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Abstract

Background: Evidence of a relationship between maternal postnatal depression and child
development is consistently growing, but there has been no distinction between depression
that is clearly diagnosed and treated, and depression that is never identified by health
professionals. Previous models assessing the cost-effectiveness of screening for postnatal
depression have been unable to account for child outcomes and the effects of undiagnosed
maternal depression due to a lack of research in this area. Without these outcomes,

screening for maternal postnatal depression is not currently considered to be cost-effective.

Methods: Longitudinal survey data from the Millennium Cohort Study is used to explore
the differential effects of undiagnosed and diagnosed maternal depression on child cognitive
and behavioural development over time, and to re-examine whether screening for postnatal
depression could be considered cost-effective once longer term child outcomes are

included.

Results: Depression that is undiagnosed has a substantial effect on the behavioural
development of children. Children of mothers who are depressed but not diagnosed at 9
months are at least equally likely as those of mothers with diagnosed and treated depression
to have behavioural problems later on in childhood. Identifying and treating maternal
depression showed some short-term beneficial effect for child behavioural development up
to age 5, but this was not maintained at age 7. Higher levels of persistent depression were
identified in women who were diagnosed and treated for depression and this persistency
was found to have an additive effect on child outcomes, with longer-term maternal mental
health problems much more strongly associated with child outcomes than postnatal

depression alone.

Conclusions: This research highlights the limited success of current treatments for maternal
depression, both in benefiting child development and providing long-term symptom
remediation for mothers. As current treatments lack benefit for children over the longer-
term, the recommendation that screening for postnatal depression appears not to be cost-

effective remains unchanged.
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Chapter 1: Background and focus of the thesis

1.1 Introduction

The overarching context of this thesis is the importance of the early years for child
development over time and the costs and benefits associated with early intervention.
Specific focus will be placed on how exposure to maternal depression during the early
stages of a child’s life affects developmental outcomes. The case for early intervention
for maternal depression is addressed and the potential costs and benefits are explored.
This chapter provides a background to the thesis, describes the overall objectives, and

outlines the structure of the thesis.

1.2 Background: The importance of the early years

Health and wellbeing during childhood shape future health and development.
Determining why some individuals do better than others in both the early years and later
life is a key issue for policy makers and is crucial in attempts to reduce future
inequalities (Cunha and Heckman, 2007, Pugh and Duffy, 2013). Early childhood
provides the foundations for later development with educational and social experiences
during this period being important for developmental outcomes through to adulthood
(Schaffer, 2000). It is well established that learning starts during early life, long before
formal education begins, and continues throughout the life course (Heckman, 2007).
This line of thinking has informed many early childhood based interventions such as
Sure Start in the UK (Glass, 1999) and its predecessor Head Start in the US (Garces et
al., 2002) which are premised on the idea that cognitive stimulation and supportive
environments are needed to support a series of developmental steps in early infancy,
with the view of preventing later cognitive delays and inequalities. Head start began as a
short-term summer program in 1965 with a predominantly African-American sample
but was expanded to serve both African-American and white children by 1966. Head
Start is comprised of a number of individual programs, all of which aim to address
different issues in child development. For instance, Early Head Start promotes healthy

prenatal outcomes, healthy families and infant and toddler development beginning as
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early as birth. Head Start programs in later childhood promote child health and family-
community partnerships to offer parents opportunities and support to identify and meet
their own goals in terms of education and employment. Evaluation studies of the Head
Start program has identified short-term benefits, as indicated by test scores (Barnett,
1995) and more lasting improvements in non-cognitive skills such as persistence and
dependability that are important for future success in life (Heckman et al., 2000).

Founded on this principle, Sure Start was announced in the UK in 1998 and aimed to
improve health and learning outcomes in children as well as social and emotional
development and parenting skills. Sure Start Children's Centres provide a number of
services such as; integrated early learning and childcare, drop-in activity sessions for
children, family support, including support and advice on parenting, information about
services available in the area such as antenatal and postnatal support, information and
guidance on breastfeeding, health and nutrition, smoking cessation support, and speech
and language therapy and other specialist support, links with jobcentres to encourage
and support parents and carers who wish to consider training and employment
(Department for Education and Skills, 2007). Evaluative research has shown Sure Start
to have positive effects on parenting (Belsky et al., 2006), child behavioural outcomes

and child health outcomes (National Evaluation of Sure Start team, 2012).

Almost every aspect of the developmental process is affected by the environments and
experiences that are encountered in the early years of life (Shonkoff and Phillips, 2000).
Consequently, environments that do not facilitate adequate stimulation and support for
the child from a young age place children at an early developmental disadvantage, with
ability gaps between advantaged and disadvantaged children being shown to open up as

early as age four (Carneiro, 2003).

Development can be influenced by a range of factors and circumstances. One of the
most consistently recognised influencers of development is family economic hardship
and poverty, particularly with regards to the dichotomy between being raised in poverty
versus not being raised in poverty (Shonkoff and Phillips, 2000, Kiernan and Mensah,
2009). Research using British birth cohort studies has shown that even by the age of 2
years, children from lower socio-economic backgrounds have lower cognitive scores
which can impact on later educational attainment (Feinstein, 2003). Other research has

shown that economically disadvantaged mothers are more likely than the more
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advantaged to experience psychological problems, particularly depression (Reading and
Reynolds, 2001) which can in turn have detrimental effects on children (Grace et al.,
2003, Goodman et al., 2011). One study by Kiernan and Mensah (2009), attempts to
distinguish the differential effects of maternal depression and poverty on child
outcomes. A sequential series of logistic models were derived, firstly assessing each of
the variables (poverty and maternal depression) independently, and then by adjusting for
the each other and finally by adjusting for each other alongside a set of known
covariates (e.g. family status, child gender, maternal age, maternal qualification). A
reduction in effect sizes was identified for each additional adjustment of the model. In
the fully adjusted models poverty was significantly associated with both child learning
delays and behaviour problems, whilst maternal depression was only significantly
associated with child behaviour problems.

Often relating to poverty, family structure, in terms of single or dual parenting, is highly
important for understanding how household resources affect child development.
National survey research, as well as smaller scale studies both in the US and the UK,
have consistently reported that children in single parent families have a higher
probability of problems in health, educational achievement and behavioural
development problems than children who have two married parents (Chaimay et al.,
2006, Goodman et al., 2011). Single parenting often reduces household income, places
mothers at increased risk of depression (Crosier et al., 2007, McKay, 2002), and
decreases parents’ ability to supervise their children and participate in their activities
(Levine-Coley, 1998).

Parental employment also plays an important role in determining the resources available
to a family, and the amount of time parents are able to spend with their children
(Shonkoff and Phillips, 2000). Early return of mothers to full time employment post
childbirth has been shown to be a risk factor for depression, particularly amongst single
parents and may have effects on child cognitive development (Brooks-Gunn et al.,
2002, Han et al., 2001, Waldfogel et al., 2002). Since the 1980s, employment of
mothers has been increasing (Fagan and Norman, 2012), with the employment rate for
mothers with a child aged under the age of five years reaching 58 per cent in 2008
(OECD, 2011).
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1.3 The family environment

Although there are many factors that can affect child development, families, particularly
parents, play a powerful role in shaping adult outcomes, particularly cognitive and
socio-emotional abilities (Heckman, 2006). Almost all children form close emotional
bonds, or attachments, to care givers during the early years of life, especially, in the
majority of cases, the mother (Shonkoff and Phillips, 2000). Attachments, as is
discussed in Chapter 2, are thought to result from close contact between infants and
caregivers who can protect them and guide their development, as well as creating a
foundation for future interactions and other behaviours throughout the life course
(Grych & Fincham, 2001, Dogra et al., 2002).

In a review of 22 studies (Ranson et al., 2008) positive parent-child relationships were
found to affect socio-emotional competence, to be important for developing other
relationships, such as with peers, and to facilitate the development of personality traits
such as social competency, sociability, friendliness, and co-operation skills. In contrast,
insecure attachments were shown to be related to aggressive and negative affect
behaviours by the age of four years. Links were also identified between attachment and
child cognitive outcomes lasting into adulthood. Although this review did not use
rigorous scientific methodology through a systematic search strategy to identify
literature, and thus could be missing valuable research presenting opposing findings, the
included studies were assessed for quality and thus present a strong case for the

importance of early relationships.

More recent literature further supports this notion, describing how the parent-child
relationship affects educational and behavioural outcomes (Ali, 2011), and how
parenting relates to the development of comorbid problems in children with ADHD

(Deault, 2009). Quality parenting is thus highly important for child outcomes.

1.4 Postnatal depression; classification and clinical diagnosis

Clinical diagnosis of psychological conditions is generally based on one of two
diagnostic manuals; The Diagnostic and Statistical Manual of Mental Disorders (DSM-
V) (American Psychiatric Association, 2013) or the International Classification of
Diseases 10 (ICD-10) (World Health Organisation, 1992). Neither currently recognises
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postnatal depression as an individual condition, instead, patients must meet the criteria
for a major depressive episode with an onset in pregnancy or within four (DSM-V) to
six weeks of delivery (ICD-10). The DSM-V states that depression is present when an
individual experiences five or more of the following nine symptoms on a daily basis
over a two week period: depressed mood, loss of interest or pleasure in usual activities,
change in weight or appetite, insomnia or hypersomnia, psychomotor retardation or
agitation, loss of energy or fatigue, feelings of worthlessness or guilt, impaired
concentration or indecisiveness or final recurrent thoughts of death or suicidal ideation

or attempt. The ICD-10 follows very similar criteria.

However, organisations specialising in serving postnatal mothers have emphasised that
4-6 weeks may be too short and the onset of postnatal depression may occur up to one
year after birth (PANDAS UK, 2014). The Scottish Intercollegiate Network (SIGN)
also specify in their guidelines that depression occurring during the first postnatal year
should be considered postnatal depression (SIGN, 2012) and self-help guidance from
BUPA UK further reinforces this (BUPA, 2011).

Previous research in this field has also highlighted the importance of maternal
depression at time points in the first postnatal year beyond the first four to six weeks
after birth (Kiernan and Mensah, 2009, Kiernan and Huerta, 2008, Hobcraft and
Kiernan, 2010), and leading theories in child attachment discussed in Chapter 2, place
emphasis on the whole first postnatal year and beyond (Bowlby, 1969, Ainsworth,
1979).

In addition to these guidance documents for clinical diagnosis, there are also a range of
self-report questionnaires which can be used to inform case detection. These are
described in Chapter 3, section 3.2.2.)

1.5 Cause of maternal postnatal depression

Depression as a whole has no established mechanism that can describe accurate
aetiology for all individuals (Belmaker and Agram, 2008). The primary competing
arguments centre on biology and psychosocial/ psychological factors. Postnatal

depression is also dominated by these same arguments. There is a considerable amount
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of literature on the risk factors for postnatal depression attracting several meta-analyses
and systematic reviews (O’Hara and Swain, 1996, Robertson et al., 2004). These have
highlighted several key risk factors for the development of postnatal depression in line
with the biological and psychological approaches. The biological approach centres on
hormonal changes, suggesting that changes in oestrogen and progesterone levels
following delivery may affect mood. Randomised controlled trials of hormonal therapy
as a treatment for depression reported some success thus suggesting hormone changes
may contribute to depression in some women (Gregoire et al., 1996) but this is not

universally accepted (Harris et al., 1996).

The psychological approach offers two primary explanations, psychiatric risk factors
and stress (Milgrom et al., 2008). Both family and personal history of depression have
consistently been reported as risk factors (O’Hara and Swain, 1996). Additionally,
depression onset during pregnancy is also thought to contribute to continued depression
or recurrence (if previously resolved) during the postnatal period (Heron et al., 2004).
More generally, personality traits such as high interpersonal sensitivity and low self-
esteem may also contribute, possibly relating to self-doubt in aspects of motherhood
(Ritter et al., 2000).

Moreover than psychological risk factors, stress is thought to play a pivotal role in the
development of both general depression and postnatal depression. Recent stressful
events in the year prior to pregnancy can predict depression in pregnancy and the
postnatal period (Rubertsson et al., 2005). Additionally, the perception of a lack of
support in caring for the infant may also cause stress (Honey et al., 2003), in addition to
more general concerns such as income and housing (Patel et al., 2002). In qualitative
work conducted by Mcintosh (1993), new mothers who had experienced postnatal
depression were asked their opinions of the cause. The most commonly cited ‘causes’ of
depression were aspects of motherhood (74%), with women citing boredom, loneliness
and difficulties in coping with a new baby as particularly stressful, and financial
concerns (71%). Only 11% of women thought their symptoms were likely due to
biological factors suggesting that postnatal depression is generally perceived as a
psychological problem by women. If these factors believed by women to be causal are
in fact the basis of their depression, this presents issues for applying treatment as will be
discussed later in this thesis.
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1.6 Prevalence of maternal postnatal depression

Despite being published over a decade ago, the most predominant estimate for the
prevalence for postnatal depression in women is that generated through a large scale
meta-analysis of 59 studies conducted by O’Hara and Swain (1996), which placed
prevalence at 13% of the population. However, maternal depression may be an
underdiagnosed condition (Hearn et al., 1998, 4Children, 2011), thus the actual rates
could be much higher. Results from a cross-sectional study comparing the opportunistic
diagnostic abilities of health professionals (general practitioners, health visitors and
midwives) to results of a self-reported Edinburgh Postnatal Depression Scale (EPDS)
questionnaire showed a significant failure of health professionals at detecting symptoms
of maternal depression during routine postnatal follow up care (Hearn et al., 1998), with
the primary health team collectively missed 57% of women with high levels of self-
reported symptoms. This suggests that relying on opportunistic identification of
depression by health care professionals alone is insufficient and likely to result in a high
number of undiagnosed cases, highlighting the value of self-report measures as useful
screening tools. More recently a report published by the charity ‘4Children’ in 2011,
which surveyed 2318 mothers on their experiences with postnatal depression,
documented that 33% of new mothers with more than one child and 26 % of first time
mothers reported suffering from postnatal depression. The report further identified that
despite a large proportion of women acknowledging having symptoms, only 54% of
multiparous women (those with more than one child) and 42% of primiparous women
(those with only one child) actually sought professional help, indicating that a large
proportion of depressed women are not reporting their symptoms to a doctor. This
confirms that the actual prevalence of postnatal depression is likely to be considerably

higher than previous estimates.

1.7 Importance of maternal mental health

Maternal mental health may affect the quality or style of parenting and is increasingly
being recognised as important for shaping child development. Impaired maternal mental
health as a consequence of postnatal depression has been shown to have lasting
deleterious effects on child development including poorer cognitive outcomes (Hay et
al., 2001) and increased behavioural disturbances (Kiernan and Mensah, 2009).
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There has been a recent increase in the interest in maternal postnatal depression,
attracting media attention through articles and TV documentaries (BBC documentary:
Depression, teen mums and me, March, 2013).

Systematic and non-systematic literature reviews focusing on child development have
highlighted the importance of maternal depression. Breinholst et al. (2012) emphasise
the importance of maternal mental health, finding a strong association between maternal
mental health issues and child mental health outcomes, such as anxiety onset. It was
also noted that the presence of impaired maternal mental health impeded the treatment
of anxiety in children. DeWalt and Hink (2009) reported that children of mothers with
more depressive symptoms had more depressive/ withdrawn symptoms themselves, but
only in the presence of low maternal literacy indicating that although maternal mental
health is important, other variables can mediate the effects it has on children’s

outcomes.

Two systematic reviews have collated the evidence on the relationship between
maternal mental health and child outcomes (Goodman et al., 2011, 2007, Grace et al.,
2003). Grace et al. (2003) reviewed 13 papers exploring the effects of maternal
postnatal depression on child cognitive and behavioural development. Small effects
were found on particular aspects of children’s cognitive development such as language
and 1Q. These were mostly found on a short-term basis with longer term studies of up to
5 years showing no significant differences. Although small, questionable differences
were found for cognition, long-term effects extending up to 5 years were found for
behavioural outcomes with children of depressed mothers performing consistently and
significantly worse than children of control mothers. It was further suggested that
mothers with more persistent depression had children with greater behavioural problems
implying increased effects with cumulative exposure to symptoms of maternal

depression.

In contrast to reviewing studies based on only postnatal depression, Goodman and
colleagues examined the effect of maternal depression at any time point on child
outcomes conducting a large scale meta-analysis of 193 studies to examine the strength

of the association between mothers’ depression and children’s behavioural problems or
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emotional functioning. The effects found mirrored those identified by Grace and
colleagues exploring just postnatal depression. Again, maternal depression was
significantly related to higher levels of behaviour problems in children. Although these
differences were significant, they were all relatively small in size and were significantly

moderated by various other contexts.

Taken together these three studies depict the demonstrable effects of maternal mental
health on child outcomes.

To update these findings and ensure currency in the topic, the search strategy employed
in the most recent review on maternal health and child outcomes (Goodman et al., 2011)
was used to identify current literature, published since 2009 when the original search

was completed. The results are presented below.

1.7.1 Review findings

Sixteen recent studies were identified through the search which met the original
Goodman et al. inclusion criteria but focused only on maternal postnatal depression
rather than depression at other time points. Seven of these studies examined the effects
of postnatal depression on child cognitive development and twelve examined child
behavioural development. The age of assessment varied between studies with covering

child outcomes from very early childhood at age 1, to late adolescence at age 17 years.

1.7.1.1 Cognitive development

The evidence for an association between maternal postnatal depression and child
cognitive development was inconsistent. Whilst 3 studies reported little or no effects on
measures of cognitive ability, assessed between ages 1.5- 5 years (Piteo et al., 2012,
Kiernan and Mensah, 2009 a, b), the remaining 4 studies did note significant differences
on measures of school adjustment and readiness (Kersten-Alvarez et al., 2012, Kiernan
and Huerta, 2008) as well as language development (Kersten-Alvarez et al., 2012,
Quevedo et al., 2011) during early childhood (ages 1-5 years) and GCSE performance
in boys at age 16 years (Murray et al., 2010). All seven studies were comparable in

terms of quality with each study analysing information from large samples of families
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and engaging a good range of potential confounders in analytical methods. Given the
lack of clarity on the association between maternal postnatal depression and child
cognitive development it is apparent that more research is required to fully understand
this relationship.

1.7.1.2 Behavioural development

In contrast to cognitive outcomes, the literature documenting the association between
maternal postnatal depression and child behavioural development appeared far more
consistent. The field of child developmental psychology distinguishes between
“externalising” and “internalising” behaviour types and their associated disorders
(Achenbach, 1978). Externalising behaviour problems are manifested in children’s
outward behaviour, particularly how they interact with the external environment, and
can include disruptive, hyperactive, and aggressive behaviours (Campbell, Shaw, &
Gilliom, 2000; Eisenberg et al., 2001). In contrast, internalising behaviour problems are
those that are not necessarily visible externally but affect the child on a psychological
level, these can include withdrawal, anxiety, inhibition, and depression (Campbell et al.,
2000, Eisenberg et al., 2001, Hinshaw, 1987). Both types of behaviour problem were
assessed within the literature and both were found to be associated with maternal

depression.

Of the 12 studies exploring behavioural development as an outcome measure 11
reported a significant association, with behavioural development being affected
throughout the whole of childhood from age 1 to age 17 across both genders (see Table
Al.1, Appendix 1). Where studies examined externalising and internalising behaviours
separately, a stronger association was generally noted between maternal depression and
internalising behaviour problems, with 1 paper reporting this to be particularly evident
in girls (Agnafors et al., 2013). The one isolated paper that did not report a significant
association was identified as been low quality analysing only a small sample of non-

diverse families.

These findings present clear and consistent evidence for the link between maternal
postnatal depression and child behavioural development, identifying behaviour as an

important outcome for current mother-child focused research.
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1.7.1.3 Summary

These studies confirm the current importance of maternal mental health for child
outcomes, particularly for behavioural development. Given the disparity in the literature
surrounding the association between maternal postnatal depression and child cognitive
outcomes, further research is merited, thus both aspects of child development

(behaviour and cognitive) will initially serve as outcome measures for this thesis.

1.8 Early intervention

Early intervention can be the key to improving the long-term outcomes of
disadvantaged children (Heckman, 2006). The longer the interval between onset of
disadvantage and intervention, and the older the child, the more costly it is to remedy
the disadvantage later (Heckman, 2008, Carneiro and Heckman, 2003). Early
investment can result in greater long-term benefits producing a return on the
intervention investment (Heckman, 2006). Over the life course, return from early
intervention may be observed through increased educational attainment, often resulting
in increased earnings, and improved health inclusive of physical and mental well-being.
Returns can also be observed from a societal perspective through reduced crime and
increased tax revenues gained via better income. Longitudinal studies find that personal
benefits, social benefits and government savings associated with intervening early in a
child’s life often outweigh the costs (Karoly et al., 2005).

There is conflicting evidence considering the appropriateness of preventative strategies
for postnatal depression, with a large scale Cochrane systematic review showing only
marginal benefits of prevention based interventions (Dennis and Creedy, 2007). This
systematic review identified 15 randomised controlled trials assessing both psychosocial
and psychological interventions such as ante natal and post natal classes, professional
and lay home visits, continuity of care and early post-partum follow up, and
interpersonal psychotherapy. The various interventions were delivered by a range of
health professionals such as nurses, community health visitors and doctors and the main
outcome measure for all of them was onset of depression symptoms up to 24 weeks
after birth. In 12 out of the 15 included trials post natal depression was defined as a

score above an established cut-off point of greater than 12 points on the Edinburgh Post
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natal Depression Scale (EPDS). The remaining trials employed other valid
questionnaire measures and semi-structured diagnostic interviews. The findings from
the systematic review noted that no significant prevention methodology was identified,
although intense professional post-partum support showed some short-term benefits but
these unfortunately were not maintained beyond 16 weeks which is when the frequency
of visits was greatly reduced from weekly to monthly visits. Conversely to these
findings, the review was later updated in 2013 leading to a complete change in
perspective and the proposal that there may be some developing methods of preventing
the onset of post natal depression which are effective. The update of the review was
conducted by Dennis and Dowswell (2013) and included 28 trials comprising 17,000
women. Meta-analysed data from 20 of these trials (14, 727 women) showed that
women who received a psychosocial or psychological preventative intervention were
significantly less likely to develop post natal depression compared with those receiving
just usual care (average RR 0.78, 95% confidence interval (Cl) 0.66 to 0.93). The most
effective interventions identified included intensive, individualised postpartum home
visits provided by public health nurses or midwives (RR 0.56, 95% CI 0.43 to 0.73; two
trials, 1262 women), lay (peer)-based telephone support (RR 0.54, 95% CI 0.38 to 0.77,
one trial, 612 women), and interpersonal psychotherapy (standardised mean difference -
0.27, 95%CI -0.52 to -0.01; five trials, 366 women). Professional and lay based
interventions proved the most effective preventative interventions in reducing the risk of
developing depression symptoms. Interventions commencing soon after birth also
significantly reduced the risk of developing depression symptoms based on 12 of the
included trials, equating to 12, 786 women (RR 0.73, 95% CI 0.59 to 0.90). Identifying
mothers who were considered to be at increased risk of developing depression due to
known risk factors such as poverty or being a single parent assisted in the prevention of
postpartum depression (RR 0.66, 95% CI 0.50 to 0.88; eight trials, 1853 women). The
methodological quality of the included trials was investigated and was reported to be of
good to excellent though some trials did suffer from attrition. Six trials had losses to
follow-up greater than 20% greatly increasing the potential risk of bias in these trials.
The authors appropriately investigated the importance of these ‘high risk’ trials and
deemed the risk of bias to be minimal as exclusion had very little effect on meta-
analysis outcomes proving greater confidence in the results. The overall shift in results
from the initial review to the update is likely to reflect recent developments in ante and
post natal care and the growing awareness of the importance of post natal depression.
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For maximum effect these types of interventions rely on national enrolment. Relying
solely on a set of risk factors may not be sufficient to prevent a number of women from
suffering from depression who do not necessarily meet these criteria. The review does
not address the cost-effectiveness of psychosocial and psychological preventative
measures at this scale and thus though seemingly effective, it may not be possible to

implement these on a broader national scale.

Despite the existence of potentially preventative measures these are generally not
employed in the UK National Health Service (NHS) and a more informal less
aggressive approach to prevention is taken. NICE guidelines issued in 2007 recognise
that preventative interventions are available and advocate some small intervention for
pregnant women who have some symptoms of depression, but who do not meet the
threshold for formal diagnosis, to prevent the development of serious depression. For
women who fall into this category and also who have a previous history of depression
or serious anxiety, NICE recommends brief psychological treatment comprising 4 to 6
sessions. This may take the form of either cognitive behavioural therapy (CBT) of
interpersonal psychotherapy (IPT). For women who have not had a previous episode of
depression or anxiety, social support during pregnancy and the post natal period through
informal individual or group-based support is suggested. Psychosocial interventions
such as those listed in the review outlined above designed to reduce the likelihood of
developing mental health problems during pregnancy or the post natal period are
deemed inappropriate for routine care. As a consequence of the lack of prevention

effective treatment strategies need to be in place.

Far greater promise has been associated with treatment options, which have been
deemed both clinically and cost effective (Hendrick, 2003, NICE, 2007, McCrone et al.,
2004), but these can only be applied when cases are identified. Screening all new

mothers with a well-established screening tool may improve case detection.

One of the main barriers faced by health professionals in the diagnosis of postnatal
depression is the practicality of actually being able to identify the presence of symptoms
in the limited consultation time available for a regular GP appointment which is
generally around 10 minutes (Wilson et al., 2002). This issue is further compounded by

the fact that postnatal visits with the GP are generally more focused on the baby’s
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development rather than on the mother’s wellbeing. The more predominant barrier to
case finding however is the hesitation of the mother to report her symptoms, often in
fear of the consequences (Shakespeare et al., 2003, Poole et al., 2006). In the report by
4Children (2011) an overwhelming majority of mothers cited a lack of knowledge about
the condition and fear of the stigma attached as the primary reasons they did not seek
professional help with their symptoms. This presents obvious barriers to prompt and
effective diagnosis and requires action at the societal level to increase recognition and
awareness of the condition and provide reassurance to women that help will be
provided. Given that in many cases depression will not spontaneously resolve (Sexton et
al., 2012), the greater the delay from the onset of postnatal depression to the beginning
of adequate intervention, the longer the duration the depressive period is likely to be

maintained.

1.9 Treatment

Numerous studies have found anti-depressants effective in general depression
particularly when combined with psychological based intervention such as cognitive
behavioural therapy (CBT) (Stowe et al., 1995, Appleby et al., 1997, March et al.,
2006). However, one major concern of mothers suffering from post natal depression is
the effect of anti-depressants on children via breast feeding though scientifically this is
becoming less of an issue due to progressions in drug manufacturing and the emergence
of evidence that some anti-depressants can be used whilst breast feeding without posing
significant risk to the baby (Gjerdingen, 2003). Despite these findings some women still
have reservations about medication during breastfeeding thus effective psychological
and psychosocial therapies are highly desirable (Pearlstein et al., 2006. Cognitive
behavioural therapy (CBT) is one of the most commonly cited effective treatments for
depression (Clark et al.,, 2003, Hendrick, 2003, Milgrom et al., 2005). CBT is a
psychological approach that aims to resolve problems concerning dysfunctional
emotions, behaviours and cognitions through a goal-oriented, systematic procedure.
CBT aims to identify beliefs, feelings and behaviours associated with psychological
disturbance and adapt them to a more positive line of thinking (Jackson et al., 2009).
Individuals in receipt of CBT generally receive between five and 20 session on a weekly
basis. Despite the large evidence base supporting the use of CBT, in the UK there is a

large shortage of trained therapists in the field, meaning there can sometimes be delays
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in actually being able to see a therapist (Proudfoot et al., 2003). More recently evidence
has pointed towards the use of psychosocial or self-help methods of treatment. One
example of a developing self-help measure is computerised cognitive behavioural
therapy (CCBT). This is based on the same principles as standard CBT but can be self-
administered by the patient in their own at their own convenient time with minimal
therapist assistance. To date there is not a great wealth of evidence assessing whether or
not CCBT is as effective as CBT specifically for postnatal depression but the limited
data available has suggested CCBT may be both effective in treating symptoms
(Kaltenthaler et al., 2002, 2008) and also cost effective (McCrone et al., 2004, Gerhards
et al., 2010) but is susceptible to high fall out rates and low levels of adherence
(Kaltenthaler et al., 2008). Given the circumstances of post natal depression and the
time consuming process of raising a new born infant the low rates of participation are
understandable. More research is required to fully assess the benefit of self-help
methods for post natal depression and methods of making them more accessible and

time efficient.

Psychosocial treatment options currently hold more promise than self-help measures.
Telephone based peer support is one good example of this (Dennis, 2003). A
randomised controlled trial was carried out which randomly assigned women to either
usual care or peer support. Women who had previously experienced post natal
depression themselves were trained in delivering telephone based counselling to
mothers scoring above a defined threshold for depression on the EPDS (>12 points).
Frequency of calls was not standardised and was suited to the requirements of each
participant. A minimum of 5 calls was made to each mother with a mean duration of
34.4 minutes per call. Significantly more mothers in the experimental group exhibited
decreased symptoms of depression at the first follow-up session (4-weeks after
treatment commenced) (X?= 5.18, df = 1, p = .02) and the final follow-up session (8-
weeks post treatment onset) (X* = 6.37, df = 1, p =.01) assessment. At the 4-week
follow up only 10% of women in the treatment group scored above threshold on the
EPDS compared to 40.9% of mothers in the control group. Comparable findings were
found at the 8-week assessment, at which time 15% of the treatment group scored above
threshold compared to 52.4% of mothers in the control group. The results indicated that
the peer-support intervention significantly decreased depressive symptoms at the 8-

week assessment where mothers who received support were almost 5 times more likely
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to have recovered from depression symptoms compared to controls (OR = 4.7; 95% CI,
0.91 to 25.46).

Home listening visits are one further alternative to structured psychological therapy.
These are generally provided to individuals by community health visitors and involve
reflective listening, a counselling technique in which the listener responds to verbal and
non-verbal messages and reflects these back to the individual, and collaborative
problem solving in which the pair work together to draw up lists of problems and
potential solutions (Segre et al., 2010).

As a consequence of the numerous treatment options for postnatal depression, a
systematic review published by the Cochrane Collaboration, was undertaken to drawn
comparisons between the different options (Dennis and Hodnett, 2009). Studies were
included that had identified depression within the first year after birth using self-report
measures (EPDS or BDI) or through diagnostic interviews. The types of interventions
included varied from psychosocial interventions such as counselling, listening based
home visits and peer support, to more formal psychological interventions such as CBT,
IPT and PDT. These interventions were compared to usual care which refers to any
appropriate medical care received included drug therapy (antidepressants). Ten trials
were included, nine of which provided useable data for 956 women. Five trials were
conducted in the UK, with the remainder divided between the US, Canada, Australia
and Sweden. Comparisons were made between psychosocial and psychological
interventions both with usual care and with each other. Trials selecting participants
based on a clinical diagnosis of depression were just as effective in decreasing
depressive symptomatology as those that enrolled women who met inclusion criteria
based on self-reported depressive symptomatology. Meta-analytic results revealed that
any type of psychosocial or psychological treatment, compared to usual care, was
associated with a reduction in the likelihood of continued depression at the completion
of treatment, relative risk (RR) = 0.68, 95% confidence intervals (CI) 0.58-0.79.
Psychosocial treatments alone were effective in decreasing depressive symptoms (four
trials, n =231; RR = 0.49, 95% CI 0.28 to 0.85). The most beneficial of these treatments
was non-directive counselling (three trials, n = 189; RR = 0.55, 95% CI 0.32 to 0.94).
Beneficial results were found when assessments were completed immediately post-

treatment for cognitive behavioural therapy (four trials, n = 209; RR = 0.79, 95% CI
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0.62 to 1.01), interpersonal psychotherapy (one trial, n =120; RR =0.80, 95%CI 0.66 to
0.98), and psychodynamic therapy (one trial, n = 95; RR = 0.48, 95% CI 0.29 to 0.80).
All treatment measures were shown to still be beneficial at the end of the follow up
period (varied between studies, max 12 months) with the exception of PDT which was
no longer beneficial at 9 months after birth. With the exception of PDT the meta-
analytical results suggest that both psychosocial and psychological interventions are
effective treatment options for women suffering from postpartum depression. However,
none of these studies followed women up beyond the first year after birth thus the long-

term durability of treatment remains unclear.

Despite their being a wealth of potential treatment options available for postnatal
depression, treatments provided within the UK health service will likely be those
recommended by NICE guidelines. Given the potential for transmission of drug based
therapies (antidepressants) through breast milk in breastfeeding mothers these are not
recommended. Instead, home listening visits, self-help strategies such as CCBT or
structured psychological therapy such as CBT as described above, are recommended as

treatment options for women with postnatal depression.

In order to receive adequate treatment, women must first be identified. As discussed
earlier in section 1.6, depression is an underdiagnosed condition, with health
professionals often failing to identify women and women failing to identify themselves
(Hearn et al., 1998). Screening for postnatal depression in mothers and providing
adequate treatment is one potential means of intervention which could lead to fewer

symptoms in women and improved outcomes for children.

1.10 Screening

In a classic screening programme a test is applied to apparently healthy volunteers in
order to identify those individuals at high risk of having an otherwise unrecognised
illness (Grimes et al., 2002). Probable cases can then be referred to their own doctor to
confirm the diagnosis and for any required treatments. According to the National
Screening Committee a series of 23 criteria relating to the condition the screen

identifies, the test itself, the appropriate treatment and the proposed screening
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programme must be met for a screening strategy to be implemented (UK National

Screening Committee, 2009).

Current NICE guidelines recommend the use of two brief case finding questions
(Whooley et al., 1997) to identify possible postnatal depression (PND); “Over the past
month, have you been bothered by feeling down, depressed or hopeless?”” and “Over the
past month, have you been bothered by having little interest or pleasure in doing
things?”. If either answer is positive, this prompts further screening with more in-depth
self-report measures such as the Edinburgh postnatal depression scale or the patient
health questionnaire (PHQ-9) as part of subsequent assessment (NICE, 2007). Despite
not being specifically designed to detect the presence of postnatal depression,
comparative studies show high concordance between the EPDS and the PHQ-9 at 83%
(Yawn et al., 2009). The PHQ-9 has also shown good sensitivity and specificity at
detecting cases of depression in a postnatal sample (Gjerdingen et al., 2009). Either
measure is thus likely to be appropriate for case-finding. The Whooley questions were
initially employed without the backing of a solid research base, with the only empirical
support for their use coming from two unrelated studies (Whooley et al., 1997, Arroll et
al., 2005). Whilst these studies verified the efficacy of the Whooley questions in their
ability to detect some mental health problems, these studies did not focus on a postnatal
population. Since their implementation, the Whooley questions have been validated in a
specific maternal mental health context and have been found to have high sensitivity
(100%, 95% CI 77%-100%) and moderate specificity (68%, 95% CI 58%—76%) (Mann
et al., 2012). However it is still uncertain whether the Whooley questions are the
optimal case finding strategy as women may not be aware of their depression or
recognise that their symptoms are not normal. Questionnaires asking about specific
symptoms such as persistent feelings of self-blame that are not obvious signs of
depression may still be more useful means of case detection. Additionally, despite being
recommended by NICE, a survey carried out by the Royal College of Midwives shows
that a quarter of postnatal women are still not being asked about their mental health
during routine appointments and around a third of midwives report that they do not feel
they have the ability to recognise signs of depression in new mothers (RCM, 2014)
suggesting that although some level of screening through the Whooley questions is

advocated it is not universally adopted.

35



1.11 Cost-effectiveness of screening

When considering the implementation of a screening programme it is not only the
efficacy of the screen that is important but also the associated costs. Screening strategies
must thus provide a sufficient improvement to health within a reasonable budget. Whilst
formal screening strategies for postnatal depression have been advocated, they are not
currently considered cost-effective (Shakespeare, 2005, Hewitt et al., 2009).

The most recent evaluation of the cost-effectiveness of screening for postnatal
depression is that conducted by Hewitt et al., (2009) in a HTA addressing methods for
identifying postnatal depression in primary care. This report employed decision
modelling to estimate the costs and health outcomes for a range of known identification
strategies, such as the Edinburgh postnatal depression scale (EPDS, Cox et al., 1987)
and the Whooley questions, over a 1 year time frame. Based solely on maternal
outcomes, no screening measure, including the currently recommended Whooley
questions, met a reasonable cost-effectiveness threshold, though the EPDS at its highest
cut-off point was the closest of all the measures examined. This study was hindered by a
lack of longitudinal evidence concerning the long-term outcomes associated with
postnatal depression and more importantly the effects exposure to maternal depression
has on children. It is possible that when accounting for the long-term negative impacts
maternal postnatal depression has on children, screening for postnatal depression may

be considered cost-effective.

This thesis thus aims to explore the long-term effects of maternal postnatal depression
on child outcomes and develop further the decision model outlined in the HTA by
Hewitt et al. (2009) to readdress the question of whether screening could be considered

cost-effective when child outcomes are included.

1.12 Aims and Objectives

1.12.1 Aim

The primary aim of this thesis is to explore the effects of undiagnosed postnatal
depression on child development over time and to address whether screening for
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maternal postnatal depression could be considered cost-effective if child outcomes are

included.

1.12.2 Objectives

Each chapter will have individual objectives. As a whole, the work carried out in this
thesis has the following objectives:
e To explore the effects of undiagnosed maternal depression on child outcomes
over time.
e To explore the individual pathways of maternal depression over time and how
these affect child outcomes.
e To evaluate whether screening for postnatal depression might be cost effective
taking into account the effects of undiagnosed and untreated depression on

children.
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1.13 Outline of thesis

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Chapter 7

Chapter 8

describes theory that attempts to explain why the early years are
important and how effects may come about. It also describes the
likely reasoning behind why maternal mental health appears to be

so important for child development.

discusses the key variables used throughout this thesis and
presents the results from a review of reviews to identify the
important covariates for building a statistical model to explore the

effects on children of missed maternal depression.

presents a statistical model exploring the effect of missed
maternal depression on child outcomes up to age 7 using the

millennium cohort study.

explores the effect of maternal depression over time on child

developmental outcomes.

presents the results of a scoping review linking early childhood
behavioural problems with long-term outcomes including
education, criminal activity and labour market activity and

earnings.

builds upon an existing decision model evaluating whether
screening for postnatal depression may be cost-effective after
accounting for the effects on children of failing to diagnose and
treat depression.

provides an integrated discussion of the thesis findings grounded
in the context of relevant theory and prior research. Implications
for policy and clinical practice are outlined and suggestions for

future research in the area are made.
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Chapter 2: Theoretical underpinnings

2.1 Introduction

As described in Chapter 1, maternal postnatal depression can have lasting effects on
child development. This chapter aims to describe why this is the case using combined
principles from attachment theory and the life course approach to development.

2.2 Attachment theory

Attachment refers to the ‘strong emotional bond that forms between infant and caregiver
during the child’s first year’ (Hetherington et al., 2006, p238). Historically there have
been several theories that offer explanations of how and why attachments develop.
Freud’s early psychoanalytic theory suggests that infants first become attached to the
mother’s breast and then to the mother herself as a source of oral gratification (Eagle,
1995). Learning theory postulates that infants become attached to their mothers because
a mother provides food, or primary reinforcement (Bretherton, 1985). However, it is
Bowlby's theory of attachment, which is grounded in developmental psychology and
ethological theory that has become the dominant approach to understanding children’s
early social development (Misri & Kendrick, 2008). Ethological theory centres on
survival behaviours (Bretherton, 1992) and was first applied to children in the 1960s.
According to the ethological viewpoint, babies are biologically prepared to contribute
actively to establish a bond with their caregivers, promoting the chances for survival.
Aspects of children’s social behaviour, including emotional expressions, cooperation,

and social play, are thought to contribute to this (Pendry, 1998).

Attachment theory is built on the notion that instinctual infant and parent responses are
important for survival and are thought to be biologically programmed to encourage a
strong parent-infant mutualistic bond (Thompson, 2006). Infants are thus viewed to see
their adult caregivers as safe and protective figures who demonstrate an active
investment in the infant's survival. Attachments are further characterised by the

tendency of infants to use their caregivers as secure bases from which they can
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confidently explore their environments and engage in normal activities, a key aspect of

cognitive development (Byng-Hall, 2005, Waters & Cummings, 2000).

The most important facet of attachment theory lies in its emphasis on the active role
played by the infant’s early social signalling systems through behaviours such as crying
(Prior and Glaser, 2006) and the ability of the caregiver to respond to the infant’s needs
appropriately. From this perspective, attachment is viewed as a reciprocal relationship
(Ainsworth, 1969).

The early notions of attachment theory still hold currency in contemporary
developmental psychology and are consistent with current theory and findings from
research in cognitive neuroscience (Bretherton & Munholland, 2008).

2.2.1 Attachment quality and its consequences

Building on Bowlby’s early notion of attachment theory, Mary Ainsworth devised an
empirical measurement of attachment through a caregiver-infant task known as ‘The
strange situation’ (Ainsworth et al., 1978) which classifies infants as either ‘securely
attached’ or as one of three subtypes of ‘insecure attachment’, namely insecure-
anxious/ambivalent, insecure-anxious/avoidant, and insecure-disoriented/disorganized.
In this task the caregiver and the child are placed in an unfamiliar playroom whilst a
researcher records specific behaviours as the child experiences separation from/reunion
with the carer and the presence of an unfamiliar stranger. It is using this measure that
researchers have been able to classify children and observe the effects of different styles

of attachment over time.

Several studies have noted that attachment can shape personality development (Sroufe,
2005, Weinfield et al., 2000, Cicchetti et al., 2006) and can also be a risk factor for later
behavioural problems. These can persist to school age leading to poor peer interactions
and higher parent and teacher ratings of problematic behaviour (Lyons-Ruth et al.,
1996, 1999, Green et al., 2000), and to adolescence as research shows that adolescents
who had poor attachment with their primary caregiver during infancy have higher levels

of overall mental health problems at 17 years of age (Carlson, 1998).
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In addition to behavioural development, interactions with attachment figures can also
shape children’s cognitive and social skills (Thompson, 2006, Stams et al., 2002).
Securely attached children have been reported to be more socially competent, more
peer-oriented and less dependent on adults than insecurely attached children by age 12
compared to controls (Carlson et al., 2004). Such effects remained present at age 19
when the socio-emotional functioning of these adults was also rated higher than

controls.

2.2.2 Maternal depression and mother-infant attachment

Researchers have theorised for some time that reduced attachment quality is the driving
force behind the relationship observed between impaired maternal mental health and
child outcomes (Murray and Cooper, 1997). Secure attachment relies on effective
parenting and from birth infants engage socially with their caregivers and are sensitive
to the quality of their communication (Wan et al., 2009). The presence of postnatal
depression causes functional impairment at a time when the actions carried out by the
mother are vital to her infant’s growth and development (Stewart, 2007) and is
associated with reduced parenting responsiveness, affection and interaction (Goodman
and Gotlib, 1999, Broth et al. 2004). Depressed mothers tend to report feeling less
attached to and more negative toward their children compared with mothers who are not
depressed (Cornish et al., 2006, Nagata et al., 2003, Rogosch et al., 2004). These
alterations in parenting behaviour have been shown to have an adverse impact on the

psychosocial and neurobiological development of their children (Newport et al., 2002).

Attachment disrupted by maternal depression likely creates a mechanism by which
children are at risk of developmental disturbances, eventually leading to increased risk
of developmental problems throughout childhood (Feldman, 2007, Murray & Cooper,
1997). Impaired maternal mental health can largely influence normal patterns of child
development through disruption to the home environment and care giving to the infant,
predominantly manifesting as a disruption in ‘normal’ parent-child interactions that
would lead to the formation of a successful attachment (Murray et al., 1996, 1997,
Field, 2010). Results from an in depth meta-analysis of 46 observational studies found a
moderate association between maternal depression and negative and disengaged

parenting behaviours (Lovejoy et al., 2000). The mother may find it difficult to maintain
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focus on her child’s development and requirements, and instead remain preoccupied
with her own negative feelings causing her to miss her infant’s cues and appear
withdrawn and disengaged (Murray et al., 2003). Findings from another meta-analytical
study also emphasise the role of maternal depression on attachment, collating data from
American (n=5) and British (n=2) studies that compared groups of mothers with and
without clinically diagnosed depression and assessed the attachment category of their
infants using Ainsworth’s strange situation (Martins and Gaffan, 2000). Results showed
a significantly reduced likelihood of secure attachment compared to controls (p=0.0034)
with studies showing a mean of 53% of children from depressed mothers having
insecure attachment types, though some studies reported figures as high as 80% (Teti et
al., 1995).

An important influence on a child’s early cognitive development is the provision of a
variety of activities and opportunities for play and conversation, as well as
responsiveness to the child’s signals and the teaching of specific skills (Ginsburg,
2007). Observational research has noted that mothers with depression communicate
with their children less (Currie and Rademacher, 2004) and are much less responsive to
their needs (Milgrom et al., 2004). Infants thus receive less feedback in response to their
behaviours and can in turn become less responsive themselves (Diego et al., 2009).
Depression is also sometimes associated with intrusive and even hostile play when the
mother may fail to recognise the baby’s discomfort and persist in trying to gain the
baby’s attention often by over stimulating (Murray et al., 2003). This may directly cause
infant distress and deregulated behaviour in addition to having long-term effects on
behavioural development (Morrell and Murray, 2003). Conversely depressed mothers
may engage in less play based activity with their children than non-depressed mothers

which can further impede development (Field et al., 2010).

Some of the potential consequences of insecure mother-infant attachments include
externalising behaviour problems (Madigan et al., 2007) as well as internalising
problems (Madigan et al., 2013) and impaired language development (Lemche et al.,
2007) during early childhood. Attachment problems can also have long-term
repercussions and appear to be related to conduct problems in preschool and later school
periods, conflict with peers and parents, poor modulation of affect and increased risk of
psychiatric problems (Gelfand et al., 1990, Granot et al., 2001).
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Attachment theory offers one explanation of how maternal mental health can influence
child outcomes, emphasising the importance of the interaction between the mother and
the child as well as the timing of secure attachment formation. The life course approach
builds on this theory, likewise emphasising the importance of timing, but also
describing the effects of accumulation of negative events, in this case exposure to

impaired maternal mental health.

2.3 The life course approach

The Life Course Approach to health arose in the 1980’s as a consequence of novel data
emerging from longitudinal studies that had not been previously available (Bartley,
2004), and is the current dominating perspective describing how early child
circumstances affect long-term development. More recent longitudinal studies such as
UK cohorts with prospective social and biological information collected in childhood
and adulthood provide particularly valuable sources of life course data and have further
shaped the life course approach. For instance the 1958 UK birth cohort study provides
several examples of possible psychosocial processes that link childhood adversity to

adult health and economic outcomes (Power et al., 2002, Montgomery et al., 1996).

The key proposal is that outcomes in adulthood may be a consequence of complex
combinations of social, psychological and biological circumstances taking place over
time from early life (Davey-Smith et al., 2002), with the main focus being concerned
with the effects on health and health related outcomes of biology (including genetics),
the environment and also social exposures during gestation, infancy, childhood,
adolescence and adulthood (Kuh et al., 2003). As the life course is continuous, a wide
range of exposures are encountered over time. Such exposures in later life may interact
with exposures in early life either to enhance effects (synergism) or diminish them
(antagonism) with timing and duration of exposure often mitigating effects (Kuh and
Ben-Shlomo, 2004).

Life course outcomes describe a set of health, social adjustment, behaviour (including
crime and substance abuse), educational attainment, and employment outcomes that

occur during an individual’s pathway into adulthood and emphasise the importance of
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exposures throughout the life course, though most notably during gestation and early
childhood (Kuh and Ben-Shlomo, 1997). Although individuals are more susceptible to
exposures at certain periods in time, development continues to take place throughout
life and consideration must be given to the numerous potential causal factors that
manifest over the life course and variable importance of such factors at different points
in time (White et al., 2005).

At all stages of the life course behaviours of family members seem to influence health
and health related behaviour, though exposure to family members changes over the life
course, meaning they have differential impacts on development at different time points.
This is most notable during foetal development when maternal health and behaviour
influence foetal growth and development in ways that can have lasting effects
(Weinstock, 2005). In contrast, once children start school their contact with their parents

is lessened and other figures such as teachers and peers begin to influence development.

There are three potential models that comprise the life course approach: the critical
periods model, the pathways model and the accumulation model. These separate out the
ideas of timing and quantity and introduce the notion that certain exposures can initiate
developmental pathways. Within the life course approach there is considerable overlap
between the three models and they not always distinguished by researchers in the same
way (Kuh ans Ben-Shlomo, 2003). This is particularly true for the pathways and
accumulation models which both focus on events over time. Models are not mutually
exclusive and should not be viewed as competing theoretical perspectives but may
operate simultaneously. As a result it is difficult to distinguish models empirically and

to develop standardised and acceptable methods of combining cumulative exposure.

2.3.1 The critical periods model

The critical periods approach is drawn from biology and the idea that certain things will
happen at particular times of development. A critical period of development thus refers
to an often short space of time when development is rapidly occurring and individuals
are particularly sensitive to the effects of exposures, i.e. a child can be particularly
sensitive to a stimulus that would not have the same effect if encountered beyond this

critical period. During these sensitive periods exposures to certain circumstances can
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have lasting effects on development irrespective of later experience (Kuh et al., 2003),

potentially due to impairments in brain development.

One of the most well-known examples that stems from the critical periods model is the
concept of biological programming or latency modelling which is the basis of the foetal
origins of adult disease hypothesis (Barker, 1998). Barker hypothesised that when
biological processes occurring before birth are disrupted, for instance due to poor
nutrient supply to the foetus, this can lead to the disruption and curtailment of growth. A
theoretical example of this is the idea that nutritional disadvantage in utero followed by
rapid growth in childhood is an underlying cause of adult risk of heart disease and
diabetes. This implies that there is a critical period pre-birth in which adequate nutrition
is essential for proper growth. Growth during early life has also been empirically linked
to many other life course outcomes. Individuals who suffered growth failure during
early life were found to complete less schooling and score lower on tests of cognitive
skill in adulthood (Hoddinott et al., 2013). Although we cannot establish a direct cause
and effect between these factors the association still merits emphasis on the importance

of this critical period of development.

Different aspects of development are subject to different critical periods. For instance,
the critical period for the development of binocular vision is estimated to be between
three and eight months, though children remain sensitive until at least 3 years old
(Fawcett et al., 2005). Researchers have also suggested critical periods for
developmental processes such as language acquisition. This is a relatively long critical
period thought to extend from infancy into puberty where it becomes increasingly
difficult to learn language without specialist support (Hetherington et al., 2006).
Galobardes et al. (2004) suggests that critical periods for psychological illness such as
insecurity and instability exist in infancy and childhood and are affected by parental
neglect. Sylva (1997) identifies that children are sensitive to care taking at ages six-
eight months when they must develop core attachment to parents and ages twelve-
thirteen months as being a critical period of intellectual and linguistic development.
Critical periods can even occur before birth. The pre-natal period is considered a critical
period for exposure to other potentially harmful circumstances such as maternal

smoking, alcohol consumption and experience of infection (Eskenazi and Bergmann,
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1995, Spohr et al., 1993). These can not only affect growth but also cognitive

development and educational attainment (Horwood et al., 1998).

In relation to the present work the most important theoretical critical period is that for
attachment. Bowlby proposed that the critical period of attachment formation is during
the first 2 years of life where disruptions to the bonding process can lead to lasting
problems, however much greater focus is applied to the importance of the first year
(Bowlby 1969, Ainsworth, 1979). The importance of this early stage of life has not

been challenged by modern research.

As maternal depression can impact on mother-infant interaction, depression during this
critical period could have long-term effects. As shown in Chapter 1, postnatal
depression occurring during the first postnatal year can have lasting effects on
children’s development (Grace et al., 2003, Goodman et al., 2011). Parenting quality,
parental distress and the parental-offspring relationship in the early years can influence
development of a range of psycho-social factors (Vondra et al., 2001, Sroufe, 2005).
Hamilton and Hango (2008) examined the association between maternal psychological
distress during children’s early development and subsequent levels of distress in their
offspring when they are in adulthood (aged thirty) as well as the influence of maternal
characteristics at birth, using data from the BCS1970. Results indicate that greater
symptoms of maternal psychological distress during early childhood are associated with

greater symptoms of distress when the child reaches adulthood.

Biological based evidence grounded in neuroscience has also reported lasting effects of
exposure to maternal stress during infancy. Essex et al. (2002) show that exposure to
maternal stress during infancy can affect children’s brain development resulting in
heightened cortisol responses (a hormone produced in relation to stress) to stressors
several years later in the preschool period. Such studies examining the effects of
postnatal depression on child outcomes could be considered supportive of the critical
periods approach as exposure during this time point can have lasting effects on

development.

One of the objectives of this thesis is to examine whether the first postnatal year serves
as a critical period for intervention targeted at maternal depression as a means of
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preventing the potential detrimental effects on child development. In order to test this,
comparisons will be made between the outcomes of children of depressed mothers who

were and were not diagnosed and treated for depression in the first year after birth.

2.3.2 The pathways model

In the ‘pathways model’, poor childhood circumstances are seen as being the first stage
on the pathway to poor adult health through providing influence on social trajectories.
Advantageous or disadvantageous events may affect the risk of an outcome, such as
disease, because they increase the probability of some other causal factor. This model is
also known as a ‘chain of risk’ model considering exposures as a sequence of linked

events where one negative experience tends to lead to another (Kuh et al., 2003).

Early childhood environments, particularly the family context which mediates the
child’s educational opportunities (Wadsworth, 1991) and the resources available within
them, can place individuals on life trajectories that can influence well-being over time
and set individuals on a pathway of lifestyle factors significant to life course outcomes.
A consequence of reduced resources, such as family income and parent emotional
status, in early childhood is often the development of problem behaviours in later
childhood and adolescence (Conger et al., 1992). This pathways model emphasises the
adolescent to adult transition through education as being particularly important because
of its association with health related habits such as smoking exercise and dietary choice
(Wadsworth, 1996).

Although the pathways model holds some intuitive value it is difficult to assess on an
empirical basis. Longitudinal research is best placed to evaluate this theory, however
such studies often only collect data at limited and often irregular time points which does
not allow for continuous pathway effects to be confidently established. Nevertheless,
there is some evidence to support the pathways approach. Feinstein and Bynner (2004)
found that being in the lowest