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Abstract
Background
Mental illness comprises a broad range of disorders that have a significant impact on
health and wellbeing. Over the last 20 years, the management of women with mental
illnesses, particularly those with severe mental illnesses (SMI), has changed due to the
increased prescribing of fertility-sparing medication, deinstitutionalised care, and
societal rehabilitation facilitating more women in their choice to become mothers.
The pregnancy management of women with SMI is complex, and various studies to
date have reported an association between SMI and poor obstetric and neonatal
outcomes. For many women with SMI, pregnancy care may be fragmented with
reduced antenatal attendance, limited access either to services or to services with
appropriate expertise, the requirement for multiple providers, and other complex
social circumstances that may potentially impact optimal care. Increasingly, advocates
for women with SMI argue that, to improve the short- and long-term outcomes for
both these women and their babies, an individualised planned approach with input
from multidisciplinary professionals is required.
The overall aims of this thesis are: (i) describe why a comprehensive multidisciplinary
model of antenatal care is essential for pregnant women with severe mental illness, (ii)
examine nutrition and lifestyle factors in pregnant women with severe mental illness,
(iii) identify factors associated with special care nursery admission of babies of women
with severe mental illness and the contribution of psychotropic classes of medication
used in pregnancy, and (iv) demonstrate through specific examples, the complexity of
obstetric and psychiatric issues in the antenatal management of women with SMI.

Methods
This thesis is presented as a series of publications and uses various methodological
approaches. Findings are predominantly based on retrospective analyses of a database
of pregnancy outcomes of women with SMI. A prospective mixed methods study, with
iii

integrated quantitative and qualitative data, produced a further two manuscripts. The
data source for the retrospective, quantitative analyses was the database of the
Childbirth and Mental Illness (CAMI) antenatal clinic for women with SMI (King
Edward Memorial Hospital, Perth), recording pregnancy outcomes over a 10 year
period for more than 450 women with SMI. The CAMI antenatal clinic has the
advantage of following a best-evidence model of care, with a multidisciplinary team
offering comprehensive pregnancy management of women with SMI: when it was
established in 2007, it was the first such structured model of care of its type in
Australia. The prospective study used pregnant women with SMI attending the CAMI
clinic.
Multifaceted outcomes are reported within these chapters and the versions of the
manuscripts accepted or presented for journal publication have been included.

Results
Following the introduction in chapter 1, chapter 2 introduces the concept that
pregnancy care commences before a woman first visits an antenatal service,
encompassing preconception and early pregnancy management, and considers the
importance of the continuum of care. It includes a thesis publication discussing the
general practitioner’s role in pregnancy care, the early management of chronic health
comorbidities and lifestyle risks, and encourages a positive health promotion
approach. It illustrates this point through a case study of a woman with bipolar
disorder.
Chapter 3 describes the comprehensive antenatal care model at the CAMI clinic that
has managed pregnancy care for women with SMI over the last ten years, identifies
key obstetric and neonatal risks, reports on medical comorbidity and highlights
factors that may influence antenatal attendance and late presentation for care within
this population. One of the findings in the thesis publication included is that pregnant
women with SMI have markedly elevated rates of obesity compared with the general
population, which is concerning given substantial evidence that a rising body mass
index has an association with poor obstetric and neonatal outcomes.
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Chapter 4 explores nutritional issues specific to these vulnerable women. This is an
important area for consideration in order to reduce risks associated with elevated rates
of obesity and long-term metabolic risk factors such as gestational diabetes and
hypertensive disorders of pregnancy, which we also found to be elevated. With little
research available on nutrition and diet choices in women with SMI in pregnancy,
particularly those with bipolar and schizophrenia disorders, a mixed methods study
enabled greater insight to guide future research in this area and findings are presented
in this chapter.
Neonatal admission rates to special care nursery are elevated in women with SMI and
chapter 5 includes two thesis publications. The first examines medication use and
other confounding maternal risk factors. The second reports our findings of an
elevated placental weight and placental birth weight ratio, leading to a discussion of
the role of the placenta and the potential for chronic hypoxia related to psychotropic
medication use in pregnancy.
Chapter 6 presents two thesis publications on specific examples of vulnerable
subpopulations within pregnant women with SMI where a coordinated
multidisciplinary approach is vital. The first covers women with severe mood disorders
prescribed lithium. The second looks at women with schizophrenia related disorders,
where psychiatric admission rates are high: our findings show how this impacts their
antenatal care and psychosocial outcomes.

Conclusion
While the emphasis in the research literature is predominantly on the mental health
of women with SMI in pregnancy, this thesis shifts the focus to a more comprehensive
approach involving total patient care and highlighting the importance of
multidisciplinary management for this vulnerable population. Pregnancy can have
long term consequences for both mother and baby, and women, in general, are
engaged and invested in doing what they can to optimise their health and wellbeing
and that of their baby. The final chapter of this thesis discusses the clinical
implications of the findings, recommends targeted clinical strategies and future
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research directions that may contribute to improving outcomes for pregnant women
with SMI and their babies.
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Chapter 1 Introduction
Background
Pregnancy is a time of enormous change and, for many women, the transition to
parenthood can be challenging. The goal of a healthy pregnancy is one that most
women aspire to, but for some it can be complicated by pre-existing poor physical
and/or mental health. One group that faces such challenges are women with an
enduring or severe mental illness (SMI).
It is known that women with SMI have increased rates of poor obstetric and neonatal
outcomes (Jablensky et al., 2005; Judd et al., 2014; Nguyen et al., 2012). However, a
greater understanding of these outcomes and their associated risk factors is needed. It
is likely a cluster of adverse circumstances, including the psychiatric illness,
medication effects on both the mother and neonate, metabolic, nutritional and
lifestyle factors, and social issues contribute to these outcomes. Further research is
required in order to disentangle the risks associated with these factors, and to guide
our understanding of and recommendations for the comprehensive management of
pregnancy for these vulnerable women.
The complexity of pregnancy management in any woman with a chronic health
condition warrants a multidisciplinary team approach: this should be no different for
women with SMI. General Practitioners (GPs) advise on reproductive planning,
preconception counselling, early pregnancy care, antenatal care and postnatal care. In
Australia, they are often the first health professional that women see when pregnant
or considering pregnancy: their role is discussed further in Chapter 2. Additionally,
they are a coordinator for specialist and allied health services, and a provider of health
care to the newborn and infant. However, GPs do not necessarily have the knowledge
and skills to deal in isolation with high risk obstetric populations such as women with
SMI, and therefore, referral to a tertiary centre is advisable.
This thesis reports on data collected over a 10 year period from women who received a
unique Australian multidisciplinary model of antenatal care described further in
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Chapter 3. Further, results from studies within this thesis identify factors that may
impact on the delivery of pregnancy care and outcomes for both the mother and
neonate and are of interest to a multidisciplinary audience.

Thesis outline
Aims
The thesis has four broad aims which are outlined below.
1. Describe why a comprehensive multidisciplinary model of antenatal care is
essential for pregnant women with severe mental illness. Report their obstetric
outcomes, quantifying attendance rates and gestational age at first antenatal
hospital visit, as well as factors associated with late presentation and poorer
attendance rates.
2. Examine nutrition and lifestyle factors in pregnant women with severe mental
illness through the use of prospective quantitative and qualitative data in order
to determine the current status of lifestyle risk and obtain information on
facilitators and barriers to a healthy lifestyle choice in this group.
3. Identify factors associated with special care nursery admission of babies of
women with severe mental illness and the contribution of psychotropic classes
of medication used in pregnancy. Describe the effects of psychotropic
medication on placental weight and placental birth weight ratios and discuss
potential implications for this.
4. Demonstrate through specific examples, the complexity of obstetric and
psychiatric issues in the antenatal management of women with SMI.

Organisation of thesis
Chapter 2 considers the role of antenatal care in a comprehensive or holistic manner
by examining it in the context of the continuum of the woman’s reproductive life
stage. This journey ideally starts before the pregnancy, with preconception counselling
and the identification of risk factors and chronic health concerns that can impact the
pregnancy outcome. A peer reviewed publication discussing health promotion,
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preconception and early pregnancy planning commissioned by Australian Family
Physician (the official journal for The Royal Australian College of General
Practitioners) at the time of undertaking this PhD is presented. The publication
contributes to the theme of the GP as an important part of the multidisciplinary team
particularly in the early management of pregnancy related issues and discusses
broadly, for all women regardless of mental health diagnoses, measures to optimise
pregnancy outcomes. It continues with a real case study which highlights what this
continuum of care might look like for a woman with SMI.

Methodology:
Chapter 2

Enjoying a Healthy Pregnancy: GPs’ essential role in
health promotion
Case study

Chapter 3 describes a comprehensive multidisciplinary model of antenatal care and
explains the reasons for it being essential for the management of women with severe
mental illness in pregnancy. The publication presented here quantifies attendance
rates, gestational age at first presentation and risk factors for reduced attendance and
later presentation. It discusses antenatal and obstetric complications in women with
SMI compared to the general population of pregnant women from Western Australia,
as well as between women with diagnostic groupings of bipolar, schizophrenia and
non-psychotic disorders.
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Methodology:
Chapter 3

Retrospective analysis
420 completed pregnancies through the CAMI antenatal clinic
Obstetric outcomes for women with severe mental
illness: 10 years of experience in a tertiary
multidisciplinary antenatal clinic

Chapter 4 examines nutrition, food choices and metabolic factors in pregnant women
with severe mental illness, through an integrated mixed methods approach—the use
of prospective pregnancy data, cross-sectional survey and qualitative interviews in
order to determine the current status of lifestyle risk and obtain information on
barriers and facilitators to healthy nutritional choices in this group. A published
manuscript on nutrition is presented as well as a further manuscript targeting a GP
audience.

Methodology:
Mixed methods study
Chapter 4

38 prospective pregnancies
& 12 qualitative postpartum interviews
Nutritional status, food choices, barriers and facilitators
to healthy nutrition in pregnant women with
severe mental illness utilising a mixed methods approach

Reproductive planning, vitamin knowledge and use, and lifestyle risks
of women attending pregnancy care with a severe mental illness

Chapter 5 focuses on the impact of maternal psychotropic medication use on the
neonate. Two publications are presented. The first aims to identify factors associated
with increased rates of special care nursery admission in the babies of women with
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severe mental illness, particularly considering the effects of differing classes of
psychotropic medication exposure.
Further analysis of this data identified differences in placental weight in women who
used psychotropic medication in pregnancy, predominantly those exposed to
antidepressant medication in pregnancy. This second publication hypothesises
possible mechanisms for these results and discusses potential short- and long-term
impacts for the baby.

Methodology:
Retrospective analysis
268 completed pregnancies who fulfilled
the inclusion criteria
Chapter 5

The effects of gestational use of antidepressants and
antipsychotics on neonatal outcomes for women
with a severe mental illness
Psychotropic medication effects on placental weight
and placental birth weight ratio: a retrospective
cohort study

Chapter 6 demonstrates, using specific examples, how obstetric and psychiatric issues
increase the complexity of antenatal management for women with SMI. This chapter
describes two such groups, within pregnant women with SMI, and presents two peer
reviewed publications. The first considers women with severe mood disorders who are
prescribed lithium and either continue or cease lithium in the first trimester of
pregnancy. This publication highlights the importance of preconception counselling in
women’s management, as well as the particular challenges of antenatal care and the
immediate postpartum period related to the use or discontinuation of lithium.
The second group with specific challenges in pregnancy are women with a diagnosis of
schizophrenia and the publication in this chapter compares those who have a
psychiatric inpatient admission during pregnancy with those who do not. This
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publication examines the rates and timing of psychiatric hospital admission in
pregnancy and how this impacts antenatal care and obstetric and neonatal outcomes.

Methodology:

Chapter 6

Case series of 33 pregnancies
with women prescribed lithium
Retrospective analysis of 98 women with
schizophrenia in pregnancy

Lithium exposure during pregnancy: outcomes for women who attended a
specialist antenatal clinic
Psychiatric admission during pregnancy in women with schizophrenia who
attended a specialist antenatal clinic

Chapter 7 concludes this thesis with a discussion based on synthesis of the findings
and clinical implications. It incorporates recommended targeted approaches to
improving outcomes in the pregnancy care for women with SMI and their babies and
addresses directions for future research.

Synthesis of thesis:
Why a multidisciplinary model is essential
Chapter 7

Access and utilisation of antenatal care services
Targeted strategies to improving outcomes
Postpartum planning and follow up
Strengths and Limitations
Future directions
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Introduction to the research
Definition of severe mental illness
The definition of severe or serious mental illness has varied over the years, with most
definitions incorporating psychiatric diagnosis, functioning and duration of illness
(Schinnar et al., 1990). However, the identification of individuals with SMI can prove
difficult and with no consensus definition there is often variability between studies
and individual practice (Schinnar et al., 1990).
The Royal Australian and New Zealand College of Psychiatrists (RANZCP, 2016)
defines SMI based on diagnostic criteria such as schizophrenia spectrum disorders,
bipolar and related disorders, and other psychotic disorders. These disorders often
have the highest disability weighting, but severity can also refer to the degree of loss of
health often associated with a mental health condition and the severity with which it
affects the individual’s functioning in daily life. For the purposes of this thesis SMI is
defined using diagnostic criteria such as schizophrenia spectrum, bipolar and related
disorders and other nonpsychotic disorders associated with a severe loss of health and
function due to mental illness. It excludes major substance use as a primary factor.

Prevalence
Prevalence is the proportion of individuals in a given population who have a disorder
at or over a specific period. The prevalence of severe mental illnesses can vary between
different populations and between the research literature (Saha et al., 2005). A
systematic review by Golder et al. (2002) estimates that the lifetime prevalence of
schizophrenic disorders is 1.45%, with no real difference in rates between males and
females (Saha et al., 2005). A best estimate lifetime prevalence rate for bipolar type 1
disorders is 0.82% (Waraich et al., 2004), with rates approaching 5% when including
all bipolar diagnoses (Merikangas et al., 2011). These two diagnoses are examples of
severe mental illnesses, collectively referred to as low prevalence disorders. In
contrast, examples of high prevalence disorders, such as major mood disorders, have
an overall estimated lifetime prevalence of 6.7% and occur at twice the rate in women
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compared to men (Waraich et al., 2004), while the lifetime prevalence of anxiety
disorders is 16.6% (Somers et al., 2006).
Higher prevalence disorders occur more frequently in the population and are
researched widely, and therefore the prevalence rates of these conditions occurring in
pregnancy are known. However, there is little information on the prevalence of SMI
diagnoses in pregnancy. A United States epidemiological survey in 2008 (Vesga-Lopez
et al.) compared 12-month prevalence rates for psychiatric diagnoses between past
year pregnant women (defined as those currently pregnant or within the last 12
months) with women who were not pregnant. They reported that a bipolar disorder
diagnosis in past year pregnant women occurred in 2.8% of their population compared
to 2.3% of nonpregnant women, and psychotic (including schizophrenia related)
disorders occurred in 0.4% of past year pregnant women compared to 0.3% of
nonpregnant women. Notwithstanding sample bias and limitations with reporting of
psychotic diagnosis within this study, the authors show no significant difference in
rates of mental illness between past year pregnant and nonpregnant women (VesgaLopez et al., 2008).
Despite this low prevalence within the general population, many women with SMI are
mothers (Howard et al., 2001), and between 51% and 67% of women with an SMI
diagnosis in Australia have had children (Morgan et al., 2014). Given the high
proportion of women with SMI are mothers, managing their pregnancy care is critical
to ensuring optimal outcomes for mother and child.

Study antenatal clinic and sample
Setting
In 2007, King Edward Memorial Hospital (KEMH), the only tertiary obstetric hospital
in the state of Western Australia, commenced an antenatal clinic, with a small,
dedicated team of health workers, consisting of a general practitioner obstetrician,
midwife, perinatal psychiatrist and a social worker, to manage women with a severe
mental illness during the antenatal period (Hauck et al., 2008). At the time it was
believed to be the first structured model of care of its type in Australia for women with
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SMI. This antenatal clinic came to be known as the Childbirth and Mental Illness
(CAMI) antenatal clinic.
Inclusion criteria
Women attended the CAMI antenatal clinic for their pregnancy care if they satisfied
diagnostic criteria consistent with a SMI. All psychiatric diagnoses were based on
psychiatric diagnoses at the time of referral, psychiatric assessment with a perinatal
psychiatrist in early pregnancy, or following ongoing psychiatric assessment during
their pregnancy. Women came under three broad categories according to diagnostic
groupings; schizophrenia and related disorders, bipolar and related disorders and the
third being nonpsychotic mental illnesses in women who have a severe loss of health
function affecting their ability to manage daily life, as in keeping with the earlier
definition of SMI found within this thesis (Definition of severe mental illness)
(RANZCP, 2016). This last broad diagnostic grouping consisted of women with a
mixture of psychiatric diagnoses, all with severe symptoms, ranging from depression,
anxiety, eating disorders, obsessional compulsive disorders (OCD), post traumatic
distress disorders (PTSD) and borderline or emotionally unstable personality
disorders.
Exclusion criteria
Women were excluded from the CAMI antenatal clinic if their main diagnosis was one
of substance use and/or they were under the age of 18, as there exists other specialised
antenatal clinics to care for women who fell into these two categories within our
hospital system.
Database
Due to the low prevalence of SMI in pregnancy and the need for evidence-based
research to guide practice, a CAMI database was established not long after the clinic
commenced in 2007. The main aim of the CAMI database was to construct a platform
for future research within this field by building up a sample of sufficient size over time
and collecting detailed information on women with SMI during pregnancy. The
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database includes valuable information on a woman’s pregnancy, her social and
demographic circumstances, and her psychiatric health.
Approximately 50 pregnant women attend the CAMI antenatal clinic annually. Since
December 2007, when the first birth occurred through the clinic, the database has
grown and now includes over 450 women’s records of completed antenatal care: this
number continues to increase yearly.
The database remains the property of the Western Australian Department of Health
and is stored in a password protected site on the hospital shared drive. De-identified
data has been extracted, with prior ethics approval, for the purposes of individual
components of this research.

Methodological considerations
Methods employed
Differing methodologies were used throughout this thesis and included a case study, a
prospective mixed methods study and analysis of retrospective data from the larger
CAMI database. Differing sample sizes within the publications exist due to different
numbers in the database at the time of extraction for analysis, and different sample
inclusion and exclusion criteria for each publication. (See Organisation of thesis)
Statistical Analysis
Statistical analysis was performed throughout this thesis using the Statistical Package
for Social Sciences (SPSS) and NVivo 12 software and is described in further detail in
the individual research publications presented.
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Chapter 2 The role of the general practitioner and the
continuum of care
The continuum of care
While the focus of this thesis is on comprehensive pregnancy care for women with a
severe mental illness, it is important to consider pregnancy or antenatal care as part of
the continuum of care that exists across the reproductive period for a woman as
shown in Figure 2-1. Within the Australian context, the Royal College of General
Practitioners describes the role of the GP as central in the delivery of health care. They
are most likely the first point of contact for all health care, coordinate specialist and
allied health services, provide care to all ages, often over a lifetime and have a role in
education, preventative health and management with a whole person approach. This
chapter presents a peer reviewed publication that introduces the notion of
comprehensive or total patient care for all women regardless of whether they have a
mental health diagnosis, and illustrates how pregnancy care ideally begins in the
preconception period well before the first hospital antenatal visit. Further a case study
of a woman with a SMI serves to highlight the role of the general practitioner within
this continuum of care.

Preconception

Pregnancy/ antenatal
care

Birth

Figure 2-1 Continuum of care over pregnancy period
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Postpartum period

The role of the General Practitioner
Enjoying a healthy pregnancy is a goal for many women, regardless of their perceived
or actual risk. The GP is in an ideal position to facilitate the coordination of care and
deal with comorbid issues, with care encompassing the continuum before pregnancy
and well into the postnatal period. The idea that GPs can be part of a multidisciplinary
team, dealing with complex patients and issues is not new. For some time now, it has
been understood that conditions are best managed not in isolation (or in silos), and
that care should not be delivered in a fragmented way between hospitals and primary
care health professionals (Mann, 2005).
An increasing component of general practice is dealing with patients with multiple
coexisting medical problems (Salisbury et al., 2011). Moreover, a significant proportion
of women with SMI have pre-existing medical conditions, with rates above those
experienced by the women in the general population without mental illnesses
(Morgan et al., 2014). I work in a unique position: as a General Practitioner (GP) and a
GP obstetric medical officer. My dual role encompasses being a generalist in primary
care and working within the Australian public hospital system providing antenatal
care. I have a continued interest in the pivotal role of the GP in the continuum of
health care across the lifespan and my special interest is in women’s health, pregnancy
and antenatal care.
When initially asked to work in the CAMI antenatal clinic over ten years ago, I found
the complexity of management of pregnant women with SMI challenging and felt that
a multidisciplinary team approach to their management could provide significant
impact in improving outcomes – and not just solely from an obstetric or psychiatric
perspective. With this in mind, my initial goal was to raise awareness of this
vulnerable group of women and educate GPs on improving management around
pregnancy care.
I was invited to submit the subsequent manuscript for publication in Australian
Family Physician, following previous articles I had written about Motherhood and
Mental Illness (Frayne et al., 2009a, 2009b). This presented publication explores the
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determinants of a healthy and enjoyable pregnancy and discusses the role of the GP in
health promotion for women who are pregnant or considering pregnancy. Its focus,
whilst not on the care of women with a severe mental illness, encompasses the
philosophy of total person care. The College also has a CHECK online program for the
education of GPs on a variety of topics and a case study was developed alongside this
article for the purposes of continuing medical education into perinatal health (see
Appendix D: GP CHECK case education).

Enjoying a healthy pregnancy: GP’s essential role in health
promotion
The following is an accepted version of the article: Frayne, J. & Hauck, Y. (2017).
Enjoying a healthy pregnancy: GP’s essential role in health prevention. Australian
Family Physician, 46(1-2), 20-25 which has been published in final form at
https://www.racgp.org.au/afp/2017/januaryfebruary/enjoying-a-healthy-pregnancygps-essential-role-in-health-promotion/

Abstract
Background
For many women a major pregnancy goal is to achieve an enjoyable, healthy
pregnancy. The continuum of care from preconception counselling, management of
early pregnancy, referral or continued pregnancy care and management into the
postpartum period places General Practitioners in a unique position to meaningfully
contribute on many levels to this realisation.
Objectives
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This article aims to explore determinants of a healthy and enjoyable pregnancy and
asks how General Practitioners can facilitate an optimum experience for women in
pregnancy regardless of risk.
Discussion
The General Practitioner can play a key role with prospective parents in health
promotion, directing them to appropriate resources and services; addressing disease
prevention by targeting modifiable lifestyle risks, and managing chronic health
concerns in the optimisation of pregnancy care.

Article
Pregnancy is a time of change and the transition to parenthood can be challenging,
however, for many parents it can be an immensely enjoyable experience. The majority
of pregnancies are unplanned, with 51% reported as unintended (Finer & Zolna, 2014),
and not all pregnancies are healthy or low risk. Optimum maternal health during
preconception and pregnancy is recognized as an essential component to the outcome
of the pregnancy and may have a potential life long impact on infant wellbeing (Bird
et al., 2017).
Good health is a central determinant of happiness but it is not the only important
factor. Health as it is self perceived, is a relative concept, and is expressed by our world
view and our place in it, with poorer self rated health associated with poorer physical
health, health behaviours, such as smoking and obesity, and greater psychological
distress (Christian et al., 2013). Self rated health may be a useful screening tool in
recognising women who are at potential risk.
In today’s world, we are challenged by time restraints and information overload.
Disseminating appropriate health education requires a delicate balance between
giving too much and too little information. Managing information can be a major
source of anxiety (Salanova et al., 2013), with anxiety in pregnancy considered to be
more prevalent than depression with estimates ranging from 6.6% to 21.7%
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(Somerville et al., 2014). Additionally, the rapid increase in Internet use and accessing
health information online and with smart phone Applications (Apps) increases the
potential for information overload. Health information is cited as a common reason
for use and some of the information accessed may have reduced evidence based
content (Taki et al., 2015).
The General Practitioner and Health promotion
General Practitioners (GP’s) are ideally placed to implement effective health
promotion and there is no better time than during discussions around pregnancy to
achieve this. Pregnancy can be a perfect time, where women are engaged with health
services and they may be receptive to change that may improve health outcomes for
their unborn child, especially if it is perceived to be a normal pregnancy behaviour
(Atkinson et al., 2016).
In order to capitalise on this opportunity for effective health change we need to
reconsider the concept of health promotion. As defined by the World Health
Organisation (WHO, 1986), health promotion is the process of enabling people to
increase control over the determinants of health and thereby improve their health. For
many, this means disease prevention or risk reduction, particularly in the area of
“lifestyle” risks where people assess and consciously choose behaviour based upon its
relationship to promoting or maintaining health.
Another innovative way of approaching health is based upon Antonovosky’s
Salutogenic theory, which derives its concept from studying the strengths and
weaknesses of preventative practices in the complex system that is a human
(Antonovsky, 1996). The framework of this theory uses an analogy of a river: curative
medicine tries to save people from drowning, health prevention attempts to stop
people from being pushed into the river and health promotion attempts to give people
the skills to swim. This theory could be applied to the concept of preparing and
supporting parents to “enjoy a healthy pregnancy”. We need to ask what we, as
General Practitioners, can do to help those with chronic health issues, reduce the risks
associated with pregnancy, and better prepare women to cope with the issues that can
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arise in pregnancy. Preconception counselling, reducing lifestyle risk, and coping with
common minor issues of pregnancy will be discussed with strategies that GPs may
consider when translating health promotion into supporting clients to enjoy a healthy
pregnancy.
Preconception counselling
Primary care physicians are well placed in the continuum of care of women of
reproductive age to initiate preconception counselling around recognised modifiable
risk factors. Discussions on reproductive planning, chronic health concerns,
medication adjustment, risk reduction for lifestyle factors and identifying issues
around a woman’s health literacy, coping mechanisms and support structures are all
relevant topics for a GP to introduce.
Pregnancy planning and pregnancy timing are significantly associated with maternal
psychiatric morbidity, psychological distress and poor social support during
pregnancy, with the most important predictor being timing of pregnancy (Gariepy et
al., 2016). The idea of reproductive planning or identifying a woman’s childbearing
goals becomes important when trying to optimize her ability to enjoy a healthy
pregnancy.
Management of chronic medical conditions are crucial for proper preconception care
(Table 2-1) as is counselling around supplements (Table 2-2) weight management or
reduction, assessing immunisation status, lifestyle risks, and mental health.
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Table 2-1 Medical conditions in pregnancy
Condition

Prevalence

Risk Assessment

Recommendations

Hb1AC (%)

Preconception counselling

Risk of congenital
abnormalities, miscarriage,
perinatal mortality with
increased levels

Including diet and
exercise advice

in pregnancy
Diabetes
(Type 1, 2 and
previous GDM)

7.5% (Hilder L,
2014)

Early assessment
Endocrinology review
(Type 1 and 2)
Early referral to dietician

Cardiac disease
0.2-4%
(European
Society of et
al., 2011)

Risk assessment

Preconception counselling

Classification of cardiac
disease

Early assessment

Physical examination/BP

Prevent anaemia
(European Society of et al.,
2011)

Check FBP/iron studies
ECG

Cardiology review

Echocardiogram
Fetal echocardiogram if
maternal structural cardiac
disease (European Society
of et al., 2011)
Venous
thromboembolism
(VTE)

VTE Overall 2
per 1000
pregnancies
(McLintock et
al., 2012)

Thrombophilia

Previous VTE
(24.8%)

Previous
Bariatric
Surgery

Increasing
trend

Consider risk factors when
deciding on prophylaxis
Thrombophilia screen if
not already undertaken in
high risk women

Check Vitamin D, B12,
iron, folate, calcium and
micronutrient status
(RANZCOG, 2013)

Preconception counselling
Thrombophrophylaxis
planning (postnatal +/antenatal) e.g. LMWH
Consider haematology
review
Pregnancy is best avoided
for 12-24 months to reduce
the potential risk of
intrauterine growth
retardation (RANZCOG,
2013)
Consider addition
supplementation
Dietary review

Thyroid
conditions

Overt

Targeted testing of TFT

Hypothyroidis
m

Thyroid autoantibodies

Maintain TSH < 2.5 in first
trimester (RANZCOG, July
2015)
May require
endocrinology review if
difficult to control or
hyperthyroidism

0.3-0.5%
Subclinical
2-3%
(RANZCOG,
July 2015)

No recommendation for
routine screening
(RANZCOG, July 2015)
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Condition

Prevalence

Risk Assessment

Recommendations

Renal function, including
eGFR

Switch to medications safe
in pregnancy such as
labetalol and methyldopa

in pregnancy
Hypertension
0.01% (Hilder
L, 2014)

Protein creatinine ratio
Medication review

Hepatitis B/C

LFT’s
Chronic
Hepatitis B in
pregnancy
0.7% (Turnour
et al., 2011)

Hepatitis status including
RNA viral count +/genome in Hepatitis C if
not done

Consider Hepatology
referral may need
prophylactic agent in third
trimester for Hep B if viral
load >106 log copies/ml
(200,000 IU/ml) or higher
(Tran et al., 2016)
Newer treatments for
Hepatitis C prior/post
pregnancy only

Epilepsy

History of seizure disorder
0.01% (Hilder
L, 2014)

Medication review
Sodium Valproate not
recommended in
pregnancy
Neurology review

Mental health
disorder

Anxiety the
most
commonly
reported

Risk benefit counselling
regarding all psychotropic
medication

Consider psychiatric
review for severe illness
Consider 5mg folic acid
if on mood stabiliser
medication

21.7%
(Somerville et
al., 2014)

ECG, electrocardiogram; eGFR, estimated glomerular filtration rate; Hb1AC, glycated haemoglobin; ACR, albumin to creatinine
ratio; VTE, venous thromboembolism

Lifestyle Risk reduction
Smoking in pregnancy has reduced in Australia but still occurs in 12% of women
(Australian Institute of Health and Welfare [AIHW], 2015). Women in particular risk
groups, such as younger women (less than 20 year old), living in regional or remote
regions, those from socially and economically disadvantaged backgrounds, Indigenous
women and women with an enduring mental health diagnosis continue to have high
rates of smoking (Nguyen et al., 2012; AIHW, 2015).
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Table 2-2 Recommended Supplements in pregnancy*(RANZCOG, May 2015)
Supplement

Recommendation

Evidence

Folic acid

At least 0.4 mg daily to aid prevention of NTD

One month before
conception and for the first
12 weeks reduces risk of
NTD and possibly CHD

High dose 5 mg of folic acid recommended in
the below high risk groups:
Taking anticonvulsant medication
Pre-pregnancy diabetes
Previous child or Family history of NTD
BMI > 30
Risk of malabsorption syndrome
Family history of congenital heart disease
Hyperhomoscystinaemia e.g. MTFHR
mutations
Multiple pregnancy
B12

Vegetarians and vegans can be at risk of B12
deficiencies
Recommended Daily Intake (RDI) 2.6 mcg/day
in pregnancy

Vitamin D

Women with vitamin D level over 50 nmol/L
should take 400 iu daily
Those of risk of deficiency may need to be
investigated and treated as appropriate:
Reduced sun exposure
Veiled women
Dark skinned women

Untreated B12 deficiencies
have been reported to cause
neurological sequelae in
exclusively breastfed infants
(Van Noolen et al., 2014)
Low maternal vitamin D
associated with low
neonatal vitamin D, which
can be associated with
impaired skeletal
development and
hypocalcaemic seizures.

BMI >30
Treatment recommended:
30-50 nmol/L of 1000 iu per day
<30 nmol/L of 2000 iu per day and
Retest in 6 weeks
Calcium

Recommended dietary intake of calcium per
day for pregnant women is 1300 mg (ages 14-18
years) and 1000 mg (19-50 years).

Reduces the incidence of
hypertensive disorders and
preterm labour.

Supplement at 1000 mg/day for those with low
intake or high risk of preeclampsia.
Iron

Routine iron replacement is not recommended
for every pregnancy. Haemoglobin should be
routinely checked, and anaemia investigated
in early pregnancy and at 28 weeks.
Women with Iron deficiency will need
replacement with at least 60 mg of iron daily.
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Iron deficiency anaemia
increases risk of preterm
delivery and low birth
weight.

Supplement

Recommendation

Evidence

Iodine

Recommended iodine supplement of 150
micrograms each day.

Can cause subclinical
hypothyroidism and cause
cognitive and neurological
development in offspring
(Bath et al., 2013; Hynes et
al., 2013).

These groups require special consideration and targeted strategies to effectively
reduce smoking rates. Nicotine replacement therapy can be effective and is offered,
but women also need to feel supported in their quit attempts. Women are aware of the
health risks and may feel guilt and shame when they relapse (Constantine et al., 2014)
resulting in nondisclosure around continuing to smoke. Resources such as Quit for
you/Quit for two, which consists of a free smartphone mobile phone App, can be an
engaging and valuable resource (Table 2-3).
Obesity is a challenge in modern obstetrics with over 19% of pregnant women having
obesity; a BMI > 30 kg/m2 measured at the first antenatal visit (AIHW, 2015). Many
women are unaware of the recommended weight gain in pregnancy and this has
consequences not only for the current pregnancy but also for any future pregnancies.
For a woman of normal BMI, the recommended weight gain in pregnancy is 11.5-16kg
in total or 0.42kg/week in the second and third trimester (Ball & Wilkinson, 2016). The
adverse impact of obesity occurs prior to conception, persists throughout the
pregnancy and into the postpartum period, and it has a step wise association with BMI
classification (Royal Australian and New Zealand College of Obstetrics and
Gynaecology [RANZCOG], 2013). Consideration should be given to early referral to an
appropriate allied health practitioner, such as a dietician or exercise physiologist.
Whilst tackling this issue it is important to explore concepts of body image with the
woman. Simple questioning addressing self perceived satisfaction with their body
weight or shape could help identify women at risk of poor body image (Sui et al., 2013).
Obesity can contribute to a less healthy pregnancy, and negatively influence selfesteem and body image during the physical changes of pregnancy, which contributes
to increased weight gain (Sui et al., 2013). Obese women have a 32% increased risk of
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depression and a recent study has shown that for women with high prepregnancy
BMI, weight gain can increase their depressive symptoms significantly (Han et al.,
2016). Even in women with normal BMI status, positive body image is highly
protective of depressive symptoms (Han et al., 2016).

Table 2-3 Australian e-Resources
Area and Site

Information/
resource

Development

Smoking

Website

Australian
government
Department of
Health and
Aging

Free Smartphone App:
http://www.quitnow.gov.au/internet/quitnow/p
ublishingcp.nsf/content/home

Quit for you/ quit for
two
Brochure

Nutrition and Weight Gain
https://www.eatforhealth.gov.au

Website

https://www.eatforhealth.gov.au/sites/default/fil
es/files/the_guidelines/n55h_healthy_eating_dur
ing_pregnancy.pdf

Brochure

Pregnancy and parenting

Website with
information on:
Pregnancy and birth

http://raisingchildren.net.au/pregnancy/pregnan
cy_and_birth.html

Week by week
Health and wellbeing
Dad’s guide
Preparing for a baby
Website with
information on:

Pregnancy and parenting

Pregnancy

https://www.pregnancybirthbaby.org.au

Birth

Australian
Government
NHMRC

Created by a
partnership of
Australia’s
leading early
childhood
agencies and the
Australian
Government
Health direct
and the
Australian
Government

Baby
Child
Parenting

Website

http://www.whatwerewethinking.org.au

Free Smartphone App:
What Were We
Thinking!
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The Jean Hailes
Foundation

Area and Site

Information/
resource

Development

Pelvic Floor/ incontinence issues

Website with exercise
information

Continence
Foundation of
Australia

http://www.pelvicfloorfirst.org.au/pages/exercisi
ng-during-pregnancy.html

Free Smartphone App:
Pelvic Floor First

Mental Health

Free Smartphone App:
Mind the bump -

http://www.mindthebump.org.au/
https://www.beyondblue.org.au/thefacts/pregnancy-and-early-parenthood
Dad’s and pregnancy
https://www.sms4dads.com

A mindfulness
medication tool for new
and expecting
mothers/parents

Smiling mind
and
Beyond blue

Website
Free message service
sends text messages
with tips, information
and links to other
services for new dads

The Family
Action Centre, at
the University of
Newcastle

sms4dads

Coping with common minor pregnancy issues
Common minor issues can decrease the enjoyment of pregnancy. The most common
include musculoskeletal aches and pains, with more than 50% being lumbar or pelvic
girdle pain, with or without pain in the pubic symphysis, ranging from mild to severe
symptoms (Bhardwaj & Nagandla, 2014). These issues may cause significant physical
and psychological distress. Evidence to address this issue includes physiotherapy
treatments, pelvic belts, transcutaneous electrical nerve stimulation (TENS), exercise
programs to minimise activities that exacerbate pain, simple analgesia such as
paracetamol, acupuncture and yoga (Bhardwaj & Nagandla, 2014).
Other issues such as nausea, gastro-oesophageal reflux, carpel tunnel syndrome,
constipation, haemorrhoids and lack of sleep may affect a pregnant women’s sense of
wellbeing and GPs are well equipped to deal with these physical issues. However, how
can we build upon the woman’s strengths to contribute to her resilience? Although
there is no universal definition of resilience, themes reflecting this concept within a
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health promotion framework include rising above, adaptation and adjustment (Aburn
et al., 2016).
In Antonovosky’s Salutogenic theory, a sense of coherence is an important contributor
to overall health (Eriksson & Lindstrom, 2006), which aligns with the principles of Act,
Belong and Commit. Act, Belong Commit was a successful campaign promoted in
Western Australian encouraging action, belonging to a group or community and
committing to a task to improve personal mental health and wellbeing (Donovan et
al., 2016). Encouraging women to engage in the pregnancy, being active in managing
their own health and belonging to groups can be beneficial in building resilience and
developing positivity which enhance people’s ability to manage adverse situations
while providing meaning or purpose. An example of this is that GPs can guide
expectant parents to credible websites, which distribute knowledge in a timely way,
Apps that integrate knowledge delivery and allow for social interaction and provide
immediate feedback. Furthermore, we can link parents to pregnancy groups for
support and mental health promotion, arrange referrals to appropriate exercise
regimes and perinatal education.
Conclusions
The General Practitioner can play a key role in health promotion with prospective
parents: a role that can extend beyond treating chronic health conditions and giving
lifestyle or dietary advice. Being able to direct patients to credible resources that offer
accurate and engaging information and connecting them to appropriate support
services may offer the opportunity to develop important skills to rebound from
challenges they may face across the perinatal period and into early parenting and
facilitate enjoyment of pregnancy.
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Key Points
•

Self-related health in pregnancy is an important factor

•

Unintended pregnancy and poor timing of pregnancy may contribute to
psychological distress

•

Preconception counselling should be encouraged to foster optimal
pregnancy care

•

Lifestyle risk reduction is important but awareness of risks around guilt
and shame must be mitigated

•

Body image and self-esteem are contributors for psychological wellbeing

•

Coping mechanisms for adjustment to common minor issues in
pregnancy may be enhanced through engagement with credible sources
such as interactive media, education and support services

Case study
The following is a case study based on a real patient who attended the CAMI clinic.
Her case serves to highlight the complexity of the management of a pregnant woman
with SMI and the need for comprehensive or total person care. This case demonstrates
the importance of preconception care, antenatal care, postnatal care, and illustrates a
collaborative approach that can be delivered through a multidisciplinary team,
consisting of primary health services - community mental health team and GP, and
tertiary health multidisciplinary antenatal service and mother baby unit, within the
context of the continuum of care. Written consent for this case study was obtained
(See Appendix C: Case study consent). Additionally, this woman appeared on the
PANDA (Perinatal Anxiety and Depression Australia) website, a national group
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supporting women with perinatal mental illness to talk about her pregnancy
experience.
“With…support and a lot of convincing and planning I finally got the OK. With the great
help of my GP and psychiatrist I managed to have my beautiful baby girl. It was,
however, a very bumpy road.” (Rita 1)

Preconception planning
Rita is a 30 year old married, mother of two who had developed a severe psychotic
episode following the birth of her second child. Her psychiatric care had been
managed by the local community mental health service and she was referred to a
perinatal psychiatrist for preconception counselling when her second child was two
years of age. A review of her history by the psychiatrist concluded that Rita had a
diagnosis of bipolar affective disorder type 1, with the index manic psychosis following
the birth of her second child. In retrospect, she had had hypomanic symptoms prior to
this time and there was a strong family history of bipolar disorder.
She had been psychiatrically stable for the previous 6 months, on a medication
combination of lithium 1250mg and quetiapine 300mg daily. Attempts at reducing
either her lithium or quetiapine had led to poor sleep and increased goal directed
activities, possibly as part of an early manic syndrome.
Rita was seen on a number of occasions by the perinatal psychiatrist on her own, and
with her husband and mother. Detailed discussions took place on her desire to have
another baby, and of her husbands and family’s support for her decision, which was
tempered by anxiety around the potential risk of relapse of her illness. Rita expressed
concerns about potential risks to the baby, lack of safety information around the use
of medication in pregnancy, but also of becoming mentally unwell. After risk benefit
analysis and through a shared decision-making process, it was decided that Rita

1

Name has been changed for confidentiality purposes
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remain on her medication combination and proceed with a planned pregnancy with
close psychiatric monitoring throughout.
She was requested to follow up with her GP for further preconception and fertility
planning. The GP concentrated on optimisation of her physical wellbeing, addressing
new diagnoses of polycystic ovarian syndrome and autoantibody negative subclinical
thyroid disorder thought to be related to the use of lithium. Rita was a non-smoker,
drank minimal alcohol and had a normal body mass index (BMI). She was commenced
on preconception vitamin supplementation, which included a 5 mg dose of folic acid
due to her increased risk of cardiac malformations with lithium use (Huhta & Linask,
2015). Rita fell pregnant four months later.

Pregnancy Care
Due to Rita’s high risk, she was referred to a specialist antenatal clinic, the Childbirth
and Mental Illness (CAMI) clinic for management of women with SMI in pregnancy, at
the local tertiary obstetric hospital. The GP organised routine antenatal blood tests
and offered a first trimester screen for risk assessment in regard to trisomy 2. She
remained as planned on her prepregnancy medications of quetiapine and lithium.
At her first hospital antenatal booking visit, she was found to have a high-risk first
trimester screen, with increased risk related to trisomy 21. This provoked a significant
amount of anxiety for Rita, but with close support and follow up, an amniocentesis
was organised. This was subsequently reported as normal. A fetal morphology scan
was performed at the tertiary centre at 19 weeks gestation due to the risk associated
with congenital abnormalities and lithium use and was reported as normal.
Antenatal care at the tertiary centre within the CAMI clinic involved regular visits
with the obstetrics team and midwife. As well as routine antenatal care, Rita’s lithium
level and other biochemical investigations were monitored at regular intervals as
recommended for those taking antipsychotic and mood stabilisers medications in

2

Routine antenatal practice at the time of this case study
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pregnancy (Galbally, Snellen, et al., 2010). At each visit, Rita was seen by the perinatal
psychiatrist and her mental state reviewed. During the course of her antenatal care,
she was assessed by the social worker to determine if any extra supports needed to be
in place, not only for the pregnancy, but for the postpartum period. This was
important as she had two small children at home and was highly likely to require
admission to the Mother Baby Unit (MBU) in the immediate postpartum period for
close observation.
Overall, the pregnancy progressed well, with a normal weight gain of around 10kg in
total. Testing for gestational diabetes mellitus (GDM) in pregnancy is routinely
performed between 26 and 28 weeks and this was done with a 75 g oral glucose
tolerance test (GTT)2. It was normal, although subsequent serial growth scans
reported a fetus with an increased abdominal circumference >90th percentile. A
planned repeat elective caesarean section was undertaken at 38 weeks’ gestation2 and
a female baby was born weighing 3730 grams. The baby was admitted to the special
care nursery (SCN) for two days with mild nonspecific respiratory distress and
hypoglycaemia.
Rita’s mental health remained fairly stable for the duration of the pregnancy with no
reported psychotic symptoms, but she experienced heightened anxiety leading up to
the time of delivery. She elected to have a tubal ligation immediately at delivery as her
family was complete.

Postnatal care
Towards the end of the pregnancy Rita chose to taper and cease her lithium, despite
being advised of the potential high risk of psychiatric relapse (Viguera et al., 2000).
Her rationale was that she wanted to breastfeed and felt strongly about the benefits
associated with this, however she did not wish the baby to be exposed to the lithium
through the breast milk. After numerous discussions with her treating mental health
service, the perinatal psychiatrist, her GP and her specialist antenatal team, it was
decided that she would be supported with this decision through switching to another
mood stabilizer medication. In monitoring these changes, an elective admission to the
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psychiatric mother baby unit (MBU) for close observation of her mental state was
agreed upon.
Following discharge from the MBU, she was reviewed by her community psychiatric
team regularly and saw her GP for her 6-week postnatal check. Her young daughter
was also reviewed by her GP and appeared to be well and thriving. Over the following
six months, Rita had several admissions to the MBU for hypomania but continued to
breastfeed her daughter. She was persuaded by her psychiatrist to cease breastfeeding
at six months postpartum and recommence lithium therapy due to her continuing
unstable mood.
Rita continued to see her GP regularly for support and monitoring of her physical and
mental wellbeing alongside her treating community psychiatrist. In the postnatal
period she was found to be overly fatigued, had disturbances and fluctuations in her
thyroid function, which were closely monitored, and had iron deficiency anaemia. The
GP performed an iron infusion to help correct this latter deficiency due to her poor
tolerance and response to oral iron therapy. An endocrinologist was consulted in
regard to her unstable thyroid function which developed into an autoimmune
thyroiditis. Her story continues…

Chapter summary
This chapter introduces the concept that pregnancy care should involve a holistic
approach that commences ideally before pregnancy or the first hospital visit. To
reduce the risk of adverse outcomes for women with SMI and their babies, we need to
first look at the recommendations for all pregnant women and then target specific
concerns for this group. At a primary health level and, as demonstrated in the case
study, community mental health or private psychiatrists and GPs are encouraged to
work together to optimise health for women with SMI regarding reproductive
planning. This is important given the information presented in subsequent chapters of
this thesis.
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As will be seen from findings reported in the next chapter, women with SMI appear to
be at risk of multiple medical comorbidities, likely above the rate for those without
SMI, as well as increased risk of metabolic disorders in pregnancy. For many of these
conditions, recommendations currently exist for optimal management strategies to
reduce the likelihood of adverse outcomes and these, while not exhaustive, are
presented as an overview in this chapter 2 publication.
Addressing lifestyle risky behaviours early may also provide an opportunity for
modification of adverse outcomes. The publication presented in this chapter
recommends vitamin supplementation for all women in pregnancy based on evidence
shown to improve outcomes. However, in Chapter 4 of this thesis, we report that
women with SMI have vitamin supplement use below recommendations, as well as
high rates of nutritional deficiencies which could impact maternal and fetal wellbeing.
To improve adverse outcomes for women with SMI and their babies, a multi-faceted
approach needs to be considered. This starts with early lifestyle risk modification,
optimal management of medical and psychiatric conditions, appropriate vitamin
supplementation and liaison between the health treating team.
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Chapter 3 An enhanced model of antenatal care
emphasising consistency, comprehensiveness and
collaboration
Preamble to Chapter 3
A landmark data linkage study by Jablensky et al. (2005) examined birth records and a
psychiatric case register from 1980 to 1992. It found women with schizophrenia and
affective disorders were at significant risk for pregnancy, birth and neonatal
complications, and that complication rates were higher after a psychiatric diagnosis
than preceding it (Jablensky et al., 2005). The results of Jablensky’s study were used to
inform development of a framework in Western Australia (WA) for mental health care
clinicians, with an objective to improve access to antenatal care for woman with SMI
(Hauck et al., 2008), and thereby potentially improve outcomes. As women with SMI
may be more sensitive to frequent changes in care providers, it was anticipated that a
comprehensive small known team of health providers could form a model of care for
women in pregnancy and better facilitate the management of this group of vulnerable
women by improving engagement with services (Hauck et al., 2008)
Based upon the results of Jablensky’s study highlighting the obstetric risks for women
with a serious mental illness, and the proposed framework to improve access to
antenatal care for women with a serious mental illness, the Childbirth and Mental
Illness (CAMI) antenatal clinic was established in 2007. The CAMI clinic was initially a
pilot project for case managed women with a pre-existing SMI who were pregnant.
The vision for the CAMI antenatal clinic reflected a holistic service encompassing five
essential aims: (a) provide state-wide preconception counselling with a psychiatric
assessment for women with a diagnosed severe mental illness, (b) increase access to
antenatal care including early pregnancy management, (c) facilitate communication
between obstetric and psychiatric services in addition to the woman’s primary care
providers, (d) provide advocacy and specialist support for complex cases, and (e)
highlight postnatal needs and organise support services where needed.
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After the first 138 women attending the CAMI antenatal clinic had delivered their
newborns, the comprehensive database that collected antenatal, obstetric, psychiatric
and social outcomes was analysed to see whether preliminary findings supported the
work of Jablensky et al. (2005). The resulting paper confirmed that women with SMI
did have significantly higher rates of poor obstetric and neonatal outcomes (Nguyen et
al., 2012). Since its inception as a pilot project, the clinic has managed many women,
delivered care for over 10 years and is now endorsed as a state-wide service in WA for
pregnant women with SMI.
The World Health Organisation (WHO, 2016) defines effective antenatal care (ANC)
as care “known to reduce maternal and perinatal morbidity and mortality through
identification of risk, prevention and management of pregnancy related complications
and/or medical conditions, and health education and promotion”. However, we are
limited in our capacity to compare maternal and perinatal morbidity and mortality
outcomes from our CAMI antenatal model directly with other maternity settings that
care for women with SMI at this time, due to low prevalence, fragmented care and the
paucity of data and current studies available. Despite this, access to high quality ANC
throughout pregnancy is recognised as a preferred model for preventative health care
and pregnancy planning (Villar & Bergsjo, 1997) and attendance rates may be one
suitable measure of women’s satisfaction with a service and their perception of how
well the care is delivered.
Regardless of the challenges of comparing models of care, the complexity of managing
pregnant women with SMI, and the requirement for multidisciplinary input, previous
research by our group has shown that continuity of care with a small well-known team
is valued for building relationships and trust without stigma while acknowledging that
as a group these women have special needs (Hauck et al., 2013). Certainly, woman
attending the CAMI service rate their experiences highly and feel supported in this
environment (Hauck et al., 2013). However, it is thought that women with SMI attend
less frequently and start attending later in their pregnancies than women without SMI
(Judd et al., 2014). We have previously shown encouraging rates of attendance at the
CAMI antenatal clinic, the lowest being for women with a diagnosis of schizophrenia
at rates of 84% (Nguyen et al., 2012).
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Not only are attendance rates important but also weeks of gestation at first
appointment, especially when considering that women with SMI are more likely to
have complex psychiatric and medication needs, such as potential medication risk
(Pedersen et al., 2009; Viguera et al., 2002), likelihood of discontinuation of
medication on discovery of pregnancy (Frayne et al., 2018; McCrea et al., 2015), and
potential for psychiatric relapse particularly in the first trimester (Harris et al., 2019;
Viguera et al., 2000). The following peer reviewed publication provides a snapshot of
10 years of antenatal care for women with SMI at the CAMI clinic and emphasises the
importance of a multidisciplinary care model. It describes this comprehensive
multidisciplinary model of antenatal care for pregnant women with severe mental
illness, reports on obstetric outcomes, quantifying attendance rates and gestational
age at first antenatal hospital visit, as well as identifying factors associated with late
presentation and poorer attendance rates.

10 years of antenatal care and outcomes for women with a severe
mental illness: a tertiary multidisciplinary clinic experience
The following is an accepted version of the article: Frayne, J., Nguyen, T., Allen, S.,
Hauck, Y., Liira, H., & Vickery, A. (2019). 10 years of antenatal care and outcomes for
women with a severe mental illness: a tertiary multidisciplinary clinic experience.
Archives of Gynecology & Obstetrics, 300, 4, 889–896, which has been published in
final form at https://doi.org/10.1007/s00404-019-05258-x

Abstract
Purpose This study aims to describe ten years of antenatal care and outcomes for
women with a severe mental illness (SMI).
Method A retrospective cohort study of 420 completed pregnancy records over the
last 10 years (2007- 2017). Findings were compared to the Western Australian (WA)
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pregnancy data. Antenatal attendance, demographic, obstetric, neonatal and
psychosocial variables were analysed using t-tests, X2, ANOVA and Odds Ratio (OR).
Results Overall, women with a SMI had high rates of comorbidity (47%), antenatal
complications, and preterm birth at 12.6% compared to WA mothers (p<0.001). Those
with schizophrenia were at highest risk with increased risk of threatened preterm
labour OR 8.25 (95%CI 4.64-14.65), gestational diabetes OR 3.59 (95%CI 2.18-5.91) and
reduced likelihood of a spontaneous vaginal birth OR 0.46 (95%CI 0.29-0.71). Late
presentation and antenatal attendance for women with SMI were significantly
associated with maternal substance use, psychiatric admission during pregnancy, and
child welfare involvement. Women with schizophrenia had significantly lower
attendance rates at scheduled antenatal care (ANC) appointments than those with
bipolar disease (87.1% vs 94%, p=0.003).
Conclusion Obstetric outcomes are poorer for women with SMI compared to the
general population. They have higher rates of medical comorbidities, lifestyle and
psychosocial risks factors that are known to contribute to poor obstetric outcomes.
Effective delivery of regular and appropriate ANC is essential in addressing these
multifactorial risks. Targeted strategies addressing comprehensive medical
management, preterm birth prevention, lifestyle modifications and increased
psychosocial support could improve both short and long-term outcomes for these
women and their children.

Article
The management of pregnant women with a severe mental illness is complex and
increasingly a multidisciplinary model is acknowledged as essential for their maternity
care (Department of Health, 2018). Fragmented care or reluctance to engage in
maternity services can be problematic (Judd et al., 2014). Preventative health,
pregnancy planning and risk reduction through the delivery of early and
comprehensive antenatal care (ANC) can lead to better maternal and newborn
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outcomes (Lin, Tang, et al., 2009; Villar & Bergsjo, 1997) and is vital for this group of
women.
The World Health Organisation (2016) states that “effective ANC is known to reduce
maternal and perinatal morbidity and mortality through identification of risk,
prevention and management of pregnancy related complications and/or medical
conditions, and health education and promotion”. The recommendation for a positive
pregnancy experience is a minimum of eight ANC visits, with the initial visit occurring
in the first trimester (WHO, 2016).
Limited evidence suggests that women with a severe mental illness (SMI) attend ANC
less frequently and later (Judd et al., 2014) however, a recent study comparing women
with mental health disorders to controls reported that women with psychotic
diagnoses both under and overutilize services (Ben-Sheetrit et al., 2018).
Obstetric and neonatal outcomes are poorer in women with schizophrenia and bipolar
affective disorders (Jablensky et al., 2005). With this knowledge an antenatal model of
care was established, based on an initiative “healthy babies for mothers with a severe
mental illness” in 2007 (Hauck et al., 2008). Preliminary data from the first 138 births
confirmed higher rates of poorer obstetric and neonatal outcomes for women with
SMI (Nguyen et al., 2012).
Recently our service has reached its tenth anniversary and as such, we examined
antenatal care and outcomes from our specialist multidisciplinary antenatal clinic.
Methods
Model of care
The Childbirth and Mental Illness (CAMI) antenatal clinic was established in 2007 at
King Edward Memorial Hospital (KEMH) in Western Australia (WA) for women with
a diagnosed SMI. Women with schizophrenia or psychosis (ICD code: F20, F25, F28),
bipolar affective disorders (F31), or a severe non-psychotic condition are referred to
this state-wide service. Severe non-psychotic conditions include major depression
(F32), severe anxiety (F41.1), obsessive compulsive (F42), post-traumatic stress (F43.1),

34

and emotionally unstable personality disorders (F60.3). Initial assessment includes a
full psychiatric evaluation by a perinatal psychiatrist, considering ICD 10 diagnostic
criteria (WHO, 1992), and continued psychiatric medical treatment and monitoring
during the pregnancy via consultant liaison within CAMI clinic and the community.
The establishment of the service was undertaken with no additional funding and is
delivered within a general antenatal setting. Due to complexity, women are
encouraged to attend for their booking visit at 12 weeks gestation. Referrals are
received from general practitioners, private psychiatrists, community mental health
clinics and other hospitals; either through psychiatric inpatient services or antenatal
clinics if they fulfil the diagnostic requirements of having a severe mental illness.
The small known team is comprised of general practice and obstetric doctors,
midwives, psychiatrists and social workers. Ideally continuity of care is delivered. The
service provides care within one setting thereby facilitating access to services in a
consistent, comprehensive and collaborative manner. Dietary review, comprising of
assessment and education is performed within the clinic by a qualified dietician, and is
encouraged for women with increased or poor weight gain, Body Mass Index (BMI) of
greater than 40, those with gestational diabetes mellitus (GDM) and any woman at her
request.
Women are assessed both obstetrically and psychiatrically at each ANC visit. Social
work assessment is completed over the course of the pregnancy. Pre-birth planning is
undertaken in the third trimester in consultation with the woman and her partner.
The ANC schedule as advocated in the hospital guidelines (2106) is followed, with
extra visits deemed necessary for obstetric or psychiatric concerns. Parent education is
offered via a wide range of classes. These aim to prepare women for the birth of their
baby and transition to motherhood (KEMH Clinical Practice Guideline, 2106), but for
those who experience difficulty with this standard format it can be provided on a one
to one basis alongside their antenatal appointment. A special birth plan is developed
and tailored to the individual woman, this being important in women with sensitive
birth needs.
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A Mother Baby Unit, located adjacent to the King Edward Memorial Hospital, is a
state-wide inpatient treatment centre for acute psychiatric conditions in the perinatal
period. Women who require inpatient treatment, and assessed as psychiatrically
suitable, can be managed in the antenatal period or until 12 months postnatally. As
part of pre-birth planning a tour of the facility is offered and elective or acute
admission in the postnatal period if required.
Methodology
A retrospective cohort study of completed pregnancies over the last 10 years (20072017) for women attending the CAMI antenatal service was undertaken. Ethical
approval was granted (2018005QK).
Data recorded demographic details; age, parity, country of birth, Aboriginal or Torres
Strait Islander (ATSI) origin, socioeconomic status, smoking, drug, alcohol use, BMI
and weight gain in pregnancy. Medical comorbidities were recorded and include
asthma, chronic hepatitis, neurological conditions such as migraine, benign
intracranial hypertension, sensory loss disorders, hydrocephalus, Tourette syndrome,
chronic brain injury and epilepsy, cardiovascular diseases include arrhythmias,
valvular disease, and pre-existing hypertension, musculoskeletal conditions such as
autoimmune arthritis, hip replacement, osteoporosis, Ehlers Danlos Syndrome and
fibromyalgia. Other comorbidities include chronic renal disease, endocrine disorders
such as pre-existing diabetes, thyroid or polycystic ovarian syndrome and
gastrointestinal disorders of inflammatory bowel disease, chronic pancreatitis and
cholelithiasis.
Antenatal care outcomes included attendance rates defined by number of attended
and booked ANC visits and gestation at booking. Antenatal complications included
threatened preterm labour – defined as hospital presentation with regular uterine
contractions <37 weeks gestation, urinary tract infection (UTI), antepartum
haemorrhage (APH), premature rupture of membranes (PROM), and GDM. Maternal
obstetric and neonatal outcomes; birthweight, preterm birth, gestation and birth
mode and fetal death in utero (FDIU) were also collected. The Department of Health
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(WA) develop an annual report that contains state-wide information on women who
gave birth from a Midwives Notification System. In 2013, 33 928 women gave birth in
WA. Outcomes from our cohort were compared to the 2013 WA Mothers and Babies
report (Hutchinson, 2016).
Women were grouped for the purposes of analysis into primary psychiatric diagnoses:
schizophrenia or related disorder, bipolar affective disorder, or severe non-psychotic
condition in order to determine outcomes within diagnostic categories. Psychosocial
outcomes include involvement with child welfare or protection services and
psychiatric admission rates for both the antenatal and immediate postnatal period.
Continuous data was examined for normality and medians, standard deviations and ttests were used to summarise group characteristics. Frequency distributions were used
to summarise categorical data; X2 and one-way analysis of variance (ANOVA) and
Odds Ratios (OR) were used to compare differences between groups. P-values <0.05
were considered statistically significant. Analysis of results was undertaken using SPSS
Software Version 24 (IBMCorp, 2016).
Results
Of 420 pregnancies completed over the period, 44 women returned for a second
pregnancy with the service and 3 women returned for three pregnancies.
Demographics and lifestyle factors
Demographic details are recorded in Table 3-1. The majority of CAMI women were
Australian born (89.5%).
Cigarette smoking
Overall 49% smoked cigarettes, with a mean number of 13.24 per day (SD 8, range 1 to
40). Despite these high rates, only 29 women (8.3%) reported quitting. Rates of
smoking were increased in women with schizophrenia (60%) but not statistically
significant across diagnostic groupings (p =0.088).
Alcohol use
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Only 43 of 377 (11.4%) of women confirmed that they used alcohol in pregnancy. Of
these women, 6.4% reporting use less than once per week, 3.4% less than 4 times a
week and 1.6% greater than 4 times a week.

Table 3-1 Demographic characteristics
Variable

CAMI Women

WA Mother

P value

& babies 2013

Maternal Age- mean (years)

(n=420)

(n=33928)

%

%

29.2

29.8

0.032*

Country of birth
Asia

5.6

14.3

<0.001*

African/Middle East

3.2

6.3

0.01*

New Zealand/Pacific

1.2

4.8

<0.001*

Americas

0.5

1.6

0.07

Aboriginal or Torres Strait
descent

8.5

5.1

0.002*

Low Socio-economic status#

19

35

<0.001*

Nil

46.2

42.6

0.14

1-2

41.7

49.2

0.001*

>3

12.1

8.2

0.003*

<18.5

2.2

3

0.33

18.5-24.9

33.2

48.0

<0.001*

25 to 29.9

28.0

28.4

0.87

30 to 34.9

19.4

12.9

<0.001*

35 to 39.9

11.8

5.3

<0.001*

40+

5.4

2.4

<0.001*

49

10.7

<0.001*

Parity

Body Mass Index (kg/m2)

Smoker
*p<0.05 clinically

significant; #SEIFA

score in the lowest 2 quintiles

Illicit substance use
Illicit drug use during pregnancy occurred in 25.8%, with the most common substance
cannabis (98%) followed by amphetamines (37%). Women with schizophrenia had
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significantly elevated rates (41.8%, p<0.001) compared to women with bipolar or nonpsychotic disorders.
Weight
Of the sample, 407 (96.9%) had a Body Mass Index (BMI) recorded at booking with
64.6% above normal weight range. Mean BMI at booking was not significant for
diagnosis, with a mean BMI of 28.4 (SD 6.7, range 17.3 to 50) for women with bipolar
disorders, 29.5 (SD 6.1, range 18.3 to 48) for those with schizophrenia and 28.1 (SD 6.6,
range 14.8 to 49.5) for other diagnoses. The average weight gain in the second and
third trimesters of pregnancy was 0.51kg/week (SD 0.33). On classification of the
women into BMI categories there was significant difference in weight gain during
pregnancy with those underweight (BMI<18.5) having a reduced mean weight gain of
0.26kg/week (SD 0.25), as did those with a BMI > 40 of 0.25kg/week (SD 0.47).
Medical Comorbidity
A concurrent medical condition, covering a range of conditions was recorded in 46.5%
of the women at booking, with 14.9% indicating greater than two pre-existing
conditions (Table 3-2).
Table 3-2 Comorbid conditions in women with a severe mental illness
Medical Comorbidity

Number of women with condition
n (%)

Number of medical comorbidities
•

0

225 (53.6%)

•

one

134 (31.9%)

•

≥two

61 (14.9%)

Asthma

86

Chronic Hepatitis

27

Neurological condition

36

Cardiovascular condition

17

Musculoskeletal

19

Other medical:

74

endocrine/gastrointestinal/chronic renal

39

The most common comorbidity reported was asthma at 20.5%, which is significantly
greater than the WA pregnancy population (Hutchinson, 2016) at 10.2% (p<0.001).
There was no reported difference in the number of pre-existing medical comorbidities
and the woman’s primary psychiatric diagnosis category (p=0.44).
Antenatal care visits
The mean gestation of first hospital antenatal visit was 19.6 weeks (SD 7.8, 6.4-38.4)
with no difference within psychiatric diagnoses groups (p=0.685). This is consistent
with women attending the tertiary maternity hospital where the mean gestation at
booking is usually around 20 weeks. Substance use in pregnancy, but not smoking,
was associated with later gestation at first visit, (19.1 to 21.7 weeks, p<0.008), as was
psychiatric admission during pregnancy (19.2 to 22.8 weeks, p<0.001) and child welfare
involvement (18.7 to 21.8 weeks, p<0.001). Low socioeconomic status had no
association (p=0.262).
Only 71 (20%) of women attended their initial CAMI antenatal visit in the first
trimester of pregnancy. Presentation in the third trimester was found to occur in 16%
of women, mostly related to late transfer of care from another health service. The
mean number of ANC visits was 7.7 (SD 3.1, range 1-16). Of note, 81.2% had ≥5
antenatal appointments, with 44.6% having ≥8 ANC visits. Factors associated with >8
ANC visits were a diagnosis of bipolar disorder (OR 1.55, 95%CI 1.05-2.29), and
development of preeclampsia/pregnancy related hypertension (OR 2.11, 95%CI 1.183.80).
Overall, CAMI women attended 91.5% (SD 15.9, 14.3 to 100) of their scheduled visits.
Attendance rates were significantly reduced with schizophrenia (87.1%) compared to
those with bipolar disorders (94%) (p=0.003), and lower than those with other SMI’s
at 91.3%. Other risk factors for reduced attendance include smoking (86.5%, p<0.001),
substance use (83%, p<0.001), child welfare involvement (84.3%, p<0.001) and
psychiatric admission during pregnancy (85.2%, p=0.002). Again, low socioeconomic
status had no association (p=0.351).

40

Obstetric and neonatal outcomes
Obstetric and neonatal outcomes are recorded for all 412 singleton pregnancies (Table
3-3). Antenatal complications rates were elevated, with 27.9% recording none
compared to WA mothers at 68.7% (p<0.001) (Hutchinson, 2016). The risk of
threatened preterm labour was elevated with an unadjusted OR 8.25 (95%CI: 4.64 to
14.65) in women with schizophrenia and OR 5.04 (95%CI: 3.08 to 8.24) in women with
bipolar disorders compared to WA mothers (Hutchinson, 2016).
GDM was also significantly elevated in women with schizophrenia with an unadjusted
OR 3.59 (95%CI: 2.18 to 5.91) compared to WA mothers (Hutchinson, 2016). Fetal
death in utero occurred in 3 (0.7%) pregnancies compared with 0.6% for the WA
pregnancy population (p=0.787) (Hutchinson, 2016).
Women with schizophrenia were less likely to have a spontaneous vaginal delivery
than WA mothers (Hutchinson, 2016), OR 0.46 (95% CI: 0.29 to 0.71). Of women
having a first birth (n=194), 20 (10.3%) had an elective caesarean section for either
medical reasons or due to severe tokophobia, with these rates being comparable to the
population at 10.2% (Hutchinson, 2016).
There were no increased intrauterine growth restriction or macrosomia in term births,
but higher preterm delivery rates at 12.6% (p<0.001). Overall (n=420) mean birth
weight was 3251.75 grams (SD 663, range 260-5370) which was lower than WA mothers
(Hutchinson, 2016) mean of 3326.9 grams (p=0.021), although infants less than 2500g
represented 9.8% compared to 6.8% (p=0.016). Special care nursery admission rate for
babies born to CAMI women was 38.5% and have been reported on previously (Frayne
et al., 2017).
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Table 3-3 Obstetric and Neonatal outcomes (Singleton pregnancies)
Variable

n=409(%)

WA Mothers
& babies 2013
n=33458 (%)

P
value

0.047*

9.8

2.2

<0.001*

14(9.9)

0.686

8.3

3.2

<0.001*

28(15.7)

17(12.1)

0.644

14.2

2.1

<0.001*

11 (12.2)

16(9.0)

14(9.9)

0.706

10

2.8

<0.001*

7(7.8)

21(11.8)

9(6.4)

0.220

9

3.6

<0.001*

20(22.2)

19(10.7)

14(9.9)

0.012*

13

7.4

<0.001*

47(52.2)

72(40.4)

62(44.0)

0.184

44.3

14.6

<0.001*

29(32.2)

78(43.8)

78(55.3)

0.002*

45.2

50.9

0.03*

16(17.8)

36(20.2)

23(16.3)

0.661

18.3

15.1

0.085

22(24.4)

31(17.4)

29(20.6)

0.391

20.0

17.2

0.153

23(25.6)

33(18.5)

11(7.8)

0.001*

16.4

16.7

0.810

9(10.1)

22(12.4)

20(14.4)

0.636

12.6

7.5

<0.001*

2(2.5)

2(1.3)

3(2.5)

0.751

2.0

1.6

0.470

9(11.3

11(7.1)

10(8.4)

0.513

8.5

11

0.285

Schizophrenia

Bipolar

Other

n=90 (%)

n=178 (%)

n=141 (%)

14(15.6)

18(10.1)

8(5.7)

7(7.8)

13(7.3)

13(14.4)

P
value

CAMI

Antenatal Complications
• Threatened Preterm labour
• Urinary tract infections
• Preeclampsia/pregnancy
induced hypertension
• Antepartum Haemorrhage
• Premature rupture of
membranes
• Gestational diabetes mellitus
• Other
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Delivery Outcomes
•
•
•
•

Spontaneous delivery
Assisted delivery
Elective caesarean section
Emergency caesarean section

Neonatal outcomes
• Gestational age <37 weeks
• >37 weeks and <2500g
• >37 weeks and >4000g
*p<0.05 clinically significant

Psychosocial outcomes
The psychosocial needs of women with a severe mental illness during pregnancy were
substantial. When considering all CAMI women, 33.5% had child welfare and
protective services agency involvement with their current pregnancy, with statutory
apprehension or out of home placement rates occurring in 14.8% of babies at birth.
Psychiatric admission during the pregnancy occurred in 20.5%, with 24% admitted to
the Mother Baby Unit in the immediate postpartum period.
Discussion
We found that obstetric outcomes are poorer for all women with a SMI regardless of
psychiatric diagnosis compared to the general population. They have significantly
elevated rates of factors that could contribute, making the effective delivery of
antenatal care essential in addressing these multifactorial risks.
Firstly, antenatal care provides an opportunity to address preexisting health concerns
and co-morbidities in women with SMI. Multimorbidity is known to coexist with an
SMI diagnosis (Morgan et al., 2012) and within our study of pregnant women, just
under half of our cohort reported a pre-existing co-morbidity and one in seven
reported two or more. The range of conditions vary widely, the most common being
asthma, at twice the rate of the WA pregnancy population. Given the high rates of
cigarette and cannabis use this is of concern.
Furthermore, 65% of women in our sample are above the healthy weight at their
booking visit. Raised BMI has also been shown to be associated with pre-existing
medical conditions in pregnant women and increased pregnancy complications
(Hutchinson, 2016). Based on our findings the importance of effective ANC in
providing weight management goals, with lifestyle interventions addressing the higher
rates of smoking and substance use, as well as investigation, treatment and follow up
of concurrent medical issues cannot be understated in women with SMI.
Previous studies have highlighted the increased rate of antenatal complications in
women, particularly those with schizophrenia and bipolar disorders (Jablensky et al.,
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2005; Judd et al., 2014). Elevated rates for all antenatal complications regardless of
psychiatric diagnosis suggests a vulnerability that is not unique to psychiatric
diagnosis. However, our results demonstrated that women with a diagnosis of
schizophrenia were particularly vulnerable to threatened preterm labour and GDM.
Women with schizophrenia were also more vulnerable to poor birthing outcomes than
those with other SMI’s. They were less likely to have spontaneous vaginal birth and
more likely to have an emergency caesarean section and confirms previous research
findings (Bennedsen et al., 2001; Simoila et al., 2018) that this group of women have
significant risk of birth intervention.
Our study found elevated rates of preterm birth across all diagnostic groups. Judd et
al. (2014) demonstrated higher rates of preterm birth in women with schizophrenia
and bipolar disorders. The aetiology of preterm birth can be multifactorial. Certainly,
evidence suggests that smoking (Kyrklund-Blomberg & Cnattingius, 1998), cannabis
use (Leemaqz et al., 2016), and obesity (Cnattingius et al., 2013) are all risk factors and
these were all increased within our sample. Other known factors are medical
comorbidities and pregnancy complications, especially GDM and hypertensive
disorders (Hammond et al., 2013), which were also elevated in our sample. These risks
can be addressed by early and regular engagement with ANC and appropriate
management strategies. Furthermore, initiatives like “the whole nine
months” (Newnham, 2017) recently introduced into WA, offering early identification
through universal cervical length screening at morphology scans, identification of risk
factors for preterm birth and early intervention, may improve preterm birth rates and
outcomes within this cohort.
Multidisciplinary management in the antenatal setting assists in coordination and
collaboration of whole person care. Women with SMI have increased psychosocial
needs with a third of our sample requiring referral to child protective services, and one
in five having a psychiatric admission whilst pregnant. Psychiatric admission rates
reported in the literature range from 12% to 41% (Harris et al., 2019; Rochon-Terry et
al., 2016) for women with schizophrenia, and illness exacerbation in 23% of those with
bipolar disorder (Viguera et al., 2011). Optimal management, particularly with regards
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to pre-birth planning and child welfare issues remains challenging with late or poor
delivery of ANC.
High attendance rates overall of 91% found in this current study confirms the majority
of women are engaged with this specialised targeted multidisciplinary service. Earlier
qualitative research demonstrated that the provision of a known small team of
multidisciplinary professionals offers a safe and trusting environment (Hauck et al.,
2013) that enhances engagement. Over a ten-year period, we have sustained an average
of 7.7 ANC visits. Considering that the majority of women would have at least one
further visit with their primary care practitioner, the CAMI model is offering ANC
consistent with WHO recommendations (2016).
In our cohort, factors affecting late gestation at first ANC visit and less frequent ANC
attendance are substance use, psychiatric admission during pregnancy and child
welfare involvement, but not low socioeconomic status, suggesting a possible link with
the severity and stability of the woman’s mental health during the pregnancy. Less
frequent ANC visits were seen in those with a diagnosis of schizophrenia, indicating
they may be particularly vulnerable to service access and ANC engagement. This is
supported by Lin, Chen et al.’s (2009) research where women with schizophrenia had
reduced ANC visits compared to healthy controls, and those women who received
inadequate care had poorer outcomes, such as higher rates of preterm birth and low
birth weight babies.
Strengths and limitations
Several limitations exist including the use of retrospective data from a single centre.
The sample size although adequate demonstrates the challenge of research from low
prevalence conditions. The sample remains underpowered to look at individual
outcomes and confounding variables and would be better addressed in larger
multicentred studies.
A further concern lies in the demographics of this cohort. Australian born women
represent the majority, with underrepresentation of women born overseas, just over
10%, and those from low socioeconomic areas at 19%. We are uncertain if this is due to
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poor identification and referral issues, particularly within immigrant populations, or
due to the nature of SMI and its diagnosis prevalence within these communities.
The number of ANC visits is likely to be under reported as only ANC visits to the clinic
and not those that occurred in other health services were recorded. A strength of the
study is that we are able to obtain a greater depth of information for women with SMI
than is often associated with data linkage research.
Further areas of research could explore SMI prevalence in culturally and linguistically
diverse pregnant populations and what factors may be involved in the high
intervention rates at birth in women with schizophrenia.
Conclusion
Women with a SMI in pregnancy have high rates of morbidities and risk factors
associated with poor obstetric outcomes. This requires input from a multidisciplinary
team of health providers ideally with a one stop shop approach. Their complexity and
poor health outcomes for mother and baby, places a burden on a health care system.
This is especially challenging when health providers work in isolation and are not part
of a cohesive team. ANC is essential to identify risks, target treatments to address
preterm birth prevention and lifestyle modifications, offer psychosocial support, and
provide a comprehensive medical and psychiatric management plan. This
multidisciplinary model of care has the potential to improve both short and long-term
outcomes for these women and their families.

Chapter Summary
These published results add to the existing literature on obstetric outcomes for
women with SMI and demonstrates that all antenatal outcomes are poorer, regardless
of SMI diagnosis, compared to the general population of pregnant women. Moreover,
women with SMI have higher rates of potential risk factors for adverse antenatal
outcomes such as medical comorbidities, lifestyle and increased psychosocial risk
related to child welfare involvement and psychiatric relapse requiring inpatient
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treatment during pregnancy. Targeting management strategies in these areas could
potentially improve outcomes for women and children.
Previous literature has focused on elevated rates of poorer pregnancy outcomes for
women with psychotic disorders and bipolar related illnesses compared to the general
population (Jablensky et al., 2005; Judd et al., 2014), but there remains limited research
comparing pregnancy outcomes for women with severe nonpsychotic disorders. A
limitation of the above publication regarding this diagnostic grouping is that the range
of disorders included in the severe nonpsychotic group remains broad and potentially
confounded by differing aetiologies which can potentially impact outcome measures.
Future research is needed to split this group into individual diagnostic categories and
explore outcomes separately.
The publication also describes the CAMI antenatal care model as an example of a
multidisciplinary team, which in the Australian pregnancy care guidelines (2018) is
recommended for women with SMI (Department of Health, 2018). It offers
comprehensive management in pregnancy and operates through a no fee Australian
public hospital health system allowing economic access for all women. This is crucial,
as in addition to a heightened obstetric and psychiatric risk, women with SMI are
more likely to be socially disadvantaged (Morgan et al., 2012). Access and utilisation of
services is important for improving outcomes (Lin, Chen, et al., 2009; Villar & Bergsjo,
1997), and the results from the publication presented in this chapter highlights
sustained high attendance rates over a ten year period and adequate ANC visits,
demonstrating that effective antenatal care can be delivered to women with SMI using
this model.
However, although recognition of higher rates of medical and lifestyle comorbidities
and antenatal complications is important for early management to occur, intervention
to promote behaviour change is also required. The publication presented reports that
lifestyle risks such as obesity, smoking and substance use are elevated, along with
metabolic complications such as GDM and hypertensive disease in pregnancy, all at
levels above those seen in the general population of women in pregnancy. The next
chapter will consider nutritional, metabolic and lifestyle issues that may be unique to
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women with SMI, and thereby increase our understanding in tailoring approaches in
improving potentially these modifiable risks.

46

Chapter 4 Nutritional factors, lifestyle and metabolic risk
Preamble to Chapter 4
This chapter presents two peer reviewed publications. The first explores the challenges
that women with mental illnesses face in considering information, support and
barriers and facilitators to nutritional and food choices in pregnancy. The second
reports rates of unintended pregnancy, vitamin knowledge and use, both prenatally
and in the early stages of pregnancy, and modifiable lifestyle risks.
The importance of the first of these publications is directly linked to the escalating
rates of obesity in pregnancy in Australia (Stephenson et al., 2018) and markedly
elevated rates in pregnant women with SMI. As seen in Chapter 3, almost 65% of
women with SMI are in the overweight or obese category at their first hospital
antenatal visit (Frayne et al., 2019) and have increased weight gain in pregnancy,
significantly above the Institute of Medicine recommendations (Frayne et al., 2015).
A complex set of risk factors occurs in women with SMI, which have the potential to
significantly impact nutritional and food choices and ultimately affect weight
management. These factors include high rates of smoking and illicit substance use
(Frayne et al., 2019; Judd et al., 2014; Nguyen et al., 2012), social needs that may be
unmet and impact on lifestyle choices (Treuer et al., 2009), high rates of gestational
diabetes (Galbally et al., 2020; Nguyen et al., 2012), medication effects that may
exacerbate metabolic risk (Galbally et al., 2020; Treuer et al., 2009) (see Appendix E:
Related co-authored publications) and the mental illness itself.
Despite potential for modification of risk, or risk reduction in pregnancy, very little is
known concerning nutrition and food choices in this group of women particularly in
pregnancy (McColl et al., 2013). In order to develop meaningful weight management
programs or dietician-based interventions in order to reduce metabolic risk, a deeper
understanding of their current nutritional status and issues is required.
Questionnaires used for the two publications in this chapter can be viewed in
Appendix F: Metabolic, nutrition and lifestyle needs in pregnant women with a
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diagnosed mental illness—questionnaires and were developed with multidisciplinary
input from the authors: GP, obstetrician, midwife, psychiatrist, qualitative researcher,
and dietician as well as consumer input and feedback. Where possible validated
instruments were incorporated.
The field of research examining the Development Origins of Health and Disease
suggests that the periconceptional period, defined further by Steegers-Theunissen et
al. (2013) as “a 5–6-month period in women embracing oocyte growth, fertilization,
conceptus formation and development to Week 10 of gestation” is important as it can
affect the health and chronic disease risk throughout life of a developing fetus
(Fleming et al., 2018). Pregnancy intention and planning remains fundamental to
managing modifiable risk factors and is discussed further in the second publication in
this chapter.

Nutritional status, food choices, barriers and facilitators to healthy
nutrition in pregnant women with severe mental illness: a mixed
methods approach
The following is an accepted version of the article: Frayne, J., Hauck, Y., Sivakumar, P.,
Nguyen. T., Liira, H., & Morgan, V. A. (2020). Nutritional status, food choices, barriers
and facilitators to healthy nutrition in pregnant women with severe mental illness: a
mixed methods approach. Journal of Human Nutrition and Dietetics, 33(5), 698-707,
which has been published in its final form at https://doi.org/10.1111/jhn.12752

Abstract
Background: Although widely acknowledged that adequate maternal nutrition is
important for mother and baby limited research has focussed on women with severe
mental illnesses (SMI) in pregnancy. This study reports on nutritional factors, food
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choices and investigates barriers and facilitators to healthy nutritional choices by
pregnant women with SMI.
Methods: A prospective mixed method study from 38 pregnant women with SMI,
including a cross-sectional survey, a food frequency questionnaire and 12 postnatal
qualitative interviews were undertaken with integrated analysis of all data.
Results: Elevated rates of obesity (35%) with 82% of women having above the
recommended gestational weight gain. Despite perceived knowledge, 32% did not
meet any of the Five Food Group serving recommendations for pregnancy and
consumed above recommended levels for processed (19%) and sugar snacks (51%).
Thematic analysis identified four main barriers: a discrepancy between knowledge and
action, food cravings, mental health and physical health. Food cravings were reported
in 66% of women, psychological distress in 71% and physical distress in 37% during
the pregnancy. Screening identified 19% with potential eating disordered behaviours.
Despite the challenges, several facilitators were identified and covered three themes:
access to a dietitian, information delivery and support, and comprehensive care.
Discussion: Women with SMI in pregnancy struggle with issues of obesity,
gestational weight gain, food cravings and possible eating disorder behaviours. They
have additional challenges whilst pregnant, with management of their mental health
and physical health having a direct impact. Interventional strategies in this population
should incorporate findings from this research.
Key words: pregnancy, bipolar, psychosis, barriers, facilitators
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Graphic abstract:
A mixed methods study of nutritional
factors, food choices and barriers and
facilitators to healthy nutritional
choices by pregnant women with a
severe mental illness. We found women
with severe mental illnesses struggle
with issues of obesity, gestational
weight gain, food cravings and possible
eating disordered behaviours in
pregnancy. They have additional
challenges whilst pregnant, with
management of their mental health and
physical health having a direct impact.
Figure 4-1 Graphic abstract

Article
Escalating rates of obesity globally (Stephenson et al., 2018) and in obstetric
populations, with almost 50% of pregnant women in Australia now in the overweight
and obese categories (AIHW, 2016) pose challenges to consumers and health care
systems. Pregnant women with severe or serious mental illnesses (SMI) have elevated
rates of obesity above pregnant women with no mental illnesses (Frayne et al., 2019).
Severe or serious mental illness is defined as “…a mental, behavioral, or emotional
disorder resulting in serious functional impairment, which substantially interferes
with or limits one or more major life activities” (National Institute of Mental Health,
n.d.). In the perinatal mental health field, SMI often refers to schizophrenia, bipolar
disorders and post-partum psychosis (Jones et al., 2014).
Evidence suggests that patients with severe mental illnesses, such as schizophrenia
and bipolar disorders, are exposed to factors which increase their obesity risk and
include the use of appetite enhancing atypical antipsychotic medication (PerezIglesias et al., 2008). Pregnant women with SMI are at further increased risk of
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gestational diabetes mellitus (GDM) (Galbally et al., 2020) through the potential
mechanism of antipsychotic use increasing visceral adipose tissue and insulin
resistance (Goncalves et al., 2015).
Even though widely acknowledged that adequate maternal nutrition in the
preconception, pregnancy and lactation period is important for both mother and baby,
a systematic review by McColl et al. (2013) on the nutritional status of women of
childbearing age with schizophrenia and related psychosis and bipolar disorders,
found no study on pregnant women with these disorders. This lack of evidence is
concerning given the importance of nutritional modification as a prevention strategy
for adverse obstetric and neonatal outcomes (Judd et al., 2014; McColl et al., 2013).
Despite limited studies into the nutritional health of pregnant women with SMI, we
speculate that they may also make poor food choices, particularly around high calorie
snacks and sweets, similar to findings in nonpregnant women with SMI (Goncalves et
al., 2015; Teasdale et al., 2019). This may be partly due to the compounding effects of
psychotropic medication and pregnancy changes on appetite control and excessive
food consumption and is supported by a recent metanalysis of dietary intake of people
with SMI (Treuer et al., 2009). However, little is known about what happens in
pregnancy, including food choices, medication use and its impact, and weight gain for
these at risk women.
This study aims to utilise a mixed methods approach, with an integrated analysis of
both quantitative and qualitative data, to:
1) report on nutritional factors such as obesity, weight gain and food choices in
pregnancy by women with SMI;
2) assess information received and knowledge about nutrition in pregnancy, and
what support was provided to maintain a healthy diet; and
3) investigate barriers and facilitators to healthy nutritional choices by pregnant
women with SMI.
Method
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A prospective mixed method study was undertaken with 38 pregnant women
attending the Childbirth and Mental Illness (CAMI) antenatal clinic, a
multidisciplinary state-wide clinic for women with SMI, at a tertiary maternity
hospital from May 2018 to June 2019. The CAMI clinic has been described in detail
elsewhere (Frayne et al., 2019). Due to the nature of the clinic with its emphasis on the
psychotic disorder SMI, we focussed our study in this population rather than those
with existing documented eating disorders such as Anorexia Nervosa, in whom the
challenge of eating restriction requires a different and specialised approach to
management. The hospital human research ethics committee approved the study
(RGS0000000532) and informed written consent was obtained from all participants.
Research design
Given the paucity of evidence on nutrition in pregnancy in women with SMI, a mixed
methods approach was selected. The approach was based on integrated mixed
methods by Woolley (2009), which includes the collection of evidence from both
quantitative and qualitative data, thus giving a complementary perspective that, when
integrated in analysis, conveys a more in-depth understanding of the nutritional issues
for these women.
Data collection
The study involved two components occurring longitudinally over the study period.
Integration of all study aims occurred across both components in the data collection,
analysis and reporting of results as described by Woolley (2009).
Component 1: (n = 38) Prospective pregnancy data collection and cross-sectional
survey
Women were recruited by midwives sequentially on referral for antenatal care. In total
52 women received care in the study period. Three women were deemed too unwell to
consent due to mental incapacity and requiring involuntary psychiatric inpatient
admission, three women were referred late in the third trimester of pregnancy, seven
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women declined, and one had her care transferred. This corresponds to an overall 84%
participation rate.
Women were given a patient ID number (P1 to P38) and prospective pregnancy data
was recorded on age, parity, smoking status, alcohol and substance use, BMI at time of
booking, gestational weight gain, psychotropic and other medication use, medical
conditions, antenatal complications, including GDM (defined as a positive 75g 2hour
glucose tolerance test (GTT) and dietician review. Psychometric measures in
pregnancy included The Edinburgh Postnatal Depression Scale (administered at
booking visit and 32 weeks’ gestation), and the Perinatal Anxiety Screening Scale
(Somerville et al., 2014). Additionally, psychosocial needs of women were assessed and
recorded by the clinician and social worker using a short version of the Camberwell
Assessment of Need for Mothers (Howard et al., 2007). All women were reviewed by a
perinatal psychiatrist and their psychiatric diagnoses were recorded. The study sample
consisted of women with a diagnosis of bipolar disorders (n =21), schizophrenia and
schizoaffective disorders (n = 16), and one woman with a severe nonpsychotic complex
post-traumatic stress disorder. There was no case of an Eating Disorder recorded as a
primary or secondary diagnosis.
A cross sectional 23 question paper-based survey was self-administered between
booking visit and 28 weeks’ gestation. Input into questionnaire development came
from health workers: dietitians, psychiatrists, midwives, general practitioners and
obstetricians working directly with pregnant women with SMI, and women as
consumers. The questionnaire collected demographic information on country of birth,
level of education attained, partner and whether the pregnancy was planned.
Additionally, it covered self-rated health and ranked priorities for mental health which
included medication issues, nutrition, relationship issues and accommodation
concerns. Furthermore, questions on information sources and knowledge, weight
satisfaction, food cravings, and the Eating Disorders Screening Tool for Primary Care
(ESP) were collected (Cotton et al., 2003). A purpose designed seven item food
frequency questionnaire (FFQ) was administered based on the Australian dietary
guidelines in pregnancy with respect to the recommended Five Food Groups and
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limiting of sweet and processed snacks (National Health and Medical Research
Council [NHMRC], 2013).
Component 2: (n = 12) Postnatal qualitative interview
Telephone interviews were undertaken postnatally. Interviewees were selected
sequentially from women recruited in Component 1 and interviews took place between
4-6 weeks postpartum. These interviews explored themes of nutrition and food
choices, information and supports, and what helped or hindered the making of
healthy food choices in pregnancy. Interviews were conducted by an independent
person not involved in the management of the women’s pregnancy care. Interview
recruitment was concluded when saturation was reached. In total, there were 12
recorded interviews which were transcribed and analysed by three authors [JF, YH and
TN] independently during the study period.
Analysis
Statistical analysis of quantitative data was undertaken in SPSS 24 (IBMCorp, 2016).
Descriptive statistics such as proportion, mean and standard deviation, X2 and t-tests
were utilised. A 95% confidence interval, p < 0.05 was regarded as significant.
Incomplete data was included for analysis. Qualitative data was transcribed and
imported into NVivo 12 software. Transcriptions were coded into initial themes using
thematic analysis and employing a theoretical approach (Braun & Clarke, 2006) which
captured common or patterned responses to the research questions.
To guide integrated analyses, as described by Woolley (2009) a table was produced
mapping out data collected from the prospective pregnancy data collection, data from
the cross-sectional survey and initial interview themes that related to each of the
research aims (Table 4-1). Following data mapping Table 4-1, further review and
integration occurred, with the focus on findings related to the barriers and facilitators
to healthy nutritional choices for pregnant women with SMI (Table 4-2). Quantitative
and qualitative results for the study have been reported together, rather than in
parallel, to continue this integrative approach.
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Results
Demographic, psychosocial and clinical profiles of the women are shown in Table 4-3.
The mean age of participants was 31.3 years (SD 5.1, range 20 - 43).
Barriers to healthy nutritional choices
Four main barriers to healthy nutritional choices emerged from this study:
ambivalence or a discrepancy between knowledge and action, food cravings, mental
health and physical health.
Discrepancy between knowledge and action
Pregnancy is a seen as a motivator for healthy food choices for many women, with 30
(83%) indicating that they had changed their food choices since becoming pregnant. “I
like to make informed decisions, and I am a caring mother, so I want to do what is best
for my children (P17).” Over half, 20 (56%) women felt concerned about their food
choices and all of those had made changes since becoming pregnant. This intention
was the same for women who were having their first baby and those who had
previously given birth.
Many women felt that they already had a good knowledge of food choices in
pregnancy and 22 women (63%) did not want or were unsure of whether they wanted
any further information. “…I already had the information from the second pregnancy, so
I didn’t feel like I needed to discuss it again (P12)” and “I am fairly healthy going, so it
wasn’t like I needed any education on my diet or anything like that (P2).” Food
Frequency Questionnaire (FFQ) responses (n = 37) showing the percentage of those
reaching or above the recommended daily level are presented for the Five Food
Groups including processed and sweet snacks in Table 4-4. Despite women’s perceived
knowledge overall, 32% of the women did not meet any of the Five Food Group
serving recommendations for pregnancy, 46% met one and 22% met two.
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Table 4-1 Data map of quantitative and qualitative data under research aims
Aims
Nutritional factors
and food choices

Information received,
knowledge and support

Barriers and
facilitators to healthy
nutritional
choices

Prospective
pregnancy data
collection

Psychotropic
medications

Dietitian review during
pregnancy

Parity

GTT and pre-existing
risk factors for GDM

Partner

Alcohol, nicotine and
illicit substance use

BMI at time of booking

Planned pregnancy

BMI at time of booking

Mental illness
diagnosis–psychiatric
hospital admission,
EPDS score, PASS score

Gestational weight gain
Breastfeeding

Physical illness antenatal and medical
complications during
pregnancy

Cross-sectional
Survey data

Priority ranking score:
mental health,
medication issues,
nutrition, relationship
issues and
accommodation
concerns
7 question FFQ – Five
food groups, sweat and
processed snacks
Change and concern in
food choices since
pregnancy

Information sources and
knowledge on vitamin
supplementation
More information on
food choices during
pregnancy
Interest in dietitian
review
Weight information and
knowledge

Knowledge or lack of
information on weight
gain, food choices

Weight gain

Communication issues –
written, face to face,
language and culture

GDM diagnosis,
treatment and
management issues

Eating disorder screen
(ESP):
1. Does your current
weight in pregnancy
affect how you feel
about yourself?

4. Current or past
eating disorder?

Pre-knowledge of
nutrition and food
requirements
Access to dietitian

Camberwell assessment
-Physical, psychosocial
needs assessment

3. Secret eating?

Breastfeeding

Initial thematic
analysis

Cravings

2. Satisfied by eating
patterns?

Type of cravings

Qualitative
interviews

Self-rated health

Antenatal care support

Cravings
Mental health
Physical health
Priority ranking score
Concern around weight
gain
Supportive structures

# BMI – body mass index, EPDS – Edinburgh Postnatal Depression Scale, FFQ – food frequency questionnaire, GTT - glucose
tolerance test, GDM – gestational diabetes mellitus, PASS – perinatal anxiety screening scale
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Table 4-2 Data Integration into barriers and facilitators to healthy nutritional choices
Barriers

Facilitators

Discrepancy between knowledge and
action

Access to Dietitian

1. Food Choices:
•
•
•
•

Priority and concern
Pre-knowledge and information
Parity
FFQ

2. Weight gain:
•
•
•
•

Weight knowledge and information
Importance
BMI and GWG
FFQ

• Interest in Dietitian review
• Pre-existing risk factors for GDM
• GDM diagnosis, treatment and management
issues
• Access to Dietitian
• Communication issues – written, face to
face

Food cravings
•
•
•
•
•

Cravings
Information knowledge
FFQ
Psychotropic medication
Mental stability

Information delivery and support
• More information needed
• Knowledge or lack of information
• Communication issues – written, face to
face, language and culture
• Supportive structures
• Partner
Comprehensive care

Mental health
• Priority
• Camberwell assessment
• Satisfaction with weight before
pregnancy (q12)
• Eating disorder screening questions:

• Antenatal care
• Supportive structures
• Camberwell assessment

1.Does your current weight in
pregnancy affect how you feel about
yourself (q13)
2.Satisfied by eating patterns (q17,18)
3.Secret eating (q19)
4.Current or past eating disorder (q20)
• BMI and GWG
Physical health
• Physical illness -antenatal and medical
complications during pregnancy
• Camberwell assessment
• Self-rated health
• GDM diagnosis, treatment and
management issues
# BMI – body mass index, FFQ – food frequency questionnaire, GTT - glucose tolerance test, GDM – gestational diabetes mellitus,
PASS – perinatal anxiety screening scale
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Table 4-3 Demographic, psychosocial and clinical profile [from Component 1: Prospective
pregnancy data collection]
Variable

Number
n= 38 (%)

Age (years)

18 to 24

5 (13.2%)

25-34

24 (63.2%)

≥35

9 (23.7%)

Australia

27 (71%)

other

11 (29%)

Country of birth

Highest level of education
Not completed year 12

7 (18.4%)

Completed year 12

5 (13.2%)

Technical/certificate course

13 (34.2%)

Tertiary

13 (34.2%)

Partner

34 (89.5%)

Domestic Violence

12 (32.4%)
Past

6 (15.8%)

Present

6 (15.8%)

Planned pregnancy
Parity

22 (57.9%)
Nulliparous

20 (52.6%)

Multiparous

18 47.4%)

Past

18 (47.4%)

Substance use

Present

2 (5.3%)

Audit C positive at booking

7 (18.4%)

Alcohol
Smoking
Body Mass Index

8 (21.1%)
Normal

11 (29.7%)

Overweight

13 (35.1%)

Obese

13 (35.1%)

Weight gain per week (kg) mean (SD)

0.55 (0.29)

Above IOM# recommendation for BMI

31 (81.6%)

Psychiatric Diagnosis
Bipolar disorders

21 (55.3%)

Bipolar Type 1

8 (21.1%)

Bipolar Type 2

13 (34.2%)

Schizophrenia/psychotic disorders

16 (42.1%)

Nonpsychotic disorder

1 (2.6%)

Psychotropic Medication

24 (89.5%)

Antidepressants

13 (38.2%)

Mood stabilisers

13 (38.2%)

Antipsychotics

28 (82.4%)
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Variable

Number
n= 38 (%)

Pre-existing Medical condition
0

18 (47.4%)

1

10 (26.3%)

≥2

10 (26.3%)

Antenatal complications
0

13 (34.2%)

1

12 (31.6%)

≥2

13 (34.2%)

Gestational diabetes mellitus

9 (23.7%)

Diet

5/9

Insulin

4/9

Institute of Medicine

#

Our study asked women to rank the importance of nutrition compared to their mental
health, medication issues, relationship issues and accommodation concerns. The
mode for nutritional priority was 3 out of a scale of 1 to 5 with the majority of women
ranking it with a score of 3 or below (76%). “I had so many other things - it wasn’t a
priority (P14).”

Table 4-4 Food frequency questionnaire
Item

CAMI women
n=37 (%)
Reached recommended
serves/day

NHMRC Australian
recommended serves/day
in pregnancy

or above
Vegetables

0 (0)

5

18 (48.6)

2

Grains

2 (5.4)

8.5

Lean protein

7 (18.9)

3.5

Calcium/dairy

14 (37.8)

2.5

Processed snacks

7 (18.9)

1 or less

Sweet snacks

19 (51.4)

1 or less

Fruit

Appropriate weight gain in pregnancy was also seen as important or very important
for over half of the women (19, 53%). However, many were not clear about standard
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weight gain goals based on BMI in pregnancy. Even though written information was
routinely given at the antenatal booking visit on this topic, 12 (33%) reported not
knowing, 14 (39%) were unsure and 10 (28%) felt confident they knew. Of those
women who recorded a value, two thirds reported it accurately. Despite the
importance of appropriate weight gain in pregnancy, 31 women (82%) had gestational
weight gain above the Institute of Medicine recommendations (2009).
Mean BMI at time of booking was compared for women meeting 0, 1 or 2 of the Five
Food Group recommendations. A higher mean BMI occurred in women meeting none
of the Five Food Group recommendations (30.91, SD 7.1) compared to those meeting
one (29.29, SD 7.3) and two (28.86, SD 3.7). Women who report consuming sweet or
processed snacks above the recommended levels had increased gestational weight gain
(0.58 kg/week, SD 0.3) compared to those who did not (0.49 kg/week, SD 0.27). An
important consideration is that many women did not acknowledge how weight and
nutrition related directly to their own health. “I didn’t feel like I had any problems
(P13)” and “I probably put on a little bit too much, but that was not overly... I put on
about 30kg, but I am a small person anyway. Weight management …wasn’t really an
issue (P9).”
Food Cravings
Many participants reported food cravings with 23 (65.7%) women identifying
increased cravings for sweet, high fat, dairy and carbohydrates. “For me it doesn’t
matter how many times I was shown what diet I was supposed to eat, I would still crave
and fall into eating what I wanted (P7).” Cravings were linked by some women to their
mental health: “mentally I found it hard to stick to a diet when you are pregnant and
craving and get so emotional (P7)”. The majority (90%) were taking psychotropic
medication to manage symptoms of their psychiatric illness in pregnancy and some
linked cravings to psychotropic medication use: “…the medication that I’m on – it is
supposed to slow down your metabolism a bit. It is supposed to make you a bit more
hungry, but it was pretty essential that I stay on that (P13)” and “…olanzapine made my
cravings worse (P18)”. The FFQ confirmed consumption was above recommended
levels for processed (18.9%) and sweet snacks (51.4%), and dairy consumption (37.8%).
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Mental health
Mental health was seen as a priority for women with SMI in pregnancy with the
majority ranking it a score of 1 and just over 70% scoring it a rank of 2 or above.
“Because I have a serious mental health condition, not just depression, it affects my life
quite significantly and it has to be well managed to live a normal life (P5).” Indeed, the
Camberwell Assessment of Need for Mothers indicated that 27 (71%) women
experienced features of psychosocial distress in pregnancy i.e. sleep issues, anxiety,
depression, psychotic symptoms or current abuse. Women also acknowledged that
their mental health affected their eating behaviour: “A lot of my mental health, when I
am stressed, I tend not to eat or I over eat a lot of junk so there were some times there
during pregnancy when I wasn’t eating very well because I was really stressed out with
my mental health not being great (P9).”
Body image can also be an issue for women, particularly in pregnancy. “I think the
pregnancy itself brought up issues…(P8)” Among the participants, 18 (52%) women had
been dissatisfied with their weight, or felt ambivalent about it, before pregnancy and
16 (46%) were dissatisfied with their eating patterns since becoming pregnant. Weight
affected the way 16 (44%) women felt about themselves, 16 (47%) said they ate in
secret during their pregnancy, two (6%) women identified experiencing a current
eating disorder, with 8 (23%) experiencing a past history of eating disorders. It is
important to note here that as a screening tool, the ESP does not define “eating
disorder” and also referred to the patient having “suffered” from eating disorders as
opposed to having been diagnosed or managed for eating disorders. There were 18
(50%) women with an ESP score of ≥2 and 19% with a score of ≥3. When compared
with women whose score was <2, there was no difference in BMI at time of booking
(29.1 compared to 30.4) but there was a significant difference in gestational weight
gain: those with ESP≥2 gained 0.64kg per week compared to those with ESP <2 who
gained 0.42kg/week, (p=0.02).
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Physical health
At their first antenatal visit, 20 (53%) women reported pre-existing medical
conditions. They also experienced high rates of antenatal complications, such as GDM,
antepartum haemorrhage, threatened preterm labour, cholestasis or preeclampsia
with 25 (66%) having one or more during the pregnancy. The rate of GDM was high,
recorded for 24% of participants. Of these 9 women, 4 required insulin management
and 5 had poorly controlled blood glucose levels recorded in the pregnancy.
The Camberwell Assessment of Need for Mothers revealed significant physical distress
in pregnancy including pain issues, hyperemesis, poor physical health conditions that
were pregnancy-related and other poor physical health comorbid conditions: physical
distress was recorded for 14 (37%) women. Many women found managing the physical
health issues in pregnancy made healthy eating difficult. “I was quite healthy when I
went into being pregnant and then I got really ill with my kidney …my hydronephrosis, I
couldn’t do it - I could barely eat (P2).”
Women were asked: how would you rate your overall health question with responses
ranging from 1 excellent to 5 poor. The mean rating score increased as the number of
pre-existing medical conditions increased (2.3 for no conditions, 2.5 for one condition
and 2.8 for two or more conditions). Self-rated health was significantly associated with
physical distress in pregnancy (mean score 2.17 compared to 3.15 for those who did not
experience physical distress in pregnancy, p=0.002, CI 0.38 to 1.58) but not
psychological distress.
Facilitators to healthy nutritional choices
Despite the challenges faced in pregnancy in women with SMI, several facilitators
were identified to help women in the management of healthy nutritional choices.
Facilitators covered three themes: access to dietitian, information delivery and
support, and comprehensive care.
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Access to Dietitian
Only 13 (35%) women felt seeing a dietitian would be helpful to them. “My choice, it
was offered but I don’t need it, I can do it myself (P4).” Despite this view, women who
saw a dietitian found it useful. In total, 12 women (31%) saw a dietitian in their current
pregnancy, 9 of these for management of GDM. “I put on a lot of weight during the
pregnancy and requested to see one of the dietitians and she went through some
information with me that was really helpful (P12).” Women reported that even having
seen a dietitian in a previous pregnancy was useful. “I saw one [Dietitian] last
pregnancy, which was very helpful (P13).”
One woman, who declined initial dietitian review agreed when her cholesterol levels
were noted to be elevated and found benefit in receiving both written and face-to-face
information. “My cholesterol went through the roof (8.0) with all the fat and dairy I was
having …they did get me to see a dietitian because of this. She was really great- she gave
me printed take home information that I still have in a plastic folder …we sat down
together, she explained everything and gave me the handouts. They are at home and I
can go over it if I need to (P17).”
Not only did women who saw a dietitian find it beneficial, they also found that it made
them more accountable. “The dietitians were good at enforcing a bit of discipline, when
I wasn’t very good at being disciplined with the instructions that I was given (P6).”
However, women felt that having dietary guidance delivered earlier in the pregnancy
would have been more useful. “…because of my being overweight- a dietitian to give
advice on weight management and exercise would have been helpful (P5).” This is
particularly important considering that 15 (40%) of the women had risk factors for the
development of GDM, such as a previous history, obesity or polycystic ovarian
syndrome. “Maybe, people who are at risk of gestational diabetes, I had a family history
and even though I had a normal early test, I think getting the education on diet and
exercise earlier would help (P6).”
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Information delivery and support
Women felt receiving information was important and needed (14, 38%), although
reported that information specifically on nutritional and weight management was
lacking. “It was discussed but not in too much detail (P8).” How information was
delivered made a difference. Written information was routinely given to all women at
their booking visit with an information booklet “…It might have been in that thick big
book … (P14).” Despite this, many highlighted the importance of face to face
communication of information, even whilst still appreciating written information,
especially when it was targeting their concerns. “I think someone talking to you is
really important…they would highlight the really important bits that I needed to look at
(P2).” The opportunity to ask questions, get immediate feedback, and additionally
receive something in writing to reflect back on was felt to be important. “Leaflets were
given that I kept referring back to (P6).”
Having a supportive team of co-located health professionals, particularly with a focus
on mental health was seen as a crucial component in pregnancy care. “…seeing the
same doctor and midwife, and the support around the mental health aspect… (P13).” A
non-judgemental approach was considered fundamental in achieving weight
management goals. “…I put on 6 kg so that was just the baby pretty much. … [ the team]
didn’t put any pressure on me at all …because I am super hard on myself anyway, so I
thought if someone else is like going to be super pressuring me it would have made it a
lot harder (P14).” Part of this non-judgmental approach included a shared decision
making process “…talking things through and not just talking at you like ‘you have got
to do this, or you have got to do that’ but listening to where you are coming from and
supporting you, that’s really important (P9).”
The majority of women (89.5%) had a partner in the pregnancy. Family and friends
have a positive influence but were not always supportive around healthy nutritional
choices, “…when I had the bad influence by my husband…socialising was not helpful, I
felt pressured to eat the birthday cake and eat the food I was given (P6).” Additionally,
cultural “…because of my husband’s way of eating (he is from India) and mainly eating
vegetarian I know I have to be very careful…(P17)” and socioeconomic factors “I could
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not have cooked anything different for me…I don’t have enough money to buy anything
special for me (P12)” also influenced nutritional choices.
Comprehensive care
The convenience of a having a comprehensive multidisciplinary pregnancy clinic was
overwhelmingly important for women with SMI. “…a one stop shop, you can see
everyone you need to in the one appointment – convenient (P14).” This comprehensive
approach benefitted women who were struggling with the pregnancy, mental health
issues and reduced the need for organising additional appointments which can be
difficult. “I really struggled with implementing stuff myself… (P2).” In addition, the
Camberwell Assessment of Need for Mothers reported that 11 (28.9%) women had
issues with practical support e.g. accommodation, finances, childcare and transport,
that could potentially influence access to care.
Several women suggested potential within the antenatal care structure to incorporate
programs responding to exercise and nutrition, which make it easier for women to
access. “…especially exercise that you could do during pregnancy… workshops or talks
that you could voluntarily attend (P5).” Considering the numbers of women who
gained more than the recommended weight in pregnancy, some suggestions were put
forward for special programs that might be developed for the postpartum period
“...support on how to lose weight after birth (P5).”
Discussion
We found women with SMI in pregnancy struggle with issues of obesity, gestational
weight gain, food cravings, low satisfaction with weight and possible eating disordered
behaviours, gestational diabetes and glucose control. They have additional challenges
whilst pregnant, with management of their mental health being a number one
priority. Many women also have physical health concerns that directly impact on their
self-rated health and affect their nutritional choices.
Women with SMI in pregnancy have low fruit and vegetable intake as well as
consuming large quantities of processed and sweet snacks. National research on
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pregnant women in general support our findings that the majority of women perceive
their diets to be healthy even though many do not meet the Five Food Group
recommendations (Malek et al., 2016). Our pregnancy study found no woman with
SMI met the recommended vegetable intake requirements, and only 48% met the
recommended fruit intake requirements. We also noted that BMI was increased for
those women who did not meet any of the Five Food Groups, and that reduced fruit
and vegetable intake was associated with increased gestational weight gain. This is
important since low fruit and vegetable intake is linked to obesity (Ledoux et al., 2011)
and to an increased long term risk of non-communicable diseases (Bazzano, 2006).
People living with SMI in general are at risk of obesity, which can progress over time
(Strassnig et al., 2017) and contribute to metabolic and cardiovascular disease (Morgan
et al., 2017).
Food cravings were reported by 66% of women within our study, which is higher than
estimates of prevalence in pregnancy in the general population of approximately 40%
(Farland et al., 2015; Hill et al., 2016). Pregnancy cravings are known to be associated
with increased energy consumption and weight gain (Orloff et al., 2016). For pregnant
women with SMI, psychotropic medication use may further increase cravings, obesity
rates and weight gain, as initiation of second-generation antipsychotic medications is
associated with excessive energy consumption and contribute to rapid weight gain in
non-pregnant people with SMI (Teasdale et al., 2018). Furthermore, reports have
linked psychotropic medication use to increased appetite (Stahl et al., 2009; Zhang et
al., 2013).
People with SMI have heightened risk of comorbid psychiatric conditions (Buckley et
al., 2009), with eating disorders being one example that can potentially impact food
choices. Comorbidity between eating disorders and bipolar disorders have been
reported and are more likely to occur in younger women (McElroy et al., 2011).
Screening for eating disorders appears challenging, especially in pregnancy, as some
women may present with hyperemesis and poor maternal weight gain (Hawkins &
Gottlieb, 2013). Cotton et al. (2003) have examined the validity of two screening tools
in a general population, the SCOFF and the ESP, and found that they were
comparable. In our study, we used questions from the ESP and found 19% of women
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had a score consistent with a high likelihood of a current eating disorder. Additionally,
29% of women reported experiencing a current or past eating disorder. Despite all
studied women not being clinically diagnosed with an eating disorder, this proportion
who admitted to having or having had an eating disorder in the past on the ESP
represented a discrepancy worth further exploration. As previously alluded to, in the
ESP, “eating disorder” is not defined, suggesting the possibility of confusion between
what might be altered eating behaviours, which could potentially be prevalent, and
ICD 10 based clinical diagnoses. It could also indicate that for many women, eating
disorders are stigmatised and often difficult to elicit, or that clinicians may place
greater emphasis of diagnosis and management towards the primary disorder, such as
psychosis. The third possibility is that there is a group of pregnant women with
psychotic SMI who have comorbid latent eating disorders that become unmasked
during pregnancy, particularly with changes in appetite control and body image stress.
Irrespective, our findings suggest a need for further exploration (perhaps using
validated eating disorders diagnostic instruments) for those women screened by the
ESP having a score ≥2. Further research into screening and management of eating
disorders in general in pregnancy, especially in women with SMI are warranted.
Health literacy in people with long term health conditions and has been described as a
process which develops over time from social and health interactions (Edwards et al.,
2012). Building on health knowledge, developing self-management skills, adequate
communication with health professionals, informed choices and shared decision
making are all required to attain higher levels of health literacy (Edwards et al., 2012)
and are issues discussed by women within this study. Clearly, increasing health
literacy is an essential part of improving nutritional outcomes.
We found women who had access to dietetic advice regarded it as useful in obtaining
information and setting goals. Individually tailored interventions have been found to
reduce weight in SMI populations (Daumit et al., 2013) and dietician-led interventions
can reduce gestational weight gain in obese women (Robertson & Ladlow, 2018).
Specific programs designed for women with SMI, delivered early in the pregnancy and
taking into account cravings, psychotropic medication use, mental health including
disordered eating, poor physical health and social needs, may produce results by

67

increasing health literacy and reducing gestational weight gain. Nutritional programs
need to be supported within an organised structure, such as a comprehensive
antenatal care service to improve access for women with SMI. Additionally, these
programs could be extended into the postpartum period and delivered alongside other
postnatal services.
A strength of this study is its utilisation of a mixed methods methodology. This has
enabled an in-depth exploration of issues for pregnant women with low prevalence
SMI, often a difficult population to study. Although recruitment of women occurred in
a single centre, the clinic takes state-wide referrals and represents women from all
socioeconomic areas. The sample size limits the study’s capacity to undertake detailed
comparison between SMI diagnostic groups but the overall in-depth analysis provides
useful information for future intervention and research. Reduced fruit and vegetable
consumption in people living with psychosis is often accompanied by other risk
behaviours such as smoking, alcohol and substance use (Hahn et al., 2014). It is likely
that there exists a healthy selection bias in our sample, as the rates of smoking and
substance use are lower compared to previous studies undertaken in this clinic
(Frayne et al., 2019). Additionally, the use of a short 7 item FFQ, whilst having less
demands on the sample population, provides only limited information on dietary
intake in this population, and may result in either an over or under reporting bias.
Pregnancy is a time when women are motivated to change. However, for women with
severe mental illness, whilst nutrition and weight management may take secondary
roles compared to the need to address mental health concerns. Incorporation of a
nutritional and weight management plan, with psychological input into a routine care
structure may assist in optimising both their mental and physical health in pregnancy.
This study gives us a greater understanding of the complexity of issues in pregnancy
for women with SMI and our findings have the potential to better shape the
development of interventions to improve these women’s nutritional choices as well as
outcomes for their babies.
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Reproductive planning, vitamin knowledge and use, and lifestyle
risks of women attending pregnancy care with a severe mental
illness
The following is an accepted version of the article: Frayne, J., Hauck, Y., Nguyen, T.,
Liira, H., & Morgan, V. A. (2020). Reproductive planning, vitamin knowledge and use,
and lifestyle risks of women attending pregnancy care with a severe mental illness,
Scandinavian Journal of Primary Health Care, 39(1):60-66 which has been published in
its final form at https://doi.org/10.1080/02813432.2021.1882081

Abstract
Objective: Women with severe mental illnesses are a vulnerable population and little
is known about their reproductive planning needs. The aim of our study was to
describe rates of unintended pregnancies, postpartum contraception, identify use and
knowledge of prenatal/pregnancy vitamins and identify modifiable lifestyle risks.
Design: Mixed methods study incorporating a cross-sectional survey and prospective
pregnancy data collection
Setting: A multidisciplinary antenatal clinic in Australia
Method: 38 pregnant women with severe mental illnesses: schizophrenia,
schizoaffective, bipolar and severe post-traumatic stress disorder
Main outcome measures: Unintended pregnancy rates, immediate postpartum
contraception, use of prenatal and pregnancy vitamins and knowledge sources,
obesity, and use and cessation rates for smoking, and substances, and comorbid
medical conditions
Results: Overall 42% of women had unintended pregnancy, with those with
schizophrenia at most risk (56%). A long acting reversible contraception was inserted
in 5 women (13%), with 45% having no immediate contraception prescribed prior to
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postnatal discharge. Women’s main source of vitamin supplementation for pregnancy
was from general practitioners. Prenatal folic acid use occurred in 37%, with rates
differing for those with a diagnosis of bipolar disorder (52%) and schizophrenia (25%).
Vitamin deficiencies occurred in pregnancy, with iron deficiency (ferritin <30 ng/mL)
(n = 27, 73%) the most frequent. Overall 21% of women smoked cigarettes and 35%
were obese.
Discussion: Addressing gaps in uptake of effective contraception, proactive
reproductive planning and lifestyle management may improve outcomes for women
with mental illnesses and their babies.
Key words: unintended pregnancy, mental illness, prenatal vitamins, bipolar,
schizophrenia, prevention

Key Points
Women with severe mental illnesses have complex health needs that require
targeted reproductive counselling. This study adds to what is known by highlighting
that:
•

Women with schizophrenia appear more likely to have unintended
pregnancy.

•

Prenatal counselling for women with severe mental disorders should include
recognition and optimisation of management for the high rates of preexisting medical comorbidities, obesity and elevated nicotine and substance
use.

•

Many women with severe mental illness need increased doses (5 mg) of
prenatal folic acid due to psychotropic medication risk and obesity, as well as
treatment for high rates of iron and vitamin D deficiency in pregnancy.
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Article
Introduction
Health prior to pregnancy is recognised for its importance on pregnancy outcomes
and the risk of development of non-communicable diseases in future generations
(Fleming et al., 2018). Women with a severe or serious mental illnesses (SMI), often
defined as “…a mental, behavioural, or emotional disorder resulting in serious
functional impairment, which substantially interferes with or limits one or more major
life activities” (National Institute of Mental Health, n.d.) and most commonly in
perinatal mental health referring to those with bipolar, schizophrenia and postpartum
psychosis are significantly at risk.
General Practitioners (GPs) are integral to patient management and are ideally placed
within the health care system to provide reproductive planning to those with existing
or new mental health diagnoses. Women of reproductive age with an established SMI
diagnosis appear to have satisfactory engagement with GPs in primary care (Hauck et
al., 2015). Additionally, new diagnoses can be made in the peripartum period with
research suggesting that women who develop postpartum psychosis visit the GP more
frequently than healthy controls (Munk-Olsen et al., 2015). Ideally reproductive
planning should be undertaken early, either prior to a pregnancy or in the postpartum
period for subsequent pregnancies. Not only are women with SMI at increased
psychiatric risk, requiring liaison with the treating psychiatric team, they have higher
rates of medical and lifestyle comorbidities than those without mental illnesses, and
their care is complicated by the use of psychotropic medications in pregnancy (Frayne
et al., 2019, Jones et al., 2014).
Current National Institute of Clinical Excellence (NICE) guidelines (2014) recommend
discussions with all women with mental illnesses around pregnancy planning and
contraception use, especially given the lack of safety data and emerging evidence on
benefits and risks of psychotropic medications use in pregnancy. Reproductive
planning is therefore a vital strategy for the management of all women of child bearing
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age with SMI (Jones et al., 2014) and incorporates a health promotion approach,
targeting modifiable lifestyle risks, managing chronic health concerns, as well as
recommending vitamin supplementation in the optimisation of pregnancy care.
Within the general population, rates of unintended pregnancy are reported to occur in
around 40% of instances (Rowe et al., 2016), with higher rates suggested for women
with chronic mental health diagnoses (Hauck et al., 2015, Marengo et al., 2015). It has
been reported that women with psychotic disorders are less likely to have discussions
around contraception use (Howard et al. 2005) even though they appear to be more
vulnerable due to high risk sexual practices, coerced sex and reduced use of
contraception (Hauck et al., 2015). Therefore, delivering timely contraception advice
to women with SMI who are of reproductive age (Frieder et al., 2008) is essential in
order to reduce the consequences from comorbid medical risks and unintended
pregnancy. These include abortion, psychiatric deterioration, medication-induced
teratogenicity, fetal exposure to nicotine, alcohol and substances, out of home child
placement and long-term health effects for mother and child.
Despite this goal of reducing unintended pregnancies and its consequences, we know
that many women with SMI fail to undertake prenatal counselling, even if they are
taking a potential teratogenic medication such as lithium (Frayne et al., 2018).
Women taking medications such as anticonvulsant mood stabilisers and those
associated with fetal cardiac defects require higher dose folic acid supplementation
(Edeh & Toone, 1985, Huhta & Linask, 2015). Women exposed to obesogenic
psychotropic medications may also require higher dose folic acid supplementation in
the peripartum period given the recommendation for its use in obesity (RANZCOG,
2015). Overall many women in general remain uninformed of the need for prenatal
care (Mazza & Chapman, 2010), therefore raising awareness of the importance of
prepregnancy planning, particularly for women with SMI, may improve outcomes.
In order to identify needs and potential gaps in care, this exploratory descriptive study
aims to describe the rate of unintended pregnancies, report on postpartum
contraception management at discharge, identify women’s use and knowledge of
prenatal/pregnancy vitamin supplementation, and identify modifiable lifestyle risks in
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pregnant women with severe mental illnesses attending for pregnancy care at a
maternity hospital
Material and methods
This is a descriptive study of a sample of 38 pregnant women with a diagnosed severe
mental illness referred for pregnancy care at a multidisciplinary antenatal clinic from
May 2018 to June 2019 in Australia. The data presented here were from findings of the
cross-sectional survey and prospective pregnancy data collection and was part of a
prospective mixed-methods study undertaken on care, nutrition and lifestyle risk
factors in women with SMI (Frayne et al., 2020) and approved by the Hospital Ethics
Research Committee (RGS0000000532). Informed written consent was obtained from
all participants.
In total 52 women received care through the study period, with exclusion of those with
reduced capacity to consent due to being involuntary patients under the Mental
Health Act and those with late referral for antenatal care in the third trimester of
pregnancy. Seven women declined, resulting in an overall 84% participation rate.
Women were recruited sequentially on referral and given a patient ID (P1 - 38).
Pregnancy data were recorded on age, parity, smoking status prior to pregnancy and at
booking visit, alcohol and substance use, body mass index (BMI) at time of booking,
psychiatric diagnosis, psychotropic medication use, comorbid medical conditions,
blood parameters of anaemia (Hb <110 g/L in pregnancy), iron deficiency (ferritin <30
ng/mL), active B12 and vitamin D; these were collected by the obstetric and
psychiatric medical team. Discharge information on contraception recommendations
were noted from the postnatal medical record summary.
Additionally, a paper-based survey was self-administered, either at the women’s first
or second antenatal visit (around 16 weeks gestation), and collected data on country of
birth, education, intended pregnancy or not, vitamin supplements use prenatally and
during pregnancy, and information on knowledge and sources of knowledge about
vitamin supplementation.
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Descriptive statistics (proportion, mean and standard deviation) were used to describe
the sample, with analysis of quantitative data undertaken in SPSS 24. Rates for
unintended pregnancy and prepregnancy folic acid use were reported for women with
a diagnosis of bipolar disorder and schizophrenia, with data from other psychiatric
diagnoses excluded. Statistical comparison was not made due to the underpowered
sample size.
Results
The study sample (n = 38) consisted of women with a primary diagnosis of bipolar
disorder (n = 21), schizophrenia and schizoaffective disorder (n = 16), and one woman
with a severe nonpsychotic complex post-traumatic stress disorder. Mean gestation at
first hospital antenatal booking visit was 16.6 weeks (SD 3.7). Demographic, medical
and lifestyle comorbidities are reported in Table 4-5.

Table 4-5 Demographics, medical and lifestyle comorbidities at first antenatal booking visit for
women with SMI
Variable

Number n = 38 (%)

Age mean (SD)

31 (5.1)

Australian born

27 (71%)

Highest level of education
Not completed year 12

7 (18.4%)

Completed year 12

5 (13.2%)

Technical/certificate course

13 (34.2%)

Tertiary

13 (34.2%)

Unintended pregnancy

16 (42%)

Bipolar

7 (33%)

Schizophrenia

9 (56%)

Obesity (BMI >30)

13 (35.1%)
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Variable

Number n = 38 (%)

Cigarette smokers prenatally

12 (31.6%)

Continued smokers in pregnancy

8 (21.1%)

Quit smoking during pregnancy

4 (10.5%)

Past history of substance use

18 (47.4%)

Present use of substance

2 (5.3%)

Pre-existing medical conditions
Asthma

7 (18.4%)

Thyroid disorders

7 (18.4%)

Haematological conditions

5 (13.2%)

Neurological conditions

2 (5.3%)

Chronic pain disorders

2 (5.3%)

Previous gastric sleeve

2 (5.3%)

Chronic hepatitis

1 (2.6%)

Overall, unintended pregnancy occurred in 42% (n = 16) of women, with elevated rates
at 56% for women with a diagnosis of schizophrenia. Within this sample, 13% (n = 5)
women had a long acting reversible contraception (LARC) inserted prior to being
discharged post-delivery, while 45% (n = 17) were discharged with no contraception or
a documented plan, and left to discuss contraception with their GP at the 6-week
postnatal check.
The mean BMI at booking visit was 29.6 (SD 6.5), with obesity rates at 35% (n = 13).
Rates of cigarette smoking in pregnancy were 21% (n = 8). Of the women who
continued to smoke during pregnancy, 62.5% had reduced their daily cigarette intake
by their first antenatal booking visit. Similarly, a past history of substance use prior to
pregnancy was reported in almost half, but this was reduced markedly with only two
women continuing to use cannabis in pregnancy.
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Table 4-6 outlines the prescribed medication profile within the sample. The majority
(n = 33, 87%) were prescribed and taking a psychotropic medication at their first
hospital antenatal booking visit. Two or more psychotropic medications were
prescribed for the management of some of the participants’ mental health (n = 15,
39%).
Table 4-6 Psychotropic medication use at first antenatal booking visit
Psychotropic medication

Number n = 38(%)

Mood stabilisers

15 (39.5%)

Lithium

8 (21%)

Lamotrigine

7 (18.4%)

Antipsychotic agent

29 (76.3%)

Quetiapine

12 (31.6%)

Olanzapine

7 (18.4%)

Aripiprazole

7 (18.4%

Clozapine

1 (2.6%)

Paliperidone

1 (2.6%)

Amisulpride

1 (2.6%)

Antidepressants

14 (36.8%)

Escitalopram

4 (10.5%)

Fluoxetine

3 (7.9%)

Sertraline

3 (7.9%)

Desvenlafaxine

2 (5.3%)

Duloxetine

1 (2.6%)

Mirtazapine

1 (2.6%)

Table 4-7 shows the use of prenatal and pregnancy vitamin supplementation and
knowledge source. Overall 37% (n = 14) of women reported taking folic acid
supplementation prior to pregnancy. In general, women’s responses in the survey
seemed knowledgeable about the use of folic acid “beneficial for the baby’s
development (P3)” “…prevention of neural tube defects (P21)” and “…reduces the risk
of miscarriage (P33).” Two women with previous gastric sleeve surgery recognised the
need for higher dose folic acid in pregnancy (P31 and P35), as did several of the women
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prescribed lamotrigine. However, only 38% (n = 5) prescribed a mood stabiliser
medication used a higher dose folic acid formulation. Women with bipolar disorder
were more likely to use pre-pregnancy folic acid than those with schizophrenia (52%
compared to 25%, respectively).
Many women required extra supplementation during their pregnancy due to
identified vitamin deficiencies. Rates of micronutrient deficiencies documented
include iron deficiency (ferritin <30ng/mL) (n = 27, 73%), low vitamin D <50 nmol/L
(n = 13, 34%), and low active B12 levels (<35nmol/L) (n = 2, 5%).

Table 4-7 Prenatal and pregnancy vitamin supplementation use
Number n = 38 (%)
Information on vitamin supplementation use
31 (81.6%)

Given information on vitamin supplementation
Source of information:
General practitioners

28 (90.3%)

Midwives

8 (25.8%)

Friends, family or their own research

8 (25.8%)

Mental health practitioners

6 (19.4%)

Vitamin supplementation use prepregnancy (in rank
order)
Folic acid (including in pregnancy multivitamin)
Additional Vitamin D

14 (37%)
8 (23.5%)

Iron supplement

5 (13.2%)

Fish oil

4 (10.5%)

Calcium

1 (2.6%)

Vitamin supplementation use in pregnancy (in rank
order)
Folic acid (including in pregnancy multivitamin)
Iron

30 (80%)
19 (50%)

Additional Vitamin D

15 (39.5%)

Fish oil

4 (10.5%)

Calcium

2 (5.3%)
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Discussion
Statement of principal findings
Overall, 42% of women with SMI in this descriptive study had unintended
pregnancies, with a greater proportion of women with a diagnosis of schizophrenia
having an unintended pregnancy and a lower proportion using prenatal folic acid
compared to women with other SMI. Despite these rates of unintended pregnancy and
a heightened psychiatric risk profile, almost one half of women were discharged from
hospital postnatally with no planned contraception, even though postnatal
contraception is routinely discussed prior to discharge at the study hospital.
The overwhelming majority of women reported receiving their knowledge of the
importance of prenatal/ early pregnancy vitamin use from their GPs, but only 37% had
used folic acid prior to pregnancy. Over a third of women prescribed mood stabiliser
medication were on an appropriately higher dose of folic acid. Women in the study
had high rates of coexisting medical comorbidities, and lifestyle comorbidities such as
obesity and smoking. Vitamin deficiencies occurred frequently in this group of women
in pregnancy, with iron deficiency and vitamin D being the most commonly reported.
Strengths and weaknesses of the study
Given the low prevalence of severe mental illnesses such as bipolar and schizophrenic
disorders in the community, and the barriers to recruiting these patients for mental
health research (Woodall et al., 2010), a strength of this study is the high participation
rate of 84% achieved. Regardless, the sample size was underpowered for detailed
statistical comparison. The study was undertaken in a single maternity hospital which
may limit the generalisability of findings, however this is offset by the clinic being a
state-wide service for the pregnancy care of women with severe mental illnesses.
A further limitation with the study was that women who were under the Mental
Health Act and lacking capacity to consent, were excluded from the research. A
consequence of this sample bias might be that unintended pregnancy rates are
underestimated and use of prenatal folic acid less than reported. In women with
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mental illnesses unhealthy lifestyle risk factors, such as increasing alcohol and illicit
substance use, are associated with increased sexual activity and less contraception use
(Hauck et al. 2015).
Findings in relation to other studies
Overall, we report unintended pregnancy rates in women with a severe mental illness
diagnosis comparable with general population rates (Rowe et al., 2016), but women
with schizophrenia appear more likely to indicate an unintended pregnancy than
those with bipolar disorder. The need for effective contraception for women with
mental illnesses, particularly those with schizophrenia, is important given their
vulnerabilities, and ideally this should occur early to avoid an unplanned pregnancy.
There have been calls for community mental health care providers, psychiatrists and
GPs to counsel women with regard to contraceptive choices alongside their mental
health management (Seeman, 2012). As seen in this study the majority of women with
SMI use psychotropic medication: a time for opportunistic discussion on reproductive
planning could occur at the time of routine prescribing.
Another option for increasing use of more effective contraception, particularly in
vulnerable groups, is its delivery in the immediate postpartum period (Mann et al.,
2019). However, within our sample, only 13% of women had a long acting reversible
contraceptives (LARC) inserted prior to discharge postnatally, with almost a half of
women left to discuss contraception with their GP at the 6-week postnatal check.
Often this is too late, with barriers existing to care, including the need for follow up
appointments for insertion of a LARC, lack of training and service access difficulties
(Mazza et al., 2017). These, in combination with a heightened risk of mental illness
relapse in the immediate postpartum period (Viguera et al., 2011), have the potential to
increase the risk of unintended pregnancy further. Addressing these issues in a
primary care setting remains challenging although improvements in education and
training and advocating on behalf of women with SMI to hospital systems to provide
early and reliable contraception may be beneficial.
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Unintended pregnancy, age, socioeconomic status, ethnicity, limited health literacy
and poor adherence may limit use of supplement micronutrients in the preconception
period (Stockley & Lund, 2008; Watson et al., 2006). Overall 37% of women with SMI
in our study reported taking folic acid in the preconception period. We found that
only one in three women prescribed a mood stabiliser used elevated doses of folic acid
in the preconception period and only one in four with schizophrenia used any folic
acid prepregnancy. In the general population, it is estimated that less than half of
pregnant women take folic acid supplementation prenatally (Watson et al., 2006), but
given the significant risk posed with medication use in women with SMI, a goal should
be to improve prenatal use rates and prescribe an appropriate 5 mg dose for those with
increased need (Edeh & Toone, 1985, Huhta & Linask, 2015, RANZCOG, 2015).
Another important consideration is that perinatal nutritional deficiencies such as iron,
folic acid and vitamin D may have significant implications for neurodevelopment, with
research implying a greater risk for the development of schizophrenia in the offspring
(McGrath et al., 2011). Even though our reported rate of vitamin D deficiency is
comparable to estimated national prevalence rates (Davies-Tuck et al., 2015), and the
prevalence of iron deficiency is high in pregnancy with uncertainty surrounding
population estimates, this is concerning given that these nutrients are important for
fetal development. Additionally, low iron stores and vitamin D deficiency have been
linked to maternal mental health issues, particularly depression (Vafa et al., 2019;
Wassef et al., 2019). Screening and replacement therapy either prior to pregnancy or in
the early pregnancy period could potentially improve outcomes for women with
mental illnesses and their babies.
Our study findings support the existing literature that shows women with a
psychiatric diagnosis have increased coexistent medical and lifestyle comorbidities
including obesity (Frayne et al., 2019, Jones et al. 2014) which have capacity to be
managed prior to pregnancy in the GP setting. Already, raised awareness between
people with SMI and metabolic risk has led to improvements in preventative screening
(Ritchie & Muldoon, 2017) within this population, and this awareness should be
extended to include a range of physical health issues including those that are
pregnancy related. Management of obesity with a 10% reduction in preconception BMI
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can reduce the adverse risks of preeclampsia, preterm birth and gestational diabetes
mellitus (GDM) (Schummers et al., 2015), all of which women with SMI are
particularly at risk (Frayne et al., 2019). Seeking dietary advice early is recommended
for excess weight management in women with SMI as they tend to make poorer food
choices and consume high amounts of both sweet and processed snacks (Frayne et al.
2020).
Women with SMI in this study were twice more likely to smoke cigarettes than the
10% of women in the general population who report smoking in pregnancy
(Hutchinson & Peirce, 2015). Despite population studies suggesting that many women
stop smoking in early pregnancy (Erlingsdottir et al., 2014), women with mental
illnesses may struggle. However, it is encouraging to see in our findings that they
appear motivated to reduce and/or stop when pregnant. Qualitative research suggests
that people with SMI believe that smoking helps them to cope with their mental
illness (Nawaz et al., 2012) but despite these beliefs smoking cessation has not been
shown to cause any deterioration in mental health and has significant benefits.
Smoking cessation should be encouraged by GPs with similar strategies used to those
employed in people without mental illnesses (Mendelsohn et al., 2015).
Meaning of the study
The majority of women with severe mental illnesses visit general practitioners and rely
on them as a valuable source of information. GPs have many opportunities to improve
the reproductive and prenatal planning in this group, whilst recognising their complex
health needs. The findings and principles of care discussed here are also fundamental
to managing pregnant women with common mental disorders such as depression and
anxiety. Addressing the gaps in use of effective contraception and proactive
reproductive planning discussions could reduce the risk of unintended pregnancy and
its consequences. Weight reduction, as well as optimising medical and lifestyle
comorbidities, advising on prepregnancy folic acid, including higher dose
recommendations for those that require it, and providing early vitamin
supplementation in those with recognised deficiencies, as well as liaising early with
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specialist psychiatric services may ultimately improve outcomes for these women and
their babies.

Chapter summary
The Developmental Origins of Health and Disease paradigm proposes that the
prevention of non-communicable disease in both mothers and babies lies in
addressing facets of over (excessive) and undernutrition (reduced amount and low
nutrient quality) (Fleming et al., 2018). These two publications describe the challenges
that women and health professional’s face in trying to improve obstetric and neonatal
outcomes for women with severe mental illnesses, particularly in relation to the area
of nutrition, lifestyle and metabolic risk. As shown in this chapter, often these women
are already obese at the start of their pregnancies, have increased gestational weight
gain above what is recommended and consume low rates of appropriate nutritional
dietary recommended food. In addition, they are at risk of nutritional deficiencies that
can have potential impact on maternal and fetal outcomes.
For interventions such as weight management and adequate nutrition to be successful,
it is important to examine evidence-based practice that works in pregnancy, such as
diet and exercise (Muktabhant et al., 2015), but supplementary to this is understanding
the specific needs of the community in question. With no previous studies on barriers
and facilitators to nutrition and food choices in pregnant women with severe mental
illness, the first publication in this chapter adds valuable insights that may enable
interventions to be developed focusing on this group’s particular needs.
Relatively simple but effective measures such as reproductive planning, vitamin
supplementations and general lifestyle risk reduction advice delivered at a primary
care level can also achieve beneficial results. Raising awareness of these issues with
health professionals, through education and training is essential, but developing a
systems thinking approach with collaboration across disciplines has the potential to
create the greatest impact in women with SMI (Swanson et al., 2012).
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In the preamble for this chapter and the presented publications, we briefly discuss the
various factors that could impact obesity and metabolic risk in this population of
women and the role of psychotropic medication use compounding this effect. The
next chapter will further this discussion and consider the importance of psychotropic
medication and its impact on the neonate.
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Chapter 5 Medication exposure in pregnancy and neonatal
outcomes
Preamble to Chapter 5
This chapter focuses on the risk to the neonate associated with maternal medication
exposure and how that might impact the type of antenatal care required and where it
is delivered for women with SMI. It considers factors that are associated with special
care nursery (SCN) admission of neonates of women with SMI, in particular whether
the risk of admission is related to the category of psychotropic medication use in the
third trimester of pregnancy. Two peer reviewed publications are presented.
The advent of prolactin-sparing second generation (atypical) antipsychotics has
contributed to the increase in fertility of women with chronic psychotic disorders
(Galbally et al., 2014), and has allowed women and their families to plan for
motherhood and parenting. Antipsychotic medications appear to be a necessary
treatment for many patients with chronic psychotic disorders during pregnancy and
into the postpartum period (Jones et al., 2014), although they are also increasingly
being prescribed in a range of disorders including depression, anxiety and personality
disorders (Kulkarni et al., 2014). Selective serotonin reuptake inhibitor use (SSRIs) and
selective serotonin noradrenaline reuptake inhibitors (SNRIs) are more widely used,
with rates of SSRI prescription in pregnancy reported at around 6% in the United
States (Andrade et al., 2008).
Unfortunately, the available safety information on the use of psychotropic medication
during pregnancy remains limited. When considering the use of medications in
pregnancy, both antipsychotics and antidepressants, many women and their health
care professionals struggle with this uncertainty (Jones & McDonald, 2014). The
individual risks and benefits of taking a medication need to be weighed, taking into
account a woman’s current mental health and her risk of psychiatric relapse.
Undertaking a shared decision-making process (Elwyn et al., 2012; Nieuwenhuijze et
al., 2014), and ideally start medication counselling in the preconception period to
optimise formulations and dosages should occur (Nguyen et al., 2015).
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A detailed discussion on the scope of risks associated with psychotropic medication
use in pregnancy is too large to be carried out in this chapter preamble, and
systematic reviews of the classes of medication often prescribed in women with severe
mental illnesses have been undertaken elsewhere (Galbally, Roberts, et al., 2010;
Galbally et al., 2014; Udechuku et al., 2010). Additionally, during my candidature, I
have co-authored articles using the CAMI dataset that have contributed to an increase
in evidence in the research literature around psychotropic medication use and risk in
pregnancy. Although not part of this PhD, this work overlaps with the contents of this
thesis, proceeding alongside, and is summarised in the paragraph below.
The articles on medication use in pregnancy include a case series on the use of
clozapine in nine pregnancies. It discusses heightened obstetric risk with obesity and
gestational diabetes, and poor neonatal adjustment with an increased likelihood for
neonatal resuscitation (Nguyen et al., 2020). Further, a multicentre study, utilising the
CAMI data in conjunction with data from the Mercy Hospital in Melbourne, has added
three articles to the literature around medication risk. These include a case series
reporting outcomes from 26 pregnancies associated with Aripiprazole use (Galbally et
al., 2018), gestational diabetes risk associated with antipsychotic medications (Galbally
et al., 2020) and the polypharmacy prescribing practices for pregnant women with
severe mental illnesses (Galbally et al., 2019). This latter study highlights the wide use
of polypharmacy in this population and asks for more research that considers the
complexity of this, and how it directly impacts clinical care (Galbally et al., 2019).
Abstracts for these four publications are included in Appendix E: Related co-authored
publications.
Among what we currently know about neonatal risk for women with SMI is that they
have elevated rates of fetal distress and low Apgar scores (Jablensky et al., 2005;
Nguyen et al., 2012). It remains unclear at this stage what factors are involved, or
whether there is a synergistic effect of a number of variables, including maternal
morbidity, delivery complications and medication exposure. What limited research
there is has found that babies delivered to women taking antipsychotic medication in
pregnancy appear to have increased rates of special care nursery (SCN) admissions,
(Kulkarni et al., 2014; Sadowski et al., 2013) although there are potential confounders
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such as smoking, substance use, obesity and antenatal complications of preeclampsia
and gestational diabetes that increase this risk and which have not been accounted for
in these analyses. Up to 37% of babies followed up in the National Register of
Antipsychotic Medications in Pregnancy (Kulkarni et al., 2014) had some degree of
respiratory distress at birth and 15% had neonatal drug withdrawal symptoms,
although this analysis was limited by a lack of matched controls.
Poor neonatal adaptation syndrome (PNAS) is associated with the use of
antidepressants, particularly SSRIs in pregnancy (Kieviet et al., 2013). It is
characterized as a confluence of symptoms in the neonate ranging from agitation and
irritability, jitteriness, respiratory distress, feeding difficulties and hypo- and
hypertonia. In most instances, symptoms are mild and transitory (Klinger & Merlob,
2008) but it is cause for distress and may add to a heightened sense of guilt in new
mothers. The literature on PNAS after exposure to antipsychotic medication is limited,
(Kieviet et al., 2013; Sadowski et al., 2013) but it seems advisable for women on these
medications to deliver in hospitals with ready access to neonatal/paediatric review.
The first publication in this chapter examines the association between special care
nursery admissions and two different broad classes of medication, antidepressants and
antipsychotics, both as monotherapy and in combination (polytherapy), including
confounding variables where possible. A unique aspect of this study is that it has a
control group of women with a SMI who were not exposed to any psychotropic
medication in the third trimester but elected instead for close psychiatric monitoring
during their antenatal care.
On analysis of the data for the first publication in this chapter, there was an
unexpected finding: this finding, of an effect of medication exposure on placental
weight and placental to birth weight ratios, resulted in a second published paper
exploring the theoretical reasons behind this possible finding. Given that the use of
psychotropic medications has been linked to fetal growth abnormalities (Huang et al.,
2014; McKenna et al., 2005; Newport et al., 2007) and placental to birth weight ratios
have been associated with both short- and long-term risk for the fetus (Macdonald et
al., 2014), it was important to explore this link further within a separate publication.
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Methodological considerations
The CAMI database, including medications used in pregnancy, was the data source for
the publications included in this chapter. Due to variability in treating psychiatrist
preferences, patient preferences and responsiveness to treatment, different types of
medications are prescribed, and polypharmacy is widely practiced (Galbally et al.,
2019). As this is a naturalistic population, it does not aim to influence or recruit
women to differing treatment arms. This makes the research difficult to interpret
especially when trying to tease out effects due to medication. Ideally a study should
examine monotherapy with a single agent, but the reality is that it is not often
possible, particularly when studying complex low prevalence disorders. Ongoing
collection of data and multicentre studies may address these concerns in the future.
For this chapter examining medication effects on the neonate, particularly in regard to
SCN rates, medication was broken down into four groups: no medication,
antidepressants, antipsychotics and those taking a combination of the two medication
groups. Although medication exposure is recorded in the database in all trimesters,
only third trimester exposure was included in analysis. Exposure to antipsychotic
(Kulkarni et al., 2014) and antidepressant medications (Malm et al., 2005) in the third
trimester has been shown to be associated with increasing rates of respiratory distress
and SCN admission in the neonate, while Kulkarni et al. (2014) show no association
linking the two outcomes with exposure before 12 weeks gestation.
Additionally, women were excluded if they were taking other combinations of
medications with the above psychotropic medication groups, particularly mood
stabilisers and anxiolytics. These can both cause significant respiratory distress in the
neonate (Kulkarni et al., 2014; Swortfiguer et al., 2005). Overall, it was felt establishing
a sample that was more homogenous for analysis would aid interpretation. Even with
the final sample size, the study was still underpowered, and limitations are discussed
further in the following peer reviewed published article.
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The effects of gestational use of antidepressants and antipsychotics
on neonatal outcomes for women with severe mental illness
The following is an accepted version of the article: Frayne, J., Nguyen, T., Bennett, K.,
Allen, S., Hauck, Y., & Liira, H. (2017). The effects of gestational use of antidepressants
and antipsychotics on neonatal outcomes for women with a severe mental illness.
Australian and New Zealand Journal of Obstetrics & Gynaecology, 57(5), 526-532, which
has been published in final form at https://doi.org/10.1111/ajo.12621

Abstract
Background: Psychotropic medication use occurs in 8% of pregnancies, with rates
increasing, and often multiple medications prescribed.
Aims: This study aims to determine if the use of psychotropic medication, in a cohort
of women with severe mental illness, increases rates of special care nursery admission
and report differences between antidepressant and antipsychotic medication use
either alone or in combination.
Methods: A retrospective database analysis from a cohort with severe mental illness
in pregnancy identified 268 pregnant women who were grouped according to
medication type. Demographic, obstetric and neonatal variables were analysed using
t-tests, Chi-squared, ANOVA and logistic regression analysis for special care nursery
admission.
Results: The medication groups consisted of women taking no psychotropic (n=67),
antipsychotic (n= 87), antidepressant (n=55) and a combination of
antidepressant/antipsychotic (n=59) medication. Rates of special care nursery
admission in women who took psychotropic medication (41.3%) were elevated
compared to those that did not (26.9%) (p=0.035) and were significantly raised when
compared to the general population (p<0.000). No significant difference occurred
between the medication groups. A significant aOR 2.79 (95% CI 1.286 - 6.049) was
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found for special care nursery and psychiatric admission during pregnancy but not for
psychotropic medication.
Conclusion: Rates of special care nursery admission are elevated in neonates of
women with severe mental illness taking psychotropic medication, but not different
for monotherapy or polytherapy when prescribing antidepressants or antipsychotic
medication. Additional vulnerability occurs in the neonates of women with a mental
illness and paediatric presence at delivery is recommended.

Article
Estimates of the prevalence of mental illness in pregnant women ranges from 14% to
30.5% (Sadowski et al., 2013) with between 4% to 7.6% (Andrade et al., 2016; Larsen et
al., 2015) of fetuses being exposed to a psychotropic medication. The prescribing of
these medications, which include selective serotonin reuptake inhibitors (SSRI’s),
serotonin and noradrenalin reuptake inhibitors (SNRI’s) and second generation
antipsychotics appears to be increasing in pregnancy (Epstein et al., 2013). Of concern
is the increased use of multiple psychotropic medications in pregnant women, with
limited studies available examining the effects of individual classes of psychotropic
medication, or comparing monotherapy with polytherapy (Sadowski et al., 2013).
While the documentation of poor neonatal adaptation syndrome (PNAS) appears
consistently associated with SSRI exposure in pregnancy (Chisolm & Payne, 2016),
emerging literature also attributes antipsychotic exposure with negative neonatal
outcomes including increased rates of special care admission (Kulkarni et al., 2014).
Special care nursery (SCN) admissions occur in approximately 15.4% of all deliveries in
Australia (Hilder L, 2014) and rates of SCN admission appear to be greater in women
with a severe mental illness (SMI) in general (Judd et al., 2014; Nguyen et al., 2012).
Potential risk factors shown to increase rates of SCN admission, such as obesity (Ng et
al., 2014), smoking (Wong & Bauman, 1997), alcohol (Burns et al., 2006), substance use
(Taylor et al., 2012), as well as the use of psychotropic medication (Kulkarni et al.,
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2014; Udechuku et al., 2010) are prevalent in the population of pregnant women with
SMI. Furthermore, increased antenatal medical complications are reported in women
with SMI such as hypertension, preeclampsia, gestational diabetes and preterm
delivery (Jablensky et al., 2005; Nguyen et al., 2012; Nilsson et al., 2002) and can
increase SCN admission (Alkiaat et al., 2013), yet it remains difficult to identify the
individual contributions of these factors.
The aims of this study were firstly to determine if the use of psychotropic medications
in a cohort of women with SMI is associated with increased rates of SCN admission,
and secondly, to examine the neonatal outcomes associated with antidepressant
medication alone, antipsychotic medication alone or a combination of antidepressant
and antipsychotic exposure in the last trimester of pregnancy. Psychotropic
medication exposure and rates of neonatal distress, such as Apgar scores, resuscitation
or respiratory distress will be explored.
Method
Data collected from a cohort group of women with SMI attending the only tertiary
maternity hospital in Perth, Western Australia were examined. The study was
approved by the hospital Human Research Ethics Committee. A total population of 321
singleton pregnancies in women with a diagnosed severe mental illness (SMI), who
attended the Childbirth and Mental Illness (CAMI) antenatal clinic and gave birth
between December 2007 and December 2013 were identified.
Severe mental illness (SMI) is defined in this population consistent with The
Australian College of Psychiatrists recommendations on the basis of the severity
(RANZCP, 2016). Psychiatric diagnoses included three broad groups; schizophrenia
and related disorders, bipolar disorders, and non-psychotic disorders with severe
functional impairment and loss of health associated with this condition (such as,
persistent depressive, anxiety and severe personality disorders). Diagnoses were made
by community mental health services, private psychiatrists or a perinatal psychiatrist
at the study hospital using ICD-10 criteria (WHO, 1992) and severity was judged by the
perinatal psychiatrist based on history and psychiatric assessment.
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Women were grouped according to medication prescribed in pregnancy and taken in
the third trimester, and were based on specific inquiries made by obstetric and
psychiatric medical staff. Four groups were identified among the women including
those taking: no medication in pregnancy; antipsychotic medication alone;
antidepressant medication alone; and women taking a combination of antipsychotic
and antidepressant medication. Women were excluded from analysis if they had a
twin pregnancy, late termination, fetal death in utero, or were prescribed psychotropic
medication from other categories i.e. benzodiazepines, mood stabilisers or multiple
combinations. The final sample for analysis consisted of 268 singleton pregnancies.
Other variables collected included psychiatric admission during pregnancy, maternal
body mass index (BMI) at the booking visit, pre-existing comorbid general medical
conditions and antenatal complications (including; pre-eclampsia/hypertension;
antepartum haemorrhage; threatened preterm labour; placenta praevia; gestational
diabetes; and urinary tract infection). Delivery variables included gestation at delivery,
type of delivery, suspected fetal distress and postpartum haemorrhage. Neonatal
outcomes included Apgar score at 1 and 5 minutes, birth weight, admission to special
care nursery (SCN) and resuscitation. SCN admissions were checked with the SCN
discharge summary and level of SCN, days of admission and reasons for admission
were recorded.
Medians and standard deviations were used to summarise continuous data (such as
age, gestation and birth weight). Frequency distributions were used to summarise
categorical data and X2 tests, and one-way ANOVA with Bonferroni corrected p values
used to compare medication groups. Odds ratio was determined for those babies that
required SCN or not, as appropriate and bivariate regression for control of
confounding factors. SPSS statistical software (version 22) was used for data analysis
(IBMCorp, 2013).

Results
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The final sample consisted of 268 singleton pregnancies divided into four medication
groups: those taking no psychotropic medication (n=67), those taking antipsychotic
medication (n=87), those taking antidepressant medication (n=55) and those taking a
combination of antidepressant and antipsychotic medication (n=59).
Women taking no psychotropic medication had either ceased their “usual” medication
prior to planned conception, or 32 (47.8%) had ceased early in the first trimester, often
as soon as they found out they were pregnant and prior to antenatal review.
Antipsychotic medication use included quetiapine, olanzapine, risperidone,
aripiprazole, asenapine, clozapine and typical depot antipsychotic medication.
Antidepressant medication use included SSRI medications such as citalopram,
escitalopram, fluoxetine, sertraline, paroxetine and other antidepressant medication
desvenlafaxine and mirtazapine. Of the combined medication group, only 8 (13.6%)
had low dose i.e. <100mg quetiapine prescribed. Quetiapine dose ranged from 25mg to
600mg, and olanzapine, clozapine, risperidone, aripiprazole and asenapine were all
used in combination with antidepressant medication.
The mean participant age at booking for the sample women was 28.6 years (range 17 to
44; SD 5.8) and mean BMI was 28.4 (range 15 to 50; SD 6.5). Demographic data is
displayed in Table 5-1 according to medication groups. Smoking and substance use
rates across the sample of 268 women with SMI was high at 46.4% and 30.5%. Women
prescribed an antipsychotic medication were more likely to smoke and more likely to
take alcohol or illicit substances during the pregnancy compared to the other groups.
Psychiatric diagnosis was differentially spread across the medication groups, but all
had representation of the three broad diagnostic categories, including the control “no
medication” group.

92

Table 5-1 Demographic variables according to medication group
Demographic
Variables

No
medication

Antipsychotic
medication

Antidepressant
medication

P
value

n=55 (%)

Antidepressant
&
antipsychotic
medication
n=59 (%)

n=67 (%)

n=87 (%)

Age mean (SD)

27.6 (6.0)

29.2 (5.7)

28.2 (5.4)

29.1 (5.9)

0.324

Nulliparous

31 (46.3%)

39 (44.8%)

21 (38.2%)

29 (49.2%)

0.686

BMI booking
mean (SD)

27.4 (6.9)

28.6 (6.3)

29.1 (6.2)

28.6 (6.5)

0.501

Smoker#

29 (44.6%)

54 (63.5%)

16 (30.2%)

22 (37.9%)

0.001*

Alcohol/

15 (24.6%)

38 (46.3%)

6 (11.8%)

17 (30.9%)

0.000*

22 (32.8%)

34 (39.1%)

11 (20%)

28 (47.5%)

12 (17.9%)

47 (54%)

4 (7.3%)

10 (16.9%)

33 (49.3%)

6 (6.9%)

40 (72.7%)

21 (35.6%)

Substance use##
Psychiatric
diagnosis
• Bipolar
disorders
• Schizophrenia
and related
disorders
• Other severe
non- psychotic
disorders

BMI- body mass index, *p<0.05 is significant, T- test, X2 and ANOVA, # N=261, # # N=249

Obstetric and neonatal variables according to medication groups are presented in
Table 5-2. The groups were very similar in regard to comorbidity and antenatal
complications. Women taking antidepressant medication alone were found to have a
significantly lower gestation at delivery (p=0.038).
Overall rates of SCN admission in women taking psychotropic medication were
significantly elevated also when compared to the general population in Western
Australia (37.7% cf 11.4%, p<0.000) (Hutchinson, 2015). There was no significant
difference between the antipsychotic, antidepressant or combined medication groups
in SCN admission rates.
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Table 5-2 Obstetric and neonatal variables according to medication group
Obstetric
&
Neonatal
variables

No
medication

Antipsychotic
medication

Antidepressant
medication

P
value

n=55(%)

Antidepressant
&
antipsychotic
medication
n=59 (%)

n=67 (%)

n=87(%)

21 (31.3%)
9 (13.4%)

35 (40.2%)
11 (12.6%)

21 (38.2%)
4 (7.3%)

25 (42.4%)
9 (15.3%)

0.644

Any Antenatal
complication

46 (68.7%)

57 (65.5%)

40 (72.7%)

46 (78.0%)

0.413

Hypertension
in pregnancy
/Preeclampsia
Gestational
diabetes

4 (6.0%)

6 (6.9%)

8 (14.5%)

11 (18.6%)

0.056

4 (6.1%)

13 (14.9%)

7 (12.7%)

9 (15.3%)

0.332

27 (40.3%)
15 (22.4%)
12 (17.9%)
13 (19.4%)

35 (40.7%)
13 (15.1%)
19 (22.1%)
19 (22.1%)

27 (49.1%)
10 (18.2%)
6 (10.9%)
12 (21.8%)

33 (55.9%)
10 (16.9%)
8 (13.6%)
8 (13.6%)

0.530

Suspected
fetal distress

17 (25.4%)

27 (31.0%)

14 (25.5%)

17 (28.8%)

0.844

Estimated
gestation at
delivery

38.5 (2.3)

38.5 (2.2)

37.6 (1.7)

38.3 (1.4)

0.038*

Premature
<37 weeks

8 (11.9%)

7 (8.0%)

12 (21.8%)

5 (8.5%)

0.071

Any
Resuscitation

25 (37.3%)

35 (40.2%)

32 (58.2%)

31 (52.5%)

0.057

Apgar score 810 at 1 min

53 (79.1%)

70 (80.5%)

34 (61.8%)

36 (61.0%)

0.011*

Apgar score 810 at 5 min

63 (94.0%)

82 (94.3%)

49 (89.1%)

50 (84.7%)

0.175

Mean baby
weight (SD)

3275 (713)

3303 (655)

3220 (525)

3354 (548)

0.705

Special care
nursery
admission

18 (26.9%)

37 (42.5%)

23 (41.8%)

23 (39.0%)

0.199

Comorbidity
-One
-Two or greater

Delivery
-Spontaneous
-Assisted
-Emergency CS
-Elective CS

*p<0.05 is significant, T-test, X2 and ANOVA

Table 5-3 shows all SCN admissions (n=101) categorized into highest level of SCN
admission, level 2 being special care nursery and level 3 defined as neonatal intensive
care unit and reasons for special care nursery admission, of which more than one
reason may be applicable.
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Table 5-3 Special care nursery admissions according to medication group (n=101)
No
medication

Antipsychotic
medication

Antidepressant
medication

n=18 (%)

n=37 (%)

n=23 (%)

Antipsychotic
&
antidepressant
medication
n=23 (%)

Level 2

13(72.2%)

23 (62.2%)

15 (65.2%)

16 (69.6%)

Level 3

5 (27.8%)

14 (37.8%)

8 (34.8%)

7 (30.4%)

Special care
nursery level

Reason for special care admission
Respiratory
distress

8 (44.4%)

18 (48.6%)

17 (73.9%)

15 (65.2%)

2 (11.1%)

1 (2.7%)

2 (8.7%)

5 (21.7%)

0

11 (29.7%)

8 (34.8%)

10 (43.5%)

Feeding issues

1 (5.6%)

9 (24.3%)

7 (30.4%)

2 (8.7%)

Prematurity

6 (33.3%)

6 (16.2%)

11 (47.8%)

4 (17.4%)

Hypoglycaemia

3 (16.7%)

1 (2.7%)

7 (30.4%)

4 (17.4%)

Intrauterine
growth
restriction

5 (27.8%)

9 (24.3%)

1 (4.3%)

3 (13%)

Cyanotic
episode
Neonatal
abstinence

Resuscitation rates in this cohort were elevated in all groups compared to the general
population (45.9% cf 21.1%, p<0.001) (21) and neonatal resuscitation was significantly
associated with SCN admission (61.6% cf 38.4%, p<0.000). In our sample of women
with SMI, Apgar scores at 1 minute were significantly reduced in the antidepressant
medication and the combined antidepressant/antipsychotic group.
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Respiratory distress as a reason for SCN admission was indicated in 8 of the 18 of
women (44.4%) who took no psychotropic medication in pregnancy compared to 50 of
the 83 of women (60.2%) who took a psychotropic medication (p=0.22). Babies were
admitted to the SCN often following apprehension orders and this occurred in 25 out
of 28 cases where it occurred in the sample. However, of these 25 neonates this was
not the sole reason for admission with 32.1% having an admission for respiratory
distress, 28.6% for neonatal abstinence syndrome, 10% for feeding issues and 10% for
prematurity.
Further odds ratio analysis was undertaken with term babies only (n=236) and the
outcomes were adjusted for smoking, substance use, obesity and antenatal
complications of preeclampsia and gestational diabetes. The results are outlined in
Table 5-4.

Table 5-4 Odds ratio for psychiatric variables in SCN admission in term infants only (n=236)
Special care nursery
admission
with psychiatric risk

OR
(95% CI)

Adjusted OR+
(95% CI)

Any Psychotropic drug

2.06 (1.0170 to 4.1711)*

1.82 (0.846- 3.90)

Antipsychotic alone

2.48 (1.1390 to 5.3909)*

1.42 (0.747- 2.712)

Antidepressant alone

1.51 (0.6044 to 3.8034)

0.89 (0.402-1.99)

Combination

1.96 (0.8373 to 4.5805)

1.25 (0.619- 2.538)

Psychiatric admission during
pregnancy

3.43 (1.7311 to 6.7805)*

2.79 (1.286 – 6.049)*

*Statistically significant. +Adjusted odds ratio: Control for smoking, substance use, obesity and preeclampsia/gestational diabetes
mellitus
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Discussion
Rates of neonatal SCN admission are elevated in the neonates of women with SMI
taking psychotropic medication in pregnancy compared to the general Australian
population. Also SCN rates were significantly increased with the use of psychotropic
medication in women with SMI, compared to women with SMI who were not
medicated. Statistical significance across the medication groups for SCN admission
rates however, was not found, with all groups reporting increased rates, suggesting
additional vulnerability in babies of women with a mental illness.
Neonatal complications arising from use of antidepressants and antipsychotic
medications with pregnant women have been reported in the literature. Lattimore
(2005) conducted a systematic review and meta-analysis to determine the risk
associated with the use of SSRIs and found that compared to normal controls, those
women taking SSRIs had three times the risk of neonatal SCN admission (Lattimore et
al., 2005). It has been suggested that exposure in the third trimester is associated with
most of this increased risk (Malm et al., 2005) and may be related to poor neonatal
adaptation (PNAS) at birth. Antipsychotic medication is also reported to be associated
with increased risk of SCN admission in the neonate, (Kulkarni et al., 2014; SutterDallay et al., 2015) although many of these studies fail to adjust for potential
confounders such as, the underlying mental illness, smoking, substance use, obesity
and antenatal complications of preeclampsia and gestational diabetes as well as
delivery complications.
Our study is novel in directly comparing monotherapy, with antidepressant
(SSRI/SNRI) medication and antipsychotic medication, and polytherapy combining
the two, with a control group of women with SMI taking no psychotropic medication
in the third trimester and controlling for confounding variables.
In term babies, psychotropic use in pregnancy was associated with a 2 fold increase in
the risk of SCN admission, however this became non-significant when adjusted for
smoking, substance use, obesity, and antenatal complications of preeclampsia and
gestational diabetes. It is possible therefore that psychotropic use may be a “marker”
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(Chisolm & Payne, 2016) of an underlying risk profile, that includes illness itself or
illness related adverse characteristics. Our study may be insufficiently powered, which
may also account for a lack of difference between the psychotropic groups. It is noted
that psychiatric admission during pregnancy remained a significant factor for SCN
admission for the neonates and further supports the “marker” theory. A potential
confounder for this finding is that a proportion of neonates were admitted to the SCN
after statutory action from child protective services and in these it was difficult to
discern which were admitted for medical and/or social reasons as they often had both.
The syndrome of PNAS appears to be well characterised as a risk of gestational
exposure to SSRIs, but it remains unclear whether there is a spectrum of effects
ranging from mild and transient symptoms, to lowered Apgar score to respiratory
distress, and persistent pulmonary hypertension of the neonate (PPHN) (Grigoriadis
et al., 2014). In our sample of women with SMI, Apgar scores at 1 minute were
significantly reduced in the antidepressant medication and the combined
antidepressant/antipsychotic group. Resuscitation was found to be a significant factor
for SCN admission in the neonates. Rates across the whole SMI cohort were elevated
compared to the WA population (Hutchinson, 2015) and increased over 50% in the
antidepressant and combined medication groups. Of the neonates admitted into the
SCN, the main reason for admission was respiratory distress occurring from 44.4 to
73.9% of cases.
The risk of respiratory distress, as determined by reduced Apgar scores at 1 minute and
need for resuscitation at birth appears to be increased in women with SMI and this is
only partially explained by the use of psychotropic medication. Other risk factors
appear to be present as indicated by the increased rates in women with SMI who do
not take any psychotropic medication in the third trimester.
Another limitation in this study is that the medications were grouped in categories,
rather than individual drugs and dosages, but this would further reduce the power of
the study. An important component is that we were able to have a control group of
women with SMI taking no psychotropic medication, even though about half of these
women ceased psychotropic medication early in the first trimester. It remains
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speculative whether early exposure actually has any direct effects on acute neonatal
outcomes. It is also possible that outcomes may be indirectly related to being
medicated in the prepregnancy period. A strength of the study is controlling for
possible confounders associated with being diagnosed with a SMI. It is important to
note the group of patients who had SMI but were not taking psychotropics
medication. As the study was retrospective, it is beyond the scope to explore the
individual circumstances around this issue, and it is possible some women would
cease medication despite psychiatric advice. This is a difficult area of practice whereby
the clinician often has to balance clinical risks with patient autonomy and preferences.
In these circumstances, if she is psychiatrically stable, the reconciled position may be
to closely observe and support the woman, which is the function of this specialist
antenatal clinic. Another issue is that woman with SMI who choose to have a family
may be stable, and while the literature suggests that prophylaxis may be necessary
(Bergink et al., 2012), some women may prefer to start this in the postpartum period,
rather than during the pregnancy.
Women with SMI have high rates of smoking, substance use, obesity and antenatal
complications, which put them at higher risk for neonatal SCN admission.
Psychotropic medication appears to increase this risk but does not appear to be
dependent on category of antipsychotic, antidepressant or a combination of both. The
mechanism for SCN admission may be through respiratory distress resulting from
poor neonatal adaptation and increased resuscitation rates. Women who have been
hospitalised for psychiatric illness during their pregnancy appear to at even higher risk
of neonatal SCN admission and this is possibly multifactorial in origin. Obstetricians
and neonatologists need to be aware of the risks associated with psychotropic
medication use in pregnancy and the risks attached to a psychiatric diagnosis in
pregnancy.
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The relationship between pregnancy exposure to antidepressant
and atypical antipsychotic medications and placental weight and
birth weight ratio
The following is an accepted version of the article: Frayne, J., Nguyen, T., Hauck, Y.,
Liira, H., & Keelan, J. A. (2018). The relationship between pregnancy exposure to
antidepressant and atypical antipsychotic medications and placental weight and birth
weight ratio: a retrospective cohort study. Journal of Clinical Psychopharmacology,
38(6), 563–569, which has been published in final form at:
DOI: 10.1097/JCP.0000000000000964

Abstract
Background Psychotropic medication use in pregnancy has been associated with
altered fetal growth. The aim of this study was to investigate the relationship between
placental weight and placental weight-to-birth weight (PBW) ratio, as a potential
marker of placental efficiency, and medication use in a cohort of women with severe
mental illness in pregnancy.
Methods A retrospective database analysis was carried out on a cohort of pregnant
women with severe mental illness (242 singleton pregnancies) and grouped according
to their psychotropic medication use. Demographic, obstetric, neonatal, and
psychiatric variables were analysed using t-tests, X2, ANOVA, univariate, binary and
multiple regression adjusting for potential confounders.
Results Multiple regression analysis demonstrated a mean adjusted increase in
placental weight of 114 g (95% CI: 60.2-165.6) in women taking antidepressant
medication, and 113 g (CI: 65.1-162.8) in women taking combined antidepressant and
atypical antipsychotic medication in pregnancy. There was also a significantly elevated
PBW ratio in these two medication groups (B 0.02, CI: 0.006-0.034 and B 0.025, CI:
0.012-0.038). Binary regression, adjusted for gender and gestational age, showed a
significant OR of 4.57 (95% CI: 2.17 to 9.62) for PBW ratio >90% in those taking anti-
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depressant medication, either alone or in combination, compared with unmedicated
women.
Conclusions The use of antidepressant medication, alone or in combination, has a
significant effect on placental weight and PBW ratio after adjusting for confounding
variables. Given that this may reflect adverse effects on intrauterine growth and have
possible long term implications for the fetus, further research is warranted to confirm
these findings.
Keywords
Antidepressant medication, placental weight, placental: birth weight ratio

Article
The placenta is a highly complex and specialised organ that supports normal growth
and development of the fetus. It produces a variety of endocrine and growth factors,
protects the fetus from the maternal immune system and minimises the passage of
xenobiotics and toxins into the fetal circulation (Evseenko et al., 2006; Gude et al.,
2004). Placental function evolves throughout gestation, and disruption during
pregnancy through trauma or disease can lead to abnormal development of the
placental vasculature, which is critical for maintenance of fetal growth. The current
literature around the clinical importance of placental weight-to-birth weight (PBW)
ratio remains unclear but its use can reflect the balance between placental and fetal
growth and is thought to be a marker of placental efficiency (Fowden et al., 2009;
Salafia et al., 2006). Evidence exists for association of PBW ratio with both long term
and short term risk to the fetus (Macdonald et al., 2014).
Research centred on the developmental origins of health and disease has convincingly
demonstrated that an adverse intrauterine environment has significant consequences
for disease development in later life (Burton et al., 2016). The discordant regulation of
placental and fetal growth may reflect an adverse uterine environment (Myatt, 2006),
with increased PBW ratios associated with hypertension in adulthood (Barker et al.,
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1990) and risk of death from cardiovascular disease (Risnes et al., 2009). Significant
positive associations have been reported with both increased placental weight and
PBW ratio and psychiatric disturbances. Increased rates of Antisocial behaviour and
Attention Deficit Hyperactivity Disorder (ADHD) occurring particularly in boys
(Khalife et al., 2012) is interesting considering emerging evidence that compromised
placental function may affect male fetuses more than female (McCarthy, 2018).
In the neonate elevated placental weight and PBW ratios have been associated with
short term risk such as signs of hypoxia. Lower Apgar scores at delivery (Eskild et al.,
2014; Lao & Wong, 2001; Naeye, 1987; Shehata et al., 2011), increased resuscitation
rates, respiratory distress, neurological abnormalities in the neonatal period (Naeye,
1987), neonatal intensive care admissions (Janthanaphan et al., 2006; Lao & Wong,
2001; Naeye, 1987; Shehata et al., 2011) and overall adverse neonatal outcomes
(Hutcheon et al., 2012) have all been reported in the literature.
There is an increasing trend for the prescription of psychotropic agents in the
treatment of mental illness. The use of selective serotonin reuptake inhibitor use
(SSRIs) and selective serotonin noradrenaline reuptake inhibitors (SNRIs) are more
widely prescribed, with rates of SSRI prescription in pregnancy reported at 6%
(Andrade et al., 2016), even though there remains uncertainty over the long term
safety and effects on the fetus. The neonatal safety of the use of psychotropic
medications in pregnancy is not without concern. However, their use in pregnancy
needs to be considered alongside the risk of untreated maternal mental illness, and
women should be offered counselling on individual risk and benefit. Limited studies
exist that distinguish between the effects of illness and medication (Jensen et al., 2013),
which further adds to the complexity involved with research in this area.
Maternal use of antidepressant medication (Chisolm & Payne, 2016) and second
generation atypical antipsychotics (Kulkarni et al., 2014) during pregnancy are
associated with poor neonatal adjustment, low Apgar scores and respiratory distress.
The usage of these medications has also been linked to fetal growth abnormalities
(Huang et al., 2014; McKenna et al., 2005; Newham et al., 2008) necessitating the need
to explore potential mechanisms, including the possibility that these effects might be
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mediated by the placenta. Animal studies suggest that psychotropics such as SSRI
antidepressants can potentially modulate trophoblastic differentiation (Clabault et al.,
2018; Velasquez et al., 2013), as well as potentially interfere with the placental
serotonin transporter gene (Velasquez et al., 2013) which may be essential to placental
health and efficiency.
The aim of this study was to assess the relationship between antidepressant and
atypical antipsychotic use in pregnancy and placental weight and PBW ratio as
markers of placental efficiency in a cohort of pregnant women with singleton
pregnancies being managed for severe mental illness in pregnancy.
Method
A retrospective patient cohort study was conducted at a statewide public tertiary
maternity hospital in Western Australia following institutional approval (2016124Qk).
Records from a cohort of 331 women with severe mental illness who attended the
Childbirth and Mental Illness (CAMI) antenatal clinic from December 2007 and
December 2013 were analysed for the association between medication use and special
care nursery admission rates (Frayne et al., 2017). Women were excluded from analysis
if they had a multiple pregnancy, fetal death in utero or termination of pregnancy.
Exclusion from analysis occurred for 58 women taking mood stabilisers, such as
lithium and lamotrigine, and multiple mixes of medications including mood
stabilisers, benzodiazepines and typical antipsychotics in order to optimise
homogeneity between the chosen medication groups. After excluding patients (n=78)
based on the exclusion criteria set out in Figure 5-1 a final sample size of 242 singleton
pregnancies was obtained.
Women were referred to the specialist CAMI antenatal clinic based on diagnosis of
severe psychiatric illness, including schizophrenia and related disorders, bipolar
disorders, and severe non-psychotic disorders (such as severe personality, recurrent
mood and anxiety disorders). Diagnoses were made by community mental health
psychiatrists, private psychiatrists or a consultant perinatal psychiatrist at the study
hospital using ICD-10 criteria (WHO, 1992).
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Severe mental illness
cohort
n=331
Exclusion

Exclusion criteria

(multiple mix of medications
including mix of mood stabilisers,
benzodiazepines, typical
antipschotics)

n=7 multiple pregnancy
n=2 Fetal death in utero
n=2 late terminations

n=58

Exclusion
no placental data collected
n=20

Study cohort for analysis
n=242

Group 1.
No Medication
n=58

Group 2.

Group 3.

Atypical
antipsychotics

Antidepressants
n=50

n=75

Group 4.
Combined
antidepressant &
antipsychotics
n=59

Figure 5-1. Flow Diagram for cohort description and sample analysis

Women were grouped according to the medication prescribed for their mental health
requirements in pregnancy, based upon shared decision making with the perinatal
psychiatrist, not by randomisation. Four medication groups were chosen, those
receiving no medication, women using an atypical antipsychotic alone, an
antidepressant alone, and those taking a combination of the two. Medication use was
reported at each clinic attendance and recorded throughout the pregnancy. Women in
the no medication group had either ceased their medication prior to conception, as
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part of a planned process, or ceased early in the first trimester prior to their 12-week
antenatal review and they had remained mentally stable.
Demographic variables collected consisted of age, gravidity and parity, smoking,
alcohol and illicit substance use during pregnancy. The Edinburgh Postnatal
Depression Scale (EPDS) was administered to all women during the pregnancy. Other
variables collected included maternal body mass index (BMI) at the booking visit,
maternal weight gain in pregnancy, pre-existing comorbid general medical conditions
and antepartum complications (including; pre-eclampsia/hypertension; antepartum
haemorrhage; gestational diabetes mellitus; and anaemia). Delivery variables included
gestation at delivery, type of delivery, suspected fetal distress and postpartum
haemorrhage. Neonatal outcomes included Apgar score at 1 and 5 minutes, birth
weight, admission to special care nursery (SCN), and need for resuscitation.
The midwives used hospital standard practice for recording fresh placental weight at
delivery; placentas were weighed with membranes intact and residual cord. PBW
ratios were recorded as a continuous variable but were also categorised as less than
the 10th percentile, within the normal range, or greater than the 90th percentile, after
adjusting for baby’s gender and gestation, based on normal population nomograms
from a comparable North American population (Almog et al., 2011) as no Australian
population nomograms are available.
Continuous data was examined for normality and medians, standard deviations and ttests were used to summarise group characteristics. Frequency distributions were used
to summarise categorical data; X2 and one-way analysis of variance (ANOVA) were
used to compare differences between groups. P-values <0.05 were considered
statistically significant. Univariate analysis, binary regression and multiple regression
analysis was undertaken. Data were analysed with SPSS statistical software (version
22) (IBMCorp, 2013). Post hoc power calculation was performed using G*Power (Faul
et al., 2007) for difference between placental means (p<0.05) of those not taking
medication compared to those taking antidepressant medication was 86% at an effect
size, Cohen d of 0.5, or half a standard deviation which is considered of ‘medium’
effect (Cohen, 1988).
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Results
The final sample of 242 singleton pregnancies was classified according to medication
use for analysis as seen in Figure 5-1. Medications in the antidepressant group included
the use of mirtazapine (n=14), venlafaxine (n=13), escitalopram (n=12), sertraline (n=7),
desvenlafaxine (n=7), fluoxetine (n=4), citalopram (n=2) and paroxetine (n=2).
Medications in the atypical antipsychotic group included: quetiapine (n=42),
olanzapine (n=22), risperidone (n=9), aripiprazole (n=7), clozapine (n=3) and
paliperidone (n=1). The combination medication group had various combinations
prescribed of the above listed medications.
The mean age at booking for the sample women was 28.7 years (SD: 5.9; range: 17 to
44). Mean BMI was 28.4 (SD: 6.3; range: 17 to 48) with 88 (36.4%) in the obese
category (BMI >30). Demographic variables of the 242 singleton pregnancies are
shown in Table 5-5 grouped according to psychiatric medication use. There were
significant differences in demographic variables between the four groups. Overall,
78.9% of the women were Caucasian with 24 (9.9%) of the women from an indigenous
background and 27 (11.2%) from a culturally and linguistically diverse background.

106

Table 5-5 Demographic Variables
Group 1
No
medication

Group 2
Atypical
antipsychotic
medication

Group 3
Antidepressant
medication

n=58 (%)

n=75 (%)

n=50 (%)

Group 4
Antidepressant
& atypical
antipsychotic
medication
n=59 (%)

27.9 (6.1)

29.1 (6.0)

28.2 (5.6)

29.2 (5.8)

0.554

Nulliparous

26 (44.8%)

30 (40%)

18 (36%)

30 (50.8%)

0.417

Smoking
Cigarettes/day
mean

24 (42.9%)
16.5

48 (64.9%)
16.8

15 (30.6%)
18.4

22 (31.5%)
17.0

0.001*2
0.993

Alcohol/illicit drug
use

12 (23.1%)

33 (47.1%)

6 (12.8%)

17 (31.5%)

0.001*3

Weight gain/week
(kg) (SD)

0.50 (0.32)

0.53 (0.36)

0.63 (0.44)

0.67 (0.72)

0.274

Body Mass Indexbooking mean (SD)

27 (6)

28.6 (6.4)

29.3 (9.9)

28.7 (6.3)

0.248

9.4 (7.0)

9.4 (7.0)

13.7 (7.0)

13.7 (8.1)

0.001*3,4

EPDS#>13

19 (33.9%)

23 (32.4%)

30 (60%)

32 (55.2%)

0.003*3,4

Main Psychiatric
diagnosis
• Bipolar
• Schizophrenia
• Other

19 (32.8%)
11 (19%)
28 (48.3%)

28 (37.3%)
41 (54.7%)
6 (8%)

10 (20%)
2 (4%)
38 (76%)

27 (45.8%)
11 (18.6%)
21 (35.6%)

Age mean Years
(SD)

EPDS# mean (SD)

P value

0.001*

* Significance p<0.05; 2,3 or 4 group significant; T- test, X2 and ANOVA; # Edinburgh Postnatal Depression Scale

Obstetric and neonatal variables are shown in Table 5-6. A total of 116 (48%) of babies
were male, and 126 (52%) female in the sample. There was a statistically significant
difference between placental weight amongst women taking antidepressant
medication (n=50) compared to no medication (110.96g, 95% CI 43.5365 to 178.3835);
Cohen’s effect size value (d=0.62) suggesting a moderate to high practical significance.
Also, a statistically significant difference was observed for placental weight amongst
women taking combined medication (n=59) (129.12, 95% CI 69.7252 to188.5148)
compared to no medication, Cohen effect size value (d=0.8).
Mean placental birth weight (PBW) ratio was 0.218 (SD 0.48). Neonatal resuscitation
with a bag and mask, intubation or external cardiac compression was found to be
associated with a significantly higher PBW (0.23) than those neonates not requiring
resuscitation (p=0.004, 95% CI 0.006 - 0.033).
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Table 5-6 Obstetric and neonatal variables
Group 1
No
medication

Group 2
Atypical
antipsychotic
medication

Group 3
Antidepressant
medication

n=58 (%)

n=75 (%)

n=50 (%)

Group 4
Antidepressant &
atypical
antipsychotic
medication
n=59 (%)

22(37.9%)

25 (33.3%)

16 (32%)

29.2 (49.2%)

0.206

Gestational diabetes mellitus

3 (5.3%)

12 (16%)

7 (14%)

9 (15.3%)

0.266

Antepartum haemorrhage

3 (5.3%)

6 (8%)

3 (6.1%)

7 (11.9%)

0.555

Preeclampsia/gestational
hypertension

4 (6.9%)

5 (6.7%)

8 (16%)

11 (18.6%)

0.077

Spontaneous vaginal delivery

25(43.1%)

31 (41.9%)

24 (48%)

32 (54.2%)

0.500

11 (19%)

10 (13.3%)

9 (18%)

12 (20.3%)

0.722

642.10 (158.1)

668.04 (162.8)

753.06 (195.2)

771.22 (166.06)

0.001*3,4

3240.95 (740.6)

3295.92 (670.5)

3243.70 (505.5)

3345.14 (553.4)

0.788

Gestation (weeks) mean (SD)

38.4 (2.5)

38.4 (2.2)

37.6 (1.5)

38.3 (1.5)

0.157

Apgar 8-10 1 min

47 (81%)

60 (80%)

31 (62%)

36 (61%)

0.013*3,4

Apgar 8-10 5 mins

54(93.1%)

70 (93.3%)

44 (88%)

50 (84.7%)

0.308

Moderate resuscitation ϕ

10(17.2%)

14 (18.7%)

15 (30%)

26 (44%)

0.002*3,4

7.27

7.28

7.26

7.27

0.343

Anaemia
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Postpartum Haemorrhage
Placental weight (grams) mean (SD)
Birth weight (grams) mean (SD)

Arterial cord pH mean

* significance p<0.05; 3 or 4 group significant; T- test, X2 and ANOVA ϕ Moderate resuscitation indicates bag & mask, intubation or cardiac compression

P value

Univariate factor analysis examined associations with changes in birth weight and
placental weight in the sample. Mean differences in grams were recorded Table 5-7.
PBW ratios categorised according to population nomograms, after adjusting for baby’s
gender and gestational age (Almog et al., 2011) are shown in Figure 5-2. Overall, 8.6%
of women in this study had PBW ratio <10th centile and 21.5% had PBW >90th centile.
Binary regression analysis was undertaken for PBW ratios >90%. A significant adjusted
odds ratio of 4.57 (95% CI 2.17 to 9.62) was found for the PBW ratio of those on
antidepressant medications, both alone and in combination, compared with no
medication use.
Table 5-7 Univariate analysis of factors associated with birth weight and placental weight
Factor

Birth weight (g)

Placental weight (g)

mean difference (p value)

mean difference (p value)

Smoking

-186.5 (p =0.022)*

-19.2 (p= 0.41)

Anaemia

+87.1 (p=0.30)

+46.3 (p=0.048)*

Body mass index >30

+54.9 (p=0.52)

+45.6 (p=0.06)*

Gestation diabetes mellitus

+151.3 (p=0.20)

+57.5 (p=0.09)*

Preeclampsia/gestational
hypertension

-275.7 (p=0.134)

+0.3 (p=1)

Antidepressant medication
use alone and combined
(group 3 and 4)

+26.7 (p=0.74)

+106.1 (p<0.001)*

EPDS#>13

-27.1 (p=0.74)

+14.0 (p=0.55)

* Statistically significant; # Edinburgh Postnatal Depression Scale

PBW ratio
<10th
percentile

No Medication

Antipsychotics

PBW ratio
normal

Antidepressants
PBW ratio
>90th
percentile

Antidepressants &
antipsychotics

0%

25%

50%

75%

100%

Figure 5-2 Placental Birth Weight (PBW) ratios after adjusting for fetal sex and length of
gestation
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Multiple regression analysis was employed to examine potential predictors of
placental weight and PBW ratio as continuous variables. Maternal age, baby’s gender,
gestation at delivery, BMI, gestational diabetes, anaemia, EPDS>13, and the four
medication groupings were entered into the model as independent variables to
determine significant predictors. Gestational age was significantly associated with
both placental weight and PBW ratio; BMI was also significantly associated with
placental weight. The use of antidepressants, either alone or with other antipsychotic
drugs were a highly significant predictor of placental weight and PBW ratio (Table
5-8). The adjusted difference (increase) in placental weight was 113 grams for both
medication groups 3 and 4.

Table 5-8 Regression analysis of placental weight and placenta-to-birth weight ratio
Predictor

Placental weight (grams)
B

Sig.

95% CI

Placenta:birth weight
(PBW) ratio
B
Sig
95% CI

Gestation (weeks)

30.0

0.000

19.8-40.0

-0.10

0.000

0.008-0.013

Body Mass Index

4.8

0.003

1.6-8.1

NS

NS

NS

Antidepressant drug group

113.0

0.000

60.2-165.6

0.02

0.004

0.006-0.034

Antidepressant/antipsychotic
drug group

113.9

0.000

65.1-162.6

0.025

0.000

0.012-0.038

Discussion
The primary finding of this study is that placental weight and PBW ratio are elevated
in women taking antidepressant medications during pregnancy, raising the possibility
that the use of these medications results in discordant regulation of growth between
the placenta and fetus. In our cohort, placental weight was approximately 17% greater
(113 grams) in women on antidepressant medications, both as a sole class of
psychotropic and in combination with an antipsychotic. PBW ratios were also
elevated, after standard adjustment for baby’s gender and gestation, with almost a
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five-fold higher proportion of pregnancies in the >90th percentile compared to women
receiving no medication.
Placental weight and PBW ratio were not influenced by administration of second
generation atypical antipsychotics in this study, suggesting perhaps that
antidepressant medication exposure may be largely responsible for the observed
findings. Although atypical antipsychotics are suspected to also modulate placental
function directly and indirectly (Raha et al., 2012), it is possible that factors such as
dose-related response and affinity for the serotonin transporter and the 5HT 2A
receptor, may account for the different findings in our study.
It is important to note that our findings only demonstrate an association, not
causation, and the clinical significance of this observed difference is not explained.
However, there are several plausible biological explanations for effects of
antidepressant medication on placental growth and function, which are outlined
below.
Antidepressant medications work by modifying key monoamine metabolism within
the brain. The SSRIs are believed to increase the extracellular level of the
neurotransmitter serotonin by inhibition of serotonin reuptake in the serotonin
transporter and SNRIs by limiting the serotonin transporter and various degrees of
inhibition of the norepinephrine transporter (Stahl, 2013). Recent findings have
demonstrated that serotonin has important functions in many human organ systems
outside of the central nervous system (Berger et al., 2009). Serotonin has, for example,
an important role in the vascular system. It is a known vasoconstrictor but can also be
a vasodilator depending on the receptors present in the vascular wall (Berger et al.,
2009). It is generated in the placenta through the tryptophan pathway (Banga et al.,
2011; Bonnin & Levitt, 2011).
A possible direct mode of action of serotonin on the placenta may be mediated by a
vasoactive mechanism. Banga et al. (2011) suggested that later in pregnancy inhibition
by SSRIs of a modulating enzyme, indolamine 2, 3 dioxygenase (IDO) in the
tryptophan pathway could cause an increase in local serotonin levels, which act as a
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powerful vasoconstriction agent in the placenta, potentially affecting adequate fetal
oxygenation. Further evidence for this has been shown when Fluoxetine, an SSRI, was
infused into sheep and exerted potent uterine vasoconstrictor effects, transiently
reducing uterine artery blood flow (Morrison et al., 2005). This could potentially result
in an intrauterine environment of low level hypoxia, which inversely results in
cytotrophoblastic proliferation associated with increased placental weight (Kingdom &
Kaufmann, 1997).
Antidepressant medications also block the function of the serotonin/norepinephrine
transporter system (Ganapathy, 2011). These two transporters are located in the
placental syncytiotrophoblast, mainly expressed in the maternal brush border
membrane, which is directly in contact with maternal blood (Ganapathy, 2011). The
interference with these transporter mechanisms could lead to elevated circulating
catecholamines, resulting in hypertension and vasoconstriction (Nguyen et al., 1999).
Women on antidepressant medications are also at heightened risk of hypertension
related conditions in pregnancy (Palmsten et al., 2012).
Depression as well as antidepressant medication seems to modulate gene expression
in the placenta (Olivier et al., 2014). Maternal depression and anxiety affects placental
SLC64A gene expression, which is involved in serotonin transport (Ponder et al., 2011).
Treatment with SSRIs does not further alter the already elevated levels of expression of
this same gene (Ponder et al., 2011). We speculate that gene expression may contribute
to changes in our sample, as gene expression is known to affect placental weight
(Carter et al., 2018; Mahany et al., 2018). In our cohort, women on antidepressant
medication, either alone or in combination, had an elevated EPDS score which is a
potential marker of depressive symptoms. EPDS alone however, was not related to any
statistically significant differences in birth or placental weight but it did increase
placental weight by 14 grams. Apart from depression, psychosocial stress as a measure
of maternal adversity, has been shown to increase placental weight at birth, although
the effect has been reported as small (14 g) (Tegethoff et al., 2010). Women in our
sample who were prescribed psychotropic medication, particularly antidepressants
alone, may represent women with markedly elevated stress levels.
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The normal development of the fetal villous tree of the placenta is important for
maintaining fetal growth and wellbeing (Kingdom et al., 2000). Early in the pregnancy
development of the blood vessels occurs by branching angiogenesis, and once the
fetus is viable a switch occurs to form gas exchanging terminal villi by a process of
nonbranching angiogenesis. Adaptive changes within this development of the
placenta are vital especially for maintaining growth and oxygen exchange in the fetus
(Kingdom et al., 2000). Hypoxia can have significant effects on the development of the
placenta which results in hypercapillarisation of the villous vasculature through
angiogenesis (Kingdom & Kaufmann, 1997). Hypoxia causes an increase in placental
size relative to birth weight and this is seen in maternal anaemia for example
(Kingdom et al., 2000; Lao & Tam, 2000). Other clinical situations that result in
impaired oxygenation to the placenta, such as smoking and high altitude, have also
been associated with excessive placental weights (Kingdom et al., 2000). In this study,
smoking caused a slight 19 gram decrease in placental weight and a 186 gram
reduction in birth weight and anaemia which resulted in a 46 gram increase in
placental weight and supports current evidence (McNamara et al., 2014).
Salafia et al. (2007) showed that an elevated PBW ratio might be a result of a relatively
inefficient functioning placenta. Hypoxia from impaired placental function may affect
short term measures of fetal adjustment following birth such as low Apgar scores
(Eskild et al., 2014). Evidence suggests that elevated placental weight and increased
PBW ratio are risk factors for poorer neonatal adjustment in the immediate
postpartum period (Eskild et al., 2014; Lao & Wong, 2001; Naeye, 1987; Shehata et al.,
2011). Our findings support this evidence, with increased rates of low Apgar scores and
neonatal resuscitation in the women taking antidepressant and a combination of
antidepressant and antipsychotic medication.
Strengths and limitations
Our study contains a comparison group of women with severe mental illness, who
chose not to take any medication in pregnancy whilst being closely monitored for
deterioration of their psychiatric condition as part of their routine antenatal care. This
is a strength but also a limitation in that they may have less severe mental ill health or
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are more stable during their pregnancy. A proportion of them do have exposure to
psychotropics during the very early parts of the pregnancy and the significance of this
remains unclear. Given the nature of retrospective analysis of a naturalistic cohort, we
are also limited by a number of potential confounders, including psychiatric diagnoses
which are known to affect outcomes (Jensen et al., 2013).
Our sample size is small for measuring outcomes and individual medication effects
with low numbers, which is a consequence of the low prevalence of severe mental
health illness in the community. The strength is that we were able to collect and
analyse valuable and detailed data on a group of women with complex presentations
who are often difficult to engage in care and therefore studied.
A limitation exists with the broad nature of the medication groups. We were unable to
determine the association between PBW and individual medication and to tease out
the impact of different pharmacodynamic actions, nor to determine if there is a doserelated effect.
Conclusion
This original research is the first to link a possible association between elevated
placental weight and PBW ratio in women who take antidepressant medication in
pregnancy. Given the increasing research on the influence of the intrauterine
environment on the fetus in both the short and long term it is an area that warrants
further research and confirmation. Prospective studies examining specific medication
exposure in utero, with long term neurodevelopmental and metabolic assessments of
the offspring, especially assessing their long term risk of adult hypertension are
important. Exploration of the possible biological mechanisms involved in these
placental changes should also be considered.
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Chapter Summary
These two publications have added to the overall body of knowledge and filled gaps in
the literature around the consequences of neonatal exposure to psychotropic
medication in pregnancy of women with SMI. Elevated rates of SCN admission in
women taking psychotropic mediation have been reported elsewhere, and described
in the articles above, but our cohort of women provides the novel idea that even
women with an SMI diagnosis who cease medication during pregnancy have a risk
profile potentially requiring a SCN admission for their babies. Regardless of
medication exposure in pregnancy, these babies also required more neonatal
resuscitation.
The risk profile could include the psychiatric illness itself or illness related adverse
characteristics. The profiles of the non-medication group were similar to those women
taking medication, in that they had an equal distribution of obesity, comorbid medical
conditions and antenatal complications, all of which could potentially contribute to
the higher need for SCN admissions. The consequences of these findings are that,
when considering the needs of a pregnant woman with a diagnosis of SMI, regardless
of prescribed medication use, delivery warrants adequately resourced neonatal and
paediatric support. Further research with much larger sample sizes utilising
prospective multicentred studies is warranted to explore the impact of these
confounding variables in more detail.
The second publication further supports the notion of these neonates being at risk in
the short term, that is, at delivery, for acute hypoxia through placental mediated
changes as a result of medication exposure in-utero. When examining more active
forms of neonatal resuscitation, such as bag and mask, intubation and external cardiac
compression, babies who were exposed to intrauterine antidepressant medication,
including combination therapy with antidepressants and second-generation
antipsychotics, were at greatest risk.
The finding of a significantly increased placental weight and PBW ratio adds to the
impression of discordant growth occurring between the placenta and fetus. This may
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hold significant long-term consequences for disease development in later life and
requires long term follow up studies.
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Chapter 6 Specific examples of multidisciplinary
management of high risk groups
Preamble to Chapter 6
When managing pregnancy in women with SMI, it is important to acknowledge that
they represent a heterogeneous group in relation, not only to psychiatric diagnoses,
but also pharmacological management. The recognition that there are groups within
this population where risk is greater, or management needs differ, is vital. There are a
number of examples which can be used to highlight specific needs. This chapter
includes two such examples which have been published in peer reviewed journals,
with the published manuscripts presented here.
The first publication relates to women with major mood disorders who are exposed to
lithium in pregnancy. They represent a very small population, 0.015% of all
pregnancies in the United Kingdom (McCrea et al., 2015), but for women diagnosed
with a severe bipolar disorder, lithium is the recommended treatment of choice
(Larsen et al., 2015; Malhi et al., 2012). Its use is associated with significant risk in
pregnancy. with research showing increased rates of cardiovascular defects, in
particular Ebstein’s anomaly, increased risk of short term neonatal effects, such as
common symptoms of respiratory distress, poor feeding and lethargy, and a limited
number of long-term studies reporting on neurocognitive outcomes (Galbally,
Roberts, et al., 2010; Poels et al., 2018).
On the other hand, cessation of mood stabiliser medications can result in elevated
rates of psychiatric relapse, particularly in pregnancy and the immediate post-partum
period (Viguera et al., 2007). The complex pregnancy management issues involved
with the care of women prescribed lithium will be described utilising data from a
small naturalistic cohort within our database. This study is important, as there are
calls for more research and further understanding around the use of lithium during
pregnancy (Bergink & Kushner, 2014). This is particularly relevant at this point of time
as recent research suggests that teratogenicity risk may have been overestimated
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(McKnight et al., 2012) which may lead to an increase in prescribing rates of this
medication.
The second publication reports on outcomes for a specific diagnostic group: women
with schizophrenia and related disorders such as brief psychotic disorder, delusional
disorder, schizoaffective, schizophreniform and schizotypal personality disorders. Of
all women with an SMI diagnosis, these are found to have the poorest outcomes
(Jablensky et al., 2005) and, as discussed already in Chapter 3, these women often have
poorer social and lifestyle circumstances compared to women with bipolar disorders
(Frayne et al., 2019). This article examines the rate and timing of psychiatric hospital
admission during pregnancy in women with schizophrenia and whether this
negatively impacts antenatal care or outcomes.

Methodological considerations
When describing a cohort of women exposed to lithium in pregnancy or with a
schizophrenia or related diagnoses, an important methodological consideration is
sample size. Over the course of ten years of data collection numbers within our CAMI
database remain small, with a sample size of 35 for women exposed to lithium and 98
for pregnancies of women with schizophrenia. Even in large populations like the
United Kingdom, prevalence of lithium exposure in pregnancy is reported at 0.015%
(McCrea et al., 2015). Schizophrenia is also a low prevalence disorder with an
estimated 12 month past pregnancy prevalence rate of 0.4% (Vesga-Lopez et al., 2008).
Small sample sizes have restricted research within this area to small clinical case series
or multi-centred studies, meta-analyses and reviews, such as a recent article that has
included the lithium publication from this chapter (Poels et al., 2018), or registerbased data linkage studies. The data that can be observed in a small naturalistic study
can provide a more detailed depth of understanding of the complexity of issues
involved and is possibly unique to that population. This can ultimately lead to future
targeted research and management strategies for the improved clinical care for these
women.
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Lithium exposure during pregnancy
The following is an accepted version of the article: Frayne. J., Nguyen, T., Mok, T.,
Hauck, Y., & Liira, H. (2017). Lithium exposure during pregnancy: outcomes for
women who attended a specialist antenatal clinic. Journal of Psychosomatic Obstetrics
& Gynaecology, 15, 1-9, which has been published in final form at
https://doi.org/10.1080/0167482X.2017.1337743

Abstract
Introduction: Lithium treatment in pregnancy represents a significant dilemma for
women and treating health professionals alike. The complexity of risk-benefit analysis
is impacted by limited information.
Method: A cohort study of 33 women with severe mental illness, who were prescribed
lithium at any time during the pregnancy, and gave birth between December 2007 and
January 2015 at a specialist antenatal clinic in Western Australia. A descriptive
comparison for women who continued lithium throughout pregnancy, and those who
ceased on discovery of pregnancy was undertaken examining demographic, obstetric,
neonatal and psychiatric variables.
Results: Women who were prescribed lithium, irrespective of whether they continued
or discontinued the medication represented a high risk group obstetrically, with high
rates of smoking overall (33%) medical comorbidities (54%) and antenatal
complications (88%). Preconception counseling occurred in 33% of the cohort but
increased the likelihood of continuing lithium in pregnancy (p=0.007). Compared to
those who ceased lithium, women who remained on lithium through the pregnancy
had increased rates of fetal ultrasound abnormalities such as abdominal circumference
>90th % (p=0.005). Psychiatric relapses through the antenatal and immediate
postpartum period appeared to be due to a combination of factors.
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Discussion: Pregnant women with severe mood disorders treated with lithium are a
vulnerable, high risk obstetric population who would benefit from preconception
counseling, regular antenatal care in a tertiary center, delivery with neonatal pediatric
support and experienced psychiatric management.
Keywords: Lithium, mood disorders, pregnancy, obstetric, neonatal outcomes

Article
Introduction
Lithium therapy is widely recognized as an effective long term treatment of bipolar
disorders (Geddes & Miklowitz, 2013) and while evidence of its safety remains limited,
it is the recommended treatment for severe bipolar disorders during pregnancy (Malhi
et al., 2012). With the use of lithium in pregnancy, consideration must be given to the
complexities involved in medication management and pregnancy care.
In women with longstanding illness, the risk of relapse is high during the perinatal
period, and this is more so, if mood stabilizers are ceased (Viguera et al., 2007). Ideally
these women, like any woman with severe mental illness (SMI), should be involved in
preconception planning (Nguyen et al., 2015), but inevitably spontaneous unplanned
pregnancy can be the norm and rates for preconception counseling are not well
documented for those taking lithium. The clinical use of lithium in pregnancy
emphasizes the need for balancing potential teratogenic and other adverse effects of
medication, against the consequences of untreated maternal illness (National Institute
for Heath and Care Excellence [NICE], 2014), which is likely to have deleterious effects
on the pregnancy, as well as the risk of maternal suicide, which currently is a leading
cause of maternal death in Australia (AIHW, 2015).
A decision to continue lithium in pregnancy is often influenced by many factors, based
on both psychiatric and obstetric risk. Studies on lithium use in pregnancy have
largely focused on potential teratogenic effects, and recent evidence suggests that the
rate of congenital abnormalities, including Epstein’s abnormality and persistent
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cardiac abnormalities may not be as great as initially suggested (Diav-Citrin et al.,
2014; McKnight et al., 2012). Fewer studies have examined obstetric complications
arising in the second and third trimester of pregnancy and neonatal outcomes. A
recent observational study from a teratology information service of lithium exposed
pregnancies reported increased rates of pregnancy complications in almost a quarter
of women, with a significant increase in preterm delivery rates, and neonatal
complications in almost 20% (Diav-Citrin et al., 2014). Even without pharmacological
treatments such as lithium, bipolar disorder appears to be associated with an
increased risk of adverse pregnancy outcomes (Boden et al., 2012), suggesting
additional complicating factors.
The prevalence of lithium use in all pregnancies remains low at 0.01%, with
discontinuation rates being high (McCrea et al., 2015), and some guidelines suggesting
clinicians choose other alternatives for treating bipolar disorder during pregnancy
(National Collaborating Centre for Mental Health, 2007), such as atypical
antipsychotics, which carry their own risks (Kulkarni et al., 2014). The low number of
women taking lithium during pregnancy further adds to the difficulties in research,
with studies needing large databases to compensate for insufficient power. Data
linkage studies, while useful in teasing out the low magnitude risks, such as Epstein
anomalies, remain limited in clarifying details relating to other potential obstetric and
neonatal outcomes for pregnant women with gestational use of lithium, which are
necessary to guide clinicians.
Our study aims to describe a naturalistic cohort of women who have used lithium in
pregnancy. In particular we will highlight significant dilemmas in management and
correlate our findings with current recommendations by expert groups on managing
lithium during pregnancy.
Method
The Childbirth and Mental Illness (CAMI) clinic is a specialist service that provides a
multidisciplinary enhanced model of antenatal care for pregnant women with SMI,
which consists of concurrent antenatal and psychiatric care delivered in an antenatal
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setting. It is situated at King Edward Memorial Hospital (KEMH), Perth, which is the
only tertiary obstetric hospital in the state of Western Australia (WA) and has been
operating since 2007. Women with SMI are referred from across the state for
management of their pregnancies. A CAMI database was established to record
obstetric and neonatal outcomes for all women and their babies with SMI receiving
antenatal care through the clinic (Nguyen et al., 2012). For the current study, we
focused on a cohort of all women who were exposed to lithium during pregnancy.
Data collected included demographic variables: age, body mass index (BMI) at first
appointment, gestational weight gain (kg/week), parity, presence of a partner,
smoking and any substance use (alcohol and illicit drug use). Variables for antenatal
care include any antenatal complications, as defined by the Western Australian
Midwives’ Notification System (Hutchinson, 2015) which include threatened preterm
labour, urinary tract infection, preeclampsia or gestation hypertension, antepartum
haemorrhage, premature rupture of membranes, gestational diabetes or anaemia.
Other variables include normal thyroid function (TSH 0.1 to 2.5 mIU/L in the first
trimester, 0.2 to 3 mIU/L in the second and 0.3 to 3 mIU/L in the third trimester)
(RANZCOG, July 2015), prematurity <37 weeks gestation, planned delivery, fetal
distress and delivery outcomes. Ultrasound results for the duration of the pregnancy
were examined, including first trimester, fetal anatomy and subsequent growth scans.
Serial serum lithium levels were plotted according to gestation. Neonatal variables
collected included resuscitation, Apgar scores, special care nursery (SCN) admissions,
birth weight, and breastfeeding rates at discharge.
Psychiatric variables included preconception counseling (coded for any patient that
had documented preconception counseling in the medical record with a perinatal
psychiatrist prior to pregnancy), concurrent psychotropic medication use, and
psychiatric relapses as documented in the progress notes or correspondence including
discharge summaries. Data were also collected for any Mother Baby Unit (MBU)
admissions immediately following delivery. A psychiatrist involved in the study
independently reviewed all the cases where documentation was less clear or
ambiguous.
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Descriptive statistics were carried out using Statistical Package for Social Sciences
Version 22 (IBMCorp, 2013). Women exposed to lithium were divided into 2 groups for
descriptive purposes; Group 1- women who either continued lithium throughout their
pregnancy or had lithium started or restarted during pregnancy and thereby were
taking lithium at delivery and Group 2- women who ceased lithium in pregnancy prior
to their first antenatal appointment and did not restart. The study was approved by
the hospital human research ethics committee. (2015213QK).
Results
Overall outcomes
During the period of December 2007 until January 2015, 35 women were exposed to
lithium during pregnancy. One pregnancy resulted in healthy twins born at 37 weeks
gestation and one was a woman who had been prescribed lithium in the third
trimester but ceased prior to 36 weeks gestation. There was no evidence of a serum
level being done in this pregnancy. These two pregnancies are excluded from further
analysis leaving 33 singleton pregnancies. There was one fetal congenital abnormality
of talipes recorded in the total cohort of 35, this being in a woman who commenced
lithium in the second trimester of pregnancy.
The mean age of the sample (n=33) was 29.5 years (SD 4.5, 17-37) with a mean BMI on
booking visit to the CAMI antenatal clinic of 26.5 (SD 7, 18.1-47.2). The majority of the
women were Caucasian, with 2 (6.1%) from a culturally and linguistically diverse
community. The sample consisted of 20 nulliparous women (60.6%), which is higher
than the expected WA population figure of 42.9% (p<0.01) (Hutchinson, 2015) but
consistent with findings of a previous study from this clinic of women with SMI at 52%
(Nguyen et al., 2012). Of the women in the sample (91%) had a diagnosed bipolar
disorder, with 70% bipolar type 1 disorder, a further two women with schizoaffective
disorder and one with a severe borderline personality disorder diagnosis. These
diagnoses were made by the patient’s treating psychiatrist and reviewed by the
psychiatrist who was part of the CAMI clinic in keeping with ICD 10 criteria (WHO,
1992).
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Compared with WA perinatal statistics (Hutchinson, 2015), women who were exposed
to lithium during pregnancy had higher rates of cigarette smoking, (33.3% cf 11.6%,
p<0.01) but these high rates were consistent with previous findings of women with a
diagnosed SMI of 46% (Nguyen et al., 2012). Just over half of the women, 54.5% had
one or more coexisting medical comorbidities, apart from their psychiatric illnesses,
and 87.9% experienced at least one antenatal complication in the pregnancy. Other
medication use overall, consisted of 76% being prescribed antipsychotic medication,
39% prescribed antidepressant medication, and 9% another mood stabilizer in the
form of lamotrigine.
Thyroid problems were identified or previously diagnosed in 3 (9%) of the women
during the perinatal period. Thyroid function testing, at any time in the pregnancy,
was reported abnormal in 12 (36.4%) of the pregnancies, with thyroid stimulating
hormone (TSH) being low in 7 (21%) and high in 5 (15%) of cases.
Comparison between women who continued or started lithium during
pregnancy and those who discontinued
Comparison of data between those women that continued lithium and those on
lithium at delivery (n=19) and women that ceased lithium prior to their first antenatal
appointment (n=14) are shown in Table 6-1. The two groups were similar with respect
to their comorbidity rates, number of antenatal complications and their concurrent
use of psychotropic medication.
Preconception counseling
Discontinuation rates of lithium on discovery of pregnancy in the cohort were (17) 52%
with 3 women restarting lithium shortly after ceasing due to an increase in mood
symptoms. A total of 30 women were taking lithium in the first trimester and of these
10 (33%) had documented evidence of receiving preconception counseling from either
their treating or a perinatal psychiatrist. Of the women who received preconception
counseling, a greater percentage remained on lithium throughout the pregnancy (n=9
of 16, 56%) compared to those who ceased lithium on discovery of pregnancy (n=1 of
14, 7%) (p=0.007).
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Table 6-1 Comparison between lithium continued and lithium ceased pregnancies
Lithium continued
N=19
n (%)

Lithium ceased
N=14
n (%)

Age (mean) years

30.9

27.5

Body Mass Index (mean)

27.2

25.6

Weight gain (mean) kg/week

0.57

0.37

Nulliparous

12 (63.2%)

8 (57.1%)

Partner

17 (89.5%)

12 (85.7%)

Smoker

4 (21.1%)

7 (50%)

Alcohol/substance use

2 (10.5%)

7 (50%)

Comorbidity

10 (52.6%)

8 (57.1%)

Any antenatal complications

18 (94.7%)

11 (78.6%)

Gestational diabetes

6 (31.6%)

2 (14.3%)

Prematurity<37

4 (21.1%)

2 (14.3%)

Planned delivery

9 (47.4%)

5 (35.7%)

Spontaneous Vaginal Delivery

4 (21.1%)

7 (50%)

Caesarean Section

9 (47.4%)

5 (35.7%)

Gestation at birth (mean) weeks

37.2

38.2

Birth weight (mean) grams

3317

3239

Resuscitation

12 (63.2%)

4 (28.6%)

Special Care Nursery admission

8 (42.1%)

4 (28.6%)

Breastfeeding

6 (31.6%)

11 (78.6%)

Admission to Mother Baby Unit

9 (47.4%)

1 (7.1%)

Antipsychotic

11 (58%)

9 (64%)

Antidepressant

9 (47%)

5 (36%)

Lamotrigine

2 (10%)

1 (7%)

Demographic

Antenatal/delivery

Neonatal

Postnatal

Psychiatric medication (other)

Lithium levels. The mean daily lithium dose in women who continued lithium in
pregnancy was 1000mg (SD 407, 500-1800). Lithium levels were monitored in these
women’s pregnancies at various gestations. Figure 6-1 shows plotted lithium levels,
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with the mean lithium level being maintained between 0.4 and 0.6mmol/L throughout
the pregnancies.

Figure 6-1 Serum lithium levels in pregnancy

Ultrasound findings
Abnormalities on ultrasound during the pregnancy period were recorded in 12 of 33
(36%) of patients (Table 6-2). The most common abnormality was a reported
increased fetal abdominal circumference (AC) greater than the 90th centile in the third
trimester in the group of women on lithium (p=0.005). Three cases of polyhydramnios
were also reported in this group.
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Table 6-2.Abnormal fetal ultrasound findings
Patient

1st trimester

2nd trimester

3rd trimester

Lithium continued pregnancies
Patient 4
Patient 5

AC>90%
High-risk first
trimester screen

Normal amniocentesis
Normal anatomy scan

Patient 15

AC>90%
Polyhydramnios

Patient 17

Dilated renal pelvis

Patient 23

Normal
AC>90%

Patient 24

Increased aortic arch
Normal echo
Normal anatomy scan

AC>90%

Patient 25

AC>90%

Patient 26

AC >90%
Polyhydramnios

Patient 28

AC>90%,
Polyhydramnios

Patient 29

AC>90%

Patient 30

High-risk first
trimester screen

Normal amniocentesis
Normal anatomy scan

Lithium ceased pregnancies
Patient 3

Placenta praevia

Placenta praevia

Neonatal outcomes
Of the babies exposed to lithium during pregnancy and at delivery (n=19), 8 (42%)
were admitted to the SCN post-delivery, of which 6 (31.6%) were admitted to a level 3
or Neonatal Intensive Care Unit. Reasons for admission to any SCN were respiratory
distress, suspected infection, prematurity, jaundice, vomiting/poor feeding, and
hypoglycemia in order of frequency. A mean birth weight of 3599 grams was recorded
for term infants (>37 weeks gestation) exposed to lithium throughout the pregnancy.
Psychiatric and immediate post-partum progress
Psychiatric relapse during the antenatal and immediate postpartum period was
complex and is shown in Figure 6-2.
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Figure 6-2 Psychiatric progress in the antenatal and immediate postpartum period in women
exposed to lithium

Breastfeeding initiation rates were low at 51.5% in the overall sample. Five women in
the immediate postpartum period wished to breastfeed after risk benefit consultation
and were supported in their choices. One reduced her lithium dose in order to
continue on it whilst being closely monitored and experienced a hypomanic episode.
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Four women switched from lithium to another psychotropic medication, with close
psychiatric monitoring, and all had psychiatric relapses.
Discussion
Our study offers novel information on the use of lithium in pregnancy through a
retrospective study of a cohort of women with severe mental illness. We were able to
document lithium levels for those who were prescribed lithium in the pregnancy,
thereby establishing a group of women and their babies who were actually exposed to
lithium, an advantage over data linkage studies where firm evidence of exposure is
often lacking. Secondly, we documented in some details, the women’s obstetric
progress including fetal ultrasound results, which revealed there were abnormalities
worthy of further investigation.
Considering the potential risks of lithium use in pregnancy and its potential for
teratogenicity, it would seem likely that preconception counseling would be a highly
desirable initiative. Despite this, only a third of women in our study had documented
evidence of preconception counseling, highlighting the need for improved service
delivery in this area. Discontinuation rates on discovery of pregnancy were reported in
over half of our woman (52%), and these findings are consistent with reported rates
for women in the UK prescribed lithium of 57% (McCrea et al., 2015). A recently
published pharmacy register study by Broeks et al. (2017) showed that woman with
bipolar disorder were at risk in pregnancy, with a reduction in redemption of
prescribed psychotropic medication. With a heightened risk for significant psychiatric
relapse during the pregnancy and in the postpartum period (Viguera et al., 2007) the
importance of preconception counseling, particularly in regard to medication
adherence was demonstrated, with women more likely to continue on lithium
throughout the pregnancy.
Women with SMI, and particularly those with severe mood disorders such as bipolar
disorder, are a vulnerable, high risk obstetric population that would benefit from
preconception counseling not only around medication risk benefit analysis, but also
around general health related issues. They have increased rates of medical
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comorbidities, and a higher likelihood of antenatal complications in pregnancy as
reported previously (Nguyen et al., 2012) and again highlighted in our observations.
They also have poor lifestyle choices that add further to their risk. Smoking, alcohol
and illicit drug use is seen at higher rates in those with SMI (Nguyen et al., 2012) and
can be a challenge to address, especially in pregnancy. Substance use in pregnancy,
the most common being cigarettes and cannabis, have been shown to potentially
increase rates of intrauterine growth restriction and preterm birth (Brown & Graves,
2013) along with many other pregnancy and neonatal complications. Our findings
revealed a significant reduction in alcohol and illicit substance use in pregnancy with
those women who remained on lithium medication compared to those that ceased
lithium in the first trimester. While this finding should be interpreted with caution, it
is possible that women in the discontinuation group may be more chaotic and may
engage in substance use in general or have increased use as a consequence of mood
control being destabilized due to ceasing lithium.
In the cohort of women exposed to lithium in the first trimester of pregnancy, there
were no recorded congenital abnormalities. Ultrasound was performed in each
trimester in order to monitor fetal growth and wellbeing. The most common reported
abnormality on ultrasound was found to be increased fetal abdominal circumference
(AC>90th percentile) in the third trimester, potentially indicating macrosomia
(Canavan & Hill, 2015). This was significantly different compared to those that had
ceased lithium therapy early in pregnancy, despite similar rates of concurrent
psychotropic medication use within the two groups. This finding has been previously
reported in a small sample group (n=18) of women who used lithium in pregnancy
compared to healthy controls on no medication (Imaz et al., 2013). There has been
some evidence also suggesting that lithium can increase the birth weight of the baby
(Jacobson et al., 1992) and after excluding those born prematurely, our study supports
an increased mean neonatal birth weight.
Another reported finding on ultrasound in the third trimester for three of the women
who remained on lithium was the occurrence of polyhydramnios. Polyhydramnios has
been associated with lithium use in pregnancy and in Newport’s study was found in
infants who had both high and low level exposure to lithium (Newport et al., 2005). It
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is thought to be due to the establishment of fetal diabetes insipidus as a result of the
lithium, but polyhydramnios has also been associated with the presence of
macrosomia in a normal population of pregnant women (Smith et al., 1992). Of our
cohort, the women who had polyhydramnios also had concurrent macrosomia
findings on ultrasound. Regardless of cause, these findings indicate a need for close
fetal monitoring, with ultrasound surveillance, for women that take lithium in
pregnancy.
An area of concern in the prescribing of lithium is its potential effect on thyroid
function. Thyroid disorders can be associated with mood disorders and have the
potential to complicate the management of bipolar disorders (Hu et al., 2013), and
have been shown to be associated with an increased risk of postpartum psychosis
(Bergink et al., 2011). Furthermore, lithium use can affect thyroid function and cause
TSH changes, particularly hypothyroidism with an elevated TSH (McKnight et al.,
2012). Universal screening for thyroid function in pregnancy remains controversial
(Casey & de Veciana, 2014), but the high rate of 36% of TSH abnormalities in our
sample may justify routine screening in each trimester of pregnancy. In those women
with abnormal TSH, further investigation with thyroid function and autoantibodies to
determine etiology is recommended (RANZCOG, July 2015).
In prescribing lithium in pregnancy, it is important to consider the metabolic
consequences, not only in regard to thyroid dysfunction but also in regards to weight
and gestational diabetes. While our study is limited by a small sample size, the mean
BMI at booking for all women was in the overweight category, and the women
prescribed lithium in pregnancy tended to have increased weight gain compared to
those that had ceased lithium. Risks for the development of gestational diabetes in
pregnancy include high BMI (Martin et al., 2015) and increased weight gain in
pregnancy (Hedderson et al., 2010), and although rates of gestational diabetes are
elevated in both groups compared to the Western Australian population rates of 7%
(Hutchinson, 2015) they are further increased in those using lithium in pregnancy
(32%). Whether this increase is related to metabolic changes, a slightly older
population in the lithium group or medication use, with both lithium or concurrent
psychotropic medication remains uncertain, and further research is required.
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It remains unclear how much dosing (measured by serum levels) has an impact on
pregnancy and neonatal outcomes, however recent evidence suggest that the lithium
level should be maintained as low as possible during the pregnancy, with regular
monitoring of levels due to pregnancy changes and if safe to do so, withhold the
medication during labor or 24-48 hours prior to planned delivery (Newport et al.,
2005). In our sample, while the median level ranged from 0.4-0.6 mmol/L, there was a
lot of variation within patient as well as between patients, further reinforcing the need
to closely monitor levels. There also appears to be greater fluctuation in lithium levels
in the weeks preceding delivery, which may be attributable to unpredictable changes
in fluid volume and glomerular filtration rates. This accords with recommendations to
monitor serum lithium level with increasing frequency from 36 weeks onwards
(Galbally, Snellen, et al., 2010).
While difficult to determine meaningful interpretation with a small sample size, the
whole cohort had high rates of special care nursery (SCN) admission after birth, which
has previously been noted with women with SMI (Frayne et al., 2017; Judd et al., 2014).
Women who continued lithium throughout the pregnancy had twice the rates, with
more neonates requiring a higher level of SCN care, suggesting that exposure of
lithium in the final trimester and leading up to delivery may be a risk. Neonatal
complications of respiratory distress (Diav-Citrin et al., 2014; Kozma, 2005; Pinelli et
al., 2002) and lower Apgar scores (Newport et al., 2005) have been reported in the
literature and are supported in our observations.
Lithium use in breastfeeding women remains a complex challenge, and in general
many clinicians and experts will advise the patient not to breastfeed due to high
excretion levels and potential toxicity for the neonate (NICE, 2014). While a recent
case series (Bogen et al., 2012), suggested that women can be supported to breastfeed
while taking lithium, it is important to note also that breastfeeding can be associated
with sleep disruption, which may heighten the risk of relapse in a woman with bipolar
disorder.
The management of women with a severe bipolar disorder in the immediate postnatal
period can be difficult. Women are counseled in regards to risk; but have to be
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supported in their choices. One woman reduced her lithium in order to trial
breastfeeding, and subsequently developed a hypomanic relapse. Four women decided
to switch from lithium to another medication (sodium valproate or atypical
antipsychotics or a combination) in order to breastfeed and consequently had
relapses. It is important to note that our study was a retrospective case series over a
number of years, which showed not only variation in clinical practice but also the
importance of patient preference and the push for breastfeeding. Whilst breastfeeding
has many advantages, this clearly cannot be done without a thorough risks benefit
analysis. While a collaborative and informed approach should be standard for
managing pregnant women on lithium, the switching from lithium to another agent in
order to breastfeed may be associated with an unacceptably high risk of relapse. Our
study also showed that irrespective of whether a woman ceased or continued with
lithium during the pregnancy, the postpartum period remains high risk and close
monitoring and support is required.
Conclusion
Our cohort study adds to the available literature on lithium use in pregnancy and
highlights the need for continual research in this area. Women with major mood
disorders are a highly vulnerable group, and a continuum of support ranging from
preconception counseling, through to enhanced multidisciplinary antenatal care and
postnatal follow up for mother and baby should be made available. With the increased
risk of fetal ultrasound abnormalities, including macrosomia, potential thyroid
abnormalities, need for close lithium level monitoring, antenatal complications and
neonatal resuscitation, pregnancy care should take place in a tertiary maternity center.
There is a need to continue to establish clear evidence based antenatal guidelines,
appropriately updated, which can help direct both women and treating health
professional in the optimal management of this at risk population.

131

Current Knowledge on the subject
•

Lithium use is recommended for the management of women with severe
mood disorders.

•

Lithium use in pregnancy is complex for both psychiatrist and
obstetrician.

•

Evidence based knowledge is lacking due to the low number of patients

What this study adds
•

Highlights the importance of preconception counseling for medication
adherence in pregnancy if lithium is recommended.

•

Abnormalities of ultrasound findings/ effects on fetal growth in the third
trimester of pregnancy warrant monitoring.

•

Highlights the risk in switching from lithium to another psychotropic in
the immediate postpartum period in order to breastfeed.
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Psychiatric admission during pregnancy in women with
schizophrenia
The following is an accepted version of the article: Harris, E., Frayne, J, Allen, S.,
Renganathan, K. & Nguyen, T. (2018). Psychiatric admission during pregnancy in
women with schizophrenia who attended a specialist antenatal clinic. Journal of
Psychosomatic Obstetrics & Gynaecology, 40(3), 211-216, which has been published in
final form at https://doi.org/10.1080/0167482X.2018.1461832

Abstract
Objectives: The mental health and wellbeing of pregnant women with schizophrenia
is an area of research interest. We aim to explore this relationship particularly in
regards to psychiatric admission rates, timing and their associated contributing
factors.
Methods: 98 pregnancies to women with schizophrenia who attended a specialist
antenatal clinic and delivered from July 2007 to February 2016, were retrospectively
examined. The cohort was divided into two groups based on psychiatric admission.
Descriptive data was analysed using SPSS software.
Results: Overall, 40.8% required psychiatric admission during pregnancy. A higher
proportion of subjects had their initial psychiatric admission in the first trimester
compared to the third trimester (p=0.002). Of note, 10.2% were admitted within one
month either side of conception. Women with admission also presented later for their
first antenatal appointment (p=0.04, 95% CI -2.1 to -1.9). Psychiatric admission was
associated with substance (p=0.014) and alcohol use (p=0.001), child protective
services involvement (p=0.022) and infant being placed in out of home care (p=0.01),
but not with poorer obstetric or neonatal outcomes.
Conclusion: High rates of psychiatric admission are evident throughout pregnancy
for women with schizophrenia, with a high proportion of first presentations for
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admission occurring in the first trimester. Psychiatric admission is associated with
poorer antenatal care attendance and adverse psychosocial outcomes, highlighting the
need for enhanced multidisciplinary pregnancy care for this at risk group. Inpatient
psychiatric services should consider pregnancy testing and contraception review for all
women of childbearing age, admitted with schizophrenia.
Keywords: schizophrenia, pregnancy, psychiatric admission, antenatal care,
psychiatry

Article
Introduction
Schizophrenia is a severe mental illness (SMI) that occurs in women of child bearing
age (Thara & Kamath, 2015). The disability associated with this disorder makes the
management of reproductive health and pregnancy particularly challenging. It is
widely accepted that pregnant women with schizophrenia are at risk of adverse
pregnancy outcomes (Jablensky et al., 2005; Nguyen et al., 2012; Patton et al., 2002;
Robinson, 2012; Vigod et al., 2014); but whether this is due to the underlying
condition, its associated treatment or comorbidities, remains unclear. Furthermore,
high rates of unplanned pregnancies (Miller, 1997) and more frequent health risk
behaviours, such as smoking, are seen in this population (Ellman et al., 2007; Judd et
al., 2014; Matevosyan, 2011; Nguyen et al., 2012; Nilsson et al., 2002). Mental health
deterioration represents another potential risk for adverse pregnancy outcomes.
Studies on the course of schizophrenia in pregnancy are limited, contradictory and
difficult to interpret (Patton et al., 2002). Prevalence rates for psychotic symptoms in
pregnancy range from 66 to 94 percent (Vigod & Ross, 2010). Psychiatric hospital
admission rates amongst women with schizophrenia during pregnancy also vary
greatly with two Australian studies reporting 12.7 (Judd et al., 2014) and 38.6 percent
(Nguyen et al., 2012). Large data linkage studies have similarly found admission rates
of approximately 12 percent during pregnancy, which were lower than those reported
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in the one year period prior (Rochon-Terry et al., 2016; Vigod et al., 2014), suggesting a
potential positive effect of pregnancy on mental health. No studies have considered
the timing of psychiatric admission in pregnancy as a primary outcome.
Data on the effect of psychiatric relapse on pregnancy outcomes is also inconsistent.
Poorer obstetric outcomes from schizophrenia exacerbation in pregnancy have been
suggested (Nishizawa et al., 2007; Vigod & Ross, 2010), but a 2005 Australian study
found increased risk of obstetric complications with no additional risk amongst those
women with psychiatric admission in pregnancy (Jablensky et al., 2005). Further,
whilst it is known that psychotic disorders can affect a woman’s ability to care for her
child (Howard, 2005), the relationship between psychiatric relapse and adverse
outcomes relating to child welfare has not yet been explored.
A more detailed exploration of psychiatric deterioration in pregnancy in women with
schizophrenia is needed (Jablensky et al., 2005). Therefore, our primary aim was to
determine the rate and timing of psychiatric admission amongst a cohort of pregnant
women with schizophrenia who attended a specialist antenatal clinic. Secondary aims
were to explore possible associations between psychiatric admission and obstetric,
neonatal and psychosocial outcomes.
Methods
This is a retrospective analysis of data for 98 pregnancies to 89 women with
schizophrenia who received care at a specialist antenatal clinic. The King Edward
Memorial Hospital (KEMH) Childbirth and Mental Illness (CAMI) Antenatal Clinic
was established in Western Australia in 2007. This unique clinic receives state-wide
referral and provides care to pregnant women with SMI via a multidisciplinary team
including midwifery staff, GP/Obstetrician, Consultant Psychiatrist and Social Work.
Data were extracted from a purpose designed database for the collection of obstetric
and neonatal outcomes in women with SMI (Nguyen et al., 2012). The data were
expanded using medical records. Ethics approval was given by the hospital Human
Research Ethics Committee (HREC).
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All pregnancies of women with a diagnosis of schizophrenia or schizoaffective
disorder in accordance with ICD-10 (WHO, 1992) who attended the clinic and gave
birth from July 2007 to February 2016 were included. Women with multiple births or
who did not deliver an infant of at least 20 weeks gestation were excluded from
analysis. The sample was divided into two groups based on psychiatric hospital
admission in pregnancy.
Variables collected were maternal demographics, pregnancy characteristics,
comorbidities and antenatal care, obstetric and neonatal outcomes as defined by the
Western Australia Midwives’ Notification System (Hutchinson, 2015), as well as
psychosocial outcomes including psychiatric admission and child welfare services
involvement. Socioeconomic disadvantage was identified using residential postcode
and the Socioeconomic Indexes for Areas, with deciles 1 and 2 equating to areas of
most disadvantage (Pink, 2013). Pregnancy trimesters were defined as weeks 1-13 (first
trimester), weeks 14-27 (second trimester) and weeks 28-42 (third trimester)
(American College of Obstetricians and Gynecologists, 2015) and estimated by the
estimated delivery date. Psychiatric hospital admission includes admission to any
hospital where the reason was documented as primarily mental health related.
Analysis was conducted using SPSS Version 22 (IBMCorp, 2013). T-tests were used for
continuous, normally distributed variables and Chi-Square tests for categorical data.
Post hoc power calculation showed our sample size had over 80% power to detect an
effect size of 0.3 for population proportion.
Results
Rate and timing of psychiatric admission in pregnancy
40.8% (40) of the women studied had at least one psychiatric admission during
pregnancy. 35% of those were admitted in more than one trimester owing to a
prolonged admission or multiple separate admissions. Initial admission was
significantly greater in the first trimester (50%) compared to the third (17.5%)
(p=0.002); with a downwards trend in initial psychiatric admissions after the first
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trimester. Of note, 10.2% had psychiatric admissions in the month either side of
conception.
The study group characteristics and demographics are in Table 6-3. Mean maternal
age was similar at 29.9 years (range 24-36) in the psychiatric admission population
compared with 31.6 years (range 26-36) (p=0.14, 95%CI -0.56-4.0) for those without

Table 6-3 Characteristics/demographics of women with schizophrenia
Descriptor

Psych Admission

P Value

n=40 (%)

No Psych
Admission
n=58 (%)

14 (35.0%)

10 (17.5%)

0.050

4 (10.0%)

13 (22.4%)

0.110

27 (67.5%)
13 (32.5%)

47 (81%)
11 (19%)

0.126
0.126

6 (15%)

10 (17.2%)

0.764

15/38 (39.5%)’

12/57 (21.2%)$$

0.051

Parity:
Nulliparous
1-2
3+

16 (40.0%)
19 (47.5%)
5 (12.5%)

24 (41.4%)
24 (41.4%)
10 (17.2%)

0.889
0.548
0.312

BMI:
Normal (18.5-24.9kg/m2)
Overweight (25-29.9kg/m2)
Obese (>30+ kg/m2)

10 (26.3%)’
12 (31.6%)’
15 (39.5%)’

14 (24.1%)
20 (34.5%)
24 (41.4%)

0.810
0.764
0.849

Tobacco smoking:
Daily
11-20/day
20+/day

26 (65.0%)
9 (23.1%)
6 (15.4%)

31 (53.4%)
9 (15.8%)
7 (12.3%)

0.255
0.379
0.674

Folate:
Preconception
During pregnancy

2 (6.1%)%%
19 (52.8%)‘‘

5 (10.2%)§§
37 (69.8%)$$$

0.510
0.103

6 (15.4%)%%%
22 (56.4%)%%%
11 (28.2%)%%%

19 (32.8%)
32 (55.2%)
7 (12.1%)

0.055
0.904
0.045

33 (82.5%)

45 (77.6%)

0.555

22 (55.0%)
13 (41.9%)§§§

26 (44.8%)
21 (37.5%)‘‘‘

0.322
0.682

Aboriginal$
CALD%
Place of residence :
§

Metro
Rural
Socioeconomic disadvantage
No partner

Timing of first antenatal
appointment:
First trimester
Second trimester
Third trimester
Medical comorbidities (1 or
more)
Psychiatric comorbidities:
>1 mental health diagnosis
EPDS score of >13 in pregnancy
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Descriptor

Antipsychotic medication use at
36 weeks:
Typical
Atypical
Both

Psych Admission

P Value

n=40 (%)

No Psych
Admission
n=58 (%)

2 (5.0%)
32 (80.0%)
4 (10.0%)

7 (12.1%)
37 (63.8%)
2 (3.4%)

0.234
0.084
0.183

CALD: culturally and linguistically diverse; BMI: body mass index; EPDS: Edinburgh Postnatal Depression Scale
$Includes

both Aboriginal and Torres Strait Islanders, whilst acknowledging the significant differences in culture

%Culturally

and Linguistically Diverse (includes Sundanese, Vietnamese, Congolese, Sri Lankan, New Zealander, Hong Kongese,
Filipino, Indonesian, Chinese and Chinese Singaporean women)

§Metro

is RA1 and Rural is RA2-5 for the study population based on the Australian Standard Geographical Classification –
Remoteness Area 2006 (Australian Bureau of Statistics, 2007) n=38, $$n=57, %%n=33, §§n=49, ‘‘n=36, $$$n=53, %%%n=39, §§§n=31, ‘‘‘n=56

admission. Smoking rates were also similar, as well as equally low quit rates (5% cf
8.6%, p=0.494) and low nicotine replacement therapy (NRT) use in pregnancy (7.7% cf
12.3%, p=0.465).
Associations with psychiatric admission in pregnancy
A statistically significant proportion of the psychiatric admission group used
substances in pregnancy (50% cf 25.9%, p=0.014), and specifically amphetamines
(30.0% cf 13.8%, p=0.050). Additionally, more women with admission reported alcohol
use in pregnancy (44.1%, 15/34 cf 12.3%, 7/54 p=0.001), with higher rates of more
frequent alcohol consumption (2-3 times per week or more; 26.5%, 9/34 cf 5.6%, 3/54
p=0.005).
Mean gestation at booking (first antenatal appointment) was higher in the psychiatric
admission group at 23.5 weeks (range 8-38) compared with 18.7 weeks (range 11-26)
(p=0.04, 95% CI -2.1 to -1.9). Further, the mean number of antenatal appointments
attended amongst those with psychiatric relapse was fewer (6.0, range 0-12 cf 7.9,
range 2-13, p=0.01, 95% CI 0.37 to 3.24) with more women attending less than 80% of
their appointments (47.5%, 19/40 cf 17.2%, 10/58 p=0.001).
Less women with psychiatric admission had an ultrasound dating scan (52.6%, 20/38
cf 78.9%, 45/57 p<0.01), first trimester scan (43.6%, 17/39 cf 65.5%, 38/58 p=0.03) or
fetal anatomy scan (82.5%, 33/40 cf 94.8%, 55/58 p=0.048). Women with admission
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were also less likely to have conducted the oral glucose tolerance test (OGTT)
compared with those without (38.5%, 15/39 cf 61.4%, 35/57 p=0.027), despite high rates
of gestational diabetes amongst this group (26.3%).
Effect of psychiatric admission on pregnancy outcomes
There were no statistically significant associations between psychiatric hospital
admission and obstetric and neonatal outcomes (Table 6-4).
Table 6-4 Obstetric and neonatal outcomes in women with schizophrenia
Descriptor

Psych
Admission

No Psych
Admission

P value

n=40 (%)

n=58 (%)

Preeclampsia

4 (10.0%)

5 (8.6%)

0.816

Antepartum Haemorrhage

3 (7.5%)

6 (10.3%)

0.632

Any antenatal complication

26 (65.0%)

37 (63.8%)

0.902

Assisted vaginal delivery

8 (20.0%)

8 (13.8%)

0.412

ELUSCS

7 (17.5%)

13 (22.4%)

0.555

14 (24.1%)

0.363

44 (75.9%)

0.904

Delivery:

NELUCS

13 (32.5%)

Any delivery complication

30 (76.9%)

Preterm birth <37 weeks

6 (15.0%)

4 (6.9%)

0.193

Low Birth Weight <2500g

5 (12.8%)%

5 (8.6%)

0.505

Large for Gestation Age
>4000g

4 (10.3%)%

5 (8.6%)

0.785

1 Minute Apgar Score: 8-10

25 (65.8%)§

39 (67.2%)

0.880

5 Minute Apgar Score: 8-10

31 (81.6%)

49 (84.5%)

0.379

Birth malformations

4 (10.5%)

7 (12.1%)

0.816

Special care nursery
admission

24 (61.5%)%

28 (48.3%)

0.199

Postpartum contraception

16 (43.2%)$$

35 (61.4%)§§

0.083

$

%

§

ELUSCS: elective lower uterine segment caesarean section; NELUSCS: non-elective lower uterine segment caesarean section;
$Delivery complications: fetal compromise, shoulder dystocia, postpartum haemorrhage and failure to progress
%n=39; §n=38, $$n=37, §§n=57
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However, increased rates of engagement were observed between admission and child
protective services involvement (67.5% cf 43.9%, p=0.022) as well as infant
apprehension (out of home placement) (42.5% cf 19.3%, p=0.01). Importantly,
substance use was similarly associated with child protective services involvement
(57.7%, 30/52 p<0.01) and infant apprehension (82.1%, 23/28 p<0.01).
Discussion
Our study has shown a psychiatric admission rate of 40.8% for women with
schizophrenia during pregnancy, with 35% of those admitted in more than one
trimester of the pregnancy. This rate is higher than previously reported, although
previous studies have used population-based samples (Rochon-Terry et al., 2016) or
cohorts from a non-specialty clinic setting (Judd et al., 2014). Our sample may
represent women with higher acuity illness, warranting referral to specialist care.
Psychiatric admissions occurred uniformly across the three trimesters. However, the
initial psychiatric admission in pregnancy was more likely to occur in the first
trimester with a downwards trend thereafter, consistent with results from RochonTerry et al. (Rochon-Terry et al., 2016). Reasons for the initial psychiatric admission in
early pregnancy may be multifactorial and include possibilities such as mental health
deterioration on discovery of an unplanned pregnancy, discontinuation of
antipsychotic medications (Brameld et al., 2017; Jones et al., 2014; Nishizawa et al.,
2007; Petersen et al., 2014) or poor illness control in the preconception period.
Interestingly, the effect of socioeconomic disadvantage on hospitalisation of our
population was not significant, supportive of findings by Brameld et al. (2017). Alcohol
and substance use, particularly amphetamines, were found to be associated with
psychiatric admission in pregnancy amongst women with schizophrenia. This is in
keeping with similar associations in non-pregnant adults with schizophrenia (Brameld
et al., 2017; Olfson et al., 2011). Although alcohol and substance use are potentially
modifiable, current available interventions for cessation have questionable
effectiveness amongst this population (Taylor et al., 2015).
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Psychiatric admission in pregnancy does not appear to further increase the risk of
adverse obstetric and neonatal outcomes amongst women with schizophrenia
(Jablensky et al., 2005; Judd et al., 2014; Nguyen et al., 2012). Delivery of an enhanced
multidisciplinary antenatal care model by this clinic, and/or psychiatric admission
resulting in temporary reduction of substance use, may be contributing factors.
Psychiatric admission is, unsurprisingly, associated with child protective services
involvement although substance use is a likely contributory factor. Whilst we did not
consider outcomes beyond the immediate postnatal period, adverse longer-term
outcomes for mother and child have been suggested (Vigod & Ross, 2010) and may be
influenced by psychiatric relapse in pregnancy.
Women with schizophrenia have a reduced likelihood of adequate antenatal care
provision (Goodman & Emory, 1992; Lin, Chen, et al., 2009; Matevosyan, 2011; Miller &
Finnerty, 1996). We found that those with psychiatric admission in pregnancy are at
even higher disadvantage, with later and less frequent antenatal care service
engagement, and lower rates of screening tests such as routine ultrasounds and
glucose screening for gestational diabetes. This supports recent findings of a two-fold
increased risk of non-compliance with the OGTT amongst women with schizophrenia
in pregnancy (Ben-Sheetrit et al., 2018). Women with schizophrenia in our study also
demonstrate high smoking rates coupled with low quit rates and NRT use. Targeted
counselling and therapy in the first trimester aimed at reducing pregnancy risk factors
and encouraging a healthy lifestyle is the responsibility of all health practitioners
involved in the care of pregnant patients.
Beyond pregnancy care, previous studies have found women with schizophrenia have
more lifetime sexual partners, higher rates of substance use and low contraception use
resulting in unplanned pregnancies (Hauck et al., 2015; Miller, 1997; Miller & Finnerty,
1996; Seeman & Ross, 2011). In supplementing these studies, our cohort had low rates
of female controlled contraception use in the immediate post-partum. The reasons for
low contraception prescribing may include unwanted side effects, contraindications
(smoking and obesity) and difficulties with consent (Coverdale et al., 1993). These
family planning issues persist despite contact with health services, with one in ten of
our participants having psychiatric admission within one month either side of
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conception. Encouragement for psychiatric hospitals to establish family planning
programs has been evident since 1972 (Abernethy & Grunebaum, 1972) with similar
recommendations on preconception counselling still apparent in 2015 (Taylor et al.,
2015).
Strengths and limitations
Our study allowed for a detailed examination of psychiatric relapses requiring
admission and their associated contributors. However, whilst our cohort may be more
representative of our target population compared with large data-linkage studies, we
have not considered any episodes of psychiatric relapse which did not necessitate
hospital admission. Our small sample size also limits our ability to appropriately
analyse pregnancy outcomes, particularly due to the pre-existing higher background
risk of adverse events.
Inclusion of single centre data may introduce selection bias, with women who had
psychiatric relapses referred to this clinic for specialist care, but generalisability is
improved as the clinic provides a state-wide tertiary referral service. Recall bias was
minimised in this retrospective study by prospective data collection and the use of
both computer-based information systems and hard copy medical records.
Conclusion
Women with schizophrenia remain a high risk group in pregnancy with high rates of
psychiatric admission associated with poorer antenatal care and adverse psychosocial
outcomes for mother and child. Pregnancy testing and review of contraception for all
women of childbearing age admitted to a psychiatric facility should be considered.
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Chapter summary
The publications presented in this chapter highlight some unique challenges for
women and health professionals when managing pregnancy care within this
population. The diversity of potential issues identified, whilst they may be specific to a
particular group, may also overlap with the needs for all women with a SMI diagnoses.
Early management of pregnancy can be complicated by medication management
dilemmas, especially when potentially teratogenic medications are being prescribed.
The lithium study showed that over a half of women ceased this medication on finding
out they were pregnant, often without receiving counselling from a treating
psychiatrist. Additionally, women with schizophrenia had high rates of psychiatric
inpatient treatment with four out of ten requiring admission and 50% of these
occurring within the first trimester of pregnancy. The reasons behind the high
admission rates in the first trimester are unknown from this study, but a potential
cause may be due to cessation of medication resulting in psychiatric relapse.
Psychotropic medication use at the time of psychiatric inpatient admission was not
reported for the women in this study with schizophrenia but requires further
exploration.
The use of nicotine, alcohol and illicit substances in pregnancy was elevated in women
who ceased lithium in early pregnancy, and also in women with schizophrenia who
had had a psychiatric inpatient admission. This suggests that psychiatric
destabilisation can potentiate risk behaviours in pregnancy.
The prevention and management of psychiatric relapse in pregnancy and the
immediate post-partum period can be complex. The reality is that some women may
cease medication without medical advice and then need to restart it, or they may
decide not to take medication resulting in a significant deterioration in their mental
health requiring inpatient management. A proportion of women who took lithium in
pregnancy and whose mental health was stable, wished to cease the medication on
delivery in order to breastfeed their babies. As shown in our lithium study, even with
ongoing psychiatric support via outpatient management or mother baby unit
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admission for monitoring, psychiatric relapse was significant. Additionally, a small
proportion of women in the second publication, who had a schizophrenia related
diagnosis, remained mentally stable throughout their pregnancy and chose not to take
psychotropic medication. As we have previously mentioned, women are counselled
regarding the risks and benefits of medication use in pregnancy but are supported in
their informed choices by receiving regular psychiatric assessment alongside their
pregnancy care.
Psychiatric inpatient admission did not impact obstetric and neonatal outcomes in our
schizophrenia cohort, but certainly impacted antenatal care delivery, particularly in
the early half of the pregnancy, with later first antenatal appointments, reduced
antenatal visits and reduced rates of early gestation dating scans, first trimester
screening for trisomy risk, morphology scans, and glucose screening for gestational
diabetes. The psychosocial impact was also significant for these women, with higher
rates of child protection involvement and out of home child placement.
Multidisciplinary care is vital in women with complex medical and social needs.
Working collaboratively to ensure a comprehensive approach to the woman’s care,
especially with involvement of community mental health treating teams, private
psychiatrists and psychiatric inpatient facilities alongside obstetric management is
paramount in addressing some of the issues raised in this chapter.
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Chapter 7 Discussion
Rather than summarise the main conclusions from the presented publications within
this thesis, the final chapter will integrate findings with existing evidence in order to
highlight implications for clinical practice. As a clinician, my desire is for the growth
of knowledge through research to be translated directly into improvements within our
health care system and, in the case here, for pregnant women with a diagnosed severe
mental illness. The chapter concludes with a discussion on recommendations for the
future, including the importance of advocacy for this group, and further research
directions.

Why a multidisciplinary model is essential in caring for pregnant
women with severe mental illnesses
The first aim of this thesis was to describe why a comprehensive multidisciplinary
model of antenatal care is essential for women with severe mental illness in
pregnancy. During the undertaking of this thesis new clinical practice guidelines for
pregnancy care in Australia have recommended a multidisciplinary team approach to
care for women with a severe mental illness, with the aim to improve communication,
promote pregnancy and post birth planning and facilitate continuity of care across
different clinical settings (Department of Health, 2018). The establishment of the
CAMI clinic more than ten years ago and our model of antenatal care, as described in
detail in the publication presented in Chapter 3 (Frayne et al., 2019), and our research
endeavours (Nguyen et al., 2012) and positive consumer feedback (Frayne et al., 2020;
Hauck et al., 2013) have helped strongly advocate for this multidisciplinary approach
in Western Australia. Yet, despite this recommendation, there still is limited support
for this model in managing pregnancy for women with SMI within Australia’s health
care system, even though a similar model is supported nationwide with pregnancy
care for women with drug and alcohol issues.
The recommendation for a multidisciplinary approach and continuity of care across
services involves a combination of professional disciplines or specialisations including
obstetricians, midwives, perinatal psychiatrists, social workers, dieticians,
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neonatologists and/or paediatricians, psychologists as well as primary care providers,
who, in Australia, are mainly general practitioners (GPs), working together for the
benefit of improving patient outcomes.
Continuity of care, as discussed in Chapter 2, ideally starts in the preconception or
early pregnancy period, prior to the woman’s first hospital antenatal visit, and occurs
primarily in the GP setting (Frayne & Hauck, 2017). Continuity of care in this GP
setting in the postpartum period involves care of both the new mother and baby. The
GP’s role in the team is essential for many reasons, including the provision of adequate
preconception counselling and reproductive planning, health promotion including
lifestyle risk reduction, the optimal management of medical comorbidities, which are
increased in pregnant women with SMI (Frayne et al., 2019), and the coordination of
education, support services and liaison with community mental health treatment
teams or private psychiatrists and obstetric services.
Obstetricians, GPs with training in obstetrics and midwives undertake the majority of
antenatal and delivery care, but they need to have appropriate training and skills to
improve their understanding of the complexity involved in caring for women with SMI
(Department of Health, 2018). Additionally, the increased rates of all antenatal
complications in women with SMI compared to women with no mental illness (Frayne
et al., 2019), classifies them as a high-risk obstetric group, and the increased rates of an
emergency caesarean section in women with schizophrenia (Frayne et al., 2019)
warrants delivery of care in a setting where these factors are taken into consideration.
Furthermore, with elevated rates of special care nursery admission and neonatal
resuscitation for babies of women with SMI (Frayne et al., 2017), neonatologist and
paediatric support is also necessary.
Allied health professionals are invaluable as members of the multidisciplinary team.
Given increased rates of obesity (Frayne et al., 2019), gestational weight gain (Frayne et
al., 2020) and gestational diabetes (Frayne et al., 2019; Galbally et al., 2020) within this
population of pregnant women, access to dietetic services is especially important. A
social worker is also essential to provide pre-birth planning and coordination of
community-based support services. Risk related to intimate partner violence in
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women with SMI is high and reported to occur at three times the rate of that in
general pregnancy population within Australia (Suparare et al., 2020). Alongside this,
a third of women with SMI in our cohort had child welfare and protective services
involvement and many required psychiatric inpatient admissions, either antenatally or
in the immediate post-partum period (Frayne et al., 2019).
Given the complex issues around psychotropic medication use in pregnancy (Galbally,
Snellen, et al., 2010), polypharmacy (Galbally et al., 2019), and the risk of psychiatric
relapse (Harris et al., 2019; Viguera et al., 2011) another important member of the
multidisciplinary team is the perinatal psychiatrist. Within our CAMI clinic, the
perinatal psychiatrist provides a consultant liaison service alongside the treating
community psychiatric team and psychologists so that continuity of care is provided
across differing clinical settings—hospital and community.
In summary, the findings from this thesis provide strong evidence of the increased
health needs and complexity of managing women with SMI and their babies,
supporting such a multidisciplinary model of care for all pregnant women with SMI
and the need for good communication between providers and a documented
pregnancy and postnatal plan. As one woman stated about the antenatal clinic
(Chapter 4) “…a one stop shop, you can see everyone you need to in the one appointment
– convenient (P14).

Enhanced antenatal care—can it improve access to and utilisation
of antenatal services?
Antenatal care has been shown to improve both obstetric and neonatal outcomes
(WHO, 2016) but limited research suggests that women with SMI attend care later
(Judd et al., 2014) and less frequently, particularly those women with a diagnosis of
schizophrenia (Lin, Tang, et al., 2009). More recently, one study reported that women
with mental illness may use antenatal services even more than women with no mental
illness, possibly due to increased anxiety or pregnancy complications (Ben-Sheetrit et
al., 2018). We found that women with bipolar disorders were significantly more likely
to have a greater number of antenatal attendances than women with schizophrenia, as
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were women with pregnancy complications, particularly preeclampsia and pregnancy
related hypertension (Frayne et al., 2019).
Challenges exist for women with SMI in both access to and utilisation of antenatal
services. We reported that 29% of women in our prospective study presented in
Chapter 4 had significant issues with practical support during their pregnancy that
could potentially influence access to and attendance for care. These included
problems such as accommodation, financial issues, childcare concerns and lack of
transport (Frayne et al., 2020). However, these challenges can be managed. For
example, our CAMI team social worker works with these women to find enablers to
facilitate antenatal care attendance. As a consequence, despite these challenges, our
clinic attendance rates are over 90%, and with an average of 7.7 hospital antenatal
visits (Frayne et al., 2019), suggesting that these women have suitable engagement
with our service.
Another challenge we described is late referral. We found 16% of women in our cohort
were referred for care following a late referral or transfer of service from another
provider (Frayne et al., 2019). The reasons behind this finding remain unknown and
are likely to be multifactorial. However, we identified several factors associated with a
later gestational age at the first hospital antenatal visit. These included substance use,
child welfare involvement and psychiatric admission during pregnancy (Frayne et al.,
2019), suggesting that poor mental health is a contributing factor.
Likewise, the number of antenatal care visits during pregnancy was significantly
reduced in these women with substance use (including smoking), child welfare
involvement and psychiatric admission during pregnancy (Frayne et al., 2019). These
findings suggest that mental health and stability can directly impact antenatal care
and women with schizophrenia are the most vulnerable group (Frayne et al., 2019).
We found substance use and child welfare involvement were also associated with
increased risk of psychiatric admission during pregnancy for women with
schizophrenia (Harris et al., 2019), supporting findings that, in an adult population
with schizophrenia, substance use is a prognostic predictor of psychiatric hospital
admission (Olfson et al., 2011). Improving antenatal care access to women with this
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combination of risk factors remains difficult but working closely with psychiatric
community outpatient and inpatient services in a multidisciplinary model of care
could further improve early access and attendance rates.

Targeted strategies to improve obstetric and neonatal outcomes for
women with severe mental illnesses
Preconception counselling
Mental Health Care in the Perinatal Period: Australian Clinical Practice Guidelines
(Austin et al., 2017) recommend that preconception planning should ideally start with
all women of childbearing age at diagnosis of a severe mental illness. However, the
complexity of managing a mental illness, motherhood, potential medications issues
for mother and baby and other risks requires a shared decision-making process that
needs to occur over a period of time. Screening for pregnancy intention is therefore
essential for women with psychiatric conditions who are of reproductive age (Frieder
et al., 2008). For those women who indicate pregnancy intention in the near future
there is a need to optimise physical health. With increasing evidence linking health
prior to pregnancy to pregnancy outcomes (Stephenson et al., 2018) and the risk of
development of non-communicable diseases in offspring and future generations
(Fleming et al., 2018), preconception health is a vital component to improving
outcomes.
Access to preconception care is not necessarily an issue, as the majority of women
with SMI report having a GP (Hauck et al., 2015) whom they visit for their health care
needs. However, many women in the general community remain unaware of the need
for preconception care (Mazza & Chapman, 2010) and this is unlikely to be different
for women with severe mental illnesses. Raising awareness of the importance of
prepregnancy counselling, particularly for women with SMI, in the women
themselves, their psychiatrists and their GPs needs to be a primary goal to improve
outcomes in this regard.
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Preconception counselling in the primary care setting involves both physical and
mental health care. A psychiatric diagnosis of a severe mental illness has been shown
within this thesis to be associated with increased rates of coexisting medical
comorbidities, including obesity, high rates of smoking, alcohol and substance use
(Frayne et al., 2019), all of which can be managed prior to pregnancy. A populationbased study suggests that pregnancy is a motivating factor for many women to cease
lifestyle risky behaviours such as substance abuse (Kendler et al., 2017) and reinforces
the need for early intervention. Similarly, the appropriate use of prenatal vitamin
supplementation can be reinforced, with our findings showing low levels of folic acid
supplementation prepregnancy, especially in women with schizophrenia and low
levels of elevated doses of folic acid supplementation in women prescribed mood
stabilisers, needed to offset the impact of these medications on folic acid metabolism.
The potential for improvement of outcomes by initiating simple but effective
measures could occur as part of a push towards a greater awareness of the importance
of preconception counselling for women with SMI.
Additionally, an assessment of an individual’s mental health and medication
requirements needs to be undertaken, in consultation with the treating psychiatric
team, as part of the preconception counselling process (Nguyen et al., 2015). Despite
the ideal goal of reproductive planning, we found many women fail to undertake
preconception counselling when considering a pregnancy, even if they are taking a
potential teratogenic medication such as lithium (Frayne et al., 2018). This can lead to
high rates of medication discontinuation precipitating psychiatric relapse (Cohen et
al., 2006; Frayne et al., 2018; Viguera et al., 2007) which ultimately increases the
burden on women and their families. As seen throughout this thesis, the majority of
women are prescribed and taking psychotropic medication for the management of
their mental health. Discussions on reproductive planning goals with these women
could occur at routine prescribing of medication, and occur during community
psychiatric review (Catalao et al., 2020) or in a general practice setting.
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Medical comorbidities
Optimisation of physical health is important for women choosing to start a family and
can lead to improved outcomes for both women and their children (Bird et al., 2017;
LifeCycle Project-Maternal et al., 2019). As seen in Chapter 3, women with SMI are at
increased risk of pre-existing medical comorbidities in pregnancy compared to women
with no mental illness, with almost a half of women reporting one or more medical
conditions (Frayne et al., 2019). Early management of comorbidities can occur in the
GP setting (Frayne & Hauck, 2017) and should be encouraged. Already, raised
awareness of the link between people with SMI and metabolic risk has led to
improvements in preventative screening (Ritchie & Muldoon, 2017) within this
population and could be extended to include a wider range of physical health issues
including those that impact pregnancy.
One example of a medical comorbidity which is common in women with SMI and
where management can be improved in pregnancy is asthma. The rate of asthma in
pregnant women with SMI was double that found in the general population of women
in pregnancy (Frayne et al., 2019). This is important considering that asthma has been
associated with increased risk of obstetric complications (Mendola et al., 2013; Wang
et al., 2014), with those women with moderate to severe asthma being at particular risk
(Wang et al., 2014). It is unclear why this is the case, though worsening asthma has
been linked to both obesity and smoking (Wang et al., 2014) which were also elevated
within our pregnant SMI population (Frayne et al., 2019). Improving health literacy,
introducing adequate pharmacological management and reducing lifestyle risk factors
such as obesity and smoking, could all have a positive impact on asthma morbidity in
pregnancy and beyond within this group of women.

Diet, obesity and weight management
It remains difficult to quantify poor obstetric and neonatal outcomes in women with
SMI related to elevated BMI and excessive weight gain in pregnancy. However, a
reduction in obesity and optimum weight management in pregnant women with SMI
should lead to an overall improvement in maternal, obstetric and neonatal outcomes.
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Understanding of the impact of weight management and how best to effect change in
this group of women is limited. We found elevated rates of obesity in just over 36% of
women at their first hospital antenatal visit (Frayne et al., 2019), well above rates for
the general population of women in pregnancy, and 82% had above the Institute of
Medicine recommended weight gain based on their first antenatal visit BMI (Frayne et
al., 2020). The importance of weight management prior or during pregnancy is
paramount, but the consequences of not addressing this issue is equally serious for
future outcomes. We know that rates of obesity are elevated in people with SMI
(Morgan et al., 2014) and this can lead to poor prognostic long term outcomes such as
cardiovascular and metabolic disorders (Morgan et al., 2014; Morgan et al., 2017).
Ideally, optimising weight in the preconception period is preferable, as adverse
maternal outcomes are associated with an increasing prepregnancy BMI (LifeCycle
Project-Maternal et al., 2019). A 10% reduction in preconception BMI can reduce the
adverse risks of preeclampsia, preterm birth and GDM (Schummers et al., 2015), of
which women with SMI are particularly at risk (Frayne et al., 2019). A Cochrane review
of interventions consisting of diet or exercise or both in the antenatal period, suggests
these measures can prevent excessive gestational weight gain and positively impact
obstetric and fetal outcomes (Muktabhant et al., 2015). Dietary intervention and
improved nutritional health literacy are important in pregnant women with SMI. We
found, when examining dietary intake related to the five food group recommendations
in pregnancy that reported BMI at the first antenatal visit was progressively higher in
those not meeting any of the food group recommendations compared to those
meeting one and two of the recommendations. Moreover, women who reported
increased intake of sugar and savoury snacks had gestational weight gain above those
who did not (Frayne et al., 2020).
Additionally, consideration of mental health factors should be an important part of
weight management in those with mental health illnesses. The consequences of
obesity on mental health has been demonstrated in the literature by its positive
association with depression (de Wit et al., 2010) and depressive symptoms that are
associated with poor body image (Han et al., 2016). We found several issues, discussed
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in the following paragraphs, specific to pregnant women with a SMI, indicating the
need for these to be considered in tailoring interventions.
Pregnancy is a high risk period for eating disorders, with prevalence rates reported in
the United Kingdom on first antenatal attendance of around 7%, and with 23% of
women reporting weight concerns (Easter et al., 2013). Furthermore, research into
people living with SMI shows that they may be particularly vulnerable, with between
8-14% having a concurrent eating disorder alongside their primary psychiatric
diagnosis (McElroy et al., 2011; Morgan et al., 2012). This has the potential to
complicate weight management issues for women with SMI in pregnancy. In this
thesis, the proportions of women with a past history of eating disorders or who
screened positive for a potential current eating disorder (Frayne et al., 2020) were well
above rates expected in pregnancy.
Managing weight gain in pregnancy can be challenging, especially given the increased
rate of food cravings reported by this group, as well as its possible relationship to
psychotropic medication use (Frayne et al., 2020). In addition, we described that
poorer mental and physical health in women during pregnancy exacerbated unhealthy
eating behaviours and therefore weight gain (Frayne et al., 2020). Overall, our findings
support a sensitive, individualised, multidisciplinary approach to obesity and weight
management, consisting of early referral to a dietician, exercise physiologist and
psychologist.
Life-style intervention in reducing weight postpartum shows that preparation for
health in the next pregnancy can begin straight after pregnancy (Schummers et al.,
2015). There is potential for diet and exercise programs to extend into the postpartum
period with the development of programs that can be incorporated into existing
support services. Many women with SMI are linked into services such as mother baby
units, community mental health services and parenting support groups through their
antenatal care, in order to provide ongoing support into the postnatal period, and
these present an ideal platform for implementing interventions.
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Nutritional deficiencies
Perinatal nutritional deficiencies may have significant implications for
neurodevelopment of the fetus, with studies identifying modifiable risk factors such as
folic acid, ferritin, vitamin D (McGrath et al., 2011) and iodine deficiency (Tiemeier &
Korevaar, 2016) in the subsequent development of schizophrenia. Further, maternal
nutritional deficiencies may also contribute to the long-term development of noncommunicable diseases in offspring: targeting vulnerable groups in pregnancy – those
with under and overnutrition – may be necessary to optimise infant wellbeing
(Fleming et al., 2018).
This thesis suggests that women with SMI may be at risk of nutritional deficiencies in
pregnancy, with increased BMI and poor nutritional intake, especially with one third
of women in our nutrition study not meeting any of the Five Food Group serving
recommendations for pregnancy (Frayne et al., 2020). Furthermore, no women in this
sample met the minimum pregnancy requirements for daily vegetable intake (5 serves
per day), and only 48% met levels for daily fruit consumption (2 serves per day). It
would appear that nutritional interventions in pregnancy are warranted and dietary
counselling for all women with a SMI is advised, regardless of BMI category.
Micronutrient supplementation, of which folic acid is one example, is recommended
for all women, particularly in early pregnancy when the fetus is developing
(RANZCOG, May 2015). However, even though interventions that supplement
micronutrients in the preconception period are acceptable to many women, uptake is
limited due to varying factors which may include unintended pregnancy, age,
socioeconomic status, ethnicity, limited health literacy and adherence (Mazza &
Chapman, 2010; Stockley & Lund, 2008; Watson et al., 2006). Due to limitations in
women taking preconception folic acid, whole population strategies such as
fortification of food in many countries now occur, including Australia, with folic acid
supplementation in flour used for bread making. Despite these measures, women with
SMI often need doses of folic acid above those found in food fortification due to
additional risk factors related to medication use (Edeh & Toone, 1985; Huhta & Linask,
2015) and obesity (RANZCOG, May 2015).
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Within this thesis, we found women with schizophrenia appear to be the more
disadvantaged compared to women with other diagnoses of SMI (Chapter 4). In
addition, women with schizophrenia requiring psychiatric admission during
pregnancy had folic acid supplementation rates even lower than those with
schizophrenia who did not require hospitalisation for poor mental health (Harris et
al., 2019). This suggests multiple barriers exist for women with schizophrenia with
regard to prepregnancy folic acid supplementation, such as higher rates of unintended
pregnancy, reduced health literacy and mental health instability impacting
supplementation.
However, it is not only low intake of folic acid that is of concern. We found that many
pregnant women with SMI were deficient in other nutritional factors such as iron and
vitamin D requiring additional supplementation during pregnancy (Chapter 4). Both
low iron stores and vitamin D deficiency have been linked to poorer mental health
outcomes, particularly depression in women (Vafa et al., 2019; Wassef et al., 2019)
justifying early screening and replacement therapy in those women with SMI who
have known deficiencies. In fact, early replacement therapy provides greater
opportunity for correction and improved pregnancy outcomes.
In addition, identification and correction of iron deficiency and anaemia prior to
delivery is important for women at increased risk of haemorrhage when giving birth
(Frayne & Pinchon, 2019). Whilst we found that women with SMI had rates of
postpartum haemorrhage (PPH) of 23%, comparable to the rate for the general
population (Hutchinson et al., 2019), their risk may be compounded by the fact that
many women with SMI are exposed to antidepressant medication whose use is
associated with almost twice the risk for postpartum haemorrhage (Palmsten et al.,
2013).
Addressing gaps in nutritional intake and vitamin deficiencies and supplementation
requires active participation by dieticians, primary health providers, psychiatrists and
the women themselves. Measures to address these gaps could consist of: targeting
preconception counselling for the population of women of reproductive age with SMI,
raising awareness in individual women who may require increased dosages of folate
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supplementation due to psychotropic medication use or other elevated risk factors,
encouraging and providing access to routine dietetic counselling early in pregnancy
for all women with SMI, implementing screening regimes during pregnancy and
ensuring deficiencies are adequately corrected prior to delivery.

Nicotine, alcohol and illicit substance use
Almost a half of women with an SMI (Frayne et al., 2019) smoke cigarettes in
pregnancy, with rates even higher at 58% in women with schizophrenia (Harris et al.,
2019). Regardless of mental health diagnosis, early cessation of smoking in pregnancy
is encouraged as it has been shown to reduce the associated risks of preterm birth and
low birth weight (Vardavas et al., 2010). Population studies have reported over a half
to three quarters of women spontaneously cease smoking in early pregnancy
(Erlingsdottir et al., 2014; Hauge et al., 2012). However, these findings are at odds with
the findings for women with SMI, with our results recording a much lower rate of only
10%. Despite these low cessation rates, the majority of women with SMI who
continued to smoke appeared to reduce their daily cigarette intake by the time of their
first hospital antenatal visit (Table 4-5 Demographics, medical and lifestyle
comorbidities at first antenatal booking visit).
Mental health can play a significant role in smoking cessation in pregnancy with
research showing anxiety and depression symptoms, relationship discord and stressful
life events associated with reduced rates (Gyllstrom et al., 2012; Hauge et al., 2012). In
our findings, women with schizophrenia had the highest rate of smoking in
pregnancy, and those who had psychiatric relapse during the pregnancy requiring
psychiatric inpatient admission had the lowest smoking quit rates (Harris et al., 2019).
These findings are supported by population figures which show the more severe the
psychiatric condition is, the more likely people are to smoke cigarettes (Mendelsohn
et al., 2015).
Qualitative research suggests that people with SMI believe that smoking helps them to
cope with their mental illness (Nawaz et al., 2012). Living conditions can also influence
behaviours and research on partners of pregnant women with a SMI shows that their
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smoking rate is much higher than that for the general male population (Frayne et al.,
2014). In addition, some women may also lack resources to initiate smoking cessation
treatment.
Despite these potential challenges, smoking cessation has significant health benefits
for those with mental illnesses and, notwithstanding beliefs to the contrary, has not
been shown to cause a deterioration in mental health (Mendelsohn et al., 2015).
Furthermore, treatments that work for the general population work for those with SMI
(Banham & Gilbody, 2010). A Cochrane review supports the use of Nicotine
Replacement Therapy (NRT) as safe and more effective than placebo for smoking
cessation in pregnancy (Coleman et al., 2015) and NRT should be recommended for
women who have indicated a readiness to quit. Nonpharmacological supports such as
counselling, feedback and financial incentives have all been shown to reduce the
number of pregnant women who smoke (Chamberlain et al., 2017) and should be
encouraged in pregnant women with severe mental illnesses.
Alcohol abstinence in pregnancy is recommended as best practice (NHMRC, 2009),
yet 11.4% of women with SMI drank alcohol in pregnancy, with 5% doing so on a
weekly basis. Illicit substance use also is problematic, with over 1 in 4 women with SMI
using substances during their pregnancy (Frayne et al., 2019). The overwhelming
majority of these women used cannabis, while over a third of those with substance use
using methamphetamine (Frayne et al., 2019). Again, women with a diagnosis of
schizophrenia were more likely to use substances than those with other severe mental
illnesses (Frayne et al., 2019).
Not only does the use of substances such as cannabis have detrimental effects on long
term mental health prognosis (Schoeler et al., 2016), it can adversely affect fetal
growth and neonatal outcomes (Gunn et al., 2016). Even less is understood regarding
obstetric and neonatal outcomes following the use of methamphetamines in
pregnancy. Studies suggest its use has been associated with preterm birth and
intrauterine growth restriction, but these studies have limitations because they were
unable to take account of exposure to confounding variables such as other concurrent
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illicit drug use, smoking, psychotropic and misuse of other prescription medication
and maternal comorbidities (Smid et al., 2019).
The long-term developmental outcomes in children exposed in utero to maternal
cannabis use are not fully understood (Roncero et al., 2020) and the risk of
developmental delay in children of women who use methamphetamine is concerning
(O'Connor, Seeber, et al., 2020). The recommendation is to follow up of children with
intrauterine exposure to methamphetamine, as over a third of these were reported in
the study by O’Connor, Seeber, et al. (2020) to show developmental delay at 12 months
of age. In addition to developmental risk, there is an increase in child welfare
involvement and out of home child placement occurring when parents abuse
substances (O'Connor, Harris, Seeber, et al., 2020).
Despite this significant health issue, there appears to be little in the way of
interventions or evidence-based guidelines for management of methamphetamines in
pregnancy (Charlotte et al., 2019). There is a high likelihood that women who use
substances in pregnancy have a multitude of risk factors associated with social and
psychological adversity (O'Connor, Harris, Hamilton, et al., 2020) and taking measures
to address these issues in pregnancy by increasing social support services, managing
psychiatric relapse and initiating psychological treatments may have a positive impact.

Antenatal complications
There is potential for interventions to improve outcomes for three main antenatal
complications found in women with SMI. We found that these complications were the
most frequent to occur; pregnancy related hypertension (14%), gestational diabetes
mellitus (13% overall and 22% in women with schizophrenia) and preterm birth (12%).
Hypertensive disorders in pregnancy
Hypertensive disorders in pregnancy occur in women with SMI almost three times
more frequently than in those with no mental illness (Frayne et al., 2019). These
hypertensive disorders cover several different conditions including gestational
hypertension, chronic hypertension, preeclampsia and preeclampsia superimposed on
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chronic hypertension (Lowe et. al, 2014) and are associated with potential long term
outcomes of subsequent hypertension, diabetic and cardiovascular risk for both
mother and baby (Bellamy et al., 2007; Sibai & Ross, 2010; Wikstrom et al., 2005).
Current best practice includes early detection, surveillance and pharmacological
intervention when necessary in pregnancy (Lowe et al., 2014).
We have shown that pregnant women with SMI have an elevated risk profile, with
increased rates of obesity, smoking and GDM. Interestingly, research, including from
our database, is suggesting that psychotropic medication use in pregnancy may also
play a role, with findings of elevated hypertensive disease in pregnancy associated with
antidepressant medications (Uguz, 2017), particularly the Selective Noradrenaline
Reuptake Inhibitors (SNRI’s) (Newport et al., 2016; Zhong et al., 2017) warranting a
cautious approach to prescribing SNRIs, especially in women at high risk of metabolic
disease.
Gestational diabetes mellitus
Rates of gestational diabetes mellitus (GDM) are elevated in pregnant women with
SMI compared to pregnant women in the general population, and those with
schizophrenia related psychoses are particularly at risk with rates elevated threefold
(Frayne et al., 2019). Our data from a multicentred study has shown that exposure to
atypical antipsychotic medication is an additional risk factor for the development of
GDM (Galbally et al., 2020) in this group of women. After controlling for increased
BMI and age, quetiapine at a dose of ≥300mg, olanzapine, risperidone and clozapine
appeared to be associated with the greatest risk (Galbally et al., 2020).
Being mindful of psychiatric diagnosis and antipsychotic medication exposure risk is
important but improving antenatal outcomes for GDM involves early detection and
management. Risk factors for GDM include past history of GDM, ethnicity,
particularly Asian descent, older maternal age, elevated BMI and a family history of
diabetes (Teede et al., 2011). The current recommendation from the Royal Australian
and New Zealand College of Obstetrics and Gynaecology (2017) is for early oral glucose
tolerance testing (OGTT) for high risk groups well before the routine 26 -28 weeks
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gestation screening, repeated at 24-28 weeks if this early testing is negative. Women
on atypical antipsychotics as detailed above, or those with a diagnosis of
schizophrenia, should be screened early for GDM, especially if they have other risk
factors that would increase the likelihood of diagnosis.
Unfortunately, this remains a challenge. Compliance with recommended screening
remains poor within the general population (Ng et al., 2015), with rates even lower in
those at highest risk such as women with schizophrenia (Ben-Sheetrit et al., 2018;
Harris et al., 2019). Ways to work around compliance issues needs to be explored in
discussion with the individual woman. The lack of alternative screening diagnostic
options, with glycosylated haemoglobin reflecting glucose levels over the previous four
to eight weeks and a lack of sensitivity and specificity with the test (Khalafallah et al.,
2016), and an absence of early diagnostic biomarkers for screening at this time, means
GDM may go undetected.
Apart from identifying those most at risk with early screening and management, a
Cochrane review of dietary interventions has shown they may assist with prevention of
GDM (Tieu et al., 2017) alone, or in combination with a diet and exercise program
(Shepherd et al., 2017). This could be an option for those women who are motivated
and should begin early in the pregnancy. Using information from this thesis on
barriers and facilitators to healthy food choices (Frayne et al., 2020) may assist with
the development of specialised programs to support women with severe mental
illnesses in this regard.
Preterm birth prevention
Our studies have found preterm birth (PTB) rates (<37 weeks completed gestation)
elevated in women with SMI compared to pregnant women in the general population
(Frayne et al., 2019); this is comparable to other research literature showing elevated
rates in women with schizophrenia (Simoila et al., 2018) and bipolar disorder (Judd et
al., 2014; Lee & Lin, 2010). Boden et al. (2012) found similar elevated rates in women
with bipolar disorder whether they were treated or untreated.
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Preterm birth has been linked to various multifactorial risks, including physical and
psychological factors. Lifestyle risk factors, comorbidities and complications such as
GDM and hypertensive disorders also increase risk in women and are all seen in those
with SMI (Frayne et al., 2019). There is increasing evidence of potential infective
causes of PTB (Stinson & Payne, 2019) and the role for alterations in the microbiome
(Staude et al., 2018): further research around these factors is required in women with
mental illnesses.
Management to address psychological distress in pregnancy is important in PTB
prevention. A systematic review by Staneva et al. (2015) on the effects of maternal
depression, anxiety and perceived stress during pregnancy on preterm birth found an
overall increased risk, even though they report many studies with conflicting results
and a variety of confounders which few adequately controlled for. One of these
confounders is antidepressant medication use. Antidepressants have been reported in
the literature to be associated with an increased risk of PTB (Huybrechts et al., 2014)
and a systematic review and meta-analysis by Eke et al. (2016) determined that the use
of Selective Serotonin Reuptake Inhibitors (SSRIs) elevated the risk of PTB above that
of women with nonpharmacological use in depression and controls.
The likelihood of multifactorial aetiologies being implicated in PTB in women with
SMI is high. Interventions that address these multiple factors, through lifestyle risk
reduction and psychological and social interventions, may in part influence outcomes.

Postpartum planning and follow up
We found the psychiatric needs of women with severe mental illnesses in pregnancy
significant. Psychiatric relapse, particularly which is severe enough to warrant
inpatient admission for management during pregnancy, occurred in one in five of the
women seen at our pregnancy service (Frayne et al., 2019). These findings are
congruous with results from women with bipolar disorders reported by Viguera et al.
(2011), but, for women with schizophrenia, we found rates of inpatient admission were
further elevated at 41% (Harris et al., 2019).
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It is known that risk of psychiatric relapse in women with SMI is increased even more
in the postnatal period, particularly for those with mood disorders (Viguera et al.,
2011), with the majority of this risk occurring within the first few weeks after delivery
(Jones et al., 2014). Susceptibility to postpartum psychosis includes a history of bipolar
disorder, previous postpartum psychosis and primiparity (Jones et al., 2014). Close
monitoring for early warning of relapse and postpartum planning is critical.
The majority of women in one study interviewing women who had a bipolar affective
puerperal psychosis reported symptoms of early hypomania occurring by day three
post birth (Heron et al., 2008). Our pregnancy clinic routinely offers women with SMI
a planned five day stay after delivery, with daily psychiatric review to monitor closely
for psychiatric relapse. Almost a quarter of women in our cohort were discharged from
the postnatal ward to a mother baby unit for admission (Frayne et al., 2019), some as a
planned elective admission for psychiatric monitoring, medication management and
mother crafting support and some for acute psychiatric relapse. Admission is not
always required, and mental health management can be delivered to suitable women
on an outpatient basis with follow up through the pregnancy psychiatric service
and/or the treating community mental health team, including the general
practitioner.
However, not only is close monitoring and treatment of psychiatric relapse critical in
the postpartum, but, additionally, follow up of significant physical health and
pregnancy complications needs to occur. As discussed previously, antenatal
complications of hypertensive disease and gestational diabetes require appropriate
postnatal follow up. Long term health consequences of cardiovascular (Haug et al.,
2019) and renal disease are known to occur in women who have hypertensive disorders
in pregnancy (Barrett et al., 2020) and addressing modifiable risk factors and
surveillance should occur. There is potential for interventions delivered in the
immediate postpartum period to affect the cardiometabolic risk profile of these
women, particularly in the short term (Berks et al., 2019).
Similarly, women diagnosed with GDM in pregnancy have a lifetime progressive risk
of developing type 2 diabetes ten times greater than those women without GDM
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(Vounzoulaki et al., 2020). Earlier gestation at diagnosis of GDM, higher glucose levels
during pregnancy with fasting glucose being the most important predictor, and
elevated BMI have all been associated with increased risk of subsequently developing
type 2 diabetes (Noctor & Dunne, 2015). People with psychosis are already known to
be at long term risk of developing type 2 diabetes with rates around 20% overall
(Morgan et al., 2014) compared to just over 4% in the general population reported by
the Australian Bureau of Statistics (2017-18), and therefore every effort to screen
women with GDM in the postpartum period should be undertaken.
Current recommendations vary but it is suggested that screening for all women with
GDM should occur postnatally at 6-8 weeks with an oral GTT (Noctor & Dunne, 2015).
Recommendations exist in the general population for three yearly screening for those
women considered low risk, but the diabetes risk is much higher for those on
antipsychotic medication (De Hert et al., 2011) and with SMI. In America, a consensus
development conference on antipsychotic drugs and obesity and diabetes (2004)
recommend yearly fasting blood glucose levels and glycosylated haemoglobin (Hb1AC)
for people on antipsychotic medications. Australian recommendations suggesting
ideally 3 monthly fasting blood glucose, proceeding on to OGTT for those with
elevated fasting levels (Lambert et al., 2004; Stanley & Laugharne, 2014). Despite these
guidelines, evidence is lacking on best practice for follow up of GDM in women with
SMI and potentially those prescribed antipsychotic medication.

Strengths and limitations
Strengths and limitations are discussed as a part of each presented publication within
the chapters of this thesis. An overall strength of the data presented lies in the indepth information available for analysis and the fact that it covers data collected over
a ten year period by the candidate, in her role of providing pregnancy care to women
with severe mental illnesses. This combined with a real case study and results from a
prospective mixed methods study adds to the level of detail presented within this
thesis for understanding the complex nature of pregnancy care for this group of
women.
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However, there remain limitations to the data reported. The CAMI antenatal clinic
provides a state-wide service, but the state of Western Australia is large and covers an
area of 2.646 million km² and the findings may not be representative of the population
of women with SMI. Compared to statistics reported for the WA population of
pregnant women (Hutchinson et al., 2019), the clinic sees rates below those expected
for women from low socioeconomic status (LSES) and Culturally and Linguistically
Diverse (CALD) populations (Frayne et al., 2019). We are uncertain of the reasons for
this. In our publication on women with schizophrenia related diagnoses (Harris et al.,
2019), we looked at the distribution of rural and urban postcodes, and the spread was
comparable with WA reported figures, suggesting that this is not due to fewer women
from rural centres being represented in the sample. CALD women remain
underrepresented in all the presented publications and, again, the reasons for this
remain uncertain and requires further exploration.
A further limitation is the inability to compare this model of care to another in order
to demonstrate improvement in obstetric and neonatal outcomes. This remains
challenging for multiple reasons, including the lack of use of diagnostic clarification
tools and severity ratings for comparison research purposes, psychiatric prescribing
diversity and patient preference in managing SMI in pregnancy and multiple other
confounding variables.
Finally, the diagnostic groupings (schizophrenia and related, bipolar and other severe
nonpsychotic disorders) that we have used in several of the publications presented
here could not be broken down further due to small sample sizes. While
acknowledging that differing aetiologies may directly impact outcomes, the findings
presented within this thesis suggest that women with SMI, regardless of diagnosis, are
at risk of poorer health outcomes.

Future directions
Advocacy for women with a severe mental illness
Despite women with severe mental illnesses representing a small proportion of the
overall population of pregnant women, their burden on our health system is not
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insignificant, as demonstrated in the publications presented in this thesis. Education
on these various challenges and ways to optimise health outcomes in pregnancy needs
to occur on a multidisciplinary front. Health professionals need to advocate for
dietetic support and nutritional interventions for all women with SMI in order to
promote a positive effect on their cardiovascular and metabolic profiles, and
potentially reduce rates of hypertensive disease in pregnancy, gestational diabetes and
obstetric complications related to obesity. This advocacy could potentially lead to
both short- and long-term risk reduction and increased health literacy within this
population.
This thesis and its findings underline the need for strong advocacy in order to provide
appropriate antenatal care and improve the obstetric and neonatal outcomes in
women with SMI. Given the slow uptake of clinical practice guidelines for
multidisciplinary management for pregnant women with SMI (Department of Health,
2018), we need to advocate for these recommendations to be implemented more
widely within our maternity settings.

Concluding comments and further research
This thesis concludes with many questions left unanswered and potential for further
research to address some of these knowledge gaps about pregnancy care for women
with severe mental illness. Further research is needed in order to understand the birth
outcomes for women with schizophrenia and related disorders. The current literature
supports our finding that women with schizophrenia are more likely to require
intervention with delivery in the form of caesarean section (Simoila et al., 2018; Vigod
et al., 2014) compared to the normal population, but our findings suggest that this is
more likely to be a result of an emergency or nonelective caesarean (Frayne et al.,
2019). What are the reasons for this increased risk? What additional challenges do
women with schizophrenia face in labour compared to those with other severe mental
illness? What are the mechanisms that lead to higher rates of fetal distress and failure
to progress in labour (Nguyen et al., 2012) compared to women with other severe
mental illnesses?
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Intervention trials are needed to target lifestyle risks in women such as smoking and
substance use, obesity and poor nutrition. A greater understanding of what
interventions in pregnancy work for these women is needed so that we can embed
programs within antenatal care services that are sustainable in the long term. Further
prospective studies on eating disorder behaviours in pregnancy in women with SMI
are necessary, especially ones utilising validated diagnostic criteria and evidencebased treatments.
Long term studies are also needed into cardiovascular risk reduction in women with
SMI. Pregnancy is an ideal time to identify women who may be at increased risk of
future non-insulin dependent diabetes, hypertension and chronic renal disease. The
development of guidelines for risk assessment and management of these conditions
and the development of potential diagnostic biomarkers to aid compliance with
screening for future related disease needs to occur.
Not only is maternal long-term risk important, but research is needed on the longterm cardiovascular risk of infants of women with SMI. Does pregnancy exposure to
psychotropic medications increase cardiovascular risk in offspring? What is the role of
placental changes in pregnancy in women with SMI and long-term offspring health
risk? A follow up of 100 babies from mothers with SMI exposed to antipsychotic
medication in pregnancy reported that the vast majority were perceived as healthy and
well at 12 months of age (Kulkarni et al., 2014) but longer term follow up is required.
Finally, long term paediatric assessment and review of babies of women with SMI is
needed, with limited research suggesting that these children are vulnerable. Adverse
sociodemographic risk factors and serious obstetric complications lead to an increased
rate of premature mortality compared with children from mothers with no mental
illnesses (Di Prinzio et al., 2020). A data linkage study on the children of women with
SMI suggests that exposure to obstetric complications and maternal mental illness
elevates the risk of intellectual disability occurring in these offspring, particularly for
those offspring of women with schizophrenia, (Di Prinzio et al., 2018). Furthermore, a
recent published conference abstract (Nordentoft et al., 2020) examined a Danish
Registry comparing psychiatric diagnoses of children, below the age of 6 years of age,
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born to mothers with SMI to normal population controls, and found an increased risk
for any diagnosed mental disorder.
To conclude this thesis, the overarching goal has been to present a body of work that
explores several gaps in our current knowledge about pregnancy management of
women with SMI. Research in the field of perinatal mental health over the time course
of this thesis has expanded significantly, with a growing body of evidence to support
the findings presented. The focus of this thesis has been directed towards a
comprehensive approach to pregnancy care for these women, identifying their needs
in the first instance, and acknowledging the importance of a multidisciplinary and a
collaborative management team.
Pregnancy can have long term consequences for both mother and baby, and women
with severe mental illness, like women in general, are engaged and invested in doing
what they can to optimise their health and wellbeing and that of their baby. This body
of work has attempted to portray the real and complex issues they face. By identifying
these issues, possible interventions and future research directions, this thesis has the
potential for translation into improved clinical outcomes for these vulnerable mothers
and their babies.
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Frayne, J., Allen, S., & Nguyen, T. (2018). Antenatal care and outcomes for
women with a severe mental illness: 10 years of a specialist service. British
Journal of Obstetrics & Gynaecology: Top scoring abstracts of the RCOG world
congress 2018, 21-24 March, Singapore, 125(S1), 137.
Antenatal care and outcomes for women with a severe mental illness: 10 years
of a specialist service
Background: The Childbirth and Mental Illness (CAMI) antenatal service was
established in 2007 to provide antenatal care for women with a diagnosed severe
mental illness. These women are known to have poorer obstetric and social outcomes,
as well as present later and potentially have less engagement with services. We aim to
examine how a specialist multidisciplinary clinic has provided a supportive model of
care for these women and report associated outcomes.
Methods: The CAMI antenatal database examined records from completed singleton
pregnancies over the last 10 years. Antenatal care outcomes include attendance rates,
number of antenatal visits and gestation at booking. Obstetric and neonatal outcomes
were compared to the Western Australian pregnancy population. Psychosocial
outcomes such as child protection referral and psychiatric admission rates are
reported for both the antenatal and postnatal period. Analysis of results was
undertaken using SPPS.
Results: Of the 412 singleton pregnancies mean gestation of first hospital antenatal
appointment was 19.6 weeks (SD 7.8, 6.4-38.4). Presentation in the third trimester was
found to occur in 16% of women, mostly related to late transfer of care. Overall, 81.2%
of women had 5 or more antenatal appointments with the CAMI antenatal clinic.
Whilst concurrent medical morbidity and antenatal complication rates remain higher
than the general population, delivery outcomes were comparable. There were no
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increased rates of intrauterine growth restriction or macrosomia compared to the
normal population, with only slightly higher preterm delivery rates at 10.2% (p=0.04).
Conclusion: A multidisciplinary model of care can provide a supported environment
for women with a severe mental illness and lead to improve obstetric outcomes.

Frayne, J., Harris, E., Renganathan, K. & Nguyen, T. (2018). Obstetric and
neonatal outcomes in women with schizophrenia and the impact of psychiatric
admission during pregnancy. British Journal of Obstetrics & Gynaecology: Top
scoring abstracts of the RCOG world congress 2018, 21-24 March, Singapore.
125(S1), 136.
Obstetric and neonatal outcomes in women with schizophrenia and the impact
of psychiatric admission during pregnancy
Introduction: Women with schizophrenia are known to have poor obstetric and
neonatal outcomes. This study aims to determine these outcomes, along with
psychiatric admission rates during pregnancy and the impact of this on outcomes.
Method: A cohort sample of 98 singleton pregnancies to women with schizophrenia
managed in a specialised antenatal clinic in Western Australia (WA) from 2008-2016
was retrospectively examined. Data collected included demographic, psychosocial,
obstetric, neonatal and psychiatric relapse. This was compared to the WA Mother and
Baby perinatal data 2012. Descriptive data was analysed using SPPS software.
Results: The cohort demographic data was comparable to the WA perinatal
population, with an over representation of Indigenous (24.5% cf 4.9%, p<0.001),
smokers (58.2% cf 11.6%, p<0.001) and obese women (38.8% cf 23.1%, p<0.001). There
were statistically significant higher rates of pre-existing medical comorbidities,
antenatal and delivery complications, and women were less likely to achieve a normal
vaginal birth (p=0.005). Neonatal outcomes demonstrated lower Apgar scores at 1 and
5 minutes (p<0.001), significantly higher rates of small-for-gestational-age infants
(10.3% cf 5.3%, p=0.02) and special care nursery admission (p<0.001), but not preterm
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birth. Overall, 40.8% required psychiatric admission during pregnancy, with no
significant trend regarding trimester timing, although 50% of these occurred in the
first trimester. Psychiatric admission was associated with substance use (57%, p=0.01),
but not significantly associated with poorer obstetric or neonatal outcomes.
Conclusion: Women with schizophrenia are a high risk population in pregnancy.
Psychiatric admission does not appear to increase this risk further with specialised
antenatal care management.
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Appendix D: GP CHECK case education
Check is a peer reviewed continuing professional development activity written by
clinical experts from the Royal Australian College of General Practitioners. The
following case was written and peer reviewed following acceptance of the manuscript
that is presented in Chapter 2.
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The publications abstracts presented here were works undertaken at the time of the
PhD utilising the CAMI dataset.

Galbally, M., Frayne, J., Watson, S. J., & Snellen, M. (2108). Aripiprazole and
pregnancy: A retrospective, multicentre study. Journal of Affective Disorders,
238, 593-596. https://doi.org/10.1016/j.jad.2018.06.004
Background: Aripiprazole is a second generation antipsychotic medication that has
been a useful addition to the treatment of severe mental illness due to its low
metabolic and sedation risk profile. Pregnancy is a time of high risk of metabolic
complications such as gestational diabetes and the postpartum period is often a time
when sedation can compromise infant care. To date there is limited data in pregnancy
on the safety of aripiprazole use. While available data do not suggest an elevated
malformation risk in pregnancy, there is less information available on pregnancy and
neonatal complications.
Methods: This study presents preliminary data on pregnancy and neonatal
complications on 26 women who took aripiprazole in pregnancy. These women
attended at antenatal clinics for women with severe mental illness at two hospitals in
Australia.
Results: Overall aripiprazole was not associated with an increased risk of gestational
diabetes. However, use of aripiprazole in pregnancy was associated with an increased
risk of pregnancy hypertension, lower birth weight, shorter gestation at birth and
higher rates of admission of the neonate than the expected population rates.
Limitations: These findings need to be replicated in a larger, well-designed study to
ensure they do not reflect confounding factors.
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Conclusions: Findings demonstrate that aripiprazole is unlikely to pose a metabolic
risk in pregnancy but other pregnancy complications including hypertension, need to
be examined in further studies.
Keywords: Aripiprazole; Antipsychotics; Pregnancy; Psychosis; Schizophrenia

Galbally, M., Frayne, J., Watson, S. J., & Snellen, M. (2019).
Psychopharmacological prescribing practices in pregnancy for women with
severe mental illness: A multicentre study. European
Neuropsychopharmacology, 29(1), 57-65.
https://doi.org/10.1016/j.euroneuro.2018.11.1103
Abstract: There is little known about real world psychopharmacological prescribing
practices in managing pregnant women with severe mental illness (SMI). This study
utilised a sample of 535 women with a SMI across two hospitals in Australia. This
included women with psychotic disorders, bipolar disorder and a range of nonpsychotic disorders. The majority of women with a SMI in pregnancy were prescribed
psychotropic medication as part of their management. Furthermore, more than one
class of agent was prescribed for 31% of women with psychotic disorders and 30% of
women with bipolar disorder. Differences between sites were identified in prescribing
practices across the mental disorders. This included the variation in rates of use of
multiple agents and pattern of use across pregnancy. This study also identified that
women with a SMI had elevated rates of gestational hypertension, gestational diabetes
mellitus, smoking and obesity in pregnancy and neonates admitted following delivery
compared with the Australian average. These findings suggest that studies that
examine associated risks for severe mental disorders or their treatments on pregnancy
and infant outcomes should take into account the prescribing practices including the
likelihood of exposure to polypharmacy and a range of potential confounding comorbidities and exposures. The discrepancies in reported findings for pregnancy and
infant outcomes following use of antipsychotic and mood stabiliser agents such as
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lithium may be at least partially accounted for by the complexity of multiple exposures
that includes use of multiple psychopharmacological agents, co-exposures such as
smoking and co-morbid conditions such as obesity.

Nguyen, T., Mordecai, J., Watt, F., & Frayne, J. (2020). Obstetric and neonatal
outcomes of clozapine exposure in pregnancy: a consecutive case series.
Archives of Women’s Mental Health, 23(3), 441‐445.
https://doi.org/10.1007/s00737-019-00985-1
Clozapine is an effective antipsychotic that can lead to symptom resolution and
functional recovery in patients with schizophrenia. Its available pregnancy safety data
remain limited, which presents a challenge for clinicians managing women of
reproductive age on clozapine. We retrospectively studied a consecutive case series of
nine pregnancies where there was clozapine exposure. Our case series demonstrates
that pregnant women on clozapine treatment can remain stable psychiatrically, but
are vulnerable obstetrically, with high rates of obesity and gestational diabetes. Their
babies also have poor neonatal adjustment, often requiring neonatal resuscitation.
Furthermore, we report on clozapine-related side effects, changes in clozapine levels
during pregnancy as well as variation in foetal wellbeing monitoring. These findings
have implications for pregnancy care for women taking clozapine and require further
exploration.

Galbally, M., Frayne, J., Watson, S. J., Morgan, V. & Snellen, M. (2020). The
association between gestational diabetes mellitus, antipsychotics and severe
mental illness in pregnancy: A multicentre study. Australian and New Zealand
Journal of Obstetrics and Gynaecology, 60, 63-69. Available at
https://doi.org/10.1111/ajo.12986

232

Background: There have been conflicting findings for severe mental illnesses and the
risk for gestational diabetes mellitus (GDM). Outside of pregnancy, both severe
mental illnesses and specific antipsychotic medications have been associated with an
elevated risk for metabolic disorders, including type 2 diabetes mellitus.
Aim: This study examined the risk of developing GDM in relation to mental disorder,
psychotropic treatment and comorbid risk factors.
Materials and Methods: A retrospective study of 539 pregnant women with mental
disorders was carried out. Measures included GDM diagnosis, mental health diagnosis,
psychotropic medication, body mass index, age, smoking, alcohol and illicit substance
use.
Results: This study found that women with psychotic disorders had a significantly
elevated risk for GDM (20.9%) compared with women with non-psychotic severe
mental illnesses during pregnancy (P = 0.023), and nearly threefold the expected
population rate (8.3%). Furthermore, women using specific antipsychotic agents
risperidone (P = 0.016), clozapine (P < 0.001) and higher-dose quetiapine (P = 0.029)
also had a higher risk of developing GDM. After adjusting for maternal age and body
mass index, women taking these specific agents continued to have a fourfold risk of
having GDM compared with women not taking these agents. Smoking, alcohol
consumption and illicit drug use were not associated with elevated GDM rate in
women with mental disorders.
Conclusions: These findings support the need for early screening and closer
surveillance of metabolic risk in pregnancy for women with psychotic disorders and
those taking specific atypical antipsychotic agents.
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Suparare, L., Watson, S. J., Binns, R., Frayne, J. & Galbally, M. Is intimate
partner violence more common in pregnant women with severe mental illness?
A retrospective study. International Journal of Social Psychiatry, 66(3), 225-231.
https://doi.org/10.1177/0020764019897286
OBJECTIVE: To examine the risk of past and current experiences of intimate partner
violence (IPV) in women with severe mental illness (SMI) in pregnancy.
METHODS: We examined past and current experiences of IPV in women with SMI in
pregnancy. The data of 304 women with SMI including schizophrenia and related
psychotic disorders and Bipolar Disorder meeting International Statistical
Classification of Diseases and Related Health Problems, Tenth Revision, Australian
Modification (ICD-10-AM) criteria were extracted from hospital records at King
Edward Memorial Hospital, Western Australia. Comparisons were made between our
study data and the Australian population data reported by the Australian Bureau of
Statistics, which included data on pregnant women in Western Australia. Additional
measures included reported demographics, substance use and pregnancy variables.
RESULTS: Around 48% of pregnant women with SMI had experienced IPV and were
three times the risk when compared with the general pregnant population in
Australia. There was no difference in rates of IPV in those women with psychotic
disorders when compared with bipolar disorder. Furthermore, the rates of smoking
and illicit substance use were significantly higher in pregnant women with SMI who
experienced IPV compared with those who have not experienced IPV.
CONCLUSION: These findings suggest women with SMI in pregnancy are at
significantly higher risk of having experienced or experiencing IPV. In addition, IPV in
pregnant women with SMI may increase the risk of smoking and illicit substance use.
Together this suggests that maternity and mental health services should ensure there
are both screening and support pathways for IPV that are developed and evaluated
specifically for pregnant women with SMI.
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Appendix F: Metabolic, nutrition and lifestyle needs in
pregnant women with a diagnosed mental illness—
questionnaires

Diet and Food Choices Questionnaire

1.

What is your current age……………………………………

2.

What is the highest level of education you have achieved (tick one)
Not completed high school

☐

Completed Year 12

☐

TAFE /certificate/apprenticeship

☐

Tertiary education

☐

Was this current pregnancy planned?

4.

In general would you rate your overall health (circle one number)

5.

Excellent

1

Very Good

2

Good

3

Fair

4

Poor

5

yes

☐

3.

no

☐

Did you regularly take vitamin supplements in the three months before getting
pregnant?
yes

☐

no

☐

unsure☐
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If so, what were they? (You can tick more than one)
☐

Multivitamins
Vitamin D

☐

Vitamin C

☐

Calcium

☐

Iron supplement

☐

Fish oil

☐

Folic acid

☐

Others...........................................................................................................................
..........................................................................................................................
6.

Have you regularly taken any vitamin supplements since getting pregnant?
yes

☐

no

☐

unsure☐

If so, what were they? (You can tick more than one)
☐

Multivitamins
Vitamin D

☐

Vitamin C

☐

Calcium

☐

Iron supplement

☐

Fish oil

☐

Folic acid

☐

Others...........................................................................................................................
..........................................................................................................................
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7.

Were you told about the importance of certain vitamins either during or before
pregnancy?
yes

☐

no

☐

unsure☐

If yes, by who? (You can tick more than one)
General practitioner

☐

Midwife

☐

Psychiatrist

☐

Mental Health care worker

☐

Relative

☐

Other……………………………………………
If yes, what did they say? (Briefly, in a list of points)
.......................................................................................................................................
.......................................................................................................................................
..................................................................................................................
8.

Since becoming pregnant, have your feelings around your food choices
changed?
yes

9.

☐

no

☐

unsure☐

Can you please rank, in order of importance from 1-5; the priority of the
following at this time in your life. 1=most important and 5=least important
Relationship issues

☐

Housing issues

☐

Nutritional issues

☐
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10.

Mental health issues

☐

Medication issues

☐

How concerned are you about food choices during this pregnancy? (Circle one)
Not at all

Occasionally

Frequently

Very

All the time

frequently
11.

Would you like more information or guidance on food choices during this
pregnancy? (Circle one)

Definitely

12.

Probably

Maybe

Probably Not

Definitely Not

On a scale of 1 to 5 how happy/satisfied were you with your weight BEFORE
becoming pregnant? (Please circle one number)

1

2

3

4

5

Unhappy/

Somewhat

Neither

Somewhat

Very happy/

Very

dissatisfied

satisfied or

satisfied

satisfied

dissatisfied

13.

Does your CURRENT weight in pregnancy affect how you feel about yourself?
yes

14.

dissatisfied

☐

no

☐

unsure☐

Do you know how much weight gain is recommended for you in pregnancy?
yes

☐

no

☐

unsure☐

If yes, approximately how much?
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.............................................................................................................................
15.

How important is achieving the recommended weight gain in pregnancy to
you? (Circle one)

Not important

16.

Somewhat

Of average

important

importance

Important

Highly
important

Have you experienced food cravings since becoming pregnant?
yes

☐

no

☐

unsure☐

If yes, what food do you crave?
.......................................................................................................................................
.......................................................................................................................................
.........................................................................................................
If yes, what if anything makes the cravings stronger or worse?
.......................................................................................................................................
.........................................................................................................................
17.

How satisfied are you with your eating patterns BEFORE becoming pregnant?
(Circle one)
Very

Somewhat

Neither

Somewhat

dissatisfied

dissatisfied

satisfied or

satisfied

dissatisfied
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Very satisfied

18.

How satisfied are you with your eating patterns SINCE becoming pregnant?
(Circle one)
Very

Somewhat

Neither

Somewhat

dissatisfied

dissatisfied

satisfied or

satisfied

Very satisfied

dissatisfied

19.

Have you found yourself eating in secret during this pregnancy? (Circle one)

Never

20.

Occasionally

Often

Frequently

Do you currently have or have you ever experienced an eating disorder?
yes-current

21.

Sometimes

☐

yes- past

☐

no

☐

Are you interested in seeing a dietician this pregnancy to discuss issues
around your food choices or eating patterns?
yes

22.

no

☐

unsure☐

At this stage, are you planning to breastfeed your baby?
yes

23.

☐

☐

no

☐

unsure☐

Would you be happy for us to contact you, via telephone, 4-6 weeks after your
baby is born for a follow up 10 to 15minute interview to chat about lifestyle (e.g.
diet, smoking, alcohol, exercise, information given and support/help you
received during your pregnancy?
yes

☐

no

☐
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Any final comments you would like to add about diet and food choices?
.......................................................................................................................................
.........................................................................................................................
Thank you for completing this questionnaire.
Please give your completed questionnaire to the midwife
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Dietary Assessment questionnaire
Put a X in the appropriate box. If you need help PLEASE
ask!
Please estimate how much of a food type you would eat in a typical day. For
example on a typical day if you usually eat 2 slices of bread for breakfast, a roll for
lunch and pasta for dinner you would put an X in 3-4 times per day.

1. On an average how many serves per day do you
consume of any of the following

5 or more times /
day
3-4 times / day
1-2 times / day

1 slice bread

1 cup cereal

1 cup pasta

Less than 1
times/day
0 times / day

1 cup rice

1 medium potato

1 bread roll
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2. How often do you consume any of the following SNACK foods
5 or more times /
day
3-4 times / day

chips/crisps

chocolate
1-2 times / day

biscuits

Less than 1
times/day
0 times / day

Cake

soft drink

lollies

3. On an average how many serves per day do you consume any of the following
PROTEIN

5 or more times /
day

¼ chicken

1 piece red meat

1 piece fish

3-4 times/ day
1-2 times / day
Less than 1
times/day

2 eggs

1 handful prawns

½ cup beans
0 times / day
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4. How often do you consume any of the following foods
5 or more times
/ day

Sausages

hot dogs

meat pies

3-4 times/ day
1-2 times / day
Less than 1
times/day

Sausage roll

bacon

salami

0 times / day

5. On an average how many serves per day do you consume any of the following

5 or more times /
day

1 piece fruit

½ cup fruit

2 small fruits

3-4 times/ day
1-2 times / day
Less than 1
times/day

Small handful

½ cup fruit juice

½ cup tinned

dried
fruit fruit

244

0 times / day

6. On an average how many serves per day do you consume any of the following

5 or more times /
day

1 cup salad

3-4 times/ day

1/2 cup fresh veges

1-2 times / day
Less than 1
times/day

1 medium vegetable

1 cup frozen veges

0 times / day

7. On an average how many serves per day do you consume any of the following

5 or more times /
day

Milk

cheese

yogurt

soy drink

3-4 times/ day
1-2 times / day
Less than 1
times/day
0 times / day
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Postpartum qualitative interview guide
Topic 1 Information
Tell me what you thought of the information you received during your pregnancy
around diet and food choices?
Prompts:
•

Dietary advice and food choices

•

Vitamins, when, what and why?

•

Medication use and potential side effects

•

Weight management

•

Smoking, substance use; effects on pregnancy, support for quitting or reducing
use

•

Breastfeeding advice

Who gave you information about nutrition and food choices during pregnancy?
(health professional, partner, mother, siblings, friends)
What information did they provide?
Topic 2 Barriers and facilitators
What helped or hindered your experience of managing your diet, food and lifestyle
choices during pregnancy? Use the above areas as examples.
Prompts:
Give me an example of what worked for you?
Give me an example of what didn’t work for you?
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What may have worked better for you? Why?
What did not work well or made it more difficult in your situation?
Topic 3 Support
What did you think of the support you were given from KEMH during this pregnancy?
What suggestions can you offer to help us improve support?
Prompts for topics for particular support:
•

Dietary advice and food choices

•

Vitamins, when, what and why?

•

Medication use and potential side effects

•

Weight management

•

Smoking, substance use; effects on pregnancy, support for quitting or reducing
use

•

Breastfeeding advice

Any further comments / feedback you would like to add?
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