often feel rather sad {or it's difficult o leave)

[ have mixed feclings of both sadness and relief

[ often feel rather relieved (and it's casy to beave)

[ nsually fieel rather relieved {and it's casy to leave)

Joodd

] When I arm with the balby:

[ abways get a lot of enjoyment/satis faction

[ occasionally get a lot of enpoyment/satisfaction

[ viery rarely get a lot of enjoyment/satisfaction

]
|:| [ frequently get a lot of enjovment/satisfaction
[1]
]

PRILL When I am not with the baby, 1 find my=clf thinking about the baby:
Aldmost all the time

Very frequently

Frequently

Dccasionally

Mot at all

00000

This work is licensed under a i xr
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PRIG  Onver the past three months, | have felt that [ do not have enough time for
mysclf oF to pursae my own interests:

|:| Aldmost all the time
|:| Wery frequently
|:| Occasionally

] Not at all

PMIT Taking care of this baby iz a heavy burden of responsibility. 1 believe this is:
|:| Wery much so
|:| Somewhat so
] Slightly so
[] Nt at all

PRILE 1 trust my own judsement in deciding what the baby needs:
|:| Almost mever
] Occasionally
|:| Muost of the time
|:| Almost all the time
PRILID Usually when | am with the baby:

[ @i very impaticat
[ arm a bit impatient

[ am moderately paticnt

[ am extremely patient

000

-
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Preliminary Factor Structure

lTtems in brackets] ) are reverse scored

Cruality of attachment: 3 4 5 & (T) (100 (14) 18 19

Absence of hostility: 1 2 15 16 17

Pleasure in interaction: all reversed (8 9 11 12 13)

T ensure equal weighting of all guestions it is recommended that response options be
recoded to represent a score of | {low attachment) o 5 (high attachment) for every
question. For example:

Cruestion PM4 would be scored as: 1; 2.3; 3.6. 5

Oueestion & would be (reverse) scored as: 5 |

This work is licensed under a jan L
© Copyright John T. Condon. Dept. Peychistry Flinders Medical Centre, South Australia
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Appendix G
Greenspan Social-Emotional Growth Chart
Gap
G {-— : -" L -
Greenspan € JY° Questionnaire

Growth Chart - Stanley I. Greenspan, M.D.

A Sereesing Cuiston nal i fer
irfants and Young Chiksran

Sew: [ IMale []Female :

Directions foigs
e Ao phio &k e A o 1 e i
H-nﬁnmﬂhnhbﬂulﬂhﬁ'ﬂnhi—ih
each questian. Complete the questonnaine unsil you resch

i R Ly A s ot ot e Yo
ks s ll.

f child’s aienticn without o be

A Can you easily get your child 1o ook 1 things without them Hu\up Briight
or colorful?

(3 ﬁnmuﬂpgﬁmrdﬂﬁhmﬁmmrmmmﬁghmm

8 ﬂnmmimrmmmmw:rwmqmumm u

ISAN O0L5%2&03%-0

JU

DPsychCorp counom i s simms 1

Al nighls ressersd. Prinied in he Uiniled Slaiss of Amenica
To order, call 1-500-211-8378 GO8-B et
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10 Does your chitd kook at inferesting sights, such as your face or & bay?

Stop hexe If your child Is 0-3 months old,

15 mwﬂmﬂ»mwﬂu i pliying with b of her by making sounds

Stop here if your child i1 4-5 months old,

Dhoks paur ehild exchange b or mane Similes, atbes looks, sounds, of setians
fi. eopechi L, ik, o idineg) with a favorine person?

Stop here if your child is 69 months old,

. Dos your child use mary consecutive sctioe in & back-and-forth way i show you
wihiat e or she wanis of to have funwith you fe.g. sreile, reachoout for 8 hug, and,
wihen you hug. takee your hat, put iton his o hee head, and smile proudty OF takn
yoruir Panad, lead weu o the refrigesator, tug on the handis, snd, sf1er you apen it,
paint to something he of she likes, such a5 food a boctle of Julce, o mifki?

Stop here of your cheld 15 10-14 months ald.

2 ahl:rﬂﬂmﬂ for sonething hie or she wants by dooking ar gesting you to
n?

Diaes dﬁluwﬂ-ﬂhuuﬂﬂmﬂeﬂﬂ o play with
hiien of her?

Stop here if your child is 15-18 months old
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23 Drcses your chiid nell yom what he o she wanms with oo or 3 lew werds
{rg, "duloe, " Oipen,” or Woss 0

Stop here if ypour child |5 19-24 months old,

Stop here If your child is 25-30 manths old,

30 Does your child play make believe with poe of oo whens 6 @ Sy, SEEwE E —
I, have the bears o vish geandwarhe gl T e abh g el -

32 Can pour child Exphain wivy N 67 9 Wi Sememegy o sy i in-ameting)
[, "Wy do you wang the juiseT“Became Fm shimey W

34 Dees your child play make believs with pee as well a5 makes

4ende aeel has may parts 10 it (2.9, the children go o school do ward, beee inch,.
and meet an elephant on ik way homed!
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Appendix H

Child Behaviour Checklist

@' preaseprint. CHILD BEHAVIOR CHECKLIST FOR AGES 1%4-5

ot olflceas-anip
(1]

CHILDS First Midde Lasst

FLLL

PLatE

CHILO'S GENDER CHILLD'S AGE CHILD'E ETHRIC GROUP
OR RACE

Oewy Oacin

TODA = OATE CHILD'S BIRTHDATE

o Dy Yo, Ko Dy sear

Pleage il oul this form Do reflsct your view of e childs
behavior even il oler people migh ndl agree. Fesl free to wrile
additional comments beside each bem and in e Spac: Bro-
vided on page 2. Be sure to answer all ilems.

PARENTE" USUAL TYPE OF WORK, avon if not working now. Flease
Bt SO CIThE — O ESUTIRRE, SR THECRENS, highs SCh ol ieacher, MamaEmaker,
labower, LAl Gfdaiod, Shod Sk, SNy Seant

PARENT 1 (or MOTHER)

TYPE OF WORE

PAREMT 2 (or FATHER)

TYPE OF WORE

THES FORM FILLED OUT EY: jorint your Pull nami)

Your reladon o chikd:
Parent 1 Parem 2

Otier
O jorstothers O jor Father)

O jspecify)

Below is a list of items that describe children. For eadch fem thal describes the child now or within the past 2 months, please circle
the 2 if the ilem is very true or often true of the child. Circle the 1 i the ilem s semewhat or sometirmes true of $ie chid. Il iem
i mot true of the child, arde the 0. Please ardwer all ilems a5 well a5 you cam, even il some do nol seem o apply o hEchild.

0 = Mol True [as far as you know) 1= Somewhat or Sometimes Troe 2 = Wry Trus or Often True
¢ 1 % 1. Aches or pains (without medical cause; da 0 1 2 "3 Easiy jeaious
not include stomach or headaches ) @ 1 2 317 Ealsor drinks things thal ansinot food—don't
0 1 2 & Actsiooyoung forage ncluce sweets idesoibe )
B 1 ¥ 3 Afmid iy new things
B 1 2 4 Avoids locking others in the eye 0 1 "2 3% Fears ceri®in animals, sfuations, or places
@ 1 Z & Can'tconcentrabe, can't pay attenSon fion long (Cesggibe)
¢ 1 2 & Can'tsitstl restiess, or hypemcive
@ 1 2z 7. Can'tstand hawing things cant of place 0 1 2 33 Noshng amgmsly hut
8 1 2 A& Can'istand wailing wants evenshing nos g : : :4 it i B il
® 1 % & Chews on things That aren't edible o 145 3:' :E“ g
¢ 1 Z 10 Cings ioadults or o0 depence ’ EVEryng
8 1 2 11 Constanty seeks heip 01 .2 37 Geis oo upset when ssparaied from parents
B 1 2 12 Constipaled, doesnt moweBowels (when not ¢ 1 3L Hesboubis gelling to shep
sick] d 1 2 "3 Headaches [without medical cawse]
6 1 2 13 Criesaid 073, 2 ah. Hits omers
B 4 F 4. Creslio animals 0 1 2 41, Holds hisher breath
o 4 F 18 Defians 0 1 2 42 Hurls animals or people without meaning o
8 1 2 16 Demands must be mel immediaiely @71 2 43 Looks unhappy without good reasan
B 4 2 17, Destmoys histher oen things 0 1 2 a4 Angry moods
B 1 2 18 Desimys fhings beionging fo hisfher gamiy B 1 2 45 Nausea, feels sick (without medical cause)
or ather chaldren 0 1 2 48 Nervous movememns or twiching
# 1 2 19, Diarhea or loose bowelsgwhen not sick) |descrine o
® 1 * 20 Disobedient
0 1 2 . Distrbed by any change in routine 0 1 2 a7 Nervous, Fghsirung, or kense
8 1 2 Z2 Dioesnt want o sesp aone 0 1 2 48 Highimaes
0 1 2 3. Doesni@nswerwhen pecpie talk o himiber 0 1 2 a5 Owerealing
6 1 2 24 Doesnt eat well Mescribe): 8 1 2 50 Owerined
0 1 2 B1. Shows panic for no good reasan
B 1 2 24 Doesntgelalngwnh other children 0 1 2 && Painful bowsl movements (without medical
B 41 2 2 Doesntknowhow io have fun; acts lik= a cause|
1=k adul o1 2 B3 Physically amadks people
@ 1 2 7. Doesntseem o feel guity afier misbehaving 0 1 2 54 Picks nose. skin, of other pans of booy
0 1 2 28 Doesntwantiogo outof home [describe):
6 1 2 25 Easily frusirated B sure pou answered alf isems. Then see other side.

2000 T. Achenbach & L. Résons

ASERSA, Unisirsity of Vermam, 1 South Prospect 52, Bulingion, VT 054003458
UNAUTHORIZED COPYING IS ILLEGAL
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Pleage print your answers. Be swre fo answer alf ifams.

0= Mot True [as far a8 you know) 1 = Samewhal or Sometimes True 2 = Very True or Often True

o1
1
o1

(=3
-

L= =~ =~ =]
- ol mi ml owl

oo o DD oo oo
ol ml el el el e e e

(=3
-

2
2
2

Kr
BEE

L O =3

rdg2aapan

SRR

a i

d

. Problems with eyes (withowt medical cause)

. Plays with own sex parts foo mudh 0 1 2 7 Hapd shifls between sadness and

Pocaty coordinaled or clumsy exciement
Strange behawior (desoribe):

=
h
8

jdescribej:

1. Stubbom, sullen, or iritable

Sudden changes in mood or fedlings
Sulks a lot

Talks or cries out in sleep

Temper tantnsms or hot emper
Too conocemed with neainess or [=1

[Punishment doesn't change hisher behavior
Cuickly shifts from one actiity to anothes
Aashes or other skin peoblems (without
medical cause}

Aetuses o eat
FAefuses o play active games

Fepeatedty roces head or body
Aesists going o bed at might

Aesists ioilet tmining [descnba):

ARREDR

ok R R R R R R

o 00 00080088 a0
e e

Screams a kot
Spoms unesponsve 1o affection
Spif-ponsciows or casily embarmassed
Salfish or won't share
Shows little atfection joward people
Shows littke intesest in things around
Ehows oo little dear of pefing hurt
Too sivy or timid
Sieeps less than mos!
andéor night i

288

Please wiile in any problems the chid has
that wese not listed above.

L T

Please be sure you love arowerad ol itess.
Underline ary yor are comeermed abour,

o [ Yes—Fiease describe:

‘What conoerns you Iuﬂﬂxl.l.

Piease describe the best things: about the child:
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LANCUACE DEVELOPMENT SURVEY FOR ACES 18-35 MoxTHS  |i0s

Por clflca s andy

The 1 angnage Tievalnpmen Snrvey asseoees chilien's word combinainns and eneahnlary By carefinly
completing the Language Development Survey, you can help us obtain an accurate picture of e child's
developing language. Please print your answers. Be sure o answer all irems.

L Was the child born earlier than the uwsual 9 months after conception?
O Mo O Yes—how many weeks early? weeks early.

II. How much did the child weigh at birth? pounds Ounces; or grams.

M Hoar many ear infectione did the child have hefore age 74
ooz O 35 O 68 O 9or
e?

IV Is any language beside English spoken in the chi

O No O Yes—please list Itq
W Has anvone in the child’s family been 1 ing o talk?
[ Mo O ye labionships. to th Id; tor exampile, brother, father:

VL Are vou worried the = devel
O No hy?
VIL Daoes the child spontancously say words v e? (mot just imitates or understands words)?
O Mo O Yes—if v ete item VIII and page 4.

VI Does the child
O Mo

wiords into phrases? For example: “more cookie,” “car bye-bye.”
we print 5 of the child's longest and best phrases or sentences.
phrase that is not in English, print the name of the language.

Be sure you answered afl tems. Then see other side
FRGE S

178



Mense cirche exch word that the child says SPONTANEDOUSLY (mod just imitates ar anderstandsh. IT your child says
mun-English versions of words on the st circle the English word amd write the first letter of the lingoage {eg., 5 for
Spanish). Flewse incluwde words even if they are nal pronsunced clearly or are in “baby (alk™ (for example: “haba™ for
bottle).

FOOns ANIMALS ACTIONS HOWSEHOLD MODIFIERS OTHER
I. apple 55, bear 107, ety 13, 216 all gone
1. banara 56, bee |08, breakfast I, e 217, allright
1. beead £7. bad [0F. I:rm%I 165, hlanket 21& bad
4. butter 58, bu 110, caic 1. boirde 219 iz
5. cake 59, buniy i11. clap 167, bowl 0 black
6. candy o). cat 112, close I68. chair 221, bl
T. cereal 61, chicken 113, come 168, clock 1% hooken
fhe g3 M= m= =
.o . . . cup 24 cold
10, coakie o d i16. dance 172, dooe 25 duk
11. erackers ﬁieﬂiﬁu 117, dinper I T3, floor M dirty
12, drink . i HE doodoo'poop 174, 17 dry
Iii-.%i 67, fron 119 down I'.I'S.E|1 1R moed
4 sk, e =
. SFapes , . . heawy
i6. T0. pig 122, finish 76, vaamor  hot
I'.I'.mmgzr 1. puppy 123, fix - pillorw nr
1&. howdog T2, snake 12, et I |ate 131
| jume . turkey o FE L
ZI.JI'hEﬁ.I 75, e 127,
2 mik 128 .
23, prange BODY PAHTS | X0, k|
24, pizza Th. arm k113 130
24 peetzel T7. belly buon 340
Jp, raising TE. botiom I
T edr 243 wet
20 spaghedri &l elbow 244, whine
g?. tes % ey ﬁ yellow
. loasy r
A water i
CLOTHES
TOYS M7 belt
33, bl 248 ootz ,
ﬁ. halleon 249 coat .
37 o 151 e 300, dogion
. oTE ,
g RE BEL
. jac .
A0. peesent 255 mimens 303, prandpa
4. slide 256 pajarrss I0d. lady
A2 swing 35T, panis 305, man
43, teddy bear 58 ghan 30, i
OUTDOORS %0 Mﬂippm 308, petname.
. pel mame
dd. flower M1, smeakers AN mcle
4%, house MY aocks 30 mame of TV
dis. moon M3 sweater of Siory
47. rain charscter
ﬁ w Oviber words vour child says,
S s incloding non-English words:
5. star
53 atrest
53 am
54, iree
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Appendix I

Ethical Approval

COISTE EITICE UM THAIGHDE CLIMICIOIL
Clinical Research Ethics Committee of the Cork Teaching Hospitals

University College Cork

Tiel: +353-21-4900500 Lancaster Hall
Email: Creci@yucr g & Little Hanower Street
Cork

Ireland

Our ref: BCM 4 (hih) OBADL/1S & ECM 3 (d) 05/05,/2020
15th Agril 2020

D Mairead Kisly
Seniar Lechures

Finam 127

Food Science Building
Uiversity Crillege Cerk

Re: The Cork Nutrition and Microbiome Maternaldnfant Cohart Study [COMBINE),
Deear Dir Kisly
The Chairman approved the folawing:
= Cover Lebier daled 14th Apeil 2020 (E.C.)
»  Addilion of Professor Eugene Dempssy, Consullant Meonalslogisl and Meadhbh Wasan,
Teainee Clinical Paychologis!
* OV bor Professar Dempsey and Ms Wilsan,
Yiours sancenely

0 7 rllfr;:-;-?

=

Professar David Rerins
Chasrnan

Ciinical Ressarch Ethics Commilles
of the Cark Teaching Hospitals
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Appendix J

Response analysis results table

Characteristics 12-month 12-month T(df)/ X*(df) P
Responders Non-
responders

(total n =245)
(total n=246)

Maternal
Nationality (Irish) 79.18% 72.51% 2.77 (1) .096
Partner (Married/ de facto relationship) 95.90% 94.26% 2.06 (1) 310
Education (tertiary) 76.32% 83.33% 3.74 (1) .053
Employed (two years post-delivery) 93.40% 87.20% 3.41(2) .181
Cigarettes (during pregnancy) 9.7% 15.91% 4.09 (1) .043
Infant
Sex (female) 44.48% 43.67% .033 (1) .856
Delivery mode (normal & planned cesarean 47.30% 52.45% .862 (1) .353
section)
Responder Non- T(df)/X?(df) P
responder
mean (sd) mean (sd)
Maternal
Age at delivery (years) 32.44 (3.84) 31.38 (4.75) -2.70 .007
(467.740)
Infant
Gestational age (weeks) 40.06 (1.38) 39.78 (2.03) -1.79 (489) .074
Birth weight (kilograms) 3.44 (575.535) 3.49 (504.800) 1.15 (489) .250
Age stopped breastfeeding (weeks) 17.87 (22.69) 8.02 (15.72) -5.44 .000
(434.854)
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Appendix K

Supplementary exploratory data analysis 12-month outcomes

Motor

composite

Fine motor

Gross Language  Receptive

motor composite  language

Expressive

EPDS at two

months

MPAS at two

months

Exclusive/predomin
ant breastfeeding at

two months

Exclusive/predomin
ant breastfeeding at

six months

Gender

t=-3.13*%% =-2.71**

Gestational age

r=.122*

r =.155*%

Mother’s age at
delivery

r=-.181%*

Maternal

relationship status

Maternal education

level

Maternal

employment

Smoking during

pregnancy

History of

depression

-2.03*
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Supplementary exploratory data analysis of 24-month outcomes

EPDS at two

months

MPAS at two

months

Exclusive/pre t=-2.056* t=-2.09*
dominant
breastfeeding

at two months

Exclusive/pre
dominant
breastfeeding

at six months

Gender t=-1.973%*

Gestational

age

Mother’s age
at delivery

Maternal
relationship

status

Maternal
education

level

Maternal

employment

Smoking
during

pregnancy

History of

depression

183



Appendix L
Full Regression Model Summary Tables

Table A. Regression coefficients for predicting BSID social and emotional composite scores at

12 months

Variable B SE (B) B t p
Constant 73.66 12.43 5.93 <.001
MPAS 0.35 0.15 0.18 2.33 .021

Model: F(1,163) = 5.45, p =.021 R? =.032

Table B. Hierarchical regression coefficients for predicting CBCL composite scores at 24 months

Variable B SE (B) B t p
Step 1

Constant 56.79 5.82 9.75 <.001
Age -0.49 0.168 -.198 2.89 .004
Gender 2.31 1.30 12 1.77 .08
Step 2

Constant 71.28 12.36 5.77 <.001
Age -0.48 0.17 -0.20 -2.89 .004
Gender 2.03 1.27 0.11 1.60 A1
EPDS 0.25 0.19 0.11 1.29 .20
MPAS -0.19 0.11 -0.15 -1.72 .09

Model step 1: F(2,202) =5.81, p = .004, R? =.054

Model step 2: F(4,200) = 6.29, p <.001, R*=.112

Table C. Regression coefficients for predicting BSID motor score at 12 months

Variable B SE (B) B t p
Constant 76.38 21.86 3.49 <.001
Age -0.57 0.18 -0.17 -3.16 .002
Gestational age 1.03 0.52 0.11 2 .046

Model: F(2,319) = 7.49, p < .001 R? =.045

Table D. Regression coefficients for predicting BSID motor scores at 24 months

Variable B SE (B) B t p
Constant 101.45 2.06 49.17 <.001
Gender 2.69 1.36 0.12 1.97 .049

Model: F(1,271) = 3.89, p = .049, R* = .014
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Table E. Regression coefficients for predicting BSID cognitive score at 24 months

Variable B SE (B) B t p
Constant 102.55 1.05 97.72 <.001
Predominant 4.13 1.82 0.13 2.73 .024
breastfeeding

Model: F(1,283) =5.17, p =.024, R* = .018

Table F. Mediation regression coefficients for predicting CBCL score at 24 months

Variable B SE (B) t p
Model 1

Constant 89.64 0.71 127.09 <.001
EPDS -1.10 0.09 -11.81 <.001
Model 2

Constant 54.67 10.03 5.45 <.001
EPDS 0.34 0.19 1.77 .08
MPAS -0.15 0.11 -1.35 .18
Direct effect 0.34 0.19 1.77 .08
Indirect effect | 0.16 0.12 >.05

Model 1 (Predictor: EPDS; Outcome: MPAS): F(1,203) = 139.44, p <.001, R? = .41

Model 2 (Predictors: EPDS, MPAS; Outcome: CBCL): F(2, 202) =6.75, p =.002, R = .06

Table G. Logistic regression coefficients for predicting predominant breastfeeding status at 6

months
Variable B SE (B) Wald p Exp(B)
Constant -.06 0.05 1.4 24 .94
EPDS .05 0.03 3.22 .07 1.06
MPAS -5.43 2.73 3.95 .05 .004

Model: X2 (2) = 11.92, p = .003, Nagelkerke R? = .075

Table H. Mediation logistic regression coefficients for predicting predominant breastfeeding

status at 6 months

Variable B SE (B) t/z o
Model 1

Constant 90.02 0.67 134.92 <.001
EPDS -1.12 0.09 -12.92 <.001

185




Model 2

Constant -5.42 2.73 -1.99 .05
EPDS -0.06 0.05 -1.18 .24
MPAS 0.05 0.03 1.79 .07
Direct effect 0.06 .05 -1.18 .24
Indirect effect | -.06 .04 <.05

Model 1 (Predictor: EPDS; Outcome: MPAS): F(1,233) = 166.93, p <.001, R? = .42

Model 2 (Predictors: EPDS, MPAS; Outcome: Breastfeeding status): Model least likelihood =
11.92, p = .002, Nagelkerke R? = .07
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Appendix M

Participant Information Sheet

Cordeine

Tha Cark Mutritian E Microbiomas
Martarnal-Tnfont Cohart Shedy

Participant Information Sheet

Study Tithe: The Cork Nutrition and Micrebiome Maternakintant Cehart Study [COMBINE|
Principal Investigator- Prod Maitesd Kisly
Sites of Investigation: Cork University Maternity Hospital (CUMH) & University College Cork [UICC)

WHAT IS THE COMBIME STUDY?

‘While we knaw that the early months and years of life are very important for infant growth and healthy
developrnent, we still have many unanswered guestions aboul optimising health suttormes through early feeding.
The COBMBINE study is an observational study fellowing 1,200 babies, ta investigate how nutrition and enviranment
in the first twa years of life afects the development of gut bacterdia. Gut bacteria is associated with pasitive future
health autcames including optimal physical and mental developmeant. This is the first tirme a study like this has been

carried oul

AM 1| ELIGIBLE TO PARTICIPATE IN THIS STUDY?

i you are a participant in the IMPROVED pregnancy study, your baby i eligible to take part in the COMBINE studsy.

WHAT WILL THIS STUDY INVOLVE?

I you agree to participate in the study, we will meet you and your baby 9 tires over the first 2 years of hisfher life.
Wigits will take place st Cork Univerdity Maternity Hospital and Brookfield Health Sciences Complex in UOC. Yaur first
wisit will take place in the hospital after your baby is born. The remaining visits will take place st 1, 2,4, 6,9, 12, 1E
and 24 months You will be contacted & week in advance 1o amangs your next study visit. Your visit at 1 manth is an
aptianal visit, butl we greatly apprediate your attendance at this visit. Thene are no loreseen risks associated with
participation in the COMBINE study

¥ou:

Firstly, we would like to access infermation about your pregnancy and birth cutcome which was collected by the
IMPROVED study. From Day 80, we would like to measure your height and weight as well a3 atk some guestions aboul
wour lifestyle and the emviranment in which you live. You will be offered the opportunity to download the Michild
robile phane application. This application will capture daily infarmation on feeding, sleeping and bowel patterns of

your baby.

H you are breastfeeding, we wauld like to collect a breastmilk sarple when your baby is 4 weeks ald. We will give
you instructions an how o collect this sample &t home. At two months, you will be asked 1o complete an online

survey abaut your general pestnatal wellbeing. We will eontact you shauld we have any concerns about yaur

Ardwers.

5 (i o) ) Infant SPC

ke Ewropean Bocisd Fardd  Irslind For what saw S
V5 D12 0016
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[DHLI“E PARTICIPANT INFORMATION SHEET

Your child:

Wisits start at Day bao when we will weigh and measure you baby. These mesurements will be repeated 81 every
wilsit. Wi will ask you guestions about your baby's living envirenrment, diet and general health. A1 your first 4 study
wisits, we will measure arount of fat and lean tissue in your baby's body using the PEA POD Infant Body Carmpasition

System.

We would like te callect samples fram your baly throughout the study. We will bagin by saving cord bload from the
placenta in the birthing suite. The other sarmples we will collect are ac Tallows:

Type Hew? How much? When?

Stoal At Hame by you 1 teasponng Al wisits

Saliva AL Study Visil by murse 2 Swabs All wisits fram 2 manths
Urire At Hame by you -3 teaspoans A2 & 18 months
Blaod AR Stusdy Visit by nurse 2 teaspoar AR 12 & 24 months

We will provide you with the appropriate instructions and materials to collect the samples 30 hame. When taking
your baby's bload sarmple, every care will be taken Lo minimise any discomiort o your baby. The sample will be
aken by a highly trained and experienced pasdiatrie nurse, who will use a local ansesthetic eream before taking the

sarnple. All sarnples are only taken with your consent and verbal consent will be taken again on the day of the visit.

Throughout the study we will also have & numbeér astessments with owr research psychology team. These

assessments begin at the 4 month study visit. The aisessments carfied aul ane:

= The Visual Habituation assessment measunes of the infants’ visual attention which is reflective af underlying
rrvental processes, far exarmple information processing kills,

+ The Free Play Attention assessments alse measure the infants’ visual attention, however different measures af
attention at different paints in time reflect differant underlying mental processes, for example attention span

*  The Me Arthur Bates Communication Development Invenlaries are guestionnaires that look at the develapment
of the Infants’ cormunication kills; including comprehension, non- verbal gestures, vacabulary and gramrnar.

= The Bayleys Scales of Infant and Toddler Devalopment is a standardisad developmental assesirnent which looks
&1 the Infants' thinking, language and mavement skills.

= The Child Behaviowr Checklist is 8 questionnaire used to looks at the Infants emational, behavioural and social

develaprment

=t n.-m;:r:.::d ST ELFROPEAN LOH "";"a' ) II‘.lf'd.]'It
2018300 LI ivewding in your frne Sciescs 5f| _')

- W Foundation - p—
e | T ———— |
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[UHL'“:‘ PARTICIPANT INFORPATION SHEET

WHAT HAPPENS TO THE INFORMATION AND SAMPLES COLLECTED?

Al inbar mation collected abaut yau and yaur hﬂlﬁ'wi" be stored in 8 secure web based database. The information
will be anorymised and ary infermation that could identify you will not be stoved on the database. Bload sarmplas
will e stored in the COMBINE bigbank in Cark University Maternity Hespital. Al ether saraples will be stered in
COMBINE biobank at the APC Microbiome Institute, UCC. All ip-EtirI'IEI‘ﬁ will be ARONymous and no infonmation that
eould identify you will be stored with thee samples. Initially samples will be analsed by research stall based in both
the INFANT centne and APRC We will pll.lh|i5|'| e ults Traem the Eluﬂ‘.' if IAternational mn-di:aljnurnals.. Ir the Fuluire,
rasgarchars and commercial I:l}l‘l"lpll‘lil‘.'ﬁ Py Ep{.’lh‘ o the S.'I.I.Iﬂ"'l.n soeeds and use the data and EEI'I"IFIH‘.'E collectad for

related research projects.

VOLUNTARY PARTICIPATION

You have volunteered ta participate in this study. You and your baby are free bo withdraw froen the COMBIMNE study
at ary stage. This will mot affect the medieal care of you of your baby and you ean eantinue to be a part of the
IMPROED study during your pregnancy. If you decide to withdraw from the study, you can reguest 1o have your
sarnples and any data assecisted with you and your baby reraved from the study. Due 1o the complexity of ensuring

participant confidentiality, it is not podsible to return any spetimens.

THE RESEARCH TEAM
The COMBINE stucly will be managed by the staff of the INFANT centre in Cork University Maternity Hospital,
Ranalysis of sarnples will be conducted by the staff of the INFANT and APC centres

CONFIDENTIALITY

Your identity will rermain eonfidential. Your narme will nat be published and will not be disclosed 10 anyone autside
the COMBIMNE team. With your perrission we will keep your Family doctor up to date with any relevant health issues
should they arise far you of your baby during the study.

STATEMEMNT OF APPROVAL

The COMBINE study has been granted ethical approval fram the Cark University Hospitals Research Ethics

Cormmittese. We have the necessary insurances a5 required by law.

WHERE CAN | GET MORE INFORMATION?

The study will be fully explained to you and ary questions answered before you decide if you want to take part. |f
you hawe any further questions regarding the COMBINE study, please contact the Pringipal Investigatar:

Pral Mairead Kighy; Tel: (D21) 4903384; Ernail: m bkdely SBuce is

To express interest in registering for the study, please contact:

COMBINE Team: Tel: 087 1175018 Email: pom bines@uce i

Soin
e Envipnan Sl Fard Treband For shais st Rt
V5 0E/12/ 2016

-. . | 'rularcin tarzpsas Hrechad and . EURCPEAN URIOH ..;-& =
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Appendix N

Consent form

Lordeine

Tha Cork Hudritian E Microbiama
Maternal-Infant Cohart Study

PARTICIPANT CONSENT FORM
Mother's Name:
Maother's Date of Birth: ! !
Partidipant 1D for this study:
Chief Investigator: Professor Mairead Klely

PLEASE TICK THE APPROPRIATE BOXES
1. | hawe read the Participant Information Sheet about this research project, and have been given a copy
to keep. The Information has been fully explained to me and | have been able to ask guestions. |

understand the purpose of the research. vesO wo O

2. All experimental procedures have been (dentified and no guarantees have been given about the

possible results. vesO no O

3. lam aware that participation is woluntary and | may withdraw consent at any time. | am aware that my
decision not to partidpate or to withdraw at amy stage will not restrict my access o health care

services normally avallable to me. vesO no O

4. | hawe been assured that all information collected pertaining to me and by balbyy will be kept
confidential. ves O no O

5. lunderstand that the Investigators have Insurances as required by law. yes O wo O

6. | give permission for research personnel to access information collected in the IMPROVED study about
my pregnancy and birth outoome. ¥es O no 0O

7. lconsent to both mine and my baby's participation in the physical, lifestyle, nutritional and

developmental assessments as outlined in the patient information sheet.  YESO No 0O

8. | give permission to the COMBINE research team to contact me to complete an online survey about my

own postnatal health. Based on my responses, | understand that the research team may contact me or

need to refer me to my GP. vesO no O
- d't urmpean Sinxeand and ® EURDFEAN UMION L)
s } Fundh Programmas N Ry A, = il Y
ij E A ". = Iresgtinag in jour Sramcw Sfl _\_:'/] I ﬂ'['ﬂl'll' am
¥ - Frundatinn = e
_ . Ewropsan Social Fend Iredarad Far whats e e
W3 20,/04/2016
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[nHk'“t PARTICIPANT COMSENT FORM

9. if I decide to breastfeed, | consent to provide a breastmilk sample to the research team. | understand

that giving a sample for this research ks valuntary and that | am free to withdraw my approval at any

time without my medical treatment being affected. YES O NO O

10. On behalf of my baby, | agree to donate samples of his/her blood, DMA, stool, saliva & wrine. |
understand that giving a sample for this research s voluntary and that | am free to withdraw my
approval at any time. ’ ¥es O woO

11. I giwe permission for the samples and information collected abowt me and my baby to be stored fior
possible future research unrelated to this study (including DA studies), subject to approval by a

Research Ethics Committes, without my further consent being required.  vESO no O

12. 1 agree that biological samples donated can be used now or in the future for commercial purposes. |
understand that | will not benefit financially if this research leads to the development of new

treatment of medical test. Yes O no O

13. 1 agree that the research team may contact my GP with amy relevant health issues that may arise for

me and / or my baby. YES O No O

14. 1 agree that the study team can keep in contact with me about this study and approach me directly
about follow-up and future studies. ¥es O no O

1 understand that if | have any guestions concerning this research, | can contact Prof. Malread Kiely. 1f1
have further queries concerning my rights (n connection with the research, | can contact the Qinkcal

Research Ethics Committes of the Cork Teaching Hospitals, Lancaster Hall, & Little Hanower Street, Cork.

Slgned: Date: i) !

Mame of research participant parent,/guardian

Slgned: Date: /7 J

Mame of person taking consent

e EURDFEAN UNIDH ,?!, ) Infant am
& . e
g L iesuting | i e
L. S " ,_-hj:",-_“ Sfl J whm
. Eurcpean Soccil Fend Irelarad Far whats sedt ey e b e

W3 20/04/2016
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Appendix 0

Significant associations between predictor and outcome variables at 12- and 24-

month follow-up

12 Month Analysis

Motor Language Cognitive Social and

composite composite composite emotional
EPDS at two r=.056 r=-.062 r=.057 r=-.138
months
MPAS at two r=-.029 r=.051 r=-.065 r=.180%*
months
Predominant/ t=.462 =-791 t=1.244 =-635
Exclusive
Breastfeeding at
two months
Predominant/ =-.834 t=.435 =-356 =-.043
Exclusive
Breastfeeding at
six months
Gender t =269 =3.13 =-1.841 =-522
Gestational Age r=.122% r=-.042 r=.051 r=.041
Mother’s age at r=-.181*%* r=-.045 r=-.038 r=-.068
delivery
Mother’s t=.533 t=1.862 =-.573 t=.485
relationship
Status
Maternal t=1.614 t=1.167 t=-.169 t=-909
education level
Maternal t=.602 t=1.194 t=1.320 t=2.563
employment

24 Month Analysis
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Mot Language Cognitive CBCL

or composite  composite

composite
EPDS at two r=-.003 r=.059 r=.013 r=.242%%*
months
MPAS at two r=.031 r=-.039 r=-.054 r=-218
months
Predominant/ =-1.814 =-2.056* =-2.273* t=1.236
Exclusive
Breastfeeding at
two months
Predominant/ t=.858 t=1.817 t=1.754 t=.859
Exclusive
Breastfeeding at
six months
Gender t=-1.973** t=-1.151 t=.157 t=-2.237*
Gestational Age r=.070 r=.034 r=.027 r=.035
Mother’s age at r=-.080 r=-.015 r=.049 r=-216%*
delivery
Mother’s t=-.818 t=-.285 t =-.894 t=-.527
relationship
Status
Maternal t=1.175 t=.238 t=1.121 t=.723
education level
Maternal t=-643 t=-329 t=.178 t=-2.991
employment
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