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Summary

Background 

Good preconception health, which involves planning and preparing for pregnancy, 

reduces the incidence of preventable morbidity and mortality for women, their babies 

and future generations. Preconception care aims to assess and modify biomedical, 

behavioural and social risk factors before pregnancy. Barriers to the delivery and uptake 

of preconception care have been identified across the socio-ecological spectrum at the 

individual, organisational and societal levels. Addressing these barriers presents 

opportunities to enhance the understanding and delivery of preconception care.  

There are low levels of awareness about the importance of good preconception health 

amongst people of reproductive age in Australia. There are also and limited health 

promotion activities to raise awareness about the importance of good preconception 

health. The use of digital health tools is a potential solution for these two related 

barriers. This is explored in my PhD thesis through the optimisation and dissemination 

of an online-self assessment tool for preconception care. 

There are additional challenges for health care providers in their delivery of 

preconception care. These include a lack of preconception care guidelines to support 

the delivery of high-quality preconception care, as well as availability and time 

constraints for medical personnel. There is a need to consider engaging the wider 

healthcare workforce beyond medical practitioners to increase access to preconception 

care for people in Australia. 
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A significant proportion of pregnancies in Australia are documented to be unintended 

and these pregnancies reflect missed opportunities for people to access preconception 

care. Understanding and measuring pregnancy intention can inform the delivery of both 

family planning and preconception care services.  

 

Given the range of identified barriers to the delivery of preconception care, there is a 

need to prioritise interventions for maximum health gain. Careful planning and 

development of strategies can support the successful implementation of interventions. 

Monitoring for impact and effectiveness of new interventions to improve preconception 

health and care is also required to achieve the best outcomes for people in Australia.   

 

Methods 

To enhance the understanding and delivery of preconception care in Australia, nine 

barriers to the delivery of preconception care across the socio-ecological spectrum were 

explored using the methodologies described below. A range of barriers were chosen 

across the socio-ecological spectrum to inform effective solutions that can enhance the 

broad and complex delivery of preconception care.   

 

Firstly, I led an international collaboration to undertake a systematic review of the 

availability and quality of clinical practice guidelines for preconception care. I then formed 

a second international collaboration with experts on pregnancy planning where I led a 

review on measures of pregnancy intention. In this review we explored how these 
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measures can be used to inform service delivery for family planning and preconception 

care. This was strengthened by my contribution to three additional studies exploring the 

implementation of measures of pregnancy intention in the Australian setting.  

 

To address clinician and workforce barriers for preconception care I conducted a cross-

sectional survey of primary health care nurses in Australia to explore their knowledge, 

attitudes and practice relating to preconception care.  

 

I then lead a series of qualitative, quantitative and health economic studies that aimed to 

explore how the understanding and provision of preconception care information could be 

improved for consumers.  This involved using in-depth interviews to explore 

understandings of preconception care in people of reproductive age across Australia. The 

interviews also explored the role and perceptions of an existing online self-assessment 

tool, the “Healthy Conception Tool” (HCT) to increase awareness and knowledge about 

good preconception health. After modifying the HCT, I sought further consumer feedback 

through user-experience testing which included a detailed analysis of the visual 

presentation, language, content and usability of the tool and made additional refinements 

to optimise the HCT. I then performed a discrete choice experiment where I sought 

feedback on health promotion advertisements to increase engagement with the enhanced 

self-assessment tool.  

 

Finally, building on the national collaborations that have emerged from the work in the 

PhD, I contributed to a modified Delphi process national priority setting exercise. I also 
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contributed to running a series of workshops to develop a reporting and monitoring 

framework for preconception health in Australia. 

 

Results 

In the systematic review of clinical care guidelines, I identified 11 guidelines that 

focused on preconception care, only one of which was classified as high quality.  

In my review of measures of pregnancy intention, I identified four measures that have 

been used internationally and explored, and how these can inform service delivery for 

family planning and preconception care.  

 

In the cross-sectional survey of 152 PHCNs, I found that 95% of respondents identified 

at least one barrier to the delivery of preconception care. A lack of time, knowledge and 

financial constraints were the most common barriers.  

 

The in-depth interviews with 25 women and men showed that people in Australia are 

keen to learn about preconception care and see this as important. The existing HCT 

was perceived as a valued resource for preconception health information as it can 

present a breadth of information in a single convenient location. The HCT was 

optimised and underwent user-experience testing with an additional eleven participants 

to inform further modifications including a change to the plain English title of “Healthy 

You, Healthy Baby”. A discrete choice experiment was completed by 334 women and 

men of reproductive age. This showed that images in an advertisement and the location 

in which an advertisement is placed were the most important advertisement features 
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that impacted engagement. This informed a health promotion campaign to promote the 

dissemination of the enhance Healthy You, Healthy Baby Tool.  

 

A national research collaboration led a modified Delphi technique with 24 cross-sectoral 

stakeholders and consumers that defined ten preconception care priorities for Australia. 

Six key strategies and nine underpinning values were also defined to assist the 

implementation of the priorities.  

 

Finally, I contributed to the design and running of a series of three workshops with 

stakeholders and consumers to develop a monitoring framework for preconception care 

in Australia. This led to the development of seven indicator domains that were mapped 

to existing data sources. Mapping demonstrated that limited indicators are collected in 

state and national perinatal data. 

 

 

Conclusion 

This PhD has explored nine barriers to the delivery of preconception care across the 

socio-ecological spectrum. Specifically, it has explored consumer and clinician barriers 

at the individual level, workforce and resource barriers at the organisational level and a 

lack of health promotion measures and monitoring processes at the societal level. This 

approach allowed a comprehensive understanding of how these barriers are connected 

and how solutions to one barrier can influence another.  
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To increase individual understanding about the importance of preconception health, the 

preexisting HCT has been optimised in response to study findings. These findings have 

informed changes to improve the tool’s acceptability, engagement, and impact. At the 

societal level an informed health promotion plan accompanied the tool’s dissemination, 

and we expect that the revised tool will have greater reach and prompt more people to 

prepare well for pregnancy.  

 

My other individual studies in this thesis had implications across the socio-ecological 

spectrum. The systematic review identified that high-quality guidelines on preconception 

care are lacking. This can inform guideline development to support clinician knowledge 

and confidence in delivering preconception care. Measuring pregnancy intention in 

individuals can inform health service reforms at the organisational level. Findings from 

the cross-sectional study with PHCNs identified areas for improvement at the individual, 

organisational and health system level.  All of these interventions require monitoring to 

ensure effectiveness and positive impact on preconception health and health 

behaviours.  

 

These findings from my PhD thesis collectively contribute to increasing the 

understanding of and delivery of preconception care in Australia.  
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Orientation of the thesis 
 

This thesis is presented in ten chapters, including four peer reviewed publications and 

two publications under review, in accordance with the University of Sydney policy: 

Thesis and examination of Higher Degrees by Research Policy 2015. The papers are 

not arranged in order of publication but are presented in a logical approach to the 

identified research gaps in how to enhance the delivery of preconception care in 

Australia. 

Chapter 1 is presented in two parts. Part 1 is a review of the literature, defining what 

preconception care is, why it is important and the evidence for good preconception 

health. This is followed by a review of current preconception health and health 

behaviours of people in Australia. The barriers and enablers to preconception care are 

explored and from this, opportunities to enhance the understanding and delivery of 

preconception care are identified. Nine of these opportunities are further investigated in 

chapters of the thesis. Chapter 1, Part 2 outlines the clinical components of 

preconception care. This is presented in the format of a clinical update article that has 

been prepared for the Australian Journal of General Practice.  

 

Chapters 2-9 address nine of the identified barriers to the delivery of preconception 

care. Chapter 2 is a systematic review of clinical practice guidelines (CPGs) for 

preconception care. CPGs can assist clinicians to deliver high-quality clinical care, and 

there is limited evidence outlining the availability and quality of such resources.  
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Chapter 3 is a review of measures of pregnancy intention and how they can be used to 

inform the development of family planning and preconception care services. This review 

is accompanied by a summary of three publications that explore the implementation of 

two different measures of pregnancy intention in the Australian setting.  

 

Chapter 4 uses a cross-sectional cohort study to investigate the knowledge, attitudes 

and practices of primary health care nurses to preconception care in Australia. This was 

to understand workforce issues that need to be addressed to expand the delivery of 

preconception care in the primary care setting.  

 

Chapter 5 involves in-depth interviews with people of reproductive age in Australia to 

explore their understandings of preconception health and care. This research had a 

focus with people in regional and remote areas to understand the additional barriers 

they face in accessing care. Exploring these understandings can inform efforts and 

activities to increase awareness of the importance of good preconception health. 

 

Chapter 6 details the process taken to assess and optimise an existing online self-

assessment tool for preconception care, the “Healthy Conception Tool” (HCT). This 

process also used in-depth interviews to explore how people perceive and experience 

the HCT. These findings informed the development of an enhanced tool prototype that 

was subject to user-experience testing and further refinements made to improve the 
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tool. The enhanced tool can be used to increase awareness of preconception health 

and care.  

 

Chapter 7 explores the health promotion aspects of disseminating the enhanced HCT. 

This chapter uses a discrete choice experiment (DCE) study to ascertain the preferred 

features in an advertisement for reproductive health that will increase engagement with 

the new tool. It also details the health promotion activities undertaken with the launch of 

the new tool.  

 

Chapter 8 is a priority setting exercise for preconception health in Australia. This 

identified key actions for preconception care, strategies to deliver them, and values to 

uphold them.  

 

Chapter 9 is a monitoring framework for preconception health and care activities so that 

issues, trends and outcomes from interventions can be assessed.  

 

Chapter 10 provides a summary of the findings of the PhD thesis. It also summarises 

the strengths, limitations and challenges of this body of work to address barriers to the 

delivery of preconception care. It includes a research agenda to further enhance the 

understanding and delivery of preconception care in Australia.  
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Chapter 11 contains the appendices for this thesis.   
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1.1.a Defining preconception health and care 
 

Preconception health describes the health of a person of reproductive age before a 

pregnancy. (1) Preconception care, as defined by the World Health Organization 

(WHO), is “the provision of biomedical, behavioral and social health interventions to 

women and couples before conception occurs”. (2) This involves the assessment, 

identification, and intervention to improve risk factors for preconception health. 

Preconception care is more than interactions at the individual clinician-consumer level 

and includes promotion and education about the importance of good preconception 

health at the population level. (3-5) 

Public Health England defined two over-arching components of preconception health; 

planning for pregnancy, and preparing for pregnancy. (6) A clinical workgroup for the 

implementation of preconception care, established by the Centers for Disease Control 

and Prevention (CDC) defined over 80 clinical components to include in a 

preconception health and care package. (7) These components, and the relationship 

between preconception health and care are represented in Figure 1.1.  
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Figure 1.1: Preconception health and care  

 

 

Improving health before pregnancy improves conception rates, pregnancy outcomes for 

women and their babies, offspring health in the short and long term, and the health of 

future generations. (2, 8) The benefits of preconception care are not limited to a first 

pregnancy, improving health before all pregnancies is also important, and health events 

and outcomes in previous pregnancies can inform preventive actions. Interconception 

care is defined as interventions “provided to women of childbearing age between 

pregnancies, to improve health outcomes for women, newborns and children”. (9)  

In this PhD thesis, the term preconception care covers both preconception and 

interconception care. Each year there are over 300,000 women in Australia who give 

birth, and an estimated 10% of women in Australia become pregnant. (10) In 2021, 

42.3% of Australia’s population (over 10 million people) were of reproductive age  (11) 
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which is a substantial proportion of the population in need of the delivery of a 

comprehensive package of preventive care.  

 

1.1.a.i Defining the preconception period  
 

In its broadest definition, the preconception period can be considered as the time when 

a person has the reproductive capacity to achieve pregnancy. (1) When considering 

improving preconception health or delivering preconception care, the preconception 

period can be further defined by considering certain exposures and outcomes, or the 

time taken to optimise a preconception risk factor. Stephenson et al proposed three 

“perspectives” of the preconception period in their 2018 review, to provide a practical 

structure to implementing preconception care interventions. (8) The group also applied 

the taxonomy of “critical periods, sensitive periods and cumulative effects” to their 

preconception perspectives. (8) Stephenson et al’s three preconception period 

perspectives were: 

1. Biological – defined by the period where the sperm and egg develop and 

mature, fertilisation takes place, and the time of early embryological 

development. This perspective is defined by weeks before conception. The 

biological perspective is a “critical period” where exposures have the potential to 

adversely impact fertilisation, implantation, and embryological development.  

2. Individual – defined as the period where a person or persons intend to become 

pregnant. While the duration of this period varies, it is typically defined by weeks 

to months before conception. The individual perspective is a “sensitive period” 
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where exposures and behaviours can influence the health of future parents with 

the potential for reproductive health impacts.  

3. Public Health – defined as the period when people have the potential to become 

pregnant. Discrete periods of time can be considered as “sensitive periods” 

where behaviours and risk factors can have “cumulative effects” on a person’s 

health. The public health period can span months to years. 

Combining these perspectives, the time to provide preconception care can be as brief 

as a few weeks, or across years for more chronic interventions such as achieving a 

healthy weight prior to pregnancy as shown in Figure 1.2.  

Figure 1.2: Defining the preconception period from Stephenson et al (8) 
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1.1.a.ii Defining the preconception population  
 

To plan for and implement preconception care, the target population for a given 

intervention also needs to be clearly described. Reproductive age, as defined by the 

WHO is 15-49 years. (12) The preconception population was also defined in a recent 

review by Hill et al who recommended setting the upper age limit for the focus of 

preconception care at 41 years, with no lower age limit clearly defined. (13) While all 

people of reproductive age stand to benefit from good preconception health, Hill et al 

described four different preconception population perspectives, based on demographic 

and behavioural attributes which is shown in Figure 1.3. Demographic attributes of sex 

and age, and behavioural attributes of sexual activity and pregnancy intention were 

used to classify the preconception population groups. Hill et al’s four preconception 

population perspectives are:  

1. Life course – all of population 

2. Public health – reproductive age, not sexually active  

3. Potential – reproductive age, sexually active  

4. Intentional – reproductive age, sexually active, planning to become pregnant. 
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Figure 1.3: The four perspectives upon which to define preconception 

populations from Hill et al (13) 

 

 

 

These populations were defined with the purpose of planning and implementing 

preconception care interventions, so that a population group could be prospectively 

selected, and appropriate interventions designed. There is overlap with the perspectives 

for the time periods defined by Stephenson et al and the populations defined by Hill et al 

which is depicted in Figure 1.4.  
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Figure 1.4: Intersections between the preconception periods and the 

preconception populations.  

 

These overlaps demonstrate potential opportunities to deliver preconception care and 

improve preconception health across the reproductive life course. Indeed, opportunities 

exist for the “intentional preconception population” who may be receptive and keen to 

engage with health promotion activities and efforts need to be directed to making 

information and care accessible. The overlaps also highlight the vulnerability of the 

“potential preconception population”.  This group is also potentially in Stephenson’s 

critical biological period, where exposures can have significant effects on 

gametogenesis and the developing fetus, yet they may not be intending on conceiving 

and may not be receptive to preconception care interventions. These perspectives, of 

both time and population, can be synergistic in informing targeted approaches to 

implementing preconception care interventions.   
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1.1.a.iii The history of preconception care  
 

Reference to the recognition of good preconception health can be found in religious and 

historical documents that date back centuries. Freda, Mood and Curtis quote the Old 

Testament and Plutarch’s account of the Ancient Spartans who “….ordered the maidens 

to exercise with wrestling, running, throwing the quoit and casting the dart, to the end 

that the fruit they conceived might, in strong and healthy bodies, take firmer root and 

find better growth” as a record of the awareness of health before conception. (14)  

Academic literature detailing aspects of preconception health date back to 1935, on the 

specific topic of radiation exposure in the preconception period. (15) Literature that was 

focused more generally on preconception health was first published in 1978 and 

explored trends in reproductive health with the purpose to inform service delivery and 

education. (16) 

Before preconception care was endorsed as a standalone concept, it was supported by 

various international congresses through women’s health and family planning initiatives. 

The Declaration of Alma-Ata in 1978 at the International Conference on Primary Health 

Care acknowledged the “promotive” and “preventive” aspects of primary care and that 

they included “maternal and child health care, including family planning” services. (17) 

The Department of Health, Education and Welfare in the United States released a 

statement at the end of the 1970s for primary care that included “interconceptional 

care”. (14) In the 1980’s the American Committee of Obstetricians and Gynecologists 

(ACOG) also recognised the need for preconception care and sponsored the 

development of a preconception health appraisal guide. (18) This was delivered as a 

309-page document, and a review of this guide and its incorporated checklists is shown 
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in Figure 1.5.  The guide is described as a “valuable resource” yet shows the practical 

application of preconception care was limited to populations with perceived increased 

risk of adverse outcomes. (19) 

Figure 1.5 Review of “Preconception Health Promotion” in the Journal of Nurse-

Midwifery 1990 (19)

 

Geoffrey Chamberlain, a London Obstetrician, reported on an established 

“Prepregnancy clinic” in the United Kingdom in 1980. (20) The purpose of the clinic, as 
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shown in Figure 1.6, was to advise non-pregnant women on their risk factors and the 

impact on a future pregnancy and their baby’s health. Chamberlain reported that the 

clinic could be run as an outpatient service, and that both consumers and clinicians 

found the service helpful.  

Figure 1.6: Excerpt from Chamberlain’s report “The prepregnancy clinic” in 1980 

(20) 

 

As academic literature grew, the Medical Subject Heading (MeSH) for preconception 

care was developed in 1992, when the domain was demarcated from “pregnancy” and 

is defined in scope as:  

“An organized and comprehensive program of health care that identifies and reduces a 

woman's reproductive risks before conception through risk assessment, health 

promotion, and interventions. Preconception care programs may be designed to include 

the male partner in providing counselling and educational information in preparation for 

fatherhood, such as genetic counselling and testing, financial and family planning, etc. 

This concept is different from PRENATAL CARE, which occurs during pregnancy.” 
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In 2004 the CDC gathered a group of experts from the disciplines of medicine 

(obstetrics and gynaecology, paediatrics, general practice), nursing, midwifery, public 

health, epidemiology, dentistry, and other disciplines to form the Preconception Care 

Work Group and the Select Panel on Preconception Care. (4) These groups contributed 

to the development of ten recommendations to improve preconception health and 

healthcare in the United States (US). (4) Other countries across Asia, Europe and North 

America followed and developed preconception care programs. (21, 22)  

 

The WHO met in 2012 with the purpose of developing a global consensus on 

preconception care. This was attended by academic and clinical subject matter experts 

in preconception care, and advocacy and philanthropic organisations with an interest in 

reproductive health. (23) There were three specific objectives as shown in Figure 1.7, to 

determine the place and scope of preconception care, and to develop an 

implementation plan.  

Figure 1.7: Objectives of the WHO Meeting to Develop a Global Consensus on 

Preconception Care to Reduce Maternal and Childhood Mortality and Morbidity 

(23) 

 

Today, preconception health and care are formally recognised concepts, with a place in 

the reproductive continuum of care to improve maternal and neonatal outcomes. 
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Internationally preconception health is supported by policy and strategy from national 

departments and agencies in the United Kingdom (UK) and US, (6, 24) and has support 

from global collaborations in the WHO and the International Federation of Obstetricians 

and Gynecologists (FIGO). (2, 25) Within Australia preconception care has been 

identified by the Royal Australian College of General Practitioners (RACGP) as an area 

of importance in preventative care strategies, and outlines that every woman (and their 

partner) of reproductive age should be considered for preconception care. (26) This is 

also scaffolded by national policy and strategy support. The National Women’s and 

Men’s Health Strategies (NWHS and NMHS) are ten-year plans that aim to address the 

key health issues affecting women and girls, men and boys, across the lifespan in 

Australia. One of key actions in the NWHS to improve maternal, sexual and 

reproductive health is to “Increase health promotion activity to enhance and support 

preconception and perinatal health”. (27) 
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1.1.a.iv Why is preconception care important?  
 

Achieving good pregnancy outcomes for women and babies has always been an 

international health priority. The continued importance of improving maternal and child 

health is reflected in the United Nations Sustainable Development Goal 3 “Good Health 

and wellbeing”, with Targets 3.1 and 3.2 focused on reducing maternal and childhood 

mortality, and Target 3.7 acknowledging the importance of family planning and 

reproductive health services. (28)  

 

Pregnancy outcomes for women and babies are measured by maternal and neonatal 

morbidity and mortality rates. For many years, attention and interventions to improve 

these rates were focused on key time periods; antenatally, once a woman was 

pregnant, the intrapartum period, and neonatal care.  Interest grew in preconception 

care when morbidity and mortality rates were not improving despite advances in 

maternity and neonatal care. (4, 29-31)  Indeed, maternal mortality worsened in some 

settings in the 1990’s such as the US, due to preexisting health issues and a lack of 

preconception care. (31) Infant morbidity and mortality rates also plateaued at the end 

of the 20th century in the US for which the three leading causes were congenital 

anomalies, preterm delivery, and maternal complications of pregnancy. (31, 32) These 

factors were associated with an increase in pre-existing medical conditions for women 

entering pregnancy which can be modified through preconception care initiatives. (32, 

33) Similarly, an unchanging perinatal mortality rate in the Netherlands, saw the 

development of their 2007 advisory report on preconception care to respond to this 

issue. (30) 
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Antenatal care is key to improving pregnancy outcomes however it does not provide 

primary prevention for modifiable risk factors, exposures, and health conditions prior to 

pregnancy. While most women seek care when pregnant, interventions delivered in the 

pregnancy period alone are thought to be too late to achieve best health outcomes for 

women and their babies. (8) For example, efforts to reduce the occurrence of congenital 

anomalies gave impetus to the importance of reducing exposure and risk prior to 

conception as well as during pregnancy. This included activities such as rigorous 

glycaemic control in women with pre-existing diabetes, otpimising weight for women 

above a healthy weight, and folate supplementation. (8) 

 

Preconception care also offers to opportunity to discuss pregnancy planning, where a 

woman and her partner can consider the number, spacing and the timing of desired 

pregnancies. (6) This helps to reduce the incidence of unintended pregnancies and 

improve health before pregnancy for both parents. Employing a reproductive life plan 

has been found to be an effective adjunct to clinical care in women with chronic 

conditions to improve knowledge about pregnancy preparation. (34) 

 

The importance of timing of pregnancy awareness  
 

Despite evidence that both positive health behaviours in pregnancy, and early, regular 

antenatal care improve pregnancy outcomes, delayed recognition of pregnancy and 

hence delayed behavioural action is common. (35, 36)  Studies in the US have 

investigated the timing of “pregnancy awareness” or “pregnancy recognition”. (37, 38) 
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One large population-based study reported a mean gestational age of pregnancy 

awareness of 5.5 weeks, with almost one in four women not being aware they are 

pregnant till after seven weeks of gestational age. (37) Similar findings have been seen 

in other studies however data on pregnancy awareness in Australia is lacking. (39-41) 

 

The embryonic period, during which the major body systems of the fetus are forming, 

lasts from weeks 3-8 after fertilisation, or weeks 5-10 of gestational age. (42) (Figure 

1.8) During this time the developing body systems are susceptible to insults from 

exposures including environmental and infectious agents, teratogenic medications, 

disease states such as hyperglycaemia from poorly controlled diabetes, or behavioural 

factors such as smoking and alcohol and other drugs. (8, 42) These can lead to adverse 

outcomes, including congenital anomalies, and disorders of placentation. (8, 43) 
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Figure 1.8: Temporal relationship between embryonic age and pregnancy 

awareness.  

 

Image credit – Moore KL PT, The developing human. Clinically orientated embryology. The developing human. 

Clinically orientated embryology. Philadelphia: WB Saunders. 

 

As such, many women are not aware of their pregnancy at the time that organ systems 

are developing, and therefore do not proactively reduce the risk of exposures. For 

example, many women are not aware they are pregnant at the time the neural tube is 

closing, which is at the end of week 4 embryonic age, or week 6 gestational age. This is 

important as folate supplementation reduces the incidence of neural tube defects but is 

only effective prior to the closure of the neural tube. (44)   

 

A further delay in care can occur between the time that a woman is aware she is 

pregnant and when she seeks antenatal care. An American study found a mean delay 
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between pregnancy awareness and attendance for antenatal care of two to three 

weeks. (45)  In Australia, the National Pregnancy Care Guidelines state that women 

should attend for antenatal care by ten weeks of gestation (46) but in 2021, only 60% of 

women in Australia met this recommendation. (36) Additionally, a significant proportion 

of women do not meet the recommended number of antenatal visits in their pregnancy.  

In 2021, only 58% percent of first-time mothers in Australia attended the recommended 

amount of ten antenatal visits in their pregnancy, placing further importance on 

preparation in the preconception period. (47) 

 

Fetal programming and the developmental origins of health and disease 
 

Some impacts for offspring health, in both the short and long-term, and the health of 

future generations are attributable to the theory of fetal programming. (8) Fetal 

programming is the concept whereby gametogenesis and the intrauterine environment 

can have significant impact on lifetime health. (48) This is also known as the 

developmental origins of health and disease (DOHaD). (49, 50) This concept was first 

described by Barker and supported by other epidemiological studies including the Dutch 

famine that show the impact of adverse intrauterine environments on childhood 

outcomes. (50, 51) Theses studies showed that parental starvation and undernutrition 

were associated with metabolic disorders and morbidity in offspring. (50, 52, 53)   

 

There are several molecular mechanisms that are proposed to contribute to fetal 

programming, one of which is epigenetic modifications. (54, 55) Epigenetics describes 

the process where certain exposures can lead to alternations in gene expression. (56) 
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This occurs through disruptions in the mechanisms of Deoxyribonucleic acid (DNA) 

methylation and histone modifications, on non-coding Ribonucleic acid (ncRNA) which 

regulate gene expression. (57, 58) There is a vast array of exposures that can cause 

epigenetic changes. These include, and are not limited to, environmental exposures 

from the work or home, iatrogenic and infectious exposures, and behavioural exposures 

including weight, diet, alcohol, and other drugs. (59-63) Some epigenetic changes are 

permanent, and others have the capacity to be reversed. Epigenetic changes that affect 

the offspring can take place during gametogenesis (preconception) for both women and 

men, and throughout pregnancy. (64-67) These changes have the potential to affect 

offspring health, and the health of future generations. (68) Graphical representation of 

the process of epigenetic changes in the preconception and pregnancy periods are 

shown in Figures 1.9 and 1.10.  

Figure 1.9: Epigenetic alterations induced by lifestyle and environmental factors 

(68) 
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Figure 1.9 demonstrates the potential impact of some environmental and behavioural 

exposures on sperm in the preconception period. These exposures can result in DNA 

methylation and histone modification that adversely impacts the offspring in both 

childhood and adult life. (67) Figure 1.10 demonstrates the impact of behavioural 

exposures in pregnancy and the epigenetic impact on offspring across the life course. 

(68)These behavioural exposures can be addressed in the preconception period to 

optimise parental and offspring outcomes.  

 

Figure 1.10: Basic schematic outlining the consequences of a maternal 

obesogenic environment on the health and well-being of offspring (67) 
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1.1.b Evidence to support preconception health and care  
 

A comprehensive review by Jack et al in 2008 identified numerous domains of a 

person’s health that if enhanced before pregnancy can improve outcomes. These 

include the domains of non-communicable diseases and associated lifestyle 

behaviours, optimisation of pre-existing medical conditions and teratogenic 

exposures.(7) 

 

1.1.b.i Non-communicable diseases  
 

Non-communicable diseases  (NCDs) are conditions that are caused through 

behavioural, environmental or genetic factors or a combination of these, not by 

transmission between two hosts, or by spread from an infectious agent. (69) Examples 

of NCDs include obesity, cardiovascular and respiratory disease, and diabetes. (70) 

Together NCDs appear in the WHO top-ten causes of death across all countries 

regardless of economic incomes. (70) Risk factors for the development of NCDs include 

lack of physical activity, poor diet, alcohol use and smoking. (69, 70)  

 

The risk of developing a NCD is influenced by exposures in the preconception period 

and the fetal environment through epigenetic processes. (25, 71, 72) Indeed, in a 2020 

position paper FIGO identified risk factors in the preconception period that impact the 

offsprings potential to develop NCDs (Figure 1.11). (25)  
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Figure 1.11: Intermediary risk factors in the time around conception and effects 

on future noncommunicable diseases (NCDs) in mother and offspring. (25) 

 

Weight, physical activity, and diet  
 

Parental weight and pregnancy outcomes.  
 

Healthy weight in the preconception period is defined by the WHO Body Mass Index 

(BMI) categories. (73) BMI is calculated from a person’s height and weight,  adult BMI 

categories are shown in Table 1.1.   

 

Table 1.1 World Health Organization Body Mass Index Categories (73) 

Body Mass Index Range (kg/m2) Weight category 

< 18.5 Underweight 

18.5 - 24.9 Normal Weight or Healthy Weight  

25.0 - 29.9 Pre-obesity or overweight  

30.0 - 34.9 Obesity Class I 

35.0 - 39.9  Obesity Class II 

> 40.0  Obesity Class III 
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Being above a healthy weight (BMI > 25.0 kg/m2) is associated with increased adverse 

outcomes across conception rates, pregnancy outcomes, and offspring health in the 

short and long-term. (74, 75)  

 

When a woman is above a healthy weight her chances of conception are adversely 

impacted by disorders of ovulation, reduced oocyte quality, prolonged time to conceive 

and increased rates of early pregnancy loss. (76-79) These impacts are seen across 

both spontaneous conceptions and those with assisted reproductive technologies, 

including those with donor oocytes from donors with increased BMI. (80-82) Men who 

are above a healthy weight prior to pregnancy are more likely to have complications 

with healthy sperm parameters. (83) Oliveira et al’s study of over 1,800 men who were 

undergoing fertility assessment found that increasing BMI was associated with 

worsening semen quality based on sperm concentration, motility and morphology and 

sperm vitality. (84) 

 

Being above a healthy weight before and during pregnancy is also a risk factor for 

women developing pregnancy complications. These include congenital malformations, 

hypertensive disorders of pregnancy and pre-eclampsia, gestational diabetes, assisted 

delivery and intrapartum complications. (85-88) Disorders of placentation, including 

intrauterine growth restriction and small for gestational age babies, are also increased. 

(75, 85, 88, 89) A recent systematic review by Nagpal et al exploring the impact of 

prepregnancy weight on pregnancy outcomes affirmed these findings. (90) A large 

Australian retrospective cohort study showed that if women were in the next lower BMI 
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category, that 19% of preeclampsia, and 14% of gestational diabetes diagnoses could 

be averted. (88) A change to a lower BMI category translates to a weight loss in the 

order of 13kg before or between pregnancies. A Canadian population-based study that 

analysed over 200,000 singleton pregnancies over an eight-year period showed a 10% 

reduction in preconception BMI was associated with a 10% decreased risk of pregnancy 

complications. (91) This reduction was seen for preeclampsia and gestational diabetes, 

and also large for gestational age babies and stillbirth. (91) A 10% change in BMI 

translates to a weight loss in the order of 7kg between pregnancies. Tueling et al’s 

systematic review on interpregnancy weight change showed women who gained weight 

in between pregnancies had higher risks of gestational diabetes, preeclampsia and 

large for gestational age babies. For women who lost weight in between pregnancies 

the risk of delivering a large for gestational age infant was reduced. (92) 

 

Increased maternal preconception weight is associated with negative health impacts in 

childhood. (75) A prospective cohort study of almost 500 children from Canada 

measured the BMI growth rate of children from 0-10 years, where maternal 

preconception BMI was formally measured and recorded. The findings showed that 

children who were born to mothers with an increased preconception BMI had 1.41 times 

the odds of being above a healthy weight in childhood, after accounting for maternal 

age, ethnicity, education, and smoking status. (93) Early and rapid childhood growth is 

associated with increased rates of being above healthy weight as an adult (94) therefore 

maternal preconception weight can have far reaching consequences.  
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The 2013 cohort analysis by Reynolds et al explored the long-term impacts of maternal 

preconception weight. This study in over 37,000 people shows that babies born to 

mothers who had a BMI > 30kg/m2 at their first antenatal visit had a 35% increased risk 

of premature death as an adult. (95) 

 

The importance of preconception care to break the obesity cycle has been recognised 

by several leading international health organisations (Figure 1.12). The WHO identified 

pregnancy and the preconception period as one of the six key pillars to addressing 

childhood obesity. (96) Locally, in 2017, the Presidents of Medical Colleges of Australia 

listed preconception planning as one of their six points in their action plan on obesity. 

(97) These action plans are further reinforced by FIGO’s 2023 Best Practice Advice on 

managing obesity across the life course which calls for health professionals to support 

people to optimise weight before pregnancy. (98)  
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Figure 1.12: International strategies involving preconception care to tackle 

obesity. 

  

 

Preconception interventions for weight and lifestyle behaviours  
 

Interventions to optimise parental weight before pregnancy include diet and exercise 

modifications. These are often assessed individually or in combination.  
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Hunter et al’s systematic review on the impacts of weight loss in people with diagnosed 

infertility who were above a healthy weight (BMI > 25kg/m2) included 15 randomised 

controlled trials, two of which were from Australia. (99) This systematic review 

demonstrated that those who received lifestyle interventions of diet and exercise 

achieved greater weight loss compared to those who did not (mean difference 5.42kg), 

improvement in ovulation (risk ratio [RR] 4.24) and natural conception rates (RR 2.25). 

(99) 

 

 

Another systematic review by Best et al explored preconception lifestyle interventions 

for women and men who were above a healthy weight having fertility treatment, and the 

impact on achieving weight change, pregnancy rates and live birth rates. (100) Of the 

40 studies included, two focused on men and one involved couples. Best et al’s meta-

analysis demonstrated significant increased weight loss and  pregnancy rates for 

women who received low calorie diets and who exercised (RR 1.59, 95%CI 1.01-2.50), 

yet no significant effect on live birth rates. (100) Interventions to promote weight loss in 

the post-partum period are also shown to be effective for interconception weight loss, 

with greater results seen for combined diet and exercise interventions. (101) 

 

The benefits of preconception physical activity on reducing the risk of developing 

gestational diabetes have been demonstrated in both a large longitudinal cohort study 

and a meta-analysis. (102, 103)  Zhang et al’s 2006 analysis of the Nurses’ Health 

Study II data showed that increasing amounts of vigorous activity performed in the 
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preconception period decreased the risk of gestational diabetes (highest vs lowest 

quintile RR 0.77, 95% CI 0.69-0.94). (102) They also analysed the impacts of walking in 

women who did not perform vigorous physical activity and found the risk of gestational 

diabetes was reduced by 34% for brisk walking compared to easy walking. (102) Tobias 

et al’s meta-analysis included seven studies with almost 35,000 women. (103) They 

also demonstrated that women with the highest levels of pre-pregnancy physical activity 

had 55% lower risk of developing gestational diabetes compared to those with the 

lowest levels of physical activity, although there was significant heterogeneity in the 

results. (103)  While sensitivity analyses were performed, a limitation of this meta-

analysis was not being able to provide tangible results on the duration or intensity of 

exercise that was associated with decreased levels of risk. Interestingly, Tobias et al did 

show the magnitude of the effect for physical activity was higher in the preconception 

period compared to the early pregnancy period, showing the importance of positive 

preconception behaviours (Figure 1.13). (103) 
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Figure 1.13: Physical activity before and during pregnancy and risk of gestational 

diabetes mellitus. Results of meta-analyses. A: pre-pregnancy physical activity. 

B: Early pregnancy physical activity from Tobias et al (103) 

 

Aune et al performed a systematic review and meta-analysis to explore the impact of 

physical activity in the preconception period on the risk of pre-eclampsia in pregnancy. 

(104) The five included studies showed a positive impact of regular physical activity, 

that reduced the risk of pre-eclampsia in pregnancy by 20-40% (Figure 1.14). The 

highest reduction in risk was seen for women who exercised for 5-6 hours per week. 

(104)  
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Figure 1.14: Prepregnancy leisure-time physical activity and preeclampsia. A, 

High versus low activity; B, dose–response analysis per 20 MET-hours/week; C, 

dose–response analysis per 1 hour per day; D, nonlinear dose–response analysis 

from Aune et al. (104) 

 

 

 

Research is continuing in this area and there are two large randomised controlled trials 

(RCTs) currently in Australia exploring the impact of preconception weight loss 

interventions and composite maternal and neonatal outcomes. The Begin Better trial in 

South Australia involves a behavioural change intervention of diet and lifestyle advice 

using health coaching and app support, (105) and the Pre-Babe study in New South 
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Wales which involves partial meal replacement. (106) These studies will further inform 

the impact of lifestyle interventions in the preconception period.  

  

Nutrition  
 

Healthy eating, defined by meeting recommended guidelines of food group intakes and 

limited amounts of discretionary foods, contributes to overall good health for future 

parents. Additional micronutrient requirements are relevant to the preconception and 

early pregnancy periods, including folate and iodine. (107, 108) Other supplements may 

be relevant depending on individual requirements. 

 

Folate and iodine have been shown to have specific benefits to the developing fetus. 

(109) Folate, a B group vitamin, has been shown to play a key role in healthy 

development of the central nervous system, in particular the formation of the neural 

tube, that closes by the 28th day after fertilisation. (110) Failure of the neural tube to 

properly close leads to neural tube defects, including spina bifida, anencephaly and 

encephalocele. Pregnancies affected with these conditions often result in termination, 

stillbirth or neonatal death, and babies can have lifelong physical sequelae. (111) 

Adequate maternal red blood cell folate concentrations can reduce the incidence of 

neural tube defects. (44) The WHO has recommended that at the population level, 

women of reproductive age should have a red blood cell folate concentration of 

400ng/mL (906nmol/L). (109) International and Australian evidence suggests that diet 

alone is not sufficient to achieve these red blood cell folate concentrations at a 

population level, and that additional folate is required from fortified foods or 
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supplements.  (112-115)  Approximately 80 countries now fortify their flour with folic 

acid, and this has reduced the incidence of neural tube defects internationally. (116-

119) Mandatory flour fortification was introduced in Australia in 2009 and following this 

the prevalence of neural tube defects decreased by 14.4%. (118) 

 

The addition of a 400–500 µg folic acid supplement in the preconception period has 

been shown to effectively prevent neural tube defects such as spina bifida and 

anencephaly. A Cochrane review reported that periconceptional folic acid 

supplementation results in a 72% reduction in risk of developing neural tube defects and 

a 68% reduction in risk of recurrence, compared with either no intervention, placebo or 

micronutrient intake without folic acid. (44) 

 

Iodine is required for thyroid hormone production in mothers and babies which impacts 

the development of the fetal brain. (120) Australian guidelines recommend an intake of 

220mcg per day for women before and during pregnancy, a requirement that is also 

unlikely to be achieved by dietary intake alone. (121, 122) As such, a 150mcg iodine 

supplement is recommended for all women planning a pregnancy, and women who 

have a known thyroid condition should seek additional health advice on optimal 

supplementation. (107) 

 

Smoking  
 

Smoking remains one of the most important modifiable risk factors for reproductive and 

pregnancy health, with known maternal, fetal and subsequent childhood health 
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complications. (123) Cigarettes contain multiple harmful chemicals including nicotine, 

carbon monoxide and cyanide that can harm future parents, cause epigenetic changes 

in sperm and eggs, affect the process of placentation, and cross the placenta causing 

harm to the developing fetus. (124) Given these pathological processes, smoking is 

associated with many adverse outcomes including increased rates of difficulty 

conceiving, disorders of placentation, preterm birth, low birth weight and pregnancy 

loss. (125) 

 

Alcohol  
 

Alcohol can cross the placenta and is a recognised teratogen that can cause a 

spectrum of fetal complications. (126) Given the known delay from conception to 

pregnancy recognition it is recommended there is no safe level of alcohol consumption 

for women planning a pregnancy to avoid this teratogenic exposure. (127) Evidence 

from animal studies shows negative fetal impacts of pre-pregnancy alcohol exposure 

including metabolic disease and disorders of growth. (128, 129) 

 

A secondary analysis of the Nurses’ Health Study II data explored the impact of six 

healthy preconception lifestyle factors or behaviours on adverse pregnancy outcomes. 

(130) The analysis involved over 15,000 women and looked at the positive factors of 

being a healthy weight, meeting physical activity and healthy eating guidelines, not 

smoking, not drinking alcohol and taking micronutrient supplementation.  Results 

showed that having all six positive factors was significantly associated with a decreased 

risk of adverse pregnancy outcomes (RR 0.63, 95%CI 0.55-0.72) in comparison to 
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having none or one healthy factor. The cumulative impact of these factors demonstrates 

the importance of multiple healthy behaviours before pregnancy. (130) 

 

Optimising pre-existing medical conditions. 
 

Improving chronic medical conditions also improves the health of potential parents and 

can also have implications for pregnancy and child health outcomes.  

 

For women with pre-existing diabetes, improved glycaemic control in the preconception 

period has been shown to reduce the risks of congenital malformations, early pregnancy 

loss, disorders of fetal growth, preterm birth and perinatal mortality. (131-133) A 

systematic review by Inkster and colleagues explored HbA1c measurements in 

pregnancy for women with pre-existing Type 1 and Type 2 Diabetes. Twelve out of the 

thirteen studies in this review recorded HbA1c within the first trimester which is a 

satisfactory measure of preconception glycaemic control. This showed that poor 

glycaemic control gave an increased risk for congenital malformations with a pooled 

odds ratio of 3.44 (95% CI 2.30 – 5.15), miscarriage with a pooled odds ratio of 3.23 

(95%CI 1.64 -6.36) and perinatal mortality with a pooled odds ratio of 3.03 (95%CI 1.87-

4.92). (131) In 2007 Guerin et al performed a review of cohort studies to determine the 

level of glycosylated haemoglobin and associated risk for congenital malformations. 

(133) The purpose of this study was to provide health care providers with a tool to help 

educate and counsel women with diabetes about the importance of strict glycaemic 

control. They found as the level of glycosylated haemoglobin increased (indicating 
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poorer diabetic control) they risk of congenital malformations exponentially increased 

(Figure 1.15). (133) 

 

Figure 1.15: Risk of a major or minor congenital anomaly according to the 

number of Standard Deviations of Glycosylated Haemoglobin above normal 

measured periconceptually. (133) 
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Wahabi et al’s 2010 systematic review sought to explore the effectiveness of 

preconception care for women with pre-existing diabetes. (134) There were five 

interventions that were included in the definition of preconception care for this review:  

1. Targeted blood sugar control  

2. Counseling/education about the importance of targeted blood sugar control and 

complications in pregnancy 

3. Screening for diabetes complications 

4. Contraception until optimal blood sugar control  

5. Micronutrient supplementation  

Findings included that preconception care was effective at lowering HbA1c levels by 

2.43% (95%CI 2.27-2.58) and associated with women booking 1.32 weeks earlier for 

antenatal care (95%CI 1.23-1.40). This review also showed that preconception care for 

women with pre-existing diabetes reduced the rate of congenital malformations, preterm 

delivery and perinatal mortality with numbers needed to treat (NNT) with preconception 

care ranging from eight to 32 women to achieve such outcomes (Table 1.2) (134) 
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Table 1.2:  Impact of preconception care in women with preexisting diabetes to 

reduce adverse outcomes (134) 

Adverse outcome  RR* 95%CI NNT** 

Congenital malformations 0.25  0.15-0.42 17 

Preterm delivery  0.7 0.55-0.90 8 

Perinatal Mortality  0.35 0.15-0.82 32 

 

*RR: Risk ratio 

**NNT: Number needed to treat 

 

A community-based preconception care intervention in the primary care setting in the 

UK targeting women with pre-existing diabetes and their health care providers was also 

found to be effective in achieving improved glycaemic control and micronutrient 

supplementation. Women who received this intervention were also found to book earlier 

for antenatal care. (135) 

 

1.1.b.ii Teratogens  
 

A teratogen is a substance or exposure that has the potential to alter, and potentially 

harm, the developing fetus. (136) There are several categories of teratogens including 

medications, environmental exposures and infectious agents. The Therapeutic Goods 

Administration (TGA) in Australia has a categorisation system to classify medications 

and their potential risk to the developing fetus. (137) An example of a teratogenic 

medication is sodium valproate (Epilim) an anticonvulsant medication commonly 

prescribed in the management of epilepsy, and more recently for management of 
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bipolar disorder. Sodium valproate significantly increases the risk of congenital 

malformations across several organ systems including the nervous (neural tube) and 

cardiac systems. (138, 139) Avoidance of teratogens is advised for all women who are 

planning a pregnancy due to the delay in pregnancy recognition and potential harmful 

exposure to the developing fetus.  

 

Endocrine disrupters are substances that disturb the usual function of the endocrine 

system. (140) These substances can therefore adversely interfere with the reproductive 

functions governed by the endocrine system. Examples of endocrine disrupters include 

pesticides, plastics and heavy metals. (141) Education about preventive actions to avoid 

or reduce exposure to endocrine disruptors is an important component or preconception 

care.  

 

1.1.c Current preconception health and health behaviours in Australia  
 

More than 10 million people in Australia are of reproductive age, (11) and would be 

classified as the “Public Health Preconception Perspective” according to Hill et al’s 

definition. (13) Currently in Australia, there is no national framework of indicators to 

record and monitor the preconception health and health behaviours of this population 

group. As a result, it is challenging to capture accurate and complete population level 

data about preconception health and associated behaviours.  

 

Internationally nine metrics have been suggested for collection at the first antenatal care 

appointment to serve as markers of “preconception wellness” for women (Table 1.3). 
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These were developed from criteria that metrics were evidence based, conditions were 

prevalent, and data could be easily collected from a valid and reliable data source. (142)  

 

Table 1.3: Preconception Wellness Measures at Completion of First Prenatal 

Assessment from Frayne et al (142) 

Preconception Wellness Measures 

1 Pregnancy Intention  

2 Access to care 

3 Preconception folic acid use  

4 Tobacco avoidance  

5 Absence of uncontrolled depression 

6 Healthy weight 

7 Absence of STI 

8 Optimal glycaemic control 

9 Teratogen avoidance in chronic conditions  

 

There are other significant modifiable risk factors for consideration in optimising 

preconception health. These include alcohol use, domestic violence, vaccinations, and 

genetic screening. 

 

1.1.c.i Sources of preconception health data  
 

Information about preconception health and behaviours is collected from several 

sources.  Most data are retrospectively collected in antenatal consultations once a 
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woman is pregnant, or in cross sectional research surveys.  Other data comes from 

prospective longitudinal studies or population health surveys.  

 

Antenatal care records 
 

Frayne et al propose that the first antenatal visit is currently the most robust timepoint to 

capture population level data on preconception care. (142) The standardisation of this 

appointment and the potential to capture pregnancies that may not result in registered 

births are strengths of this data collection point. Frayne et al also acknowledged the 

limitations of this timepoint, in that it is retrospective, and does not capture all 

preconception behaviours in detail. (142) There is also the disadvantage of missing 

pregnancies that result in termination or miscarriage, and not capturing the 

preconception health or health behaviours of the partner.  

 

Primary care records  
 

Primary care records are another potential source of preconception health data. A 

recent review of the electronic medical records (eMRs) of 1000 women of reproductive 

age across ten general practices in Victoria, Australia showed that only some 

preconception health risk factors were commonly documented. (143) These included 

smoking status, alcohol consumption, BMI and presence of high blood pressure. This 

audit was limited to behaviours with preset, defined data fields and was not able to 

capture the broader determinants of health that are known to influence a person’s 

preconception health.  
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Health surveys  
 

Health surveys conducted at the population level and targeted cross-sectional surveys 

can also provide valuable preconception health information. Attempts to capture the 

broader determinants of health have been performed using population level data from 

the Behavioural Risk Factor Surveillance System (BRFSS) in the US. (144) Outcomes 

from such surveys can be analysed according to sociodemographic factors including 

age, ethnicity, annual household income and place of residence. 

 

1.1.c.ii Preconception health behaviours of people in Australia  
 

Figure 1.16 demonstrates some socio-demographic attributes of the Public Health 

Preconception Perspective population in Australia.  

Figure 1.16: Demographics of the preconception “Public health preconception 

perspective” population in Australia 

 

* After-tax household income <50% of the median household income  
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Data sources: Australian Institute of Health and Welfare; Australia’s Mother and Babies, 

(47) The health of Australia’s Females, (145) The health of Australia’s Males. (146) 

 

In Australia in 2021, there were 315,705 births from 311,360 mothers. Two in every 

three mothers were born in Australia, and 5.0% of mothers were Aboriginal or Torres 

Strait Islander. The average age was 31.1 years, and approximately 70% of mothers 

resided in major cities. (47) 

 

While the entire Australian population stands to benefit from good preconception health, 

certain priority groups are at higher risk and therefore require targeted attention.  

Women from areas of high social and economic disadvantage and those residing in 

rural and remote communities have poorer preconception health behaviours and 

experience higher rates of adverse pregnancy outcomes. (147) (148) 

This is consistent with recent data from the US that showed women residing in different 

geographic regions had different rates of preconception risk factors. (149) This was 

seen across several preconception health fields including smoking, depression, chronic 

medical conditions (diabetes and hypertension) and rates of unplanned pregnancy. 

 

International data shows that over 90% of women have at least one modifiable 

preconception health risk factor (150) with one study in primary care in Canada showing 

that women have on average 15 modifiable risk factors that can affect pregnancy 

outcomes. (151) The current data presented below suggests that people in Australia 

have sub-optimal rates of preconception health behaviours. Data is often reported on 
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specific behaviours rather than comprehensive assessment of a person’s preconception 

health. While there is growing evidence about men’s attitudes and knowledge about 

preconception care, more data exists for the health and behaviours of reproductive 

aged women in Australia than for men. The data is presented by health and health 

behaviour, specifying if the data is for women and men only or for both. Typically, where 

data is obtained from population health sources, it is for women and men. When 

collected from antenatal records it is for women only.  

 

Preconception Wellness Measure 1: Pregnancy Intention  
 

Pregnancy intention relates to a woman’s or couples desire to become pregnant at the 

time of conception. (152) It is a complex construct that involves social, emotional, 

financial, cultural, and contextual factors. (153).  

 

Pregnancy intention data is not collected or reported at a state or national level in 

Australia. Information on pregnancy intention is often collected in antenatal care, usually 

with a single question of pregnancy planning and a binary outcome. More robust 

measures of pregnancy intention have been developed to capture this information. The 

London Measure of Unplanned Pregnancy (LMUP) is a psychometrically validated 

instrument to measure pregnancy intention and has also been validated for use in the 

Australian population.  (154, 155) Data from cross sectional studies suggests that 

approximately 30-40% of pregnancies in Australia are unintended, (156, 157) which is 

consistent with international data. (158)  
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Pregnancy intention is associated with increased preconception behaviours although 

the rates remain suboptimal. (159) Both international and local data shows that amongst 

women with intended pregnancies approximately 60% adopt a preconception 

behaviour. (160, 161) Amongst women who plan their pregnancies, receiving advice 

from a health professional in the preconception period is shown to increase the 

likelihood of adopting a preconception behaviour. (160) Despite this, the numbers of 

people who consult a health professional for preconception advice remains low. Poels 

et al found that even amongst women with planned pregnancies, only 60% sought 

preconception information and 25% saw a health professional. (162) A survey of men 

with a pregnant partner in the UK showed that less than half had looked for 

preconception health information online prior to their partner becoming pregnant. (163) 

The same study showed that over half of all men had not adopted a positive 

preconception behaviour change prior to their partner becoming pregnant. (163) 

Lang et al’s study on pregnancy planning behaviours in women in Victoria, Australia 

found that women who were married/defacto had almost 6 times the odds of planning 

for pregnancy compared to women who were not, and those with private health 

insurance had 2.5 times the odds of planning a pregnancy compared to those who were 

uninsured. (164) 

 

Preconception Wellness Measure 2: Access to care   
 

Frayne et al defined this measure as attending for antenatal care within the first 

trimester of pregnancy.  (142) This is aligned with the WHO recommendations on 

antenatal care for a positive pregnancy experience that also advise for antenatal care 
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before the end of the first trimester. (165) This is slightly different to Australia where 

National guidelines recommend attendance for antenatal care by ten weeks of 

gestation. (46) Using Frayne’s metric, in 2021 79.6% of all women who gave birth in 

Australia attended for antenatal care within the first trimester. The lowest proportion to 

receive antenatal care in the first trimester was in women aged less than 20, women 

living in remote and very remote areas and women who were Aboriginal or Torres Strait 

Islander. (166) 

 

Preconception Wellness Measure 3: Preconception folic acid & other micronutrient use 
 

Preconception nutritional deficiencies including folate, iron, calcium and iodine have 

been reported across countries of all incomes. (8, 167, 168) In Australia approximately 

60% of women take folate in the preconception period, and 20% take iodine 

supplements.  (164, 169-172) Lower rates of supplementation have been reported 

across different population groups, including women with lower household incomes, 

younger age, and increasing parity. (173) There is limited evidence available for 

Aboriginal and Torres Strait Islander women’s preconception dietary supplements. A 

cohort study of 152 Aboriginal women or women who were pregnant with an Aboriginal 

baby in regional and remote New South Wales (NSW), Australia found 53% took a 

micronutrient supplement prior to pregnancy. (174) 

 

Livock et al’s prospective cohort study performed in metropolitan centres in the 

Australian state of Victoria explored socio-demographic factors associated with 

micronutrient supplementation prior to pregnancy. (175) They found that women were 
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less likely to take supplements if they had a unplanned pregnancy, were younger (< 25 

years old), of Asian ethnicity, of higher parity, lower level of attained education and 

household income, and smokers (Figure 1.17). (175)  

 

Figure 1.17: Multivariate model of variables associated with overall supplement 

use in (a) early pregnancy (3MP, three months prior to conception) From Livock 

et al (175) 

 

 

Preconception Wellness Measure 4: Tobacco avoidance  
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Smoking remains one of the most important preventable causes of adverse pregnancy 

outcomes. Data from the National Drug Strategy Household Survey in Australia shows 

approximately 14% of people in within the public health preconception perspective in 

Australia smoke, a rate that has been declining over the past 5 years. (176) Smoking 

rates are higher in people from rural and remote areas, from greater socioeconomic 

disadvantage and in Aboriginal and Torres Strait Islander people.  

 

In contrast the rates of e-cigarette use are increasing in people of reproductive age, with 

the highest rates of use in those aged 18 – 24 years old. These rates increased 4-fold in 

people aged 14-17 to 9% and 5-fold in people aged 18-24 to 21% in a three-year 

period. (176) E-cigarette use is more prevalent in people from areas of socio-economic 

advantage. (176) A breakdown by gender for people aged 18-24years of age for 

smoking, e-cigarettes and risky alcohol consumption is shown in Figure 1.18. 

 

Figure 1.18: Use of tobacco and e-cigarettes, and risky alcohol consumption, by 

gender, people aged 18–24, 2019 and 2022–2023 (176) 
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Alcohol  
 

While not one of Frayne’s nine preconception wellness measures, alcohol is an 

important modifiable risk factor before pregnancy. In Australia it is estimated that up to 

80% of reproductive aged women consumed alcohol and almost two thirds of women 

consumed alcohol in early pregnancy, before they became aware they are pregnant. 

(176) In Australia and the US, population level data shows over half or reproductive age 

men report binge drinking behaviours. (176, 177) 

 

Preconception Wellness Measure 5: Absence of uncontrolled depression  
 

Data from US population-based surveys indicates a wide variation in the incidence of 

self-reported depression in women of reproductive age. This ranges from 4.3 to 40.8%,   

(178, 179) with one in ten women estimated to experience at least one major 

depressive episode each year. (180) Amongst women with depression approximately 
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34% are taking an antidepressant medication. (178) In 2020-2022, 23-45% of 

reproductive aged females and 17-32% of reproductive aged males in Australia were 

reported to have a mental health disorder. (181) 

 

Preconception Wellness Measure 6: Healthy weight  
 

The proportion of people of reproductive age who are above a healthy weight is 

increasing and now over half of all women in Australia enter pregnancy above a healthy 

weight, which is consistent with international data. (10, 182, 183) Australian and US 

data indicates that over 50% of men of reproductive age area also above a healthy 

weight. (177, 183) Shawe et al’s survey of over 500 men attending antenatal care 

appointments with their partner in the UK also showed that half of men fathering a 

pregnancy were above a healthy weight. (163)  

 

There is limited data about the proportion of couples who are above a healthy weight. 

Data from the National Free Preconception Health Examination Project in China shows 

that in 45% of couples, at least one parent was above a healthy weight before 

pregnancy. (184) 

 

Healthy eating and nutrition  
 

Again, while not one of Frayne’s nine preconception wellness measures, a heathy diet, 

including fruit and vegetable intake is an important modifiable risk factor before 

pregnancy. In 2020-21 the Australian National Health Survey found that 93.7% of 
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people of reproductive age were not meting the recommendations for daily fruit and 

vegetable consumption (Figure 1.19). (185) 

 

Figure 1.19: Proportion of people of reproductive age who do not meet the 

recommendations for daily fruit and vegetable consumption, 2020-21 (185) 

 

 

Preconception Wellness Measure 7: Absence of sexually transmitted infections   
 

In Australia the Kirby Institute produces an annual surveillance report on the incidence 

of sexually transmissible infections (STIs). (186) The latest data from 2022 showed an 

increase in new diagnoses of chlamydia, gonorrhoea and syphilis. (186) Chlamydia is 
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the most frequently notified STI in Australia, with approximately equal rates in women 

and men. In 2022, there were over 46,000 new chlamydia infections, over 9,000 

gonorrhoea, and over 1000 syphilis infections in women in Australia. Congenital syphilis 

rates have also increased fourfold in Australia over the past ten years. (187) STIs are 

seen in higher levels in in people in rural and remote areas and Indigenous Australians 

with rates of infectious syphilis and gonorrhoea five times higher in Aboriginal and 

Torres Strait Islanders and chlamydia is two times higher in Aboriginal and Torres Strait 

Islanders. (186, 187) While there are proportionately higher rates of STIs in gay and 

bisexual males, the rates in heterosexual males and women who live in metropolitan 

centres are also increasing at accelerated rates. (186) 

 

Preconception Wellness Measure 8: Optimal glycaemic control  
 

Approximately 1% of women of reproductive age in Australia have pre-existing diabetes 

(145) yet a cross-sectional study of women with pre-existing diabetes in the state of 

NSW, Australia found that less than half received preconception advice prior to 

pregnancy. (188) The American Diabetes Association Professional Practice Committee, 

The National Institute for Health and Care Excellence (NICE) in the UK and the 

Australasian Diabetes in Pregnancy Society recommend a pre-pregnancy HbA1c of < 

6.5% (<48mmol/mol) as optimal glucose control before pregnancy. (189-191) 

While measures of glycaemic control are collected at the individual level for women in 

Australia with pre-existing diabetes in early pregnancy, there is limited information about 

this at a population level. (192) In 2000, an audit of women who attended a single health 

care facility in Sydney, Australia was performed over a 12-month period, and showed 
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that women with pre-existing diabetes had low rate of planned pregnancies and poor 

glycaemic control (Figure 1.20). (193) 

Figure 1.20: Maternal characteristics and glycaemic control from Gunton et al’s 

retrospective analysis of pregnancies in women with pre-exiting diabetes May 

1998 - May 1999, Syndey, Australia (193) 

 

 

Abell et al’s 2017 historical cohort study of women attending a specialist maternity 

network in the Australian state of Victoria, found women with Type 2 Diabetes had a 

median HbA1c of 6.8%. (194) Internationally, population level data also shows 

suboptimal preconception glycaemic control. Evidence from the UK shows average 

rates of 16% for women with Type 1 Diabetes, and 38% for women with Type 2 

diabetes achieving optimal control in early pregnancy. (195) Similarly, a ten-year 

analysis of glycaemic control in Type 1 diabetics from Finland showed little change in 

the first trimester readings with mean HbA1c of 7.38 – 7.70% over the study period. 

(193) 
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Preconception Wellness Measure 9: Teratogen avoidance in chronic conditions   
 

The proportion of women with chronic medical conditions is increasing and this is seen 

to increase with increasing parity. (196) This trend is seen across conditions including 

hypertension and pre-existing diabetes. (36) A study of linked population data sets in 

the state of NSW, Australia looked at the dispensing of teratogenic medications (defined 

by Category D or X classification) to perinatal datasets to determine a woman’s 

preconception and early pregnancy time period and exposure to teratogenic medication. 

(197) This study found an exposure rate of 3.8 – 6.0% of all women pre-pregnancy and 

a 2.0% exposure rate to teratogenic medications in pregnancy. (163) Lang et al’s cross 

sectional study of women in Victoria, Australia showed that 15% of pregnant women 

with a chronic medical condition were taking teratogenic medications in the six months 

before a pregnancy. (164)  

 

Regarding paternal health and exposure to teratogenic medication, Shawe et al found 

one in twelve men fathering a pregnancy had a chronic medical condition and of those 

taking a medication one third had a potential adverse reproductive outcome. (163) 
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1.1.d Who should deliver preconception care? 
 

Given the breadth of evidence-based preconception interventions, and the broad time 

frame to which they are relevant, there are health professionals from many disciplines, 

across many settings, who are appropriate to deliver preconception care. A 2006 review 

on preconception care service delivery across six countries in Europe found 

preconception care was delivered opportunistically to healthy women, by a range of 

health care providers, and mostly in the primary are setting. (198) For women with 

preexisting medical conditions preconception care was provided by relevant specialists.  

Information on service delivery for preconception care is not currently available for the 

Australian context.  

 

Shannon et al’s 2014 systematic review of preconception care programs and strategies 

identified four approaches to the delivery of preconception care; (199)  

1. Primary care (opportunistic)  

2. Hospital based care (opportunistic)  

3. Specialised preconception care clinics 

4. High-risk and outreach preconception care for women with risk factors.  

This review found that a specialist preconception care clinic, that provided holistic 

preconception care to women and men was effective across several preconception 

domains however only one example of a national level preconception care clinic was 

reported. Shannon et al also found the primary care setting was the most common 

setting for preconception care delivery, with the care being delivered opportunistically. 

(199) 
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Several studies regarding attitudes towards the delivery of preconception care have 

been performed across different clinical workforces in Australia. Kizirian et al performed 

a cross-sectional study of General Practitioners (GPs) and found that most (84%) GP’s 

felt it was their responsibility to be the main provider of preconception care. (200) 

Additional studies have also shown that midwives and maternal child and family health 

care nurses see preconception care as within their scope of practice. (201, 202) 

FIGO recently issued a “call to action” that all health professionals who see women of 

reproductive age should deliver preconception care. (25)  

 

Public Health England also endorses this approach, stating that all reproductive health 

services should deliver preconception care, and that the principles of preconception 

care should be embedded into existing health services (Figure 1.21). (6) 
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Figure 1.21: We all have a role to play in making the case for preconception care 

From Public Health England (6) 

 

Primary care describes health care that is delivered outside of the hospital setting. It is 

delivered by a range of health care providers across medical, nursing & midwifery, 

pharmacy and allied health disciplines and is often a person’s first source for health 

care. (203) Preconception interventions delivered in the primary care setting have been 

shown to be effective in improving preconception health knowledge, reducing 

preconception risk factors and improving pregnancy outcomes. (204) Such interventions 

include single and multiple education sessions, medication, and dietary modifications. 

Educational interventions delivered in community settings have also shown to be 

effective in improving preconception health for women with pre-existing diabetes (205) 
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Primary care is frequently accessed by people of reproductive age in Australia, with 

85% of women of reproductive age visiting a primary care practitioner within the last 12 

months. (206)However, only one in ten people aged 25-24 years discussed the topic of 

family planning in their primary health care appointment. (206) 

 

Primary care presents an important opportunity to deliver preconception care with good 

population reach. A structured and systematic approach to supporting health care 

professionals to be able to deliver preconception care that understands the barriers and 

enablers to delivering preconception care is required.  
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1.1.e Overview of barriers and enablers to the delivery of preconception 
care 
 

There is growing exploration of the barriers to the delivery of preconception care. A 

systematic review by Goosens et al in 2018 framed these factors across the socio-

ecological model, looking at the individual (clinician and consumer), organisational and 

societal barriers. (207)  These barriers have typically been explored from the 

perspective of women accessing preconception care, but the evidence for men is 

increasing. A summary of the barriers to the delivery of preconception care across the 

socio-ecological model is presented in Figure 1.22.  

 

Figure 1.22: Barriers to the delivery of preconception care 

 

1.1.e.i Barriers: Individual level 
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Consumer  
 

Consumer awareness and attitudes to preconception health can affect the uptake of 

preconception care. Low levels of consumer awareness about the importance of good 

preconception health are a frequently reported barrier to the uptake of preconception 

care (148) and this is seen across countries of all economic incomes. (208-210)  

Low levels of community awareness can lead to a subsequent lack of presentation for 

preconception health appointments with health care providers. (211) Several factors 

have been found to contribute to reduced awareness about preconception care.  

 

Understanding of preconception care 
 

Evidence shows that even though women believe it is important to be in good health for 

pregnancy, they are unfamiliar with the concept and content of preconception care  

(212-214). Additional evidence shows that women are also not aware of the health 

benefits of some preventive activities. (213) Indeed, a survey to assess nutrition 

knowledge of pregnant women in Australia found that only 45% of pregnant women 

were aware the benefits of iodine, and 75% were aware of the benefits of folate for fetal 

development. (171) A limited understanding of preconception care was also evident in 

women with chronic conditions, who did not understand that preparing for pregnancy 

was part of their routine care. (213, 215, 216) This limited understanding is often 

attributed to a lack of public health information on the aims of preconception care and its 

associated activities. (215) 

 

Attitudes  
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 Studies exploring women’s attitudes to preconception care have demonstrated that 

women do not recognise themselves as a target population due to perceived good 

health, or an absence of risk factors. (148) These include not having any negative 

reproductive health outcomes such as difficulty conceiving or miscarriage. (209, 217) In 

2008 Hosli et al conducted interviews with women who had declined an invitation from 

their primary care practitioner to attend a dedicated preconception appointment and had 

fallen pregnant within a 12-month period of the invitation, to understand why they did 

not attend. (218) Perceived good health and healthy behaviours, and a resultant 

assumed lack of risk was a consistent finding across women who declined a 

preconception appointment. The perceived good health was often reached by a 

comparison to other women and their behaviours, rather than reflection on own 

behaviours that could be further modified. (218) 

 

Reproductive health and pregnancy intention are known to be sensitive topics which 

can be a barrier to attending care or initiating a pregnancy planning discussion. (148) 

Studies have also identified privacy concerns as a barrier for accessing preconception 

care. A qualitative study from van der Zee et al found women were concerned about 

being seen by community members if attending a dedicated reproductive health clinic 

for preconception care. (217) Tuomainen et al’s qualitative research with women from 

ethnically diverse backgrounds showed that women found it challenging to have open 

conversations about pregnancy planning. (219) Other studies have demonstrated 

women’s preference for continuity of care and rapport with a health care professional as 

an enabler to having such conversations. (216, 220) 
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Unintended pregnancies present missed opportunities to improve preconception health 

and deliver preconception care. In Australia, approximately 30% of pregnancies are 

unintended and this rate is increased in women of younger age, women who are not 

married and with increasing parity (161, 164) Unintended pregnancies are associated 

with low rates of positive preconception behaviour change and increased rates of 

adverse pregnancy outcomes. (221) Intended pregnancies, and those where people 

actively plan to become pregnant, are associated with a relative uptake of positive 

preconception behaviours, including folate supplementation, and ceasing teratogenic 

medications. (164) This increases the need to communicate the importance of good 

preconception health to all who can become pregnant.  

 

Poor consumer health literacy is another recognised barrier to accessing preconception 

health information, this is both in general and specific to the topic of preconception care. 

An example is the barriers to the uptake of folate supplements including confusion 

around the correct timing and dosing for supplementation. (214) Women from low 

socioeconomic backgrounds are more likely to have lower levels of functional health 

literacy. (222) This is associated with lower rates of consulting a health professional for 

preconception care and lower rates of preconception health behaviours. (222, 223)  

 

Health care provider 
 

Several barriers to the delivery of preconception care have been identified from the 

healthcare provider perspective across qualitative and quantitative studies. 
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Knowledge about components of preconception care has been reported as a known 

barrier. (207) This is seen consistently across studies that explore knowledge about 

comprehensive preconception care programs and isolated components of 

preconception care such as micronutrient supplementation, healthy weight, and 

teratogenic advice. (5, 224-226) A survey of Australian healthcare providers (maternity 

specialists, GPs, midwives) showed that only 56% recommended iodine 

supplementation in the preconception period as 25% were unaware of this 

recommendation, 38% did not know the recommended dose and 44% did not know the 

recommended timing. (227) Other competing preventive priorities have been identified 

as a barrier to the delivery of preconception care. (210, 211, 228) Examples include 

vaccinations, screening for STIs and cervical screening. (211) 

 

Kizirian et al performed a cross-sectional study of GPs in Australia, to explore their 

attitudes, knowledge and practices of preconception care. (200) They found that most 

GPs felt it was important to provide preconception care, and that they perceived it the 

GPs responsibility to be the main provider of preconception care. Despite this perceived 

responsibility, only half of the respondents were aware of any preconception care 

guidelines, and only 22% stated that it was “very common” for women to seek 

preconception care advice. (200) 

 

1.1.e.ii Barriers: Organisational level 
 

Access to services has also been raised as a barrier to obtaining preconception care. 

This relates to service availability, geography and logistical considerations. (148, 212, 
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215, 219) Women also identify lack of time and living in rural and remote communities 

as prohibitive factors to seeking preconception care. (148) 

 

A lack of consensus on who is responsible for the delivery of preconception care, the 

primary care physician or the specialist, has been identified as an organisational level 

challenge in the implementation of preconception care. (207, 210, 229, 230) The 

concept of having a dedicated clinician responsible for a care package is easily defined 

in other clinical conditions compared to the broad package of preconception care.  

Shared responsibilities relating to the content of preconception care, and clinician 

specialty area or expertise has been reported. (207) A lack of structured referral 

pathways for women with complex preconception care needs has also been identified. 

(210) Clear communication on responsibilities and structured referral pathways between 

professionals can help overcome these challenges. (210, 229) 

 

Time constraints within appointment times are a recognised barrier to the routine 

delivery of comprehensive preconception care. (210, 211, 228, 229, 231) This is a 

consistent finding across health disciplines of medicine, nursing, and midwifery and 

across primary care and tertiary care settings.  Two qualitative studies in the 

Netherlands, one across health professionals who work in maternal and child health 

(229)  and another across professionals who identify as regularly providing 

preconception care (210) both reported preconception care as time consuming. In the 

group who provided regular preconception care, this was attributed to the large number 

of potential risk factors to address.  (210) 
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Indeed, in Australia, there are limited public hospital preconception clinics across the 

country. Health care providers also report a lack of funding, for both staff and time, to 

support the delivery of comprehensive preconception care. (211) A lack of staffing to 

deliver preconception care in the primary care setting has led to exploring 

preconception service delivery across different clinician workforces.  

 

A lack of resources to support the efficient and systematic delivery of preconception 

care has also been identified as a challenge. (211, 232) Such resources include patient 

information materials, both print and digital, to support conversations and information 

sharing. (211, 232) A lack of availability and knowledge of clinical practice guidelines to 

assist the delivery quality clinical care has also been reported to negatively impact the 

routine provision of preconception care. (207, 233, 234) 

 

A further challenge to implementation of preconception care identified is the lack of 

formal preconception education programs for health professionals. Embedding 

preconception care into undergraduate curricula and postgraduate training could 

enhance health care professionals understanding of the importance of pregnancy 

preparedness. (229) 

 

1.1.e.iii Barriers: Societal level 
 

Many factors that impact the delivery of preconception care at the societal level echo 

those experienced at the organisational level. These include a lack of health promotion 
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activities to promote the importance of preconception health to consumers, a lack of 

clinician resources, clinical practice guidelines and integrated education programs. (211, 

233) A lack of funding support structures and ownership of responsibility for delivering 

preconception care are also noted at societal level which could help to normalise the 

concept of a dedicated preconception care appointment. (207, 210, 211) Additionally, 

stereotypes held by healthcare providers, based on relationship status or age, that can 

influence starting a conversation about preconception health have also been identified 

as a barrier to delivering preconception care. (216) 

 

 

All interventions to enable the delivery of preconception care require reporting and 

monitoring to determine their impact, effectiveness, and areas for improvement. 

Reporting and monitoring preconception health data is performed internationally and is 

yet to have a structured process in Australia.  (235, 236) Currently across Australia, 

both personal and health information is collected at the individual level in maternity data. 

However, this data is collected in different ways and as such it is not reported 

consistently at the state or national level. 

 

1.1.e.iv Enablers  
 

While there is more evidence about barriers compared to enablers for the delivery of 

preconception care, evidence to support effective strategies to improve the delivery of 

preconception care is evolving. Many enablers are derived through understandings of 

barriers. Poels et al in 2016, broadly identified addressing “availability” of services and 
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“consumers belief in the benefits of preconception care” as two enablers to the delivery 

of preconception care as. (148) A quasi-systematic review in 2018 by Barker et al 

identified intervention opportunities across four preconception “action phases” over the 

life course determined by a person’s goal to become a parent (Figure 1.23). (237) While 

slightly different, these actions phases can be aligned with the preconception 

populations defined by Hill et al. (13) The intervention opportunities identified by Barker 

et al also target the provision of evidence-based information to raise awareness of the 

benefits of good preconception health and enable behaviour change. (237) 

 

Figure 1.23: Model of preconception action phases from Barker et al (237) 

 

 

In 2022 Hopper et al performed a realist review of “approaches that work” to enable the 

delivery of preconception care in people with chronic conditions. (238) This involved an 
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assessment of what enabled people to seek and receive preconception care and 

engage with preconception care behaviours. They identified three broad areas of the 

preconception “intervention” (content, the provider responsible, mode of delivery), 

people’s beliefs and the process of delivery (organisational factors including 

accessibility) shown in Figure 1.24. (238) 

 

Figure 1.24: Areas that contribute to the delivery of preconception care From 

Hopper et al. (238) 

 

 

 

Information on preconception care  
 

Providing information to consumers about the content, relevance and benefits of 

preconception care is a mechanism to increase awareness and improve the uptake of 

preconception care. (238) The National Preconception Health and Healthcare Initiative, 
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a multidisciplinary, cross-sectorial collaboration in the US, has identified communicating 

the importance of preconception care as a “domain for action” to enhance the delivery 

of preconception care. (24) Information needs to be delivered to individuals, their 

families, communities, and the broader population and involves a health promotion 

approach. Heath promotion activities are an effective mechanism for information 

communication at a population level and can also have indirect benefits such as 

increasing social supports for behaviour change. (239) 

 

The positive impact of providing targeted preconception information, and the 

subsequent change in knowledge and behaviour was demonstrated for folate 

supplements from studies in Australia in the early 1990’s. (240, 241) A multifaceted 

health promotion campaigned targeted health care professionals (GPs and 

pharmacists) and women of reproductive age to inform them of the benefits of 

preconception folic acid supplementation. (240) The campaign resulted in increased 

health care practitioner knowledge of the correct dosing of folic acid, and 

recommendation of folic acid to women of reproductive age. Consumers also 

demonstrated increased knowledge about folic acid and the sales of folic acid 

increased. (240) 

 

Receiving preconception health information has been shown to improve preconception 

health behaviours in men. (163) This has been seen to have positive effects across 

reducing smoking, alcohol consumption and improving healthy eating patterns. (163) 
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Positive effects were seen when preconception care information was provided by a 

health care provider or other health promotion sources.  

 

Recent evidence suggests that Australian women are keen to learn more about 

preconception care and adopt positive health behaviour changes. (242) Most women 

report a preference for online information sources. (242, 243) In 2020, 99% of 

Australians aged 18-34 had a smartphone as their primary phone handset, with almost 

all using this to connect to the internet. (244) 

 

Digital health tools, such as online self-assessment tools, are a possible enabler to the 

delivery of preconception care. Such tools can be utilised to increase knowledge and 

promote positive preconception behaviour changes. (245, 246) This includes an 

increased understanding of the risks of poor preconception health and the benefits of 

improving health before conception. They have also been shown to be the catalyst for 

clients to initiate discussions with health care providers. (245) An online preconception 

health self-assessment tool, delivered at an appropriate health literacy level, is a 

promising medium to improve knowledge about the importance of preconception health 

optimisation. (247, 248) An international study of an online preconception health self-

assessment tool demonstrated reduced rates of preconception alcohol consumption 

and improves uptake of folic acid supplementation. (249) 

 

Accessible Services  
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It has been recognised that the provision of information alone is often not enough to 

facilitate sustained behaviour change for preconception care. (237, 238) Appropriate 

and accessible health care services, and health care provider actions are also required.  

Given more people come into contact with primary care services this has been 

suggested as the most appropriate setting for structured delivery of preconception care, 

while noting all services should be aware and able to provide preconception advice. 

(229) A coordinated approach across all levels of care was noted as an enabler in 

Hopper et al’s realist review. (238) 

 

Services that provide continuity of care for consumers, with available resources to 

support healthcare provided information are recommended. Given the recognised 

shortages of GPs in Australia, and limitations on their time, alternative health care 

providers need to be explored. Indeed, interprofessional collaborations in primary care 

are recognised as an enabler for quality service delivery including in preconception 

care. (229, 250) Maternal Child and Family Health Nurses (MCaFHNs), Primary Health 

Care Nurses (PHCN’s) and Midwives are three such disciplines who could deliver 

preconception care and offer a continuity of care model in primary care.  

 

MCaFHNs are registered nurses with additional, post-registration qualifications in 

maternal or child and family health. (251) This workforce is predominantly in the 

community setting and see children and their families from birth through to school age. 

(252) A cross-sectional study of MCaFHNs in Australia was performed by Hammarberg 

and Taylor in 2018 to explore MCaFHNs attitudes to delivering preconception care. 
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(201) While over half felt that preconception care was within their scope of practice, less 

than half routinely delivered preconception care. 

 

PHCN’s are the largest group of clinicians working in primary care in Australia (253) and 

studies have recommended their involvement in preconception care. (211, 254)  

Internationally, the CDC stated that PHCNs have an ‘equally critical’ role in the delivery 

of PCC alongside specialists and GPs. (4) Midwives, Australia’s largest maternity care 

providers, can also provide preconception education in antenatal and postpartum 

periods. The Australian National Action Plan for the Health of Children and Young 

People 2020-2030 calls for consideration to expand midwifery continuity of care to 

include the preconception period. (255)  

 

For healthcare providers, the availability of high-quality, evidence-based guidelines and 

tools can enhance the delivery preconception care. (211) Furthermore, funding 

structures can increase the availability of preconception care services. (238)  

 

All interventions to enable the delivery of preconception care require reporting and 

monitoring to determine their impact, effectiveness, and areas for improvement.  

Internationally the US and the UK have frameworks and processes for capturing 

population preconception health data, this is yet to be developed in Australia. (235, 236, 

256) 
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1.1.f Conclusions and Rationale for this PhD Thesis 
 

 

This literature review has identified key gaps in preconception health and care 

knowledge, education and delivery in Australia. Specifically, I recognised that there are 

low levels of awareness about the importance of preconception health amongst people 

of reproductive age in Australia and that a health promotion approach may help to 

overcome this. Furthermore, I recognised that there are challenges for health care 

providers, these include a lack of preconception care guidelines and a need to support 

workforces other than medical staff to increase access to preconception care services.   

 

An additional note is that this PhD was commenced in March of 2020, and the initial 

plan and timeline was significantly affected by the restrictions of COVID-19 pandemic 

on proposed research activities. Through a modified research plan, I sought to 

investigate opportunities to enhance preconception health and care in a number of 

domains. Specifically, I set out to; 

 

1. Identify ways in which health professionals can be supported to provide 

preconception care through an assessment of the availability and quality of 

clinical practice guidelines for preconception care. (Chapter 2) 

2. Identify ways of measuring women’s preparedness for pregnancy and 

understand how these can be used to inform the delivery of preconception care. 

(Chapter 3) 

3. Identify workforce opportunities to expand delivery of preconception care in 

primary care. (Chapter 4) 
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4. Identify ways to enhance preconception knowledge and awareness to equip and 

empower people of reproductive age to make informed decisions and adopt 

preconception health behaviours. (Chapter 5)  

5. Identify consumer preferences for preconception health promotion. (Chapters 

6&7)  

6. Identify priorities for preconception health in Australia and ways to monitor the 

progress of preconception health promotion and delivery. (Chapters 8&9)  

 

This body of work will seek to enhance the understanding and delivery of preconception 

care in Australia.  
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Chapter 1: Part 2 - The 
clinical components of 

preconception care. 
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1.2.a Aim  
 

There is a comprehensive package of preconception care interventions that can be 

delivered in the interaction between the consumer and the health care provider. This 

section aims to provide an overview of the care areas to be considered in a 

preconception health consultation in the primary care setting in Australia. Each 

consultation must be considered and modified to meet the person’s needs.  

 

This paper was written to raise awareness amongst general practitioners about the 

need for preconception care and the domains to consider when seeing a person of 

reproductive age.  This is a summary and update for clinicians, it also compliments the 

literature review of this thesis, by briefly outlining a preconception care appointment.   

 

1.2.b Publication Details   
 

Dorney E, Black K. Preconception care. Australian Journal for General Practitioners. 
2024;53:805-12. 
 

1.2.c Author contribution   
 

ED was responsible for the structure and content of this review. Professor Black read 

and reviewed the final manuscript.   
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Chapter 2: Guidelines for 
preconception care 
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2.1 Chapter Aim  
 

Clinical practice guidelines (CPGs) are evidence-based documents that can assist 

health care providers to deliver high-quality clinical care. A lack of CPGs for 

preconception care is a barrier at the organisational level.  Availability of CPGs can also 

influence the barrier of lack of knowledge for clinicians at the individual level.  

 
 
 
This systematic review sought to identify existing, freely accessible, international CPGs 

for preconception care. It assesses guideline quality by using the AGREE II tool and 

assesses the summary recommendations and the evidence level on which they are 

based.  

2.2 Publication details 
 

Dorney E, Boyle JA, Walker R, Hammarberg K, Musgrave L, Schoenaker D, et al. A 

Systematic Review of Clinical Guidelines for Preconception Care. Semin Reprod Med. 

2022;40(3-04):157-69 
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2.3. Author contribution  
 

ED was responsible for the design and registration of the Systematic review. ED led the 

search, screening, and data extraction. ED led the writing of the manuscript. All authors 

read and approved the final manuscript.  
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Chapter 3: Pregnancy 
Intention 
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3.1 Chapter Aim  
 

Unintended pregnancies present a missed opportunity to optimise preconception health, 

as intended pregnancies are consistently associated with higher rates of preconception 

behaviours. As such, understanding and capturing pregnancy intention is an important 

step in recognising the extent of pregnancy planning, identifying those at risk of 

unintended conception and enhancing the delivery of preconception care. Thus, 

measuring unintended pregnancy can inform the design and development of family 

planning and preconception services and can influence the barrier of access to 

services.   

 
 

 

This chapter is a review of measures of pregnancy intention. It explores how they can 

be used in clinical care and how they can inform policy and practice. There are three 

more publications in this section listed in the appendices as they were research 
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collaborations throughout the PhD candidature. These publications explore 

implementation of measures of pregnancy intention in Australia.  

  

Two publications explore the implementation of the London Measure of Unplanned 

Pregnancy (LMUP) in the tertiary setting. The third publication explores the acceptability 

of the One Key Question® in the primary care setting. All were based in Sydney, 

Australia. 

 

3.2 Publication details  
 

Dorney E, Barrett G, Hall J, Black KI. Measures of Pregnancy Intention: Why Use Them 

and What Do They Tell Us?. Semin Reprod Med. 2022;40(5-06):229-234. 

doi:10.1055/s-0042-1760118 

 

3.3 Author contribution  
 

ED designed the structure of the manuscript. ED led the writing of the manuscript with 

review and editing from all authors.  

 

Publications in Appendices 

Appendix A: Black KI, Dorney E, Hall JA, Pelosi M, Ahmed Khan S, Cheney K. Using a 

validated instrument to assess pregnancy planning and preconception care at antenatal 

booking visits: a retrospective cohort study. Medical Journal of Australia. 2023;219 

(8):366-70. 
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Appendix B: Cheney K, Black K, Pelosi M, Dorney E. Introduction of the London 

Measure of Unplanned Pregnancy at the booking visit and the midwives' perspective. 

BMJ Sex Reprod Health. 2023;49(2):112-7. 

 

Appendix C: Fitch J, Dorney E, Tracy M, Black KI. Acceptability and usability of 'One 

Key Question'® in Australian primary health care. Aust J Prim Health. 2023;29(3):268-

75. 
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3.5 Measures of pregnancy intention in Australia 
 

3.5.1 The London Measure of Unplanned Pregnancy  
 
The LMUP was implemented into routine antenatal care in two metropolitan maternity 

centres in Sydney, NSW at the end of 2019. Prior to this, pregnancy intention was 

assessed in a single question “Was this pregnancy planned?”. A mixed methods 

approach was adopted to assess the implementation of the LMUP. This involved a 

retrospective review of the first year of LMUP data entered in the electronic medical 

records and a qualitative study to investigate midwives’ attitudes to the LMUP and their 

understanding of its application to their scope of practice. 

 

The retrospective data review included records from 4993 women who were booked for 

public antenatal care across the two sites between 1 January - 31 December 2020. The 

LMUP was completed in 2385 records (47.8%). Completion rates were higher in the 

secondary-level-care facility (96.3%) compared to the tertiary-level-care facility (32.0%). 

The unplanned pregnancy rate across the two centres was 29%, with unplanned 

pregnancies more likely in women who were aged 24 years or less, or of higher parity. 

In women who planned their pregnancies, less than half (40.9%) reported taking any 

health action in preparation for pregnancy.  

 

In-depth interviews were held with ten midwives, five from each facility, and included 

senior staff to new graduates in their level of experience. Overall midwives supported 

the inclusion of the LMUP in the antenatal booking visit felt it aligned with their scope of 
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practice, however they identified challenges to the implementation of the tool across 

individual, organisational, and broader contextual factors (Figure 3.1). 

 

Figure 3.1 Challenges to the implementation of the LMUP in two Sydney maternity 

centres.  

 

 

Organisational factors, such as leadership, provision of professional education and 

support were associated with higher LMUP completion rates across the two facilities. 

While midwives supported the inclusion of the LMUP in their practice and saw its 

connection to the continuum of post-partum contraception and interconception care, this 

did always translate to care delivery. Indeed, amongst women with unplanned 

pregnancies 47.8% did not receive education regarding postpartum contraception. 

Midwives identified a lack of structured care pathways as a challenge to achieving this.  

 

These two studies show that a validated tool to assess pregnancy intention can be 

systematically incorporated into routine maternity care.  However, service barriers need 

to be addressed to enhance the potential of the LMUP. These findings can inform 
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service delivery, maternity policy and practice and ultimately enhance reproductive 

outcomes for women and their families.  

 

3.5.2 One Key Question® 

The One Key Question® (OKQ®) tool was piloted in two Sydney primary care practices 

to assess the acceptability and usability of the tool in the Australian setting. This was a 

mixed methods study that explored both consumer and clinician perspectives on the 

tool.  

 

Findings from this study showed that women were happy to be asked about their 

reproductive choices and felt it was relevant to their general health. Half of the women 

reported being asked previously about their pregnancy plans.  

In almost three quarters of the consultations, clinicians felt comfortable or somewhat 

comfortable asking the OKQ® to women. Clinicians also reported that OKQ® was easy 

to use without training. Asking OKQ® extended the consult in 62.5% of patient 

encounters, and of those the median length of time increase was 2 minutes. Clinicians 

felt that framing OKQ® helped introduce pregnancy intention discussions into the 

consult. 

 

This pilot study showed that OKQ® is acceptable to women and easy for clinicians to 

use without training.  Such a tool can facilitate a proactive and routine discussion to 

enhance the delivery of contraception and preconception care.   
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4.1 Chapter Aim  
 
Workforce factors are a recognised barrier to the delivery of preconception care at both 

the organisational and individual level. Adequate staffing levels within an appropriately 

skilled workforce are considerations at the organisational level. Knowledge and attitudes 

towards the delivery of preconception care can be barriers at the individual clinician 

level. 

 

 
 
There are health professionals from several disciplines who are appropriate to deliver 

preconception care. Primary health care nurses (PHCN’s) are the largest group of 

clinicians working in primary care in Australia, and internationally they have been 

recognised as important providers of preconception care.  

 

This chapter reports on a cross-sectional survey of PHCNs in Australia, to understand 

their knowledge, attitudes, and practice towards preconception care. This can inform 

workforce solutions to enhance the delivery of preconception care.  
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4.2 Publication details  
 

Dorney, E., Millard, J., Hammarberg, K., Griffin, K., Gordon, A., McGeechan, K., Black, 

K. (2022). Australian primary health care nurses' knowledge, practice and attitudes 

relating to preconception care: learnings for service implementation. Australian Journal 

of Primary Health, 28(1), 63-68.   

 

4.3 Author contribution  
 

ED was responsible for the design of the cross-sectional survey and the survey tool. 

Survey dissemination was enabled by JM and the Australian Primary Care Nurses 

Association. ED performed the data analysis and synthesis of findings. ED led the 

writing of the manuscript. All authors read and approved the final manuscript.  

  



168 
 

4.4 Manuscript 

 



169 
 

 



170 
 

 



171 
 

 



172 
 

 



173 
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and care 
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5.1 Chapter Aim   
 

Low levels of consumer awareness about the importance of good preconception health 

are a recognised barrier to the uptake of preconception care at the individual level. 

Additionally, a person’s attitudes and understandings of who needs preconception care 

can also influence the uptake of positive behaviours before pregnancy. 

 

 
 
This chapter is a qualitative study, using in-depth interviews with people of reproductive 

age in Australia to explore their understandings of “preconception health”. These 

findings can inform the delivery of preconception health information and preconception 

care.  

 

5.2 Publication details  
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Dorney E., Cheney K, Musgrave L., Hammarberg K., Rodgers R., Black KI. 

Understandings of preconception health in Australia; findings from interviews with 

people of reproductive age and the implications for care providers.  

Submitted to Women and Birth. Currently Under Review  

 

5.3 Author contribution  

 

ED and KB established the Rural Women’s Health Consumer Advisory Group (RWH-

CAG) and ran the quarterly meetings.  ED was responsible for the study design, 

recruitment and conducted the in-depth interviews.  ED and KC performed the data 

analysis and synthesis of findings. ED led the writing of the manuscript. All authors read 

and approved the final manuscript. 
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5.4 Manuscript  
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Chapter 6: Optimisation of 
an online self-assessment 
tool for preconception care 
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6.1 Chapter Aim 

Prior to the commencement of this PhD work, an online self-assessment tool for 

preconception health, “The Healthy Conception Tool” (HCT) was in existence. The HCT 

was developed in 2016 by YourFertility; a Commonwealth funded fertility health 

promotion program. As an online interactive tool, the HCT had the potential to improve 

knowledge among people of reproductive age about the importance of optimal 

preconception health. This includes people who experience health inequities such as 

women and men in rural and remote areas and those who experience socioeconomic 

disadvantage. When the HCT was developed in 2016 there was no consumer input to 

the design or content, which is a missed opportunity to maximise reach and impact to 

the end-users of this tool. In addition, the tool was not readily available for the general 

public as it was housed on a website promoted more for issues of infertility.  

 

In this chapter I outline the steps taken to assess and enhance the HCT.  This work 

aims to increase the reach of the tool and thereby raise awareness and understanding 

about the importance of good preconception health.  

 

6.2 Publication Details 

Dorney E, Hammarberg K, Rodgers R, Black K. Optimisation of an online self-

assessment tool for preconception health: user feedback and user-experience testing in 

people of reproductive age in Australia. (Preprint). JMIR Human Factors. 2024. 

 

6.3 Author Contribution 
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ED and KB established the Rural Women’s Health Consumer Advisory Group (RWH-

CAG) and ran the quarterly meetings.  ED was responsible for the study design, 

recruitment and conducted the in-depth interviews.  ED and KB performed the data 

analysis and synthesis of findings. ED collaborated with design experts to co-ordinate 

user-experience testing and tool modifications. ED led the writing of the manuscript. All 

authors read and approved the final manuscript. 
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7.1 Chapter aim  

 

A lack of health promotion activities, including those that raise awareness and provide 

education about the importance of good preconception health, have been identified as a 

barrier for preconception care at the societal level. This chapter explores health 

promotion activities to communicate the importance of good preconception health.  

 
 

This begins with the process and results of a discrete choice experiment (DCE) to 

understand what features of an advertisement for preconception health people prefer 

and would influence their engagement with an online self-assessment tool.  

This is followed by the development of health promotion activities to communicate the 

enhanced Healthy You, Healthy Baby online self-assessment tool for preconception 

care.  

 

7.2 Publication details  
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Dorney E, Black KI, Haas M, Street D, Church J. The preferences of people in Australia 

to respond and engage with advertisements to promote reproductive health: Results of 

a discrete choice experiment. Prev Med Rep. 2024;40:102657. Published 2024 Feb 23. 

doi:10.1016/j.pmedr.2024.102657 

 

7.3 Author contribution  
 

The DCE project was a collaboration with the Centre for Health Economics, Research 

and Evaluation at the University of Technology Sydney (JC, MH, DS). ED and KB 

defined the attributes and levels for the DCE. JC, MH, and DS designed the DCE choice 

tasks and led the analysis. ED led the writing of the manuscript in close collaboration 

with JC. All authors read and reviewed the manuscript. 
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7.4 Manuscript  
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7.5 Health Promotion Activities for the enhanced preconception self-
assessment tool “Healthy You, Healthy Baby”  
 

The enhanced, online preconception self-assessment tool Healthy You, Healthy Baby 

was launched in June 2023. This was accompanied by a series of health promotion 

activities, run through YourFertility. These activities had the aim to:  

1. raise awareness about the importance of good preconception health to 

consumers and clinicians, 

2. raise awareness of the enhanced Healthy You, Healthy Baby tool to consumers 

and clinicians.  

These activities were run via mainstream media channels, including paid 

advertisements (ads) on social media (FaceBook and Instagram platforms) for 

consumers, and an article and ads in health professional media channels for clinicians. 

The ads consisted of both still images (Figure 7.1) and an animation. The animation 

was created by Edwina Dorney and Kirsten Black with an animation designer, and the 

still images were designed by YourFertility’s social media officer.  

 
Figure 7.1 Social media health Promotion images for the Healthy You, Healthy 

Baby Tool 
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Animation development 

Findings from the in-depth interviews held with 25 people of reproductive age informed 

the development of a short animation about preconception health. This included content 

to explain why preconception health matters, and some key preconception behaviours. 

Visual cues included text to highlight key messages (as advised for scenarios where 

people may be watching with no volume), to include people of all relationship status and 

cultural backgrounds. The lead image was informed from the DCE and has an adult and 

child hand, with the personalised text “How to be a Healthy You for a Healthy Baby”.  

The animation was tested with a YourFertility consumer group and the RWH-CAG. The 

animation is attached in a separate appendix file to this thesis, a selection of still images 

from the animation can be seen in Figure 7.2.  
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Figure 7.2 Still images from the Animation for the Healthy You, Healthy Baby Tool  
 

 
 
 

7.5.1 Consumer health promotion activities  
 
Ads ran on FaceBook and Instagram for two weeks (June 10-24) after the launch of the 

Healthy You, Healthy Baby Tool. The animation and three images were made into 

eight ads in a package using Meta Business Suite. The ads were placed differently 

across FaceBook and Instagram:  

• eight placements on Facebook and Instagram feeds 

• four placements in stories and reels 

• two in-stream ads for videos and reels 

• one placement in search results 

• two placements in apps and sites.  
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The aim of this package was to maximise reach, and an “auction” strategy was used, 

meaning that ads that performed better were favoured and used proportionately more.  

The campaign generated 1,607,330 impressions, reached 1,373,965 people and 11,127 

actions taken (Table 7.1). These results are based on data captured on the YourFertility 

pages only, and do not include engagement via shares of the posts by other 

organisations. It is possible that the performance results can continue to increase given 

the long life of social media posts. 

 

The ads were intentionally set up to not favour distribution towards one gender and the 

was evenly distributed to women and men (noting that Meta Business Suite does not 

calculate results genders other than women and men).  

The images were also posted to YourFertility's social media accounts (Facebook, 

Instagram, and Twitter) from June 22-24 for further promotion and engagement. 

 
 
Table 7.1 Impact of social media advertisements for the Healthy You, Healthy 
Baby Tool 
  

Post Reach Impressions Action* 

Animation (Copy 1) 51,705 53,793 3,692 

Animation (Copy 2)  94,501 100,381 6,464 

Image 1    (Copy 1) 54,806 57,316 45 

Image 1    (Copy 2)  353,264 417,009 261 

Image 2    (Copy 1) 224,140 272,721 247 

Image 2    (Copy 2)  406,331 507,380 311 

Image 3    (Copy 1)  56,922 59,206 38 

Image 3    (Copy 2)  132,296 139,524 69 

Total  1,373,965 1,607,330 11,127 

 
 
* Actions are the total number of actions people take that are attributed to the 
advertisements, including engagement, clicks or conversions. 
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7.5.2 Clinician health promotion activities  
 

Two primary care communication channels, Partyline and the Australian Journal of 

General Practice were used to communicate the enhanced Healthy You, Healthy Baby 

tool to clinicians. These channels were selected to reach both p primary care, and 

regional/remote care clinician populations. 

 

Partyline is the online publication for the National Rural Health Alliance (NRHA) 

organisation. The NRHA aims to improve health and wellbeing for people residing in 

rural and remote locations across Australia. YourFertility published a piece in Partyline 

promoting the upgrade of the tool, and focused on the research with people in rural, 

regional, and remote Australia that informed the tool redesign (Figure 7.3).  
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Figure 7.3 Partyline media article to promote the Healthy You, Healthy Baby Tool  
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The Australian Journal of General Practice (AJGP) aims to provide relevant and 

evidence-based information to GPs in Australia to assist them in providing the highest 

quality patient care. An ad was placed in the product news section of AJGP for three 

consecutive months (June-August 2023) to promote the enhanced tool (Figure 7.4). 

 
Figure 7.4 Australian Journal of General Practice advertisement.  
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This chapter has informed the development of health promotion activities for 

preconception health and the enhanced Healthy You, Healthy Baby tool. This can 

influence the barriers of consumer awareness and clinician knowledge at the individual 

level.  

 

 

 

 



 

 

 

Chapter 8: Priority Setting 
for Preconception Care in 

Australia 
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8.1 Chapter Aim  
 

This chapter provides an overview of a priority setting exercise for preconception care in 

Australia in which care priorities, strategies to deliver them, and values to uphold them 

were defined. This complements the work from Chapters 2-7 of this PhD thesis, as the 

barriers that have been explored can be mapped to strategies identified in this work. 

 

8.2 Referenced Publication  
 

This publication is Appendix D 

Boyle JA, Black K, Dorney E, Amor DJ, Brown L, Callander E, et al. Setting 

Preconception Care Priorities in Australia Using a Delphi Technique. Semin Reprod 

Med. 2022;40(3-04):214-26. 

 

8.3 Author Contribution  
 

Edwina Dorney (ED) is a member of the core working group of the Preconception 

Health Network. She contributed to the structure and content of the Delphi technique, 

the running of the workshops, writing and reviewing the manuscript. 
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8.4 Priority setting for preconception care in Australia.  
 

As outlined in this PhD thesis, multiple barriers to delivering preconception care have 

been identified.  Efforts to identify and prioritise which barriers to address are required. 

This is to ensure maximal gain to improve preconception health in Australia.  

 

Several factors must be considered when prioritising health interventions, including 

effectiveness and cost effectiveness, feasibility, potential to scale, and sustainability. (1-

3) Equity and cultural appropriateness of any intervention are also critical 

considerations. (4,5) As preconception health and care encompass broad population 

and content domains, a multi-sectoral approach with community engagement is needed.  

 

The Preconception Health Network (The Network) is a national, cross-sectorial 

collaboration across health, social and education sectors with strong consumer 

engagement. (6) The Network is led by researchers, clinicians, academics, and 

consumers who aim to promote the best practice in preconception health and care.  

In 2021 The Network undertook a priority setting exercise for preconception health and 

care in Australia. This involved: 

1. the identification and prioritisation of preconception interventions,  

2. the identification and development of strategies to implement the interventions, 

3. the identification and development of values to underpin preconception activities 

in Australia. 

The opinions of 24 experts, across four Australian states, from health, social and 

education sectors and consumers were gathered using a Delphi technique. The Delphi 
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consisted of an online questionnaire “Round One”, an online workshop to discuss the 

Round One questionnaire findings and a second-round online questionnaire. 

 

In the first Delphi activity there was considerable variation in ranking preconception 

health priorities, with participants acknowledging this is a challenging exercise as “...all 

priorities are important, and many are interconnected.” This led to the grouping of 

priorities in the online workshop to acknowledge the relationships and dependencies 

between them.  Ten priority areas were identified to form the care package for 

preconception care (Figure 8.1)  

 

Figure 8.1: Results of the priority setting task from the Preconception Health 

Network’s priority setting for preconception care in Australia  
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For the strategies to address preconception health priorities, six key strategies were 

developed;  

1. Public health and social care campaigns 

2. Health Service Reforms 

3. Preconception Guidelines, health professional and social care education  

4. Shaping Health Policy  

5. Digital Technology as a platform for education, health promotion and health care  

6. Education for the community and improving health literacy. 

The development of these strategies is shown in Figure 8.2. 

 

Figure 8.2: Development and results of the key strategies to address 

preconception care priorities from the Preconception Health Network’s priority 

setting for preconception care in Australia.  
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Nine values to underpin the priorities and strategies for preconception care were also 

defined. These were not ranked, as all were deemed important for all interventions in 

preconception health. The values are listed in alphabetical order in Figure 8.3. 
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Figure 8.3:  Results of the underpinning values task from the Preconception 

Health Network’s priority setting for preconception care in Australia. 

 

 
The barriers explored in this PhD thesis have been mapped to strategies identified in 

this priority setting exercise and are as follows:
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Table 8.1: Barriers and aligned strategies for preconception care.  
 

Chapter Barrier  Strategy 

2 Preconception care guidelines 
 

 
 

 
 
 
 
 
 
Preconception guidelines, 
health professional and 
social care education 

3 Pregnancy Intention  
 

 

 
 
 
 
 
 
Health Service Reforms  

4 Workforce: Primary Health Care Nurses 
 

 

 
 
 
 
 
 
Health Service Reforms  
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5 Awareness & understanding of preconception 
health and care 
 
 

 

 
 
 
 
 
 
Education for the 
community and improving 
health literacy 

6 Optimisation of an online self-assessment tool for 
preconception care 
 
 

 

 
 
 
 
 
 
Digital Technology as a 
platform for education, 
health promotion and 
health care 

7 Health promotion for an online self-assessment 
tool 
 
 

 

 
 
 
 
 
 
Public health and social 
care campaigns 
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9 Population Indicators for preconception care 
 

 
 

 
 
 
 
 
 
Shaping health policy  
Health Service Reforms 

 
 
This priority setting exercise gathered experts from the health, education and social 

care sectors to identify ten important components of preconception health to focus on 

for people in Australia. These components reflect a biopsychosocial approach to 

preconception care for both a woman and her partner. In addition to identifying the 

priority areas, six key strategies that can guide the implementation of interventions 

within these priority areas were defined. These strategies have also been mapped to 

the barriers to preconception care explored in this thesis. This allows for a structured 

and systematic approach to improving the delivery of preconception care, that 

resonates with cross-sectoral stakeholders in the Australian setting.  

Nine underpinning values were also defined, and these are recognised as key 

foundations for effective preconception care interventions. These values serve to 

achieve an equitable, person- centred and holistic approach to preconception care that 

can improve health outcomes for parents, their babies and future generations.   
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Chapter 9: Monitoring 
preconception health and 

care in Australia 
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9.1 Chapter Aim  
 

Monitoring population health is important to identify risk factors and health issues so 

that effective interventions can be planned. A lack of monitoring of preconception health 

and health behaviours has been identified as a barrier to the delivery of preconception 

care at the societal level.  

 

 

This chapter provides an overview of the development of a framework for monitoring 

preconception health and care in Australia.  

 

9.2 Referenced Publications (Appendix E & Appendix F) 
 

Appendix E: Subasinghe AK, Hill B, Dorney E. Black KI, Hailu H, Bowden M, Boyle JA. 

What are the preconception health and social care needs of Australians? 

Recommendations for action across research, policy and practice. Public Health 

Research & Practice Accepted 2024.  
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Appendix F: Subasinghe AK, Black KI, Dorney E, Boyle JA. Assessing preconception 

health in Australia to support better outcomes in the first 2000 days - A critical need for 

building a core indicator framework. Aust N Z J Obstet Gynaecol. Published online April 

20, 2024. doi:10.1111/ajo.13815 

 

9.3 Author Contribution  
 

Edwina Dorney is a member of the core working group of the Preconception Health 

Network. She contributed to the structure and content and running of the workshops, 

writing, and reviewing of both manuscripts. 

 

9.4 Monitoring of preconception health and care in Australia.  
 

Globally there is increasing recognition about the importance of good preconception 

health. As such, frameworks to monitor preconception health have been developed in 

both the United Kingdom (UK) and the United States (US). (1,2) These comprise of core 

metrics across medical, behavioural, social, and broader environmental risk factors that 

can impact future pregnancies, that have been mapped to existing data sources.  

 

Currently there is no national reporting process for preconception health in Australia. 

The Preconception Health Network identified improved monitoring of preconception 

health and care in Australia as a priority action (Chapter 8). This would serve to monitor 

the health of people Australia and the impact of preconception care policy, 

interventions, and research.  
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Developing a set of care indicators for preconception health in Australia  
 

Preconception health indicators are defined as “medical, behavioural and social risk 

factors or exposures as well as wider determinants of health that may impact potential 

future pregnancies among all women and men of reproductive age”. (1) 

The Preconception Health Network ran a series of three workshops with key 

stakeholders and consumers in 2022 with the purpose to:  

1. Build a conceptual framework for indicator development with stakeholders, 

2. Define and prioritise preconception indicator with stakeholders,  

3. Gain consumer perspectives on indicator development. 

The first workshop with stakeholders from clinical, policy and research domains led to 

the generation of a conceptual framework. This framework (Figure 9.1) detailed a life 

course approach to preconception health, that includes populations of people currently 

planning and not planning a pregnancy, of all genders and all cultural backgrounds. It 

was also recognised that indicators need to exist across the socio-ecological spectrum.  
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 Figure 9.1: A conceptual framework to develop preconception health indicators 

in Australia from the Preconception Health Network 

 

 
Before the second workshop a preliminary group of indicators were drafted from the 

literature, and indicators developed in the UK and US. (1-3) Participants were asked to 

rank the draft list and identify other indicators to then discuss in the workshop. The 

second workshop focused on defining and prioritising indicators and employed tools 

such as the 9Ps priority setting framework (Figure 9.2) (4). 
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Figure 9.2: 9Ps Priority setting framework (4) 

 

The outcome of the second workshop was that equity and the social determinants of 

health be considered across all indicators. Six key domains of indicators were formed 

and are shown in Figure 9.3. 

 

Figure 9.3 The six preconception health indicator domains to monitor 

preconception health in Australia after two workshops.  
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The third workshop aimed to capture consumer perspectives on what matters in 

preconception health, and to ensure the proposed indicators from Workshop 2 aligned 

with this. Outcomes from the consumer workshop saw the inclusion of the social 

determinants of health as its own domain, giving seven preconception core indicator 

domains as shown in Figure 9.4.  

 

Figure 9.4 The seven preconception health indicator domains to monitor 

preconception health in Australia after three workshops including consumer 

input. 
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This series of workshops saw the development of a framework and list of indicators, that 

aligns with consumer perspectives, to monitor preconception health in Australia.  

Following the development of the indicators, a mapping exercise was performed across 

pre-existing state and national datasets. This was to understand what data sources are 

available to monitor the identified indicators.  

 

Mapping demonstrated that only some indicators are collected in state and national 

perinatal data. This is mainly within the clinical and health behaviours and mental health 

domains.  Regarding the social determinants of health, data on postcode of residence 

was mostly available across all states. Data was not complete for some preventive 

health or reproductive life planning domains and was also lacking for nutrition and 

physical activity.  Mapping only confirmed the existence of such data, not a report or 

analysis of the data.  
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Progress cannot be made in the monitoring of preconception health unless there is 

substantial change to current data collection practices in Australia. These changes 

ultimately require federal or state governments in Australia to commit to modifying and 

expanding data collection. Modifications can include the expansion of, and uniformity in 

preset data fields so that data can be easily collected, analysed and reported at the 

state or national level. An interim solution could also include the use of artificial 

intelligence to improve analysis of existing data collection methods.  

 

 

Monitoring preconception health and care for people in Australia can identify priority 

areas for intervention to improve health. Developing a national evidence-based 

framework, supported by available data sources can help to achieve this and to improve 

the delivery of preconception care.   
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Chapter 10: Summary of 

findings, strengths and 

limitations of the research 
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10.1 Thesis Objectives  
The primary objective of this thesis was to enhance the understanding and delivery of 

preconception care in Australia.  This was achieved by exploring nine identified barriers 

to the delivery of preconception care across the socio-ecological spectrum (Figure 10.1)  

Figure 10.1: Barriers addressed in this PhD Thesis to enhance the understanding 

delivery of preconception health and care.  
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10.2 Summary of the findings  
 

In this chapter, I present the eight original and important public health findings from this 

thesis and discuss them in comparison with available literature. The findings are; 

1. There is a lack of high-quality clinical practice guidelines (CPGs) to support clinicians in 

the delivery of preconception care. Development of future guidelines needs to include 

recommendations for men and priority populations.  

2. Tools to measure pregnancy intention can inform the targeted delivery of services for a 

person or couple, before, during or after pregnancy. The implementation of the London 

Measure of Unplanned Pregnancy (LMUP) in routine antenatal care identified 

organisational and service level considerations to address for effective implementation.  

3. Collaborative education programs, development of resources, and consideration of 

financial incentives for primary care practices can enhance the primary health care 

nurse’s (PHCNs) capacity to provide preconception care.  

4. Women and men in Australia are keen to learn about preconception care and see this as 

important. Despite this, there is limited understanding of the content of preconception 

care, and the term “preconception care” is considered medical jargon. Online resources 

are a preferred source to obtain reproductive health information amongst people of 

reproductive age.  

5. An online self-assessment tool is a valued resource for preconception health information 

as it can present a breadth of information in a single convenient location. Such a tool 

must be intuitive to find, easy to use and communicate health messages effectively.  

6. An image within an advertisement for reproductive health can significantly impact 

engagement, as can the location in which the advertisement is seen. People of 

reproductive age are more likely to engage with an advertisement if presented in a 



270 
 

healthcare setting compared to a more general media setting such as public advertising 

on transport.  

7. Priority areas for preconception care encompass health and social care factors for 

women and their partners. Strategies to implement these include education, health 

promotion, policy and health service reforms.   

8. Seven domains were identified as important to monitor the preconception health and 

health behaviours for people in Australia. There is limited data available at a state and 

national level to report on these indicators. 

 

10.3 Key findings for each chapter and comparison with existing literature  
 

Each key finding is presented with a summary and comparison to existing literature. The 

public health and clinical care implications of these findings are also discussed.  

10.3.1 Guidelines for preconception care 
 

 

 

 

 

International research shows that evidence-based CPG’s can improve health outcomes 

across multiple clinical disciplines (1-3). Prior to this PhD research, little was known 

about the availability and quality of CPGs for preconception care. The systematic review 

presented in this thesis offers evidence to address this knowledge gap. The review 

found that internationally there are 11 focused CPGs for preconception care, two of 

which are from Australia. (4) The 11 guidelines varied in their content, and some 

There is a lack of high-quality clinical practice guidelines (CPGs) to support clinicians 

in the delivery of preconception care. Development of future guidelines needs to 

include recommendations for men and priority populations. 
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guidelines did not cover all preconception content areas.  The number of 

recommendations within the guidelines also varied and ranged from two to 113.  

 

There are protocols that detail recommended procedures for developing a CPG. (5-7) 

Studies that have explored the role of CPGs in routine care have called for transparency 

in the development process. (8, 9) This allows for a quality analysis of the guideline and 

enables a clinician assessment to determine if the guideline is trustworthy and 

appropriate for their use. (8, 10) Our application of the AGREE-II tool for quality analysis 

of the 11 guidelines showed inconsistent adherence to the AGREE-II assessment 

criteria. Only one CPG was of high quality, with the remaining ten guidelines of 

moderate quality. 

 

The only guideline assessed to be high-quality was the Canadian HIV Pregnancy 

Planning Guideline, which is targeted to people and couples living with HIV. (11) This 

identified the gap of high-quality guidelines to support clinicians providing care to Hill et 

al’s potential preconception perspective. (12) A national study of CPGs in Australian 

healthcare called for consideration of the “burden of disease” as a determining factor in 

merit of developing a guideline. (9) Given the size of the potential preconception 

population, and the current suboptimal rates of preconception health behaviours, CPGs 

for preconception care are indeed appropriate and much needed.   

 

The development of a high-quality CPG does not always translate into its 

implementation and use in practice. CPGs must be both appropriate and applicable to 
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the target population, and easily useable for the clinician. (8, 13) The Canadian HIV 

Pregnancy Planning Guideline received its lowest score in Domain 5 of the AGREE-II 

tool of “Applicability”. As such, the guideline team developed an additional best practice 

document that repackaged the 36 guideline recommendations into five standards of 

care for ease of use. (14) This best practice document was designed to increase 

usability and further support health care providers in the application of this guideline. 

 

It has been suggested that strategies to improve applicability of CPGs begin at the 

development stage of a guideline. (1) The inclusion of multidisciplinary panels of 

stakeholders in addition to clinical content experts is one such strategy. (2, 3) This 

includes the input of consumers to ensure guideline recommendations align with the 

needs of the target population. (1) The systematic review in Chapter 2 also found that 

only six out of the 11 guidelines included advice for men, and only three guidelines 

offered specific recommendations for priority populations. Considered selection of 

stakeholders for guideline development could ensure that the needs of these 

populations are met in future guideline development.  

 

In this chapter I have demonstrated the need to develop high-quality CPGs that support 

the delivery of comprehensive and equitable preconception care. Current CPGs for 

preconception care can be improved upon by strengthening of clinical content, and the 

inclusion of men and priority populations. This can be accomplished with appropriate 

stakeholder and consumer involvement. These guidelines also need more rigorous 
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development processes and strategies to improve their applicability, which can be 

achieved by following protocols for guideline development.  

 

10.3.2 Measures of pregnancy intention. 
 

 

 

 

 

 

 

Unplanned pregnancies are associated with adverse pregnancy outcomes for women 

and their babies. (4, 5) Efforts to assess pregnancy intention present an opportunity to 

identify women and their partners who can benefit from family planning services. In my 

review in Chapter 3 of this thesis, I explored the available measures of pregnancy 

intention, when they can be used, and their impact for service delivery and health policy. 

I explored how assessment of these measures at population level can identify key 

associations and determinants of unintended pregnancies and inform both 

contraception and preconception health service development. I also contributed to the 

three supporting studies in this chapter that explored the implementation of measures of 

pregnancy intention in the Australian setting. (6-8) 

 

My review describes how retrospective measures of pregnancy intention can identify 

women and their partners who may require additional care in pregnancy, including 

Tools to measure pregnancy intention can inform the targeted delivery of services for 

a person or couple, before, during or after pregnancy.  

The implementation of the London Measure of Unplanned Pregnancy (LMUP) in 

routine antenatal care identified organisational and service level considerations to 

address for effective implementation. 
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education for subsequent family planning and provision of post-partum contraception. 

Two of my supporting studies in this chapter explored the novel implementation of the 

LMUP in antenatal care in Australia. (6, 7) These were the first studies to explore the 

implementation of the LMUP into routine maternity care and have only recently been 

supported by a similar implementation study in the United Kingdom (UK).  (9) 

 

Our retrospective review of the first 12 months of LMUP data showed an intended 

pregnancy rate of 70% which is consistent with previous studies of pregnancy intention 

in Australia. (10, 11) Completion rates of the LMUP varied across the two study sites 

and this was attributed to service delivery characteristics including clinical support and 

mode of delivery of antenatal appointments. The importance of providing education and 

support for implementation has also been demonstrated in the UK study. (9) In their 

implementation study across three maternity facilities, sites that had a clinical champion 

providing implementation support saw higher completion rates of the LMUP compared 

to sites that did not. (9) 

 

Also of interest was our study exploring midwives’ perspectives of using the LMUP and 

its application to their scope of practice. (7) Overall midwives supported the inclusion of 

the tool in the antenatal booking visit, and felt it was in their scope of practice to deliver 

care across the pregnancy continuum. Midwives identified organisational issues 

including a need for education to support the implementation of the LMUP.  
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Our finding that more than a third of women with an unintended pregnancy did not 

receive education about post-partum contraception is new, and a service gap that 

requires attention. Midwives in our study identified service level issues including a lack 

of structured care pathways to support women with an unintended pregnancy as a 

barrier to implementation which could address this gap. This thinking was echoed in the 

UK study where midwives also expressed the desire to use information gained from the 

LMUP to inform contraception and preconception care services. (9) 

 

My review also described how prospective measures of pregnancy intention can identify 

women and their partners who can benefit from preconception care interventions or 

contraception for those not intending a pregnancy. (12) A large prospective cohort study 

in the United States (US) showed that pregnancy intention was “highly fluid” for women 

who were considering pregnancy. (13) This supports the need to have measures of 

pregnancy intention that are easy for clinicians to use, and acceptable to women. The 

pilot study of the One Key Question® (OKQ®) tool was to our knowledge, the first study 

exploring this tool in Australia.  

 

Our finding that women mostly saw the OKQ® as relevant to their general health is 

aligned with other research exploring acceptability of assessing pregnancy intention. 

(14) Additionally our finding that clinicians felt the tool was easy to use has been 

demonstrated internationally. (15, 16) Our study demonstrated there was with a small 

impact on appointment times with asking the OKQ® which has also been shown in both 

the primary care and specialist setting. (16). This pilot study was unique in assessing 
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both consumer and clinician perspectives in the same settings, where other studies 

have typically only explored the consumer or clinician perspective. (15, 16) This 

preliminary study needs to be supported by future research that explores how to 

implement prospective measures of pregnancy intention into routine care and their 

impact on reproductive health outcomes.   

 

In Chapter 3 I have described how measures of pregnancy intention present an 

opportunity to identify women and their partners who can benefit from family planning 

and preconception services. There are different measures that can be applied to assess 

both prospective and retrospective pregnancy intention.  Understanding the 

perspectives of consumers and clinicians is key to their successful and sustained 

implementation. Monitoring these measures can identify populations who require 

targeted care and inform service delivery.  

 

10.3.3 Workforce: primary health care nurses and preconception care.  
 

 

 

 

 

Primary care has been cited as the most appropriate setting to lead the delivery of 

preconception care, as it is the most likely point of health care contact for people of 

reproductive age. (17) PHCNs are the largest clinician workforce in the primary care 

setting in Australia. (18) In Chapter 4 I performed a cross-sectional study to explore the 

Collaborative education programs, development of resources, and consideration of 

financial incentives for primary care practices can enhance the primary health care 

nurse’s (PHCNs) capacity to provide preconception care.  
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knowledge, practice and attitudes relating to preconception care among PHCNs in 

Australia. (19) 

 

In my study I found that 95% of surveyed PHCNs identified at least one barrier to the 

delivery of preconception care. Time constraints, a lack of knowledge, a lack of 

structured referral pathways and financial incentives were the most identified barriers. 

These barriers contribute to the low proportion of PHCN’s who routinely discuss 

preconception health with their clients.  

 

My study also showed that 87% of respondents wanted more education to increase 

their confidence in delivering preconception care. A desire for further education and 

training to increase confidence in delivering preconception care has also been reported 

by PHCNs in South Africa. (20) Respondents in my study wanted more educational 

resources, with fact sheets and websites the most frequently desired. Online 

preconception learning modules have been shown to be effective in improving both 

PHCN’s and midwives’ knowledge and confidence in delivering preconception care. (21, 

22) In my survey only 12% of respondents had completed an available learning module 

which suggests that support may be needed to encourage nurses to access such 

resources. 

 

 A recent Australian study of midwives’ perspectives on preconception care also 

showed a desire for more online educational resources which can present an 

opportunity for collaboration to develop these resources. (23) Additional opportunities to 
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increase knowledge for both PHCNs and midwives involve the inclusion of 

preconception care into tertiary education curricula. (23, 24) This is yet to be explored in 

Australia and is an area for future research to improve knowledge and confidence for 

nurses and midwives in delivering preconception care.   

 

A lack of financial incentives for PHCNs to deliver preconception care was another 

significant identified barrier described in Chapter 4. In Australia, the healthcare system 

is both publicly and privately funded. Medicare is Australia’s universal (public) insurance 

scheme, and the Medicare Benefits Schedule (MBS) is a list of services that can be 

rebated under this scheme. (25) Currently, PHCNs cannot bill for preconception care on 

the MBS. The availability of an MBS item number for preconception care has been 

suggested as an enabler to the delivery of preconception care, by PHCN’s, midwives 

and general practitioners. (23, 26, 27) 

 

Given PHCNs are well placed to deliver preconception care, this research into their 

preconception knowledge, attitudes and practice is both original and important. There is 

also increasing awareness of the importance of enabling PHCNs to work to their full 

scope of practice. (28) This can transform access to preconception care services for 

people though nurse-led models of care or through task-sharing models with GPs. (27, 

29, 30) Addressing the identified barriers of education, and funding models can increase 

the utilisation of the PHCN workforce in the delivery of preconception care and are 

important areas for future research.  
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10.3.4 Understandings of preconception health and care. 
 

 

 

 

 

 

 

 

In Chapter 5, I described the understandings of preconception care for people across 

Australia. In this study I included people from metropolitan, regional and remote 

Australia and a balance of people planning and not planning a pregnancy in the next 12 

months to align with the potential and public health preconception perspectives. (31) 

Three key themes emerged from the in-depth interviews, being perceptions of 

preconception health and then practices and preferences for learning about 

preconception health.  

 

I found that all participants were keen to learn about preparing for pregnancy and saw 

this as an important issue. Despite understanding the overall concept, I showed that 

participants had significant variation in their knowledge of preconception health. This 

variation is related to the breadth and detail of the content of preconception care and to 

the populations who need it. Previous Australian research has shown that women see 

preconception health as important but it is not a priority health action for them. (32) The 

important relationship between a person’s priorities and health care behaviours has 

been recognised in other clinical areas. (33, 34) It is reasonable to assume that if 

Women and men in Australia are keen to learn about preconception care and see this 

as important. Despite this, there is limited understanding of the content of 

preconception care, and the term “preconception care” is considered medical jargon. 

Online resources are a preferred source to obtain reproductive health information 

amongst people of reproductive age.  
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understanding of good preconception health is enhanced, that preconception health 

may be better prioritised. This supports the idea that efforts to raise awareness and 

improve understanding of preconception health are important next steps. 

 

While limited knowledge and understanding of preconception health is a consistent 

finding with other cross-sectional survey studies in women (35-39) and a recent 

systematic review for men, (40) our interviews offer some more detail into the limitations 

of their understandings. A key finding I demonstrated in Chapter 5 was that most 

participants were unfamiliar with the term “preconception care” and that they identified 

this as medical jargon that impacted access to information. Medical terminology, that is 

not understood by the public, has been shown to cause confusion that can negatively 

impact decision making and health behaviours. (41-43) Clear information, expressed in 

plain language is significantly better understood. (43, 44). The use of the term 

“preconception care” has previously been shown to not resonate with women of 

reproductive age. (32) My interviews allowed insight into preferred search terms for 

preconception information which showed a strong preference for plain language terms 

such as “how to get ready for pregnancy”.  

 

All participants in my study acknowledged the importance of including partners in 

preconception care discussions. The benefits for including partners in health and 

maternity care have been demonstrated previously. (45-47) However preconception 

care is a unique situation where improving the health status of two separate individuals 

can contribute to better health outcomes. My finding that participants wanted 
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educational resources that were relevant to both partners is encouraging and the 

development and impact of such resources is an area for future research.   

 

I also described practices and preferences for reproductive health information seeking 

and showed that online sources were preferred as a source of information. The potential 

for digital health tools to improve reproductive health has been demonstrated in 

previous research and recently endorsed by the WHO. (48-51) In Chapter 5 I also 

showed insight into factors that influence engagement with online resources. People 

want online resources and tools that are endorsed by reputable institutions to increase 

their trust. I also described that healthcare providers, particularly those who provide 

pregnancy care, and community members are also trusted resources for preconception 

information. Participants supported a life course approach to preconception care 

education, suggesting this commence in school.  

 

My findings from Chapter 5 inform the need for health promotion efforts that include 

partners and are presented in plain language to educate people of reproductive age 

about good preconception health. My findings support the use of digital health tools as a 

medium to do this.   

 

 

10.3.5 Optimisation of an online self-assessment tool for preconception care 
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In chapter 6 I conducted the first study to rigorously investigate consumer perceptions 

and usability of an online self-assessment tool for preconception care. I involved women 

and men, planners and non-planners, and people of any relationship status, to fit Hill et 

al’s potential and public health preconception perspectives. (31) The concept of the 

Healthy Conception Tool (HCT) was well received, with participants valuing the 

accessibility and convenience of such an expansive range of information within one 

location. Research on online information searching from reproductive health and other 

health conditions, shows a need for effective internet search skills to access 

comprehensive information and that limited search skills can be a barrier to accessing 

information. (52-54) My qualitative analysis found that participants appreciated the 

comprehensive suite of information available through the HCT and commented on 

learning new information that they would not have known to search for.  

 

I also described that participants placed importance on knowing that the tool was 

supported by reputable academic organisations. This aligns with existing evidence that 

consumers judge the trustworthiness of online health information by its association with 

credible organisations. (55-58) Another key finding in Chapter 6 was the importance of 

users being able to find the online self-assessment tool with ease. Driven by my findings 

An online self-assessment tool is a valued resource for preconception health 

information as it can present a breadth of information, in a single convenient location. 

Such a tool must be intuitive to find and easy to use and communicate health 

messages effectively. 
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in Chapter 5, that “preconception care” is medical terminology and not a search term 

used by people of reproductive age, I explored alternative titles for the self-assessment 

tool in the interviews and user-experience testing. There is a paucity of peer-reviewed 

literature on the impact of a title for digital health tools. Nonetheless, there is sound 

evidence supporting increased uptake and engagement of digital health tools that are 

easy for consumers to understand and pitched at an appropriate health literacy level. 

(58-60) My findings from the qualitative interviews informed a name change for the tool, 

with a draft plain English title of “Healthy You, Healthy Baby” and operational changes 

to improve the user experience.  

 

From both my in-depth interviews and user-experience testing I described how 

participants want a tool that was quick and easy to use. This aligns with the findings of 

other eHealth modalities, where ease of use and simplicity are determinants in user 

engagement. (61, 62) Similar findings have been shown for reproductive health 

information where women prefer digital health resources that fit with their already busy 

lives. (49)  I also showed that participants wanted personalised and meaningful results 

to communicate the health message effectively. Studies on risk communication support 

the use of personalised information to increase knowledge. (63-65). My findings also 

showed that participants valued the visual tool of colour-coding to enhance risk 

communication. While this is recognised as an effective strategy for health 

communication, (66, 67) some research has shown this is not always positively received 

and can send mixed messages. (68) This requires monitoring and follow-up to ensure 

effectiveness of the enhanced self-assessment tool.  
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In Chapter 6 I described the process taken to optimise an online self-assessment tool 

for preconception health. The enhanced tool has the potential to improve knowledge 

about the importance of good preconception health across the potential and public 

health perspective population. This tool can be adapted for priority populations, 

including people from culturally and linguistically diverse backgrounds to further improve 

the delivery of preconception care.   

 

10.3.6 Health promotion for an online preconception self-assessment tool 
 

 

 

 

 

 

 

In chapter 7 I used a discrete choice experiment (DCE) to understand the preferred 

features of an advertisement for reproductive health amongst people of reproductive 

age. I specifically explored what features would increase engagement to proceed to the 

optimised self-assessment tool for preconception care. Participants placed most 

importance on the image in the advertisement, and the location in which they say the 

advertisement favouring healthcare settings compared to more general medial 

locations.  

 

An image within an advertisement for reproductive health can significantly impact 

engagement, as can the location in which the advertisement is seen. People of 

reproductive age are more likely to engage with an advertisement if presented in a 

healthcare setting compared to a more general media setting such as public 

advertising on transport. 
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Evidence shows that images can assist the clear and simple communication of health 

messages in both promotional and education materials. (69, 70) Research has also 

shown an increase in behaviour change intentions when images are matched to their 

target population. (71) This has been demonstrated across both demographic and 

clinical factors. (71, 72) The use of culturally appropriate images to reach diverse 

population groups is an area of future research to increase the awareness of the 

Healthy You, Healthy Baby tool with people from diverse backgrounds.  

 

I also showed that the location for where respondents saw the advertisement was a 

significant factor to drive engagement with the self-assessment tool.  Primary health 

care locations of General Practices or pharmacies were preferred. This presents 

important opportunities to promote and offer preconception care. The promotion of 

preconception care has been piloted internationally in primary care waiting rooms. (73) 

This pilot study showed an increase in the identification and assessment of 

preconception risk factors and is a promising area for future research.  

 

The DCE further confirmed that the plain English title of “Healthy You, Healthy Baby” 

was preferred amongst people of reproductive age. These original findings informed the 

development of health promotion activities targeting consumers and clinicians to 

increase awareness about the importance of good preconception health. These 

activities reached over one million people in Australia and generated over eleven 

thousand actions.  
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My studies from Chapters 5-7 have synergistically informed the assessment, 

enhancement and dissemination of an online self-assessment tool. Figure 10.2 shows 

the relationship of these studies and how they can raise awareness about the 

importance of preconception health.    

 

Figure 10.2 Relationship of studies in this PhD thesis to raise awareness about 

the importance of preconception health.  

 

At the time of writing this PhD report, detailed analytics on the reach of the enhanced 

Healthy You, Healthy Baby tool had not been performed. Preliminary analysis shows an 

average of 500 visits per month since the launch of the enhanced tool in June 2023. 

This is a significant increase compared to before the research period, where there were 

less than an average of 100 visits per month.  

 

10.3.7 Priorities for preconception health and care  
 

 

 

 

 

 

 

Priority areas for preconception care encompass health and social care factors for 

women and their partners. Strategies to implement these include education, health 

promotion, policy and health service reforms.   
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Internationally both the UK and US have developed priorities and strategies for 

preconception health and care. (74, 75) To date, there has been little work on the cross-

sectoral priorities for preconception health and care in Australia. In Chapter 8 of this 

thesis, I described the priority setting activities for preconception health and care across 

the health, education and social care sectors in Australia. The importance of cross-

sectoral input to health policy has been seen in many health domains. (76-78) Such an 

approach allows for improved equity and inclusion and improved resource utilisation. 

(79) 

 

In Chapter 8, I outline the ten identified priority areas for preconception health and care 

in Australia. This includes partner health which has not traditionally been captured in 

maternity and preconception care initiatives. Public Heath England acknowledges that 

preconception care is for all people, however there is limited attention to partner health 

in their pathways for preconception care. (74)  Likewise, a recent maternity care policy 

in the Australian state of New South Wales, identifies the importance of preconception 

care information for women yet does not specify to include their partners. (80) This 

important recognition of, and attention to partner health is an area for future research 

and efforts to improve preconception care.  

 

In chapter 8 I also described the identification of strategies and underpinning values to 

facilitate implementation of these preconception priorities. Six key strategies across 

health promotion, education, policy and health service reform were defined, which were 

consistent with the preconception strategies from the UK and US. (74, 75) Nine 
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underpinning values to ensure the effective implementation of preconception care were 

defined. These values encompass a person-centred, life course approach that 

considers the social and economic determinants of health. These values aligned with a 

recent global analysis on determinants of maternal health.(81) An additional 

consideration from this analysis is recognition of “superdeterminants” and their impact 

on maternal health. (81) Superdeterminants have been defined as “the underlying 

contexts and forces that broadly influence the health and wellbeing of women before, 

during, and after pregnancy”. These include factors such as political and environmental 

factors that can influence the social determinants of health, the physical environment 

and how health systems operate. The impact of superdeterminants is an area for future 

exploration in preconception strategy.  

 

In Chapter 8 I mapped the strategies to achieve preconception care priorities to the 

barriers for preconception care explored in this PhD thesis. This allowed me to 

strengthen my approach to enhancing the understanding and delivery of preconception 

care.  

 

10.3.8 Monitoring for preconception health 
 

 

 

 

 

Seven domains were identified as important to monitor the preconception health and 

health behaviours for people in Australia. There is limited data available at a state and 

national level to report on these indicators. 
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In chapter 9 I described the original and important work to develop a set of core 

indicators for preconception health in Australia, and to identify data sources that align 

with the core indicators. Both the UK and US have existing frameworks for monitoring 

preconception health.  (82, 83) The definitions of a preconception health indicator were 

consistent across these frameworks and applied in Chapter 9. While both the UK and 

US involved a range of experts in their indicator generation, our study was the only one 

to use consumer input into indicator generation. There is growing evidence to support 

the positive impact of consumer input into health policy and evaluation processes and 

as such consumer involvement is encouraged. (84) 

 

Over three workshops with stakeholders and consumers, we identified seven domains 

to monitor the preconception health and health behaviours of people in Australia. The 

seven domains are;  

1. Nutrition and clinical activity 

2. Clinical indicators 

3. Health behaviours 

4. Preventive health 

5. Mental health 

6. Reproductive life planning  

7. Social determinants of health. 

The defined indicators were similar to those used in both the UK and US which is not 

surprising given the alignment in strategies and priorities for preconception care. (74, 

75) 
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A point of difference in the monitoring frameworks is the data that is available to match 

the indicators. In the US population health surveys are used to monitor preconception 

health and behaviours. (83) In the UK there is a National Maternity Services Dataset 

that captures and records data on all pregnant women in the country. (85) In Australia, 

while information to support the selected preconception health indicators may be 

collected at a local level, there is a lack of uniformity at a state and national level in the 

way that data is captured and recorded. As such the mapping exercise we performed in 

Chapter 9 found that only some indicators are currently collected at a state or national 

level in Australia. Mechanisms, such as statewide changes to the way data are 

collected, or the use of artificial intelligence to improve analysis of existing data 

collection methods are areas for exploration to improve the monitoring of preconception 

health in Australia.  

 

10.4 Strengths and Limitations  

10.4.1 Strengths 
 

This PhD has identified a number of ways in which community understanding of 

preconception health could be enhanced, and how the delivery of preconception care 

could be better supported. The strengths of each individual study have been discussed 

within their chapters. The particular strengths of this body of work are: 

 

1. Applied a socioecological model to identify and map the barriers that impact 

preconception health knowledge and care across individual and population 

health levels. 
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The literature review in Chapter 1 of this thesis identified multiple barriers to the delivery 

of preconception care. This approach, applying a socio-ecological model, from the 

outset allowed a detailed understanding and visualisation of the complex interplay 

between these barriers. (86, 87) It has encouraged a holistic appraisal of the barriers 

and development of solutions that employ a multi-faceted approach that do not operate 

in their own silos. This can contribute to more effective and sustainable initiatives for 

preconception care.  

 

2. Successfully led the establishment of a range of national and international 

research collaborations which produced the systematic review on guidelines and 

review of pregnancy intention measures 

Throughout this thesis, I engaged with key stakeholders both nationally and 

internationally to deliver comprehensive approaches to the identified barriers of 

lacking guidelines and the importance of pregnancy intention in preconception care. 

This ensured both a multidisciplinary approach, and involvement of international 

experts who could provide critical contextual insights to enhance analysis, 

interpretation and framing of recommendations. The systematic review in Chapter 2, 

presents the highest level of evidence for guidelines in preconception care. (88) The 

international collaboration was also important in the emerging area of measures of 

pregnancy intention, where there has been limited experience in Australia. 
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3. Identified ways to promote preconception health by building research around 

consumer engagement and their recommendations for enhancing and promoting 

an online self-assessment tool.   

Chapters 5-7 of this PhD thesis include a comprehensive series of projects to 

enhance and promote an online self-assessment tool for preconception care. Within 

this body of work, I established and sustained the involvement of a consumer 

advisory group (CAG). The CAG informed all aspects of project design through 

dissemination of results and health promotion activities.  This ensured a person-

centred approach and that issues that are important to consumers were targeted in 

the research questions.(89) In addition the nature of the research projects involved 

significant consumer input with both in-depth interviews and user experience testing. 

This has contributed to outputs that are relevant to the Australian population and 

aligned with their needs.  

 

4. Brought together a range of national stakeholders to identify opportunities in 

primary health care to expand the delivery of preconception care and to define 

preconception priorities for Australia. 

Multidisciplinary collaborations at the national level were also a strength of work in 

this PhD thesis. This was seen in projects for primary health care nurses (Chapter 4) 

and defining preconception care priorities (Chapter 8) where I engaged with people 

working directly in these fields to understand and apply their perspectives. Another 

important collaboration was with the Centre for Health Economics and Research 

Evaluation to apply the methodology of a discrete choice experiment (DCE) to 
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preconception health promotion (Chapter 7). This enabled the application of an 

additional methodology in this PhD to explore an identified barrier to the delivery of 

preconception care.  

 

5. Applied rigorous and varied research methodologies to gain maximum 

information to addressing the barriers of preconception care.  

Preconception care is a broad concept with many components and can therefore be 

considered a complex intervention. (90) Frameworks have been developed for the 

evaluation of complex interventions that recommend using a range of tools that ask both 

narrow and broad question. (91, 92) Furthermore the range of barriers identified in 

Chapter 1 of this thesis did not lend themselves to a single research question or study 

methodology.   In my PhD I have employed a range of research methodologies, 

including qualitative, quantitative and review methodologies that have been purposefully 

matched to the research questions to gain maximum output.  All research projects have 

been performed in accordance with recommended research guidelines including the 

Preferred Reporting Items for Systematic Review (PRISMA-2020) in Chapter 2, (93) 

and the Standard for Reporting Qualitative Research (SRQR) in Chapter 6. (94) 

 

10.4.2 Limitations  
There were several limitations, many of which were a result of the direct and indirect 

impacts from the COVID-19 pandemic. Lockdown regulations prohibited face-to-face 

interactions which impacted research activities. These included research planning 

meetings, recruitment for studies and workshops, all of which were facilitated online due 

to the COVID-19 restrictions. 
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The RWH-CAG was recruited through virtual meetings, and all CAG meetings were held 

online. This was not felt to significantly impact engagement or collaboration. 

Recruitment for the cross-sectional survey was only possible via a study link in the 

Australian Primary Health Care Nurses’ online newsletter. While the response rate for 

those who clicked on the page displaying the survey was high (82%), the absolute 

number of respondents (152) was low. This may have been due to recruitment methods 

and also the workload for PHCNs during the COVID-19 pandemic.  

 

Another impact was that recruitment for qualitative interviews was only performed 

online. Original plans to place flyers in rural community group locations were not 

permitted due to both perceived infection risk and the fact the groups were no longer 

meeting. This led to potential recruitment bias as only those who were able and active 

to use certain social media platforms would have seen study advertisements. A high 

proportion of the interview participants had a tertiary qualification which is possibly due 

to the recruitment process.  

 

Other individual studies did have some limitations which can be addressed in areas of 

future research. In the systematic review, only guidelines that were freely accessible 

were included for analysis which may have underestimated the number of guidelines 

that clinicians use. In Chapter 3, women’s perceptions of being asked the LMUP were 

not explored which is important to understand to further optimise implementation. In the 

qualitative interviews, only people who could speak and read English were eligible to 
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take part. While the pre-existing Healthy Conception Tool was only available in English, 

and hence this eligibility criteria were in place, the perspectives of people with language 

backgrounds other than English has not been assessed in this work.  In Chapter 7 for 

the DCE only two images were tested as practical in the choice task design. The testing 

of more images will allow for further nuance in advertisements that may resonate with 

consumers. 

 

10.5 Implications for practice and directions for future research 
 

Each of my eight key findings have implications for both public health and clinical 

practice as well as areas for future research. While these have been presented in detail 

throughout this PhD thesis, a summary of these is below:  

 

1. How can we broaden community understanding of preconception health.  

This PhD thesis has demonstrated that we can increase public awareness and 

understanding of preconception health and care through digital health tools. Such 

tools must be consumer informed and of appropriate health literacy. An area 

requiring future research is the understanding of preconception care for people from 

different cultural groups. This includes Aboriginal and Torres Strait Islander people 

and people of culturally and linguistically diverse backgrounds. Different population 

groups experience different contexts that can influence their health and social 

needs, and this must be understood to inform the development of interventions and 

care packages. This includes the co-design and development of public health 
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campaigns and digital health tools, such as an online self-assessment tool that are 

culturally appropriate for these populations.  

 

2. How can we promote engagement with the Healthy You, Healthy Baby tool. 

The availably of a digital health tool does not translate to its uptake and engagement 

and as such the impact of the enhanced Healthy You, Healthy Baby Tool is another 

area of future research. This includes a quantitative assessment using metrics for 

reach and engagement and qualitative measures to understand the impact on 

knowledge and behaviour change. In particular the enhanced presentation of results, 

including the traffic light system colour-coding needs to be assessed for acceptability 

and impact.  

 

3. How can we better support clinicians to deliver preconception care  

This PhD has outlined several mechanisms that can support clinicians to deliver 

preconception care. These include the development of high-quality evidence-based 

CPGs, and the development of such guidelines for the Australian setting is an area 

requiring further research. This requires careful planning and collaboration to ensure 

relevance to the range of clinicians who can provide preconception care. Guidelines 

must also include recommendations for partners, be relevant and appropriate for 

priority populations, and be in a user-friendly format for clinicians. Future research 

needs to extend beyond just the development of guidelines and include an 

evaluation of guideline reach, ease of use for clinicians and impact on preconception 

health behaviours. 
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Also required are health service reforms to enable non-medical clinicians such as 

PHCNs to work to their full scope of practice. This includes a review of funding 

models and educational resources. Changes to funding models require economic 

evaluation to demonstrate cost-effectiveness. This would include analysis of the 

direct and indirect costs and outcomes including service reach, service use and 

impacts on preconception health behaviours.  

 

4. How can we improve collaboration across health and social sectors to deliver 

preconception care.  

This PhD showed the value of collaborations across sectors to enhance the delivery of 

preconception care. Given the breadth of the preconception population and the range of 

interventions, a multidisciplinary and collaborative approach is required to drive future 

research. The Preconception Health Network is an example of a collaboration across 

the health and social care sectors, research, policy and advocacy domains and is 

underpinned by strong consumer engagement.  

 

5. How can we best monitor progress in preconception health? 

Projects within this PhD have demonstrated the potential for health service reforms to 

enhance the delivery of preconception care. This includes the use of measures of 

pregnancy intention to “triage” people to preconception or post-partum family planning 

services and the subsequent impact on preconception health behaviours or unintended 

pregnancy rates. It also includes the role of PHCN’s to deliver preconception care. The 
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adoption of such service delivery solutions, to provide accessible preconception care 

needs to be monitored for impact on individual and population health outcomes. This 

can be achieved through targeted research studies and the use of preconception health 

indicators. Further research is needed in data collection processes to be able to fulfil 

monitoring and reporting with preconception health indicators. This can include a review 

of current data capture methods, or the use of artificial intelligence to maximise existing 

data collection methods.  

 

A final note is that it was not possible to explore all the identified barriers to the delivery 

of preconception care in this PhD thesis. These remain important areas for future 

research to enhance the delivery of preconception care. 

 

10.6 Conclusion  
 

The findings from my PhD thesis call for a structured, multi-strategy approach that 

addresses barriers to the delivery of preconception care across the socioecological 

spectrum. Such an approach requires significant change to the current public health 

practice and service delivery of preconception care. 

 

A public health campaign, that encompasses and respects all population groups, is 

needed to raise awareness about the importance of good preconception health. Such a 

campaign needs to engage, educate and empower the population to address pregnancy 

planning and preparation. It must be in language that resonates with and is understood 

by all people, and one that is free of medical jargon. This needs to be supported by the 
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availability of accessible, evidence-based health information. An additional approach is 

required for clinicians to enable them to deliver high quality preconception care. This 

needs to be supported with high-quality, evidence-based guidelines to facilitate the 

delivery of preconception care. 

 

Changes to service delivery are also required. This includes enabling workforces such 

as primary health care nurses and midwives to work to their full scope of practice and 

supporting their role in the delivery of preconception care. Funding models and 

adequate referral pathways must be explored to achieve this.  

 

All efforts to enhance the delivery of preconception care must be appraised for 

feasibility, acceptability, effectiveness and impact. Ongoing research into interventions, 

and the use of preconception care indicators can help to accomplish this.  

 

The series of projects presented in my PhD thesis present a detailed analysis of nine 

barriers to the delivery of preconception care. Eight original and important public health 

findings have been presented that can improve the understanding and delivery of 

preconception care and as such to improve the health of people in Australia.  
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